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ABSTRACT 

The present investigation is carried out in the Dept. of Animal Reproduction 

Gynaecology and Obstetrics, College of Veterinary Science and Animal Husbandry, OUAT, 

Bhubaneswar for a period from January 2020 to March 2020 with an objective to evaluate the 

efficacy of different treatment protocols and mineral supplementation on enhancing puberty 

in pre pubertal heifers of different villages of Kakatpur block in Puri district of Odisha. On 

the basis of survey and gyneco-clinical findings, 30 anovulatory heifers assigned to five 

different treatment groups including one control group. Group II heifers treated with Mineral 

supplementation (Area specific mineral mixture (ASMM) supplementation @ 50 g/day/ 

animal for 60 days), Group III heifers were treated with 3 doses of injectable progesterone 

followed by Inj. of Prostaglandin after 4 days along with Mineral supplementation Group IV 

heifers were treated with one dose of GnRH along with Mineral supplementation. Group V 

heifers were treated with GnRH (along with 1st dose of progesterone), 3 doses of 

Progesterone at 4 days interval and Inj. of Prostaglandin after 4 days along with Mineral 

supplementation. The selected animals were bred artificially by inseminating with frozen 

semen thawed semen from proven bulls and the conception rate is calculated after diagnosis 

of pregnancy through rectal palpation after 45-60 days. The control group did not show any 

induced estrus, where as Gr. V showed 100 percent result in estrus response. Gr. II and Gr. III 

and Gr. IV showed 16.6%, 50% and 33.3% induced estrus respectively. The survey finding 

revealed that the heifers of the first two groups i.e. Gr. I and Gr. II did not lead to conception 

while the heifers in the Gr. III, Gr. IV, Gr. V have conception percentage of 33.3, 16.6 and 

66.6 respectively. An increased level of serum Calcium and Phosphorus was observed on post 

treatment day. An increased level of serum Glucose, Cholesterol and Total Protein for the 

treated groups were observed on post treatment sampling. A significant higher Progesterone 

level in post treatment Group V was observed while in other groups the change in the levels 

of Progesterone is not significant. Hence it can be concluded that, the use of Progesterone, 

GnRH and PGF2α along with the mineral supplementation can effectively be used to induce 

estrus in pre pubertal heifers and the cost per conception is also viable for the farmers. 

 

 

 

 

 

 

 



 
 

INTRODUCTION 

India, inspite of having the largest population of cattle in the world, is found 

lacking when it comes to milk production per animal. During the last few decades, 

improving production with the genetic up gradation of indigenous cattle, has been in 

the fore front of animal husbandry. Due to this effort, India now has a sizeable 

population of crossbred animals. Consequently, milk production per animal has 

significantly improved. However, the life time milk production of an animal has not 

been satisfactory. 

Indian agriculture being primarily a crop-livestock mixed production system, 

animal husbandry plays a vital role. It helped to generate employment, provide 

nutritional security and supplement to the family income (Srivastava, 2016). 

Induction of estrus at pre pubertal stage would obviously lead to optimal use 

of reproductive life. As per Wiltbank et al. (2002), reproduction is five times more 

important than growth rate and milk production, when it comes to commercial cattle 

production. 

Manyifactors likeispecies, geneticipotentiality, planeiof nutrition, igrowth, 

bodyiweight, roleiof differentihormones, ihealth andiother managementaliconditions 

areiresponsible foriattainment of timely growth, ipuberty andisexual maturityiin 

animalsiAge atipuberty canibe improved by differentipractices butithe improvement 

inienvironment andiadoption ofioptimum nutritionalipracticesiare moreieffective. 

Adoption ofimodern reproductiveitechnologiesiinvolving use of different 

hormonal protocols, iproperimanagement, housingiand feeding systemiof theidairy 

animals, canialso reduceithe age ofipuberty and sexualimaturityi (Guptaietial., 

2016). Energyibalance andiplane of nutritioniinfluence reproductiveiperformances in 

heifersi (Short andiAdams, 1988.; iButler andiSmith, 1989). iEarly puberty is also 

important because pregnancy rate in heifers are found toibe dependentiupon the 

numberiof displayingiestrus, priorito oriearly in theibreeding seasoni (Shortiand 

Bellows, i1971). 

Heifersinormally haveitheir firstiestrus cycleibetween 12-15imonths ofiage. 

The majori factors delayingionset ofi puberty areipoor nutritionior ai genetic 

predispositionifor lateimaturity. Inicattle, maturationiof theireproductiveiaxis occurs 



 
 

inia gradualifashion and theiprocess requiresiendocrine andimetabolic changesithat 

happen inia harmoniousiifashion (Dayiiand Anderson, ii1998). Fromianiiendocrine 

mechanismiistandpoint, theiioccurrenceiof puberty isithe result ofia decrease inithe 

estradioliinegative feedbackiiin theiihypothalamus oniiisecretioniiofiigonadotropin 

releasingihormone whichileads toian increaseiin theisecretion of LHiin responseito an 

incrementiofiGnRH releasei (Rodriguez and Wise, i1998) resultingiin finaligrowth 

and maturation ofiifollicles leadingiito a successfuliovulation (Dayiet al., i1984; 

Kinderiet al., i1987). Heiferiirequire increasingiamount of luteinizingihormoneiand 

follicle stimulatingihormone whichiare accordinglyireleased fromithe pituitary. iThe 

increaseiin LH andiFSH stimulatesiovarian follicleidevelopment. Theichange inithe 

frequencyipattern of theiiGnRH releaseiduring theiearly preipubertal development 

drivesiiitheiiiincreaseiiiniitheisecretioniiiofiiigonadotropinsiiithatiiisiicriticaliiifor the 

activation and properifollicle growthiand developmenti (Madgwickiet al., i2005; 

Whitlockiet al., i2006). 

Heifers that come to heat early in their first calving season have grater life 

time calf production and thus have more productivity. As the fertility at first estrus, is 

less compared to subsequent estrus cycles, the calves should come to estrus as early as 

possible leading to fertile estrus at an early age and thus improved productivity 

(Byerly et al., 1987). 

As per Burfenning (1976), age of pubertyiis a heritableitrait and Induction of 

pubertyiin heifersiover severaligenerations mightiresult in situationiin whichipuberty 

is difficultito attain withoutihormoneitreatment. Thisiiconsiderationiicannotibe 

overlooked and a neediitoiexplore treatmentsiito induce pubertyiiin cattle isiihighly 

essential in pre pubertal heifers. 

Early maturity improves the production rateiof femaleias theyienteriearly into 

theibreedingiherd. Soithere isinecessity ofiiexogenous intervention toiimproveithe 

ovarianiiactivityiin pre pubertal heifers. Different measures have been practiced for 

reducing the age at first calving. Hormonal therapy for induction of cyclicity in 

animals, hastens the onset of puberty and hasiibeen attemptediiusing a varietyiof 

exogenousihormones coupled with managemental practices. The pubertal process can 

be hastened by administration of ovarian steroids, especially progesterone. 

Investigations into mechanism by which steroid, hastens puberty may advance 

understanding of the process. Protocols involving GnRH have been effective in 

inducing cyclicity in cattle. Progestin supplementation is another effective method 



 
 

that hasibeen usedito induce estrusiin pre pubertal heifersiand seems to be more 

effective coupled with dietary supplementation. Primarilyiprostaglandins areiused for 

luteolysisiand GnRHin a protocoliinduces folliculogenesisiiand partialiilutenization of 

follicle while estradioliipreparations areiiused for formation of newifolliculariiwave. 

Keepingiin viewiithe aboveifacts, the presentiexperiment isidesigned toiinduce 

estrusiin pre-pubertaliheifers withithe followingiobjectives. 

• To evaluate the efficacy of different hormonal protocols and mineral 

supplementation on enhancing puberty in pre-pubertal heifers. 

• To study the ovulation status of the pre-pubertal heifers following hormonal 

protocol and mineral supplementation. 

• To assess the conception rate in induced pre-pubertal heifers. 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

REVIEW OF LITERATURE 

Heifers are future of a dairy farm, wherein, the pubertal period should be 

shortened for an economical dairy breeding unit. By delaying the age to first calving 

and lactation, pubertal anoestrous will significantly influence the life time 

productivity of buffaloes. 

2.1 Puberty in heifers 

Puberty isiidefined asiithe attainmentiiof a developmentaliistate thatiisupports 

normaliiovarian cyclicityi i (follicularidevelopmentiiandiiovulation) and theiabilityiito 

becomeiipregnant. Activationiiof centraliireproductive axisiiis aiiimajorievent 

precedingiionset iof iovarian cyclesiin alliimammalian females, iincludingiheifers. 

Foster and Jackson (2006) observed that asipubertyiiapproaches, aniincrease 

inithe releaseiiof aiikey hormoneiifrom theiihypothalamusi (loweriibrain) ioccurs. 

Gonadotropin -ireleasing hormonei (GnRH), masteriiiregulator ofireproductive 

function, isecretioniiiiprecedingiiipubertyiiiresultsiiiniiiaiiconcomitantiiiincreaseiiiin 

productioni and releasei ofiithe pituitaryiihormone-luteinizingihormonei i (LH). Eachi 

biologicallyisignificant GnRHipulses results inia pulseiof LHiand in anioverall 

increase iniithe concentrationiiof LH iniithe generalicirculation. Elevationiin LHiis 

the signalithat drivesifinal maturationiiof ovarianiifollicles andiithe productioniiof 

steroidiihormonesiiwithiniitheiifollicle (viz., iestrogens).  

According to Wildt et al. (1980) ia limitingifactor forithe onset ofipuberty is 

theilack of high-frequencyipulses ofiGnRH andiLH. Relativeiinactivity ofithe central 

reproductiveiaxis duringiiprepuberty, isicreated primarilyiby ainegativeiifeedback 

systemiiinvolvingiiestradiol-1713 (E2), iithe mostiiphysiologically-relevantiiestrogen 

producediiby theiiovarianiifollicle.  

Fosterietial. (1979) iand Dayiet al. i (1984) foundiout thatihypothalamus 

becomesiiless sensitiveito the negativeifeedback effectiof E2 asipuberty approaches. 

iAsiia result, iGnRH releaseiifrom theihypothalamus increasesiiwhich initurn 

stimulatesiiincreased circulatingiLH. Developmentiiand maturationiiof aiilarge, 

estrogen-activeifollicle thatiifollows theseiievents representsiia "switch-ifrom a 

negativeiito aiipositive feedbackiieffect oniiboth theiihypothalamus andiipituitary. 

Increasediirelease ofiiE2 by theiimaturing follicleiialso causes theiiexpression of 

behavioraliiestrus (heat) and isiiresponsible foriitriggering a surgeiirelease ofiLH. 



 
 

This resultsiiin theiifirst ovulationiiand theiformation ofiia corpusiiluteum (CL). iCL 

producesiprogesteroneiiwhich regulatesithe lengthiiof theiestrousicycle. Changesiin 

expressioniof specificisignalling peptidesi (i.e., neuropeptideiY; NPY; iagouti-related 

peptide, iAgRP) inia metabolic-sensingiregion ofi theiihypothalamus, serveiias 

developmentaliifocal pointsifor modificationsiithat precedeiiactivation ofiithe GnRH 

pulseiigenerator (Alleniiet al., i2009). Iniaddition, theidiscovery ofia newifamily of 

neuropeptides, ithe RF-amides, ihas revolutionizediour understandingiof the 

regulationiof GnRH ineurons. 

Messageriet al. i (2005) opinedithat, theihormone, kisspeptinihas beenishown 

to stimulateiGnRH secretion, imay communicateiiboth theiipositive andinegative 

effects ofiestradiol oniGnRH/LH releasei (Smith etial., i2007) andiis absolutely 

criticalifor pubertalidevelopmenti (Seminaraiet al., i2003). 

Schamsiet al.o(1981) o and o Schillo o et al. (1982) observe that components 

of o the reproductive o endocrine axis o are functional o long before o onset o of 

puberty. o Pulses of o LH o are o apparent in o the peripheral o circulation of o heifers 

as o early o as one o month o of o age. o Hypothalamic-hypophysial portal o system 

and o LHRH-producing o neurons are o functioning and o the anterior pituitary o is 

producing o LH and o is o responsive o to o LHRH. 

Schams o et o al. o (1981) o and o Schillo et al. o (1982) o indicated o that 

Increase o in o LHRH o induced LH o release may o be o attributed o partially o to an 

age-related o increase in o pituitary LHRH o receptors. Ovaries o of  female o heifer 

calves o respond o to gonadotropins o long before o first o ovulation. Antralo follicles 

are o present o at o birth o and o ovulation o can o be o induced o at 1 month o of age 

(Marion o and o Geir, o 1971, o Seidel et al., 1971). The number o of induced 

ovulations o was o ogreater o in o4 month o old o than o in  1 month o old o dairy o 

heifers, o indicating o that o ovarian o responsiveness o to o gonadotropins o 

increases o with o age o (Seidel o et al., o 1971). 

Odell o et o al. o (1970) o and o Anderson o (1981) oreported o post-castration 

rises o in o LH o concentrations o in o heifers o at o 3, o 6 o and o9 month of o age. 

Primary o source of negative o feedback o effects in o prepubertal o heifers o seems to 

be o estradiol. Estradiol o blocked the o post-ovariectomy o rise o in o circulating o 

LH concentrations o in o heifers o (Day o et o al., 1984).  



 
 

 Schillooet al. o(1982b) reportedothat acuteoi.v. injectionsoof estradiol 

suppressedopulsatile LHorelease inoovariectomized heifersoand theoduration of 

suppressionowas dependentoon doseoof theosteroid andoage ofoheifers. Estradiol 

suppressedoLH releaseofor aolonger durationoin 4omonth oldoanimals thanoin 8-

oando12-month oldoanimals, suggestingothat responsivenessoto estradiolonegative 

feedbackodecreased withoage.  

Dayoet at. o (1984) demonstratedothat theoability ofoestradiol-filledoSilastic 

implantsoto suppressopulsatile LHosecretion inoovariectomized heifersodecreased 

withoadvancing ageoand thatothe decreaseoin responsivenessoto estradiolocoincided 

withoonset ofopuberty inoovary-intactoanimals.  

Kinderoetoal. o (1987) oobservedothat theodecrease inoresponsiveness to 

estradiolonegative feedbackois associatedowith aodecrease inothe numberoof 

unoccupiedoestradiol receptorsoin bothothe hypothalamusoand anterioropituitary 

gland. Thusothe reductionoin responsivenessoto estradiolonegative feedbackoallowed 

pulsatileoLH tooincrease tooa levelothat wouldostimulate developmentoof ovarian 

folliclesoto theopreovulatory stage. Prepubertaloincrease inopulsatile LHosecretion 

thereforeocould obeotheorate-limiting stepoin sexualomaturation.  

Swansono (1972) reportedoan increaseoin serumoconcentrationsoofoLH 

duringothe 10 dayoprecedingofirstoestrus inoheifers. Gonzalezoet al.(1975b) found 

LHoconcentrations toobe highlyovariable duringotheo2omonthoprecedingoonset of 

pubertyobut failedoto detectoan increaseoin meanoconcentrationsoduring thisoperiod. 

McLeodo (1984) alsoofailed toodetect anoincrease inocirculating concentrationsoof 

LHoprior tooonset ofopuberty. Theovariation inoage relatedochanges inoLH among 

theseostudies isoprobably dueoto theofact thatofrequency andoduration ofoblood 

samplingowasoinsufficientotooassessosecretoryoprofilesoof LHoaccurately. 

2.2 Effect of hormones on puberty and conception. 

 Duringolast fewodecades, variousohormones areoextensively usedoto improve 

reproductiveoefficiency inodairy animals. oHowever, othese hormoneopreparations 

should beoused judiciouslyoto getooptimumoresults.  

2.2.1oGonadotropinoReleasingoHormone (GnRH)  

 Gonadotropinoreleasing hormoneohas beenowidelyousedoasoan integralopart 

ofooestrousosynchronizationoprotocol inocattle. It isoaodecapeptideohormone, 

synthesizedoand storedoin theomedial basalohypothalamus. In responseoto neural 



 
 

signals, opulses ofoGnRH areoreleased intoothe hypophysealoportal systemofor the 

releaseoof FSHoand LHofrom theoanterior pituitaryowhich inoturn controlsothe 

functioningoof ovarieso (Hafez andoHafez, rhoedition). oExogenous Injectionoofoa 

GnRHoagonist atoany stageoof theooestrous cycleoin cattleoincreases theonumberoof 

mediumosized folliclesowithin 3odaysoofotreatment, oeliminatesotheolargeofollicles 

byoovulationoor atresiaoand inducesotheoemergenceoof aonew follicularowave 

withino2 too3 daysoof treatmento (De Rensisoand Peters., o1999). Similaroeffectoof 

exogenousoGnRH onofollicularodevelopmentowasoalsooreported byoDharani et al. 

(2010). 

Theo administrationoof GnRHo analogue mighto provideo theo necessary 

thresholdostimulusoto initiateotheoestrousocycle byothe releaseoof gonadotropins, 

whichocauses growthoof mediumosized folliclesoand atresiaoof largeofolliclesoor 

inducesoovulationoand theoformation ofonewocorpusoluteumo (Pursley et al., 1995).  

Nautiyaloet al. o (1997) oreportedo85.71 ando80 perocent estrusorate and 

pregnancyorate, respectivelyoin anoestrusopubertalobuffalooheifersowhenotreated 

with 1.5 mloGnRH analogueoTamulioet al. (2000) orecorded anooverall fertilityorate 

ofo87.55 perocent inodelayedopubertal heifersotreated withoeither 1.5 mloor 2.5oml 

of GnRHo (Fertagyl) alongowith 500oIU PMSGoon 7thoday foro2 or 3oconsecutive 

days. oThakuroet al. o (2001) oreported aoconceptionorateoof 66.66oper centoin 

delayedopubertalocross bredoheifersowhen treatedowith treatedowith 5 mloreceptal 

intramuscularly. 

Sirmouroet al. o (2006) orecordedoan oestrusoresponseoand concentrateorate 

aso83.33oand 40 perocent, respectivelyoin delayedopubertal crossbredoheifersowhen 

treatedowithoGnRH analogueo (Buserelin acetate, o200 pg) ointramuscularly. oThe 

intervalofor oestrusoinduction waso12.60±3.00odays. Buffalooheifers whenotreated 

withoa singleointramuscular injectionoof 200opg GnRHoAraboet alo (2013) observed 

16oand 37.5oper centoestrus inductionoand conceptionorate, respectivelyoin 

anoestrus cowsotreated withoGnRH. Thus, ovariable responseohas beenoobserved by 

manyoworkers inoterms ofooestrus inductionoand conceptionorate inodelayed 

pubertaloheifers.  

2.2.2 Prostaglandins (PGF2α) 

 Synchronizationoof estrusowith prostaglandinsois oneoof theooldestoways 

usedoin cattleoreproduction. PGF2α, oa causesoregression ofothe corpusoluteum due 

tooits luteolyticoeffect (Lauderdale, o1972; Louisoet al., o1972; oRoche, o1977). Itois 



 
 

effectiveoonly ifousedobetweenodays 8oto 17oof theoestrusocycle whenocorpus 

luteumoisoavailableoin oneoof theoovary. 

Randeloetoal. (1996) statedothatothe PGF2αohave directoeffects onofollicular 

growthoprior tooluteinizing hormoneo (LH) surgeoto initiateoovulation butothe 

reason is unknown. oPGF2αoincreases pituitaryoresponsiveness tooGnRH toorelease 

LH inothe postopartum cows. oHigh fertilityohas beenoachieved withoprostaglandin 

treatment. Synchronyoof estrusoand fertilityowith thisoproduct isogood withocyclic 

females, osuch asovirgin heifers, obut cannotoinduce estrousoin non-cyclingocows 

(Islam, 2011). 

Stevenson et al. o (1997) reportedo50.00 per centopregnancy rate inoheifers 

when administeredowith twoodoses ofo25 mg PGF2αoat 14 daysointerval. Lopesoet 

al. (2013) reportedo58.80 perocent pregnancyorate in Holsteinoheifers treatedowith 

25 mg PGF2αoevery 11 daysotill exhibitionoofoestrus.  

2.2.3 Progesterone 

 Progesteroneoisoconsideredoasofertilityohormoneoandotreatmentowithoproge

steroneocausesomaintenance ofohigh leveloof progesteroneoin theofemale'sobody 

evenoafter regressionoof corpusoluteum andosynchronization ofoestrus occurso2 to 5 

daysofollowingoprogestin removalo (Islam, 2011). Itois widelyoused inothe treatment 

ofoanoestrus withoprime considerationoof itsosafety. Theowithdrawal effectoofothe 

progesteroneois essentialofor primingoof hypothalamicopituitary axisofor induction 

ofonextoestrousocycle. 

Exogenousoprogesteroneosuppresses LHorelease, altersoovarian function, 

suppressesoestrus andoprevents ovulation. oBoth progesteroneoand progestinsohave 

beenoused inothe estrusosynchronization protocolsoin cattleoby oralosource 

(melengesterol acetate), oear implanto (Synco-mate-B, oCrestar) andointravaginal 

(CIDR, PRID).  

Imwalleoet al. o(1998) reportedothat pre-pubertaloheifers exhibitedocorpus 

luteum andoprogesterone concentrationosimilar tooluteal phaseowithin 10odays of 

theirotreatment withoMGA feedingo@ 0.5mg/animal/day. Higheroestrus and 

pregnancyorates inoprepubertal heifersowere alsooreported byoRodriguesoet al. 

(2013) owith administrationoof intravaginaloprogesterone releasingodevice (CIDR) 

for 12 daysofollowedoby heatodetection andoinsemination. 



 
 

Progesterone or progestogens is used in acyclic animals to stimulate estrus by 

artificially inducing the luteal phase. Induced luteal phase then enables the 

accumulation of gonadotropins. When this progesterone source is suddenly stopped, 

there is release of gonadotropins followed by an LH peak and thus ovulation (Belloso 

et al., 2002). 

Gonadotropins like PMSG and GnRH have been used in combination with 

progesterone in order to induce accessory corpus luteum by stimulating ovulationoof 

dominantofollicle of theofirst follicularowave, as well as the productionoof 

progesterone by primary CL (Schmitt et al., 1996). Prostaglandins in combination 

with progesterone had also been used in synchronization protocol with variable 

results.  

Zuluoet al. (2000) reported thatoprogesterone mayobe the treatment ofochoice 

for smoothoovaries. It mimicothe ovarianocycle with favouring storageoto releaseoof 

gonadotropins, which results inoLH surge andoovulationoon the day of its 

withdrawal. It alsooprimes the brain foroexhibitingobehavioralooestrus.  

2.2.4 Progesterone supplemented protocol  

 Various protocols have been evolved for inducing cyclicity in delayed pubertal 

heifers. Progesterone supplementation to standard protocols at appropriate stage is 

also giving promising results in heifers. The literature related to this topic is given as 

under.  

Jaeger et al. (1992) recorded an estrus induction rate of 71.4 per cent when the 

yearling heifers were fed MGAo@o0.5mg/animal/day foro14 daysofollowed byoan 

injectionoof 25mg PGF2α 17odays after last MGA feeding. 

Imwalle et al. (1995) reported that when pre pubertal heifers wereofed with 

MGAo@o0.5mg/animal/dayofor 8odays, there was an induction of puberty in 100 per 

cent treated heifers compared to only 44 perocentoinocontrologroup. 

Anderson etoal. (1996) observed thatowhen prepubertal heifers were given 

either a single norgestomet implant or 3 implants placed for 10 days, induction of 

puberty was observed in 85.71 and 81.25 per cent of heifers in the single or 3 

norgestomet implant groups, respectively. 

Hall et al. (1997) reported that 82 per cent heifers attended puberty at the age 

of 12.5 months when anoearoimplantocontainingo6 mgoNorgestomet was 

administered for 10 days.  



 
 

Solorzano etoal. (2004) oreportedoan estrus induction rateoof 78 per cent in 

virgin heifers when reused CIDR combined with 1 mg estradiol benzoate was 

administered and kept for 8 days and Al done 12 h after heat detection. 

Kuroiwa et al. (2005) reported an oestrus induction rate of 83.3 and 80.0 per 

cent in heifers in early luteal phase treated with PRID with or without a capsule 

including 10mg estradiol benzoate left in situ for 12 days.  

Cetin et al. (2007) observed 86.2 per cent fertile estrus in acyclic post pubertal 

Holstein heifers when implantocontaining 6omgonorgestometowas implantedofor 11 

daysoplus anoinjection ofo3 mgonorgestomet ando5 mg oestradiolovalerate given 

intramuscularly at the timeoofoimplantoinsertion. Alowas carried out twice at 48 and 

72 h later.  

Ozyurtlu et al. (2009) reported induced estrus rate of 73.08 per cent in acyclic 

Holstein heifers treated with PRID for 11 days and an additional injection GnRH 

(0.0042 mg bruserelin acetate) on the day of PRID withdrawal.  

Polat et al. (2009) recorded 93.90 per cent oestrus induction rate in delayed 

oestrus heifers withoinactiveoovaries afterotreatingowithoPRID foro12 days followed 

by FTAI performed at 48 and 72 h. 

An estrus inductionorate of 85.00 perocent with meanointerval responseoof 

57.4 ± 2.5 h was recorded in cycling and prepubertal heifers after MGA feeding for 

13 days and an injection of PGF2α 19 days later (Mallory et al. 2010).  

Chaudhari et al. (2012) treated delayedopubertal anoestrusoKankrejoheifers 

withoCrestaroimplant for 9 days followed by insemination at detected estrus. All the 

animals exhibited estrus within treatment response interval of 25±0.94 h with mean 

duration of 18.88±1.45 h.  

Ghallab et al. (1984) oreported improvedoconceptionorateoof 61.00 perocent 

in crossbred heifers after treatment with norgestomet ear implant. Norgestomet was 

given in two occasions, 16 days apart for 8 days each. oInjection ofo3omg 

norgestometoand 5 mgoestradiol valerateowere given onothe dayoof first implant 

administration.  

Jaeger et al. (1992) recorded conception and pregnancy rate of 64.20 and 

48.70 per cent in crossbred yearling heifers receiving MGA feeding 

@5mg/animal/day foro14 daysofollowed byoan injection ofo25 mg PGF2αo17 days 

after the last MGA feeding. Heifersowere inseminatedo12 h post estrusodetection.  



 
 

Cavalieri etoal. (1998) recordedopregnancyorate ofo50.35 perocent inoheifers 

receiving Norgestomet ear implant for 17 days and CIDR inserted on day 14 which 

was then removed 23.5±0.07 h later, with insemination done at detected estrus.  

Solorzano et al. (2004) reported pregnancy rate of 69.00 per cent in virgin 

heifers when reused CIDR combined with 1mg estradiol benzoate was administered 

and kept for 8 days and Al done 12 h after heat detection.  

Kuroiwa et al. (2005) suggested thatoa PRIDotreatment fromo2 daysoafter 

ovulationofor 12 daysoin the presenceoor absenceoof EB hasoan effectoon the 

synchronizationoof estrusoand producesoa beneficialoconception rateoin heifers. 

80.00 ando100 perocent conceptionorates wereoreported inoprogesterone withoand 

withoutoestradiolobenzoate groups, orespectively.  

Cetin et al. (2007) observed pregnancy rate of 48.20 per cent in acyclic post 

pubertal Holstein heifers when treated with implantocontaining 6omg 

norgestometofor 11odays plusoan injectionoof 3 mgonorgestomet ando5 mg 

oestradiolovalerate intramuscularlyoat the timeoof implantoinsertion. Double 

insemination was carried out at 48 and 72 h later. 

Ozyurtlu et al. (2009) reported pregnancy rate of 53.85 per cent in acyclic 

Holstein heifers treated with PRID for 11 days and an additional injection GnRH 

(0.0042mg bruserelin acetate) on the day of withdrawal of PRID.  

Polat et al. (2009) recorded 54.60 per cent pregnancy rate in delayed oestrus 

heifers with inactive ovaries after insertion of PRID for 12 days followed by FTAI 

performed at 48 and 72 h. 

Gottschall et al. (2011) obtained a total Pregnancyorate ofo50.00oando71.40 

perocent from 221 numbersoof 2 (n=144) and 3 (n=77) years old heifers when given 

the following three treatments: 5 ml (5 mg) injectable progesterone, 8 ml (80 mg) and 

third used intravaginal progesterone device for 8 days 

Chaudhari et al. (2012) recorded an overalloconception rateoof 33.33 perocent 

in Delayedopubertal anoestrus Kankrejoheifers treated with Crestar implant for 9 days 

followed by insemination at detected estrus.  



 
 

2.2.5 Progesterone supplementation with GnRH  

Hittinger et al. (2004) reported 94.00 per cent ovulation rate following PGF2α. 

induced luteolysis in postopubertal Holstein heifersotreatedowithoCIDR on day 0 

alongowith 100pg GnRH and then divided into three groups: PGF2αoon day 7 and 

CIDR removal on dayo8; PGF2α concurrent with CIDR removal on day 7; or PGF2α 

along with CIDR removal on day 8.  

Leitman et al. (2009) recorded an estrus induction rate of 94.00 per cent in 

prepubertal or cycling heifers administered with CIDR insert foro14 days, ofollowed 

by GnRHoonoday 23 andoPGF2α on day 30. Artificial Insemination was done at 

detected estrus.  

Lima etoal. o (2011) orecorded an estrus induction rate ofo61.40 perocent in 

heifers synchronized for insemination with CIDR insert from day 0 up to day 5, 

followed by PGF2α on day 5. GnRH was given at the time of Al done 72 h after 

PGF2α.  

Lamb et al. (2006) obtained conception rate of 49.30 per cent in heifersoafter 

treatmentowith CIDR Implantoforo7 days, followed by PGF2α ono7thoday, GnRH 60 

h later and insemination done 84 h after PGF2α injection. 

Leitman etoal. (2009) recordedoconceptionorate of 58.00 perocent followed 

by pregnancy rate of 81.00 per cent in prepubertal or cycling heifers administered 

with CIDR insert for 14odays, ofollowed byoGnRH onoday 23oand PGF2α, on day 

30. Insemination was done at detected estrus.  

Lima et al. (2011) carried out synchronization for first insemination in heifers 

with CIDR insert from day 0 up to day 5, followed by PGF2α on the day of insert 

removal. Second GnRH was given concurrent with Al 72 h after PGF2α Pregnancy 

rate of 55.00 per cent was observed.  

2.2.6 Progesterone plus gonadotropin protocol  

Okazaki et al. (2007) observed increased in CL number, progesterone 

concentrationoand improvedopregnancy ratesoin Holsteinoheifers receiving CIDR (7-

9 days) alongowith anoinjection ofo2 mg estradiolobenzoate (IM). Injection PGF2α 

(15 mg, IM) wasoadministeredoon theoday ofoCIDR removal, followed by 100 mg 

GnRH (IM) 2 days later. The heifers then either received 1000 I.U. eCG at the time or 



 
 

48h before PGF2α injection/CIDR removal. The pregnancy rate was found to be 

greater in eCG supplemented groups than control.  

Chaudhari et al. (2012) treated delayedopubertal anoestrusoKankrejoheifers 

withoCrestar foro9 daysoplus 500oIU ofoPMSGoon implantoremoval dayoand an 

addition of injection receptal (@2m1) at the time of insemination. Estrus induction 

response of 100 percent within mean interval of 22.6831.46 h and mean estrus 

duration of 13.4811.92 h and anooverall conception rateoof 50.00oper centowas 

obtained.  

Bridges etoal. (2009) successfully treated beef heifers with CIDR for fourteen 

days followed by ovsynch protocol and reportedoan estrusoinduction rateoof 63.05 

per cent.  

Khade etoal. (2011) reportedoan estrusoinduction rateoof 100oper cent in 

anoestrus Gir heifers when treated with CIDR alongowith ovsynchoprotocol.  

Martinez etoal. (2012) reportedothat the sizeoof the dominant follicle in beef 

heifers prior to ovulation was significantly increased (12.830.4 vs 11.430.4) in CIDR 

plus ovsynch protocol than ovsynch protocol.  

Lamboet al. o (2006) recorded aoconception rateoof 53.00 percent withoan 

overalloconception rateoof 87.00opercent in replacement beef heifers when treated 

with CIDR insert kept for 7 days along with injection GnRH, followed by PGF2α, 

injection at theotime oforemoval and secondoGnRHoinjection 60 h after PGF2α 

injection. Insemination was done 84 h after PGF2α injection.  

Bridges et al. (2009) obtained 75.02 and 70.04 per centoconception and 

pregnancy rateoin beef heifers treatedowithoCIDR for fourteen days followed by 

ovsynch protocol.  

Khadeoet al. o (2011) studiedocombination ofoOvsynch-CIDR protocoloin 

pubertaloanoestrus heifers, where animals were bred by FTAI and ultrasonography 

was carried out onoday 26opost-insemination. Theofirst service, secondoservice and 

overalloconception ratesowere 50.00, 33.33oand 66.66 per cent, orespectively. Nak et 

al. o (2011) oreported higher pregnancy rate ofo53.30 perocent in acyclic heifers 

treatedowith ovsynchoplus norgestomet earoimplant andodouble TAI performed at 

theotime of secondoGnRH injection and 18 too20 h later. Ghuman et al. (2012) 

treated prepubertal buffalo heifers withoovsynch plusoCIDR insert foro7 days. The 



 
 

firstoservice conception rateoand overall conceptionorate waso35.70 ando50.00 per 

cent, o respectively. 

 In ovsynch protocol, anoinjection ofofirst gonadotropin-releasingohormone 

(GnRH) ogiven randomly duringothe estrous cycleocauses ovulationoor luteinization 

ofolarge folliclesopresent inothe ovary andosynchronizes theorecruitment ofoa new 

follicularowave (Thatcheroet al., 1989), followed by anoinjectionoofoprostaglandins 

2α (PGF2α) oon 7thoday which inducesoregression ofothe corpusoluteum andoallows 

for finalomaturationoof theosynchronized dominantofollicle. Second injectionoof 

gonadotropin-releasing hormone (GnRH) 48 h after PGF2α injectionosynchronizes 

ovulationoof theodominant follicle, ooccuring approximatelyo28 h latero (Pursley et 

al., o1995).  

The Ovsynchoprotocol wasoinfluenced byothe number ofofollicular wavesoor 

length ofothe follicularowave (Pursley etoal., o1997b) asowell asothe stageoof 

oestrousocycle whenothe firstoGnRH doseowas administeredo (Vasconcelos et al., 

1997; Vasconcelos et al., o1999). Cowsowere inseminatedoonce atofixed time 

betweeno0 to 32oh after second GnRH injectionoresulting inomaximum 

conceptionoato16 ho (Pursley et al., 1998).  

Pursley etoal. (1995) oobserved a synchronizationorateoin 87.00 per cent 

dairy heifers, when treated with GnRH- PGF2α respectively. 100 per cent 

synchronization rate was also observed for dairy heifers treated with Ovsynch 

protocol.  

Moriera et al. (2000) reported an overall ovulation rate of 90.40 per cent in 

cycling Holstein heifers treated with ovsynch/TAI protocol where first GnRH was 

given at different days of estrous cycle.  

Naik et al. (2005) reported an oestrus induction rate of 29.41 per cent in both 

cyclic and non-cyclic dairy heifers treated with standard Ovsynch protocol. Ghuman 

et al. (2009) reported an oestrus response of 82.00 per cent in anoestrus buffalo 

heifers treated with ovsynch protocol. Vijayaranjan et al. (2009) recorded oestrus 

induction rate of 100 per cent in crossbred heifers at random stages of estrous cycle 

when treated with ovsynch protocol. Karen and Darwish (2010) reported that 33.00 

per cent acyclic buffalo heifers ovulated after 2nd GnRH injection in 12 h treatment 

with ovsynch protocol. Derar et al. (2012) obtained an ovulation rate of 87.50 per cent 

on first and 100 per cent on second GnRH injection when cyclic buffalo heifers were 

treated with standard ovsynch protocol.  



 
 

Castilho et al. (2000) treated Girolando heifers (Gir  Holstein) aged 20 to 30 

months with modified Ovsynch protocol where the second GnRH injection was 

replaced by hCG. The heifers were administered with 8 mg GnRH on day 0, 25 mg 

PGF2α injection 7 days later and an injection of hCG in split dose of 1000 IU 

intravenously, and 2000 IU was given intramuscularly 248 later. Insemination was 

done 20h post hCG injection without estrus detection. Pregnancy rate of 50.00 per 

cent was recorded.  

Moriera et al. (2000) conducted an experiment in cycling Holstein heifers with 

Ovsynch/TAI protocol at different stages of the estrous cycle. They started with an 

injection of first GnRH agonist (8pg,I/M) at day 2, 5, 10, 15, or 18 of the cycle, 

followed by PGF2α injection (25mg, I/M) on day 7 and second GnRH injection at 36 

h after PGF2α. Heifers were then inseminated 16 hrs after second GnRH injection. An 

overall pregnancy rate diagnosed by ultrasonography at day 28 following 

insemination was found to be 37.50 per cent.  

 Naik et al. (2005) reported a first service pregnancy rate of 58.28 per cent in 

both cyclic and non-cyclic dairy heifers treated with standard Ovsynch (n=34) 

protocol.  

 Rose et al. (2008) reported conception rate of 27.00 per cent with standard 

ovsynch protocol when used in mature, nulliparous Holstein heifers. Roy and Prakash 

(2008) stated that ovsynch treatment to repeat breeder buffalo heifers yielded a 

conception rate of 45.50 per cent, and it can also be used to induce estrus during harsh 

climate of summer season.  

Ghuman et al. (2009) recorded conception rate of 18.00 per cent when 

anoestrus buffalo heifers were treated with ovsynch protocol. Vijayaranjan et al 

(2009) observed first and second service conception rate of 20.00 and 37.50 with an 

overall of 50.00 per cent in crossbred heifers treated with ovsynch protocol at random 

stages of estrous cycle. 

Naik et al. (2011) recorded conception rate of 26.30 per cent in acyclic heifers 

treated with ovsynch protocol. Derar et al. (2012) treated cyclic buffalo heifers with 

standard ovsynch protocol, and a conception rate of 62.50 per cent was obtained The 

review of literature cited above available through various resource may help in 

discussing the results of the experimentation and will help to interpret the 

observations.  



 
 

2.3 Micro mineral profile 

Number of experimentsowere conductedoon theoimportanceoofodifferent 

mineralsoonothe reproductiveostatus ofothe animal. oLow mineralolevels inoblood 

results inoreproductive disordersoand infertilityobecause theseoare constituentsoand 

activators ofomany metabolicoand hormone relatedoenzymes. Mineralsoprovide the 

essentialonutrients forometabolic functionsosuch asogrowth, development, oimmunity 

andoreproduction. 

Hidiroglouino (1979) reportedothat calciumo (Ca), phosphoruso (P), zinco 

(Zn) and manganeseo (Mn) affectedopost-partum reproductionoin cattle. oMoreover, 

Campbelloet al. o (1999) examinedoseveral cowsowith reproductiveodisorder and 

foundothat deficiencyoof mineral elementsolike P, Zn, oCu and Mnoare associated 

withosubnormal fertilityoand anestrusoconditions. 

Alongowith differentominerals, differentoforms of theominerals alsooput their 

impactoon theoreproduction ofoCB animals. Bolandoet al. o (1996) oexamined 

differentoformsoof Cu, Zn, oMn and Seo (inorganicoversus organic) andofound that 

thereois increaseoin theoconception ratesoand daysoto firstoservice byoreplacing 

inorganicominerals withotheir organicoform. Ballantineoet al. o (2002) alsooreported 

similaroimprovements fromoreplacing inorganicosulphate salts of Cu, oMn, oZn and 

Coowith organicoforms. 

Puvarajanoet al. o (2013) reportedothat crossbredoheifers in ruralohamlets of 

MaduraioDistrict afterosupplementationo92.16% heiferso (153/ 166) exhibited estrus. 

Of theseo149(97.38%)oconceived witho1 to 4 insemination. Theofirst conception rate 

was 28.18oper centoand secondoinsemination haveomaximum conceptionorate 

(65.77%). However, oprogressive decreaseoin conception rateowas observedofrom 

third toofourthoinsemination. Theooverall conceptionorate waso27.17 perocent. 

Amin (2014) oopined thatocessation ofoestrus withosuppression ofoovulation 

or ovulationowithout estrusoresult fromosub maintenance ofofeeding. Another 

importantoeffect ofounder-nutrition isomore numberoof services peroconception 

which reducesothe productionolevel of animal. oMoreover he providedosome ofothe 

availableoinformation regardingorelation ofonutrition withoreproduction ofoanimals.  

 

 



 
 

2.3.1 Calcium  

Calciumodeficiency canoupset the normaloreproduction possiblyodue to lack 

ofotone of uterineomuscle. About halfoof the calciumopresent in theoplasma 

isobound tooproteins inoa nondiffusibleoform (45-50 %). A smalloamount (5 %)oof 

the remainderois complexed withocitrate or phosphateoand theoionized calcium 

(Ca++),owhich accountsofor nearlyohalf of theoblood calcium, ois ofoclinical 

importance. Onlyothe ionizedocalcium isophysiologicallyoactive.  

Jain andoPandita (1995) studied meanoplasma calciumolevels in normal cyclic 

and PGF2αotreated cowso (before estrus/treatmentoand at estrus). Theovalues of 

calciumowere 7.86 ±o0.78, 8.79o± 0.92 ando7.19 ±o0.94, 7.53o± 0.86omg/dl, 

respectively.  

Lodhioet al. o (1998) reportedosignificantly higherocalcium concentrationoin 

cyclingobuffaloes asocompared toonon-cycling, orepeat breederoand endometritic 

buffaloes, owhereas theoinorganic phosphorusowas significantlyohigher inoboth 

repeat breederoand cyclingogroup ofobuffaloes (P<0.05) as comparedoto non-cycling 

and endometriticobuffaloes.  

Kalita et al. o (1999) reportedohigher level ofocalcium in normalocycling 

cows than in repeatobreeder and anestrusocows, and opinedothat rationoCa:P has 

adverseoeffect onofertility ofocows.  

Duttaoetoal. (2001) observedothat the meanocirculatory leveloof serum 

calciumowas significantlyohigher (P<0.01) oinonormal cyclico (10.73 ± 0.08 mg %) 

than in anoestrus (9.54 ± 0.22 mg %)oor repeatobreeding cows of Assamo (9.95 ± 

0.18 mg %). 

Chandrakar etoal. (2003) reportedosignificantly lowero (P<0.01) leveloof 

serum calciumoin normal fertileocrossbred cows (6.17 ± 0.17 mg %)oas comparedoto 

repeat breedingocows (9.63 ±o0.36 mgo%).  

Ahlawato (2003) reported that theomean calciumolevels in conceivingoand 

non-conceiving crossbredocows were 9.09o± 0.25oand 8.59o± 0.38 mgoper cent, 

orespectively.  



 
 

The ratiooof calcium toophosphorus may affectoovarian functionothrough its 

blockingoaction onopituitary gland. Thisoresults in prolongationoof first estrusoand 

ovulationoafteroparturitiono (Kumar, 2003).  

Patel andoDhami (2005) recordedooverall meanovalues of calciumofor 

conceived andonon-conceived animalsoas 7.73 ± 0.11oand 8.03 ± 0.07omg/dl, 

respectively.  

Patel et al. o (2005) reportedothe mean plasmaocalcium level toobe 

significantly loweroand phosphorusoto be highero (P<0.05) in GnRHoand PGF2α 

treated repeatobreeder HFocows as comparedoto untreatedocontrologroup.  

Mishra et al. (2007) orecorded serumocalcium concentrationoto beo8.77 ± 

0.36 mg per centoinoanoestrus cows, owhich wasomuch lowerothanoin 

caseooforepeat breederocowso (11.27o± 0.59 mg %).  

Singh et al. o (2007) reported significantlyolower concentrationoof serum 

calciumoin cyclicoas compared tooanoestrusoHarianaocows.  

RajeshoKumar et al. (2009) oreported serum calciumoin normal cyclicoand 

repeat breedingocrossbred cowsoas 9.66 ± 0.27 ando8.90 ± 0.21 mg/dl, orespectively, 

which differedosignificantlyo (P<0.05).  

Butanioet al. (2011) oobserved thatothe serumocalcium and 

phosphorusolevels wereonon-significantlyolower in repeatobreeding thanonormal 

cycling buffaloeso (8.75 ± 0.22 vs. o9.17 ± 0.47oand 9.09 ±o0.28 vs. o9.60 ±o0.39 

mg/dl).  

Parmaroet al. (2013) oreported overallomean plasmaocalcium 

concentrationoin repeat breedingoGir cowsoas 11.918 ± 0.159 mg/dl. oThe levels 

wereolower inoGnRH treatedoas compared toountreated control, owithout significant 

differencesobetween weeksoor betweenoconceived andonon-conceivedogroups.  

2.3.2oPhosphorus 

 The totalophosphorus isodistributed chieflyoas inorganicophosphorus, 

organic acid solubleophosphate esteroand lipidophosphorus. Infertilityodue to 

nutritionalodeficiency isousually characterizedoby a failureoof estrusoor aocessation 



 
 

of estrousocycle, whereomineral deficiencyomainly includesophosphorus thanoany 

otherotraceominerals.  

Bhaskaranoand AbdullaoKhan (1981) odocumentedothat theomarginal 

deficiencyoof phosphorusois enough toocause disturbancesoin pituitary-ovarianoaxis, 

withoutomanifestingospecific systemicodeficiencyosymptoms.  

Jainoand Panditao (1995) studiedothe plasmaophosphorus levelsoin normal 

cyclicocows andoPGF2α treated cowso (before oestrus/treatment and at oestrus). oThe 

valuesowere 5.10 ± 0.20, 5.47o± 0.34 and 4.02o± 0.20, 5.26 ±o0.21 mg/dl, 

respectively. oThe phosphorusolevels variedosignificantly (P<0.05) obetween control 

andoPGF2α treatedogroups.  

Lodhi et al. o (1998) reportedosignificantly higheroinorganicophosphorus 

concentration inoboth repeatobreeder andocycling group ofobuffaloes (P<0.05) oas 

compared toonon-cycling andoendometritic buffaloeso. 

Srivastavaoand Sahni (2000) orecorded non-significantlyohigher plasma 

inorganicophosphorus atothe time ofoAI in bothovillage cowsoand buffaloes that 

conceivedo (4.16 ± 0.15 and 4.96 ± 0.14 mg/100 ml) thanothose that did notoconceive 

(3.64 ± 0.12 ando3.38 ± 0.10 mg/100 ml).  

Dutta et al. (2001) oobserved that theomean circulatory leveloof serum 

inorganic phosphorusowas significantlyohigher (P<0.01) inonormal cyclico (4.22 ± 

0.07 mg %) than inoanoestrus (3.48 ± 0.12 mg %) or repeatobreeding cows of Assam 

(3.62 ± 0.14 mg %).  

Cetiniet al. i (2002)  reportedithe mean phosphorusilevels toibe 5.00i± 0.23 

and 5.69i± 0.12img/dl in repeatibreeding andifertile cows, irespectively. 

Chandrakariet al.  (2003) ireported significantlyihigher (P<0.01) ilevel of 

serumiphosphorus in normalifertile (4.60i± 0.04imgi%) than the repeatibreeding 

crossbredicowsi (3.98 ± 0.05img %).  

Patel and Dhamii (2005) irecorded theioverall meanivalues ofiphosphorusifor 

conceivediand non-conceivedicows as 6.58 ± 0.10iand 6.75 ± 0.07img/dl, respectively.  



 
 

Mishraiet al. (2007) irecorded valuesiof scrumiphosphorus asi5.99 ± 0.28iand 

6.49 ± 0.38img per centiin anoestrus andirepeat breedingicow, irespectively.  

Kumar et al. i (2009) reportediserum phosphorusiin normalicyclic andirepeat 

breeding crossbredicows asi8.76 ± 0.25 andi7.35 ± 0.17img/dl, respectively, iwhich 

differedisignificantlyi (P<0.05). The leveliwas alsoisignificantly higheri (P<0.05) iin 

GnRHitreated groupithan normalicyclic andiuntreated controligroups.  

Parmariet al. i (2013) reportedioverall meaniplasma inorganiciphosphorus 

concentrationsias 8.193i± 0.123img/dl. Theilevels wereiinsignificantly loweriin 

GnRH treatedirepeat breedingiGir cows asicompared toiuntreated control, iwithout 

significant differencesibetween weeksior betweeniconceived andinon-conceived 

groups.  

Pateli (2013) reportediplasma inorganiciphosphorus iniconceived and non-

conceived repeatibreeding crossbredicows in mid cycleiPG protocol asi5.99±0.10iand 

6.15±0.18 mg/d1. Theilevels wereihigher ininon-conceivedigroups thaniconceived 

groups, withoutisignificantidifference. 

2.4 BioiChemicaliprofile 

2.4.1 Glucosei  

 Manowar and Singhi (2001) reportedithe bloodiglucose in non-cycliciheifers, 

cyclic heifersiand cyclic lactatingicows as 50.70i± 2.80, 58.70 ±i2.99 and 64.06i± 

3.59mg/dli (P < 0.01), irespectively.  

Cetiniet al. (2002) ifound relativelyihigher bloodiglucose leveliat oestrusiin 

repeat breederithan the fertileicows (52.33 ±i2.20 vs. 46.26i± 1.68 mgi%), butithe 

serumitotal proteinilevels wereialmost identicali (8.26 ± 0.13 vs. i8.50 ±i0.13 gi%).  

Ahlawati (2003) reportedithe meanitotal proteinilevels inicyclic andinon-

cyclic crossbredicows toibe 6.94 ± 0.11iand 7.74 ±i0.13 g/dli (P < 0.05), respectively. 

The valuesiwere 6.80i± 0.17 andi7.12 ±i0.14 g/dliin conceivingiand non-conceiving 

cows, irespectively. Heialso reportedithat theimean bloodiglucose levelsiin cycliciand 

non-cyclicicattle werei93.67 ± 3.78iand 49.15i± 2.14 mgiper cent, irespectively, 

whichidifferedisignificantlyi (P < 0.01).  



 
 

Chandrakariet al. (2003) ireported significantlyi (P < 0.01) ihigher blood 

glucosei (70.41 ± 0.87ivs 60.43i± 0.73 mg%)iand serumitotal proteini (8.02 ± 0.30 vs 

6.94 ± 0.08 g%)iin normalifertile cowsias compared toirepeat breeders.  

Dhoblei et al. i (2004) icompared thei variationiin bloodi biochemical 

constituentsiduring post-partumiperiod inicross bredicows and foundiincreased blood 

glucoseiat theitime ofiparturition (59.17img/dl) iniall experimentalicows butithe level 

declinedi (48.96mg/d1) upito oneimonth iniall experimentalicows thatibecome 

pregnant, ibut itiwas 57.05iand 44.31iin the cowsithat wereinot conceived. i  

Lakumi (2004) found significantlyihigher plasmaitotal protein ininormal HF 

cows asicompared to repeatibreeders (7.87 ±i0.18 vs 6.50i± 0.07ig/dl). Noisignificant 

difference wasiobserved betweeninormal fertileicows and treatediconceived cows 

sufferingifrom repeatibreedingicondition.  

Patel (2004) ireported thatimean glucoseilevel wasihigher in f1Ficows of 

PGF2α groupithan the GnRHigroup fromi10th week post-partumiwith significant 

differenceiat 16thiweek postpartumiand in theioverall pooledimeansi (68.44 ± 0.83 vs 

63.99 ± 0.84mg/dl). Moreover, ithe trend ofihigher levelsiobserved in GnRHicontrol 

than theitreatment groupiwas reverseibetween PGF2αicontrol anditreatment groups. 

He alsoireported thatiweekly meaniplasma triglyceridesiconcentrations ofiGnRH and 

PGF2αigroups didinot differisignificantly betweeniweeks orieven betweenigroups at 

anyiof theiintervals postpartum, iincluding theipooled meansi (6.51 ±i0.09ivs 6.64 ± 

0.08ig/dl).  

Singhiet al. (2007) reported thatithe normal cyclicianimals hadicomparatively 

higheriblood glucoseiconcentration comparedito anoestrusianimals. Glucosei (mg/dl) 

concentrationiwas 51.67i± 2.24 andi58.33 ± 6.22 inianoestrus and normalicyclic 

animals, irespectively. He alsoireported thatithe normalicyclic animalsi (7.08 ± 0.0C 

g/dl) hadia significantlyilower concentrationiof serumitotal proteinias compareditc 

anoestrus cowsi (6.55 ± 0.21 g/dl) iand thereiwas noirelation ofitotal protein-

concentration withithe exhibitioniof estrusisymptoms.  

Pattanayak iet al. i(2010) investigatediinto theieffect ofisomeifertility 

improvementitraits, hadiobserved valueiof serumiglucose asi66.02±5.44img/dl repeat 

breederianimal onithe day ofiestrus.  



 
 

Krupakaran (2013) istudied about bloodibiochemical constituentsiin cross 

breedi (Jersey x ND) heifersiduring estrusior anestrousiconditions andifound glucose 

57.32±3.11, i40.01±1.88img/dl, irespectively.  

Agrawal et al. (2015) iconducted aistudy andipointed outithat highiincidence 

of repeatibreeding andianoestrousiin Sahiwalicows hasibeen attributedito aidecrease 

inicirculationiof glucose, itotal protein, icalciumiand phosphorus. i 

Veenaiet al. (2015) istudied toiinvestigate certainiblood parametersiindices of 

theipost-partum reproductiveiperformance inicattle. The bloodisamples wereicollected 

from 25ilactating animalsion 10th dayiof calvingiand thereafteriat weeklyiintervals up 

toi12 weeksipost-partum. Animalsiwith moreiamount ofiblood glucosei (55.49mg/d1) 

cameito heatiwithin 2imonths comparedito thoseiwith lesseribloodiglucose 

(50.20mg/d1), iwhich cameito heatiafter 2imonthsipost-partum.  

Qureshiiet al. (2016) istudied toifind relationshipiof bloodimetabolitesiwith 

reproductiveicyclicity in dairy cowsiand found that the serumiglucose level was lower 

(39.93 ± 3.14 mg/dl) twoimonths of lactationiand showed aniincreasing trend (49.63 ± 

2.47 mg/di) towardsicommencement ofiestrus as wellias duringiestrusi (48.20 ± 2.42 

mg/dl) and thenia decliningitrend wasiobserved.  

 2.4.2iTotaliprotein 

Cetiniet al. (2002) icompared the bloodibiochemical parametersiofi15 

repeatbreedericows and 30ifertile cows onithe dayiof estrus andithe levels of glucose, 

totaliprotein, phosphorusiwere foundito bei46.26±1.68img%, 8.26±0.13igm%, 

5.69±0.12mg%iin fertileicows andi52.33±2.20img%, 8.50±0.14img%, 5.00±0.23 

mg%iin repeatibreeder cows. i 

Ahlawat (2003) ireported theimean totaliprotein levelsiin cycliciand non-

cyclicicrossbred cowsito bei6.94 ± 0.11 and 7.74 ±i0.13 g/dl (P < 0.05), irespectively. 

The valuesiwere 6.80i± 0.17iand 7.12 ±i0.14 g/dliin conceivingiand non-conceiving 

cows, irespectively. Heialso reportedithat theimean bloodiglucose levelsiin cycliciand 

non-cyclicicattle werei93.67 ± 3.78iand 49.15 ± 2.14img per cent, irespectively, 

which differedisignificantlyi (P < 0.01).  



 
 

Jayanthi et al. (2003) ifound aisignificantly loweritotal serumiprotein 

(6.40±0.05 gm%),icalcium (10.03±0.03img%)iand inorganiciphosphorus (4.12±0.03 

mg%)iin repeatibreeders thanithe normal cyclicicows.  

Ahmed etial. (2004) ireported that theitotal protein leveliwas significantly 

higheri (P<0.05) iniendometritic (19.16 :F 1.0001) icows as comparedito cyclici (9.19 

± 0.45 g/d1) iand noncyclici15.23 ± 0.89 g/dL) icows. Theilevel in non-cyclicicows 

was significantlyi (P<0.05)) higher thanithat of cyclicianimals. Higherilevel ofitotal 

scrum proteiniwas associatediwith low fertilityiparticularly ifithe animals wereifed 

overiprotein diet.  

Doganiand Cetin (2004) iobserved lowerilevel of serumiprotein 

6.83±0.71igm/d1 inirepeat breederiand 7.51, i10.86 gm/dl ininormal cyclingicows.  

Dasiand Bisoi (2005) icompared theilevel of totaliprotein in bloodisamples of 

six normalioestrus andisix repeat breedericows whichishowed aiconcentration of 

7.12±0.25igm/dl ininormal cows andi7.03±0.2 gm/dliin repeatibreedericows.  

Patel et al. i (2006) studiedithe bloodiprofile oniday ofiestrus ofi08ifertile 

HolsteiniFriesian cowsiwith 16iinfertile HolsteiniFriesian cowsiin wellimanaged farm 

condition. iThey foundithe valueiof glucose, itotal protein, icalcium andiphosphorus 

to be 68.31±4.25img%, 6.92±0.45igm%, 7.13±0.39img%, 6.56±0.34img% inifertile 

cows thoseiconceived andi68.93±2.65 mg%,i6.42±0.42 gm%,i7.91±0.20img%, 

6.14±0.25 mg%,irespectively cowsiwhichifails.  

Pateliand Dhami (2006) imonitored recentlyicalved HFicows (24) ithrough 

clinicalidiagnosis andiweekly plasmaiprofile ofitotal proteinifrom theiday oficalving 

till 21stiweek postpartum. iStudy includediGnRH (Receptal) iand PGF2αi (Lutalyse) 

treatmentiat dayi48-49 postpartumiin anoestrusiand subioestrus cowsi (6 each), 

respectively. Theitotal proteiniconcentrations ofianoestrus (GnRH) iand subioestrus 

(PGF2α) groupsidid not differisignificantly betweeniweeks or evenibetweenigroups at 

anyiof theiintervals postpartum, iincluding theipooled meansi (6.510.09ivs 6.64±0.08 

g/dl). Theimean levelsiin bothiGnRH andiPGF2α treatment, icontrol and theiripooled 

groups alsoidid not varyibetween weeks, iexcept in GnRHicontrol group, iwhere it 

wasisignificantlyilow atifirst weeki (5.61±0.25 g/dl) iand highiat 12thi (7.40±0.37 

g/dl) and 18th (7.250.30 g/dl) week postpartum. Moreover, there was no significant 

difference between PGF2αitreatment andicontrol groupsiat any ofithe intervals 



 
 

postpartum. Theiweekly variationiin plasma total proteinilevels of conceived, inon-

conceived andipooled groupsiwas not significantiand so alsoibetween theigroups, 

except aticalving.  

Aman Kumariet al. i (2007) reported thatithe concentrationiof serum total 

protein in anoestrus crossbredicows was 5.19 ± 0.03iand in normalicycling cows it 

was 6.72±0.08 g%.iThe concentration ofiscrum total proteiniin blood ofianoestrus 

cross bred cowsiwas found significantlyilower in comparisoniof normal cycling 

crossbredicows.  

Singh (2007) ireported thatithe normal cyclicianimals hadicomparatively 

higher bloodiglucose concentrationicompared toianoestrus animals. iGlucosei (mg/di) 

concentrationiwas 51.67±2.24iand 58.33±6.22iin anoestrusiand normalicyclic 

animals, irespectively. Heialso reportedithat the normalicyclic animalsi (7.08 ±0.09 g 

/dl) hadia significantlyilower concentrationiof serum totaliprotein as comparedito 

anoestrous cowsi (6.55±0.21 g/dl) andithere was noirelation of totaliprotein 

concentrationiwith the exhibitioniof estrusisymptoms.  

Kaneko et al. (2008) ireported thatinormal rangeiof serum total proteiniin 

cattle as 6.7 to 7.4 gm/dl, ialbumin3.03 toi3.55 gm/dl andiglobulin 3.00ito 3.48gm/d1.  

Onitaiand Colibari (2009) made researchion 20 (HF) cows andigot totaliprotein 

ing/dlionidays 5-6, 20-21iandi40-41ipostpartumias 7.23±0.08, 7.45±0.11iand 

8.09±1.02, respectively. Totaliproteins had normalivalues (6.4-8.7 mg/dl) followediby 

an increase fromi7.23 ± 0.08 (at 5-6 daysipostpartum) to 8.09 ± 1.02i (40-41 

daysiPostpartum).  

Rajesh et al. i (2009) conductedia comparativeifield study on serumiprofile of 

metabolites of 21ianestrous, 10 sub-estrus, i31 repeatibreeding andi8 normalicyclic 

crossbred cowsirevealed thatithe serumitotal proteiniwas significantlyi (P<0.01) lower 

inirepeat breedersiand normalicyclic cowsithan inianestrous andisub-estrusicows. 

Khaniet al. (2010) iundertook aistudy in sixirepeat breedingiand sixinormally 

cyclingiJersey-Sindhi crossbredicows. In repeatibreeding cows, ithe highestiand the 

lowesticoncentrations of plasmaiproteins wereirecorded oniday 5 andi20 of theicycle, 

respectively. Theirepeat breedingicows hadisignificantly loweri (P < 0.01) 

concentrationiof proteiniwhen comparedito normallyicycling cowsiirrespectiveiof the 

days of theicycle.  



 
 

Knipakaran (2013) istudied aboutiblood biochemicaliconstituents inicross bred 

(Jersey xiND) heifersiduring estrus or anestrousiconditions and founditotal protein, 

albumin, globuliniand A:G ratioi6.23 ± 0.011, 2.82 ± 0.08, i3.36 ± 0.12, i0.833 ± 

0.25ig/dl, respectively) ifor estrus and 5.8310.12, i2.114-0.05, 3.72 ± 0.10, 0.567 ± 

0.014 01 for anestrus, irespectively.  

Arnie et al. (2014) conducted aistudy oni28 repeat breedingicross bred cows 

during theiripostpartum periodiin their secondito seventhilactation fromidifferent 

villages of Sataraidistrict. Thereiwas noisignificant differenceibetween NCiand RB 

crossbredicows in presentistudy withirespect to theilevels of BUN, iGlobulin and 

Albumin/Globuliniratio. However, ithe reportedivalues ofiHUN andiAIG ratioiwere 

lower in NCithan R.Bicrossbred cows. iSignificantly loweri (P<0.01) concentrationiof 

scrum totaliprotein in the R13icrossbred cowsiin comparison withithe NCicrossbred 

cows. TheiRI crossbred cowsishowed significantlyilower (P<0.01) iconcentration of 

albumin whenicompared to NCicrossbred cows. Similarifinding isireported. Thisihigh 

level ofialbumin in normallyicycling cowsirevealed increasedidemand foriamino 

acids and proteinifor the biosynthesisiof GnRHiand LH toiinitiateiovulation.  

2.4.3 Cholesterol  

Sivaramaniet al. (2002) didinot find significantidifference in serumitotal 

cholesterol levelsiof lactatingiandilactating pregnantiJersey crossbredicows 

(227.91±6.46 vs. i218.47±3.96 mg/100m1), but itiwas significantlyilower in dryinon-

pregnanticowsi (176.17 ± 2.66 mg/100m1).  

Ahlawati (2003) reported thatithe mean cholesterolilevels in cycliciand non-

cyclic crossbredicows werei195.43±4.56 andi109.80 ± 5.25 mgiper cent, 

irespectively, whichidiffered significantlyi (P<0.01). The valuesiwere 164.35i± 7.55 

and 166.94±2.98 mgipercent in conceivingiand non-conceivingicows, respectively. 

He alsoireported that the meanitriglyceride levels inicyclic, non-cyclic, iconceiving 

and non-conceivingicrossbred cowsiwere 96.01±4.20, i102.51±4.52, 97.13±6.43iand 

94.45±4.64img per cent, irespectively.  

Pateliand Dhami (2004) iconducted an investigationion postpartumiHF cows 

to accessithe post-parttuniplasma profileiof cholesterol withior withoutiGnRH and 

PGF2α treatment. iThe mean cholesteroliconcentration ofiCmRI-1 andiPGF2α group 



 
 

did notidiffer significantlyi (93.98±1.87iVs 99.89±1.90img/d1) butisignificantly 

higherithan controligroup. The animalsithat conceivedihad relativelyilow cholesterol 

duringiearly postpartumiand it increasedisignificantly byi4th week andifurther by 

19thweekipostpartum comparedito non-conceivedigroup.  

Prasad andiSingh (2004a) conductedian experimention anestrus crossbred 

cows toirecord the serumicholesterol concentrationiand its relationiin resumptioniof 

estrous cycleiafter treatmentiwith UM injectioniof PGF2α andiprogesterone. 

Significant (P<0.05) iincrease in totaliserum cholesteroliconcentration wasirecorded 

on day 15 (208.0±0.93 mg/dl) in the animal of group who received 25 mg PGF2α on 

day '0' andi1 ml Duraprogeniat day 5iand 15 andi209.33±0.95 mg/dliin the animaliof 

group whoireceived PGF2α at day '0', i2 ml. Duraprogen atiday 5 and dayi15. Also 

they observedithat serumicholesterol concentrationion the dayiof estrousiwas 

significantlyihigher (239.50 ±1.08 toi240.00 ± 8.00 mg/di).  

Patel et al. i (2005) got meanicholesterol level in conceivediand non-

conceivedigroups of repeatibreeding cows asi218.34±1.15 andi223.79±0.77img/dl 

(P<0.01). Theitriglyceride leveliin conceived cowsiwere significantlyi (P<0.05) 

higher thaniin non-conceivedicows (63.19 ± 0.70 vs 60.45 ± 0.99img/dl).  

Mishra andiMohanty (2007) ireported thatithe lowestivalue ofiserum 

cholesteroliwas in repeatibreeder asicompared to normalicyclic cow andithe value 

recordediwas158.07 ± 12.26, and 171.23 ± 9.65, irespectively.  

Ahlawatiand Derashri (2009) ireported that the plasmaicholesteroli (165.43 ± 

4.56 vs. 109.80 ± 5.25 mg %) levelsiwere significantlyi (P<0.01) higheriin cycliciwhen 

compared withianoestrus crossbredicows. The levelsiof plasma triglycerides, ihowever, 

did notishow significantivariation betweenicyclic andianoestrusi (96.01±i4.20 and 

102.51±i4.52 mg %) cowsior eveniconceiving andinon-conceivingicows.  

Kumariet al. (2009) reportediserum totalicholesterol in normalicyclic and 

repeat breedingicrossbred cowsias 279.94±26.33 andi215.31±10.66img/dl (P>0.05), 

respectively, iwithout significantivariation betweeniconceived andinon-conceived 

groups in eitheriof theicategories.  



 
 

Bhoraniyaiet al. (2010) recordedithe plasma totaliprotein and totalicholesterol 

profile iniOvsynch and ClDRitreated anestrous Kankrejicows on day 0, 9(Al) iand on 

day20ipost-Al. Findingsirevealed thatilevels of proteiniand cholesteroliwere within 

normaliphysiological limitsiwith overallimeans ofi5.9310.09 g/dliandi162.69 ± 3.56 

mg/d1, irespectively. Theilevels neitherivaried significantlyibetween samplingidays of 

differentiprotocols noribetween protocolsion any ofithe days/periodsistudied.  

Khaniet al. (2010) iundertook aistudy in sixirepeat breedingiand sixinormally 

cyclingiJersey- Sindhiicrossbred cows. Theiserum cholesteroliconcentration in the 

repeatibreeding cowsirevealed the highestilevel on 10thiday of the cycle, iwhereas the 

lowesticoncentrationiwas observedion day 5 ofithe cycle. However, ithe difference 

was notisignificant between daysiof the cycle. Theicholesterol levelsiwere 

significantlyilower (P= 0.01) iniall the fiveidays of the cycleiin repeatibreedingicows 

in comparisoniwith the normallyicycling cows.  

Mahour et al. (2011) iconducted aistudy on 40ipostpartum anestrousiand 

inducediestrus crossbredicows. They gotia mean totalicholesterol leveliof 125.01 ±  

9.65 mg/dl inithe cows during anestrous beforeitreatment and at inducediestrus the 

leveliwasi118.30 ± 10.21 mg/dl.  

Nath (2014) iconducted a study ininormal andiprolonged oestrusicrossbred 

cows andifound the meanilevel of serumicholesterol toibe 109.33 ±i1.87 to 119.09 ± 

2.30img/dl in controligroup, i105.12±3.85 to 115.56±4.05 mg/dl in 2 days duration 

group, 105.90±2.31 to 115.64±4.64 mg /dl and 105.24 ±i5.21 toi115.85i±i3.74img/dl 

in 3 days andi4days durationigroup, irespectively. Leveliof serum cholesterolivaries 

significantlyibetween days ofioestrus; highestilevel beingirecordedioni10thiday.  

 

 

 

 



 
 

MATERIALSiAND METHODS 

3.1 Placeiand periodiof studyi  

Theipresentistudyiwasiundertakeniin Departmentiof AnimaliReproduction 

Gynaecologyiand obstetrics, iCollege ofiVeterinary Scienceiand AnimaliHusbandry, 

Orissa Universityiof Agricultureiand Technology, iBhubaneswar, inicollaboration 

with AICRPion Nutritionaliand PhysiologicaliApproaches foriEnhancement of 

ReproductiveiEfficacy in Animals (NPAERPA) iproject. The fieldiwork was carried 

out in someivillages ofiKakatpur Blockiof PuriiDistrict. 

The Kakatpuriblock isilocated between 20° 00’iNorth latitudeiand 86° 19’ 

Eastilongitudes at anialtitude of 19.3 meters. Theitrial was conductediduring monthiof 

Januaryi2020 to March 2020. 

3.2 Source of animals  

Crossbred pre pubertal heifers owned by farmers of different villages in the  

Block- Kakatpur, in district of Puri  were considered for present investigation. The 

animalsibelonging to rural farmersiwere maintainediby traditional animalihusbandry 

practices. Theianimalsiwere subjected toistandard feeding andimanagemental 

practices with provisioniof quality mineralisupplement provided byithe project. 

3.3 Selection of animals  

Pre pubertal heifers of different villages in the block of Kakatpur were 

surveyed, from where total 30 heifers were selected for carrying out the investigation. 

Heifers of around one year age and having body weight of 150 kgs were considered as 

pre pubertal. Certain preliminary observation of experimental heifers pertaining to 

age, body weight habitat, behaviour of the animals were ascertained from the owner 

and from the clinical records to serve as guidelines.  

3.4 Gynaeco-clinical examination  

The animalsiwere properly restrainediin a trevis, theihind quartersicleaned 

thoroughly with soapiwater and wipediwith clean towel and per-rectaliexamination 

was done. Internal reproductive organs wereiexamined by insertingilubricated cleaned 



 
 

hand. Afteriback racking, theicervix was palpatedithrough theirectal wallion the 

ventro-medialiaspect ofithe pelvic brim. Body of the uterus and uterine horns were 

palpated byiusing cervixias a guideline on eitheriside of the pelvicibrim or inipelvic 

cavity. The contour,iconsistency, itonicity andipatency of the cervixiand uterine horns 

were assessed byicareful manipulation andihandling. The ovariesiwere palpated 

gently after retracting theicervix and uterusitowards cranio-ventraliand slightly lateral 

to the bifurcationiof uterine horns. It wasipalpated as distinctirounded mass onieither 

side of theibody ofithe uterus. Presence or absenceiof CL wasiassessed. The 

dimensions of the ovary and the dynamic structure (follicle/CL at different stages) 

present on the ovary were palpated. Heifers with subactive ovaries, which are soft, 

round and have follicles or soft flocculating areas were considered as pre pubertal. 

3.5 Treatment groups 

The selected animals were equally dividediinto 5igroups (n=6) andisubjected 

toidifferent therapeutic protocols. 

GroupiI  : Containing 6 pre pubertal heifers with no treatment considering as 

control. 

Group II : Containing 6 pre pubertal heifers to be treated with Mineral 

supplementation (Area specificimineral mixture (ASMM) 

isupplementation @i50 g/day/ animalifor 60 days) 

GroupiIII : Containing 6 pre pubertal heifers to be treated with 3 doses of injectable 

progesterone followed by Inj. of Prostaglandin* after 4 days along with 

Mineral supplementation  

Group IV : Containing 6 pre pubertal heifers to be treated with one dose of GnRH** 

along with Mineral supplementation. 

Group V : Containing 6 pre pubertal heifers to be treated with GnRH (along with 1st 

dose of progesterone), 3 doses of Progesterone*** at 4 days interval and 

Inj. of Prostaglandin after 4 days along with Mineral supplementation. 

 

*CLOSTENOL, Zydus Animal Health Limited  

**RECEPTAL, MSD Pharmaceutical Limited 

***P-DEPOT, Zydus Animal Health Limited 



 
 

3.6 Preparationiof mineralimixture 

Theiareaispecific mineralimixture was preparedias per theireported 

formulation ofiMohapatra et al. (2012). Theiingredient compositioniof theiarea 

specific mineralimixture is givenibelow. Individualipackets of 1.0 kgimineral mixture 

preparediand distributediamong the farmersifor feeding ofianimals inigroups II, III, 

IV andiV. 

Composition of area specific mineral mixture 

Ingredients Amount/1000ig 

Dicalciumiphosphate 800ig 

Cupricisulphate 200img 

Potassiumiiodide 1.63img 

Manganousisulphate 400img 

Zincisulphate 500img 

Wheat flour To add up to 1000 g 

3.7 Blood collectioniand serumipreparation  

The animalsiafter being properly restrainediin a trevis, blood wasicollected 

from pre (on theidayiof examination) iand post (day 10 postiAI) treatmentifor 

estimationiof Serumibiochemicaliand hormonaliprofile. Seven ml bloodiwasicollected 

fromieach ofithe animal fromijugular vein adoptingiproper collectioniprocedureiwith 

clean and sterilizedisyringe andineedle. The collectediblood sampleiwas putiinia 

sterilizediclotiactivator. 

Aftericollection of blood in sterilized clotiactivator, it wasikept inia slanting 

position fori30 to 60 miniwithout any disturbances. Wheniserum oozed out, itiwas 

collectediby theihelp ofia microipipette and keptiin a vial withouticontaminationiand 

centrifugediat 2500irpm fori10 minutes. Fouriml of serumiwas collectediand 

transferredito a dryisterile cryovialiand finallyikept at -20⁰Ciin deep freezeifor future 

experiment. 

Blood was collected twice for estimation of Bio chemical parameters (pre 

treatment – on 0day and post treatment – on the day of estrus/ day 60 for heifers that 

did not come to estrus)  and thrice  (Pre treatment-0 day, Post treatment day-Day of 



 
 

estrusi/Day 60 and on 23rd dayipost AI/ day 83 following treatment )for estimation of 

serum Progesterone levels. 

3.8 Estimationiof serumibiochemicals   

3.8.1 Serumicalcium  

Calcium wasiestimated with OCPC method withithe help of an estimationikit*   

Principlei  

Calciumiin an alkalineimedium combinesiwith O-Cresolphthalein 

Complexoneito formia purpleicoloured complex. iIntensity of theicolour formed is 

directlyiproportional toithe amount oficalcium present inithe sample.  

Calcium +iOCPC → PurpleiColoured Complex 

Materialsirequired  

Photometerianalyzer with standard thermostaticicuvette holder, iMicropipette 

and appropriateilaboratoryiequipment.  

Contentsi 

L1: BufferiReagent 150mliL2: Colour Reagenti150ml  

S: iCalcium Standardi (10 mg/dl) 5 mliComposition  

DEA Bufferi500 mM; OCPCi0.6 mM; 8iHydroxyquinilone, iDetergent 

Procedurei 

Distillediwater, Reagenti (L1&L2), calciumistandard anditest sampleiwere 

pipette into clean dryitest tubesilabeled as Blank (B), iStandard (S) iand Testi (T) in 

following sequence.  

Additional sequence Bi (ml) Si (ml) Ti (ml) 

Buffer Reagenti (L1) 0.5i 0.5i 0.5i 

Colourireagent (L2) 0.5i 0.5i 0. 5i 

Distillediwateri 0.02i - - 

Samplei - - 0.02i 

*CRESTiBIOSYSTEMS, a divisioniiof CORALiclinical systems, Gitanjali,              

Dr. Antonio Do RegoBagh, Alto SantacruzBambolim Complex P.O., Goa-403202, 

INDIA. 



 
 

All wereimixed welliand incubatediat Room temperatureifor 5 minutes. 

Observationsiwere notedifor the absorbanceiof the Standardi (Abs. S) andiTest 

Sample (Abs. T) iagainst Blank, within 60iminutes usingiwave length/filteriofi570 nm 

(Hg 578 nm), iTemperature: R.TiLight path: 1icm.  

Calculationsi   

Calcium (mg/dl) = iAbsorbance of T/Absorbance of S x100 

3.8.2 Serumiphosphorous  

Serum phosphorusilevel wasiestimated usingiMolybdate U.Vimethod withithe 

help ofiestimationikit*.  

Principlei 

Phosphate ionsiin aniacidic mediumireact withiammonium molybdateito form 

a phosphomolybdateicomplex. Thisicomplex hasian absorbanceiin theiultraviolet 

range and isimeasured at 340inm. Intensityiof the complexiformed isidirectly 

proportional toithe amount ofiinorganiciphosphorusipresent inithe sample.  

Phosphorus +iAmmonium Molybdatei→ PhosphomolybdateiComplex. 

Contentsi  

L1: AcidiReagenti60 ml  

L2: MolybdateiReagent 15iml  

S: PhosphorusiStandard (5 mg/dl) i5 ml  

Procedure  

Reagentsi (L1&L2), Standardiand test sampleiwere pipette intoiclean dry test 

tubesilabeled asiBlank (B), iStandard (S) and Testi (T) in followingisequence. 

*CRESTi BIOSYSTEMS, a divisioniof CORAL clinicalisystems, Gitanjali,                     

Dr. Antonio Do RegoBagh, Alto SantacruzBambolim Complex P.O., Goa-403202, 

INDIA. 



 
 

Additionisequencei Bi (ml) Si (ml) Ti (ml) 

Workingireagent (L1+iL2) 1.0i 1.0i 1.0i 

Distillediwater 0.01i - - 

PhosphorusiStandardi - 0.01i - 

Samplei - - 0.01 

Alliwere mixediwell and incubatediat R.T fori5 minutes. Observationsiwere 

noted for theiabsorbance ofithe Standardi (Abs. S) andiTest Samplei (Abs. T) against 

Blankiwithin 60iminutes usingiwavelength/filteriof 340 nm /iYellow, iTemperature: 

R.T. iLight path: i1 cm.  

Calculations  

Phosphorous (mg/dl) =iAbsorbance of T/Absorbance of S X 5 

3.8.3 Serum glucose 

Glucose wasiestimated byiGOD/POD methodiwith the help ofiestimation kiti* 

Principle 

 Glucose isioxidized to gluconiciacid and hydrogeniperoxide in theipresence of 

glucoseioxidase. Hydrogeni peroxidei furtherireacts withi phenol andii4–

aminoantipyrine by theicatalytic action ofiperoxidase toiform a redicoloured 

quinoneimine dyeicomplex. Intensityiof the colouriformed is directlyiproportionalito 

the amountiof glucoseipresent in theisample. 

          Glucoseioxidase 

Glucose +iO2 +iH2O           Gluconate + H2O2 

              iPeroxidase 

H2O2 + 4 Aminoantipyrine + Phenol                  RediQuinoneimine dye +iH2O 

Contentsi 

L1: GlucoseiReagent 150 ml  

S: GlucoseiStandard (100img/dl) i5 ml  

*CRESTi BIOSYSTEMS, a divisioniof CORALiclinical systems, i Gitanjali,                     

Dr. Antonio Do RegoBagh, Alto SantacruzBambolim Complex P.O., Goa-403202, 

INDIA. 



 
 

Procedurei 

 Reagentsi (L1), Standardiand test sampleiwere pipette into clean dryitest tubes 

labeled asiBlank (B), Standardi (S) and Testi (T) in followingisequence. 

Additionisequence Bi (ml) Si (ml) Ti (ml) 

Glucoseireagent (L1) 1.0i 1.0i 1.0i 

Distillediwater 0.01i - - 

Glucose Standardi - 0.01 - 

Samplei - - 0.01i 

All wereimixed welliand incubatediat R.T fori30 minutes. Observationsiwere 

notedifor theiabsorbance of theiStandard (Abs. iS) andiTest Samplei (Abs. T) iagainst 

Blankiwithin 60 minutesiusing wavelength/filteriofi505 nm / green, iTemperature: 

R.T. Lightipath: 1icm. 

Calculationsi 

Total glucoseiin mg/dli= (Abs. iT/ Abs. iS) × 100 

3.8.4iSerum totaliprotein 

Glucoseiwas estimated byiBiuret methodiwith the helpiof estimationikit* 

Contents  

L1: Biuret Reagent 150 ml  

S: Protein Standard (8g/dl) 5 ml  

Principle 

Proteins, iin an alkalineimedium, bindiwith the cupriciions presentiin the 

biuret reagentito form aiblue–violet colouredicomplex. The intensityiof theicolour 

formed is directlyiproportionalito the amountiof proteins present initheisample. 

Protein + Cu ++i→  Blue violeticolouredicomplex 

*CRESTiBIOSYSTEMS,iaidivisioniofiCORALiclinicalisystems,iGitanjali,                     

Dr. Antonio Do RegoBagh, Alto SantacruzBambolim Complex P.O., Goa-403202, 

INDIA. 



 
 

Procedure  

Reagents (L1), iStandardiand test sample wereipipette intoiclean dryitest tubes 

labeled as Blanki (B), Standardi (S) and Testi (T) in followingisequence. 

Additionisequence Bi (ml) S(ml) Ti (ml) 

Biuret reagenti (L1) 1.0i 1.0i 1.0i 

Distillediwater 0.02i - - 

Protein Standardi - 0.02 - 

Samplei - - 0.02i 

All were mixediwell andiincubated atiR.T for 30iminutes. Observationsiwere 

noted forithe absorbanceiof the Standardi (Abs. S) and Test Samplei (Abs. T) iagainst 

Blank withini60 minutesiusing wavelength/ifilter of 550nmi/Yellow-Green, 

Temperature: iR.T. Light path: 1 cm.  

Calculation  

Totaliproteini (g/dl) =iAbsorbance of T/Absorbanceiof S X 8 

3.8.5 Serum cholesterol 

 Serum cholesterol leveliwas estimated by cholesterol estimation kit* 

Principle 

         Cholesterol esterase hydrolysesiesterifies cholesterolsito free cholesterol. iThe 

free cholesteroliis oxidised toiform hydrogen peroxideiwhich further reactsiwith 

phenol andi4-aminoantipyrine byithe catalytic actioniof peroxidise toiform aired 

colourediquinoneimine dyeicomplex. Intensityiof the colour formediis directly 

proportional toithe amount oficholesterol present initheisample. 

              Cholesteroliesterase 

Cholesteroliesters + H2O                        Cholesteroli+ Fattyiacids 

         Cholesterolioxidase 

Cholesteroli+iO2     Cholestenonei+ H2O2 

                                   Peroxidase 

H2O2 +i4 Aminoantipyrine +iPhenol        Red Quinoneimineidye +iH2O 

*CRESTiBIOSYSTEMS, a divisioniof CORALiclinical systems, iGitanjali,                     

Dr. Antonio Do RegoBagh, Alto SantacruzBambolim Complex P.O., Goa-403202, 

INDIA. 



 
 

Contents  

L1: Enzyme Reagenti60 ml  

L2: Enzyme Reagenti 15 ml  

S: Cholesterol standardi (200mg/dl) 5 ml 

Procedurei 

Reagentsi (L1), Standardiand testisample were pipette into cleanidry testitubes 

labeledias Blank (B), iStandard (S) andiTest (T) in followingisequence. 

Additionisequence Bi (ml) Si (ml) Ti (ml) 

Workingireagent (L1+L2) 1.0ii 1.0i 1.0 

Distillediwater 0.01ii - - 

Cholesterol Standardi - 0.01i - 

Samplei - - 0.01i 

All wereimixed well andiincubated atiR.T for 15iminutes. Observationsiwere 

noted for theiabsorbance ofithe Standard (Abs. S) iand Test Samplei (Abs. T) iagainst 

Blank within 60iminutes usingiwavelength/filteriof 505 nm /iGreen, Temperature: 

R.T. Lightipath: 1icm.  

Calculationi 

Cholesterol (mg/dl) i= Absorbanceiof T/AbsorbanceiofiS  200i 

3.8.6iSerumiprogesteroneiestimation 

Assayifor plasmaiprogesterone was doneiby solid phaseienzyme immuno-

assay usingicommercially availableiprogesterone kit*. Eachikit wasihaving 

microplatesifor 96 Wells. Theiresults wereiread on Wallaci1420 MultilabeliPlate 

Reader. 

*XEMAiMEDICA, Muscow, iRussia 



 
 

Principle of assay 

Solid phaseienzyme-linked immunosorbentiassay (ELISA) isibased onithe 

competitioniprinciple. Competitionioccurs betweenian unlabelediantigen (presentiin 

istandards, controlsiand samples) andian enzyme-labellediantigen (conjugate-ihorse 

radish peroxidasei17-α- OHiprogesterone) for ailimited numberiof antibodyi (17-α- 

OH progesteroneicoated) bindingisites onithe microwelliplate (solidiphase). After 

incubation, iwashing andidecanting proceduresithe unbound materialsiwere removed. 

After theiwashingistep, the enzymeisubstrate (H2O2) andiTMB substrate wereiadded. 

The enzymaticireaction wasiterminated byiaddition of theistopping solution. iThe 

absorbanceiwas measuredion a microtiteriplate reader. Theiintensity ofithe colour 

formediis inverselyiproportional to theiconcentration ofi17α-OHP inithe sample. 

Progesteroneiconcentration inithe sampleiwas calculatedibased on aiseries by aiset 

calibration. Absorbancesiwere measurediat 450 nmiusing ELISAiplate reader. A 

standardicurve wasiobtained byiplotting theiconcentration ofithe standardiversus the 

absorbance. Theiprogesterone concentrationiof theispecimens andicontrols run 

concurrentlyiwith theistandards wereicalculated fromithe standardicurve byithe plate. 

Reagents  

1. Calibrators (C1, C2, C3, C4, C5, C6, C7): 6 xi1ml eachivial beforeiuse, 

mixed for 5 min, iwith rotatingimixer. The calibratorsihave theifollowing 

concentration ofi17-α-iOHiprogesterone.  

 C1i C2i C3i C4i C5i C6i C7i 

Concentrationi (nmol/l) 0 1 3 10 30 100 300 

2. Enzymeiconjugate: Theivial containsi6ml of HRP-iprogesterone inibuffer 

supplemented byibovine serumialbumin (0.5%)iand progesteroneibinding 

proteinidisplacers.  

3. Micro well plate: Theibag containsia microplate ofi12 strips xi8 wells. iEach 

well is coatediwith anti-i17 -α –iOH progesteronei (rabbit).  

4. Substrateisolution: Theivial containsi12 ml ofistabilized mixtureiof TMB 

(3,3’, i5,5’-Tetramethylbenzidine) iand H2O2i (hydrogen peroxide).  

5. Stopisolution: Theivial containi12 ml of 0.15imol/L sulphuriciacid.  



 
 

Preparationiofiassay 

1. All reagentsiwere brought toiroom temperature.   

2. Sufficientistrips wereileft in the stripiholder to enableithe running oficalibrators, 

controls, iand samplesiin duplicate, iplus oneiwell forichromogeniblank.  

3. For aiphotometer blanki100 µl ofisubstrate andi100 µl ofistop solutioniwere 

pipetted inioneiwell.  

4. Theiwashing solutioniwas preparediby mixingiof the bottleiwith 450 mliof 

distillediwater. 

Procedureiofiassay 

i. 25 μLiof each Standardi (calibrators), Controliand samplesiwere pipettediinto 

the respectiveiwells of theiMicrotiteriPlate. 

ii. 200 μLiof EnzymeiConjugatei (HRP-Progesterone) wasiadded intoieach well.  

iii. Plate wasishakenicarefully andiincubated fori60 min at roomitemperaturei 

(18-25°C).  

iv. Incubation solutioniwas discarded. Plateiwas washed 3itimes with 250 μLiof 

diluted Wash Buffer. iThe excessisolution wasiremoved by tappingithe 

inverted plateion a paperitowel.  

v. Pipetting wasicarefully carriediout in theisame time intervalsifor Substrateiand 

StopiSolution. 

vi. 100 μL of TMBiSubstrate Solutioniwas pipetted intoieach well andiincubated 

for 30 miniat roomitemperature (18-25°C).  

vii. Substrate reactioniwas stopped by adding 100 μLiof TMB StopiSolution into 

eachiwell and contentsiwere mixed byigently shakingithe plate.  

viii. Optical densityiwas measurediwith a photometeriat 450 ±i10 nm withini30 

min after pipettingiof the StopiSolution. 

Calculation 

The standardicurve wasiconstructed asifollows:  

1. Progesteroneistandard value wasichecked onieach standardivial. 

2. To construct theistandard curve, ithe absorbanceifor progesteroneistandards 

(vertical axis) iversus progesteroneistandard concentrationsi (horizontal axis) 

was plotted on ailinear graphipaper.  



 
 

3. Theiabsorbance for controlsiand each unknownisample was readifrom the 

curve. The valueifor each controlior unknown sample wasirecorded. 

4. By substituting theiabsorbance in theiequation derived fromithe plotted 

standard curveithe concentrationiof progesteroneiwas estimated. 

3.9 Insemination  

The animalsiwere inseminatediin the inducediestrus withigood qualityifrozen 

semen suppliediby ARDiDept.  The control animalsiwere inseminateditwice atian 

interval of 12 hours iat observediestrus followingiAM-PM rule. 

3.10 Pregnancy diagnosis 

The efficacy of the different therapeutic protocols was evaluated in terms of 

conception, when the first two inseminations after treatment were taken in 

consideration. All the non return animals from all five groups were subjected to 

pregnancy diagnosis after 45-60 days of last insemination by rectal palpation method. 

The conception rates were calculated in percent. The efficacy of the individual 

treatment was assessed by comparing with that of count. 

3.11 Analysis of data 

All the dataigenerated in theiabove experimentsiwere statisticallyianalyzed 

using SPSSicomputeripackage. Charts wereidone with theihelp of Dataianalysis tool 

ofiMS-Excel 2016.  

 

 

 

 

 

 

 



 
 

RESULTS 

Puberty and age of sexual maturity are among the most prominent factors that 

determine the profitability and economic viability of dairy sector in rural India. But 

they have been ignored for a long time and were not given the due importance. They 

reduce the time of entry of heifers into the milk producer group from a consumer 

group and thus increase the life time production of the animal. In the long run they 

have the potential to improve the condition of dairy industry from the present day 

difficulty to maintain profitability to a thriving and viable sector. 

The present study deals with the Pre pubertal crossbred heifers and the 

reduction of age of puberty with intervention of exogenous hormones in the form of a 

protocol(s) and necessary mineral supplementation, to address the condition quickly 

with high success rate of fertile estrus and succeeding conception. The treatment and 

supplementation helps in the improvement of the hypothalamo-hypophyseal-gonadal 

axis and its secretor hormones necessary for attainment of early puberty/sexual 

maturity in heifers, and maintenance of the conceptus. 

As far as the age and body weight are concerned a crossbred heifer attains 

sexual maturity at around 18 months of age (Hafez & Hafez, 2000) with an 

approximate body weight of 250 kgs. Under sub-optimal managemental condition it 

has been encountered in the present experimental locality, animals of 12 month of age 

and having a body weight of 150 kgs were considered as pre pubertal heifers and are 

selected for the experiment. 

In the present study 30 pre pubertal heifers were taken into consideration 

dividing them into five separate groups, the first group (n=6) were maintained with 

normal feed and management without any supplementation and treatment protocols 

and are considered as control group. Second group (n=6) were supplemented with 

area specific mineral mixture at the rate of 50 gms per day for 60 days. The third 

(n=6) were provided with three doses of injectable Progesterone @ 500mg at four 

days interval, PGF2α four days later alongwith the mineral mixture supplementation. 

While the fourth group is injected with one dose of GnRH at the beginning of the 



 
 

experiment along with the mineral mixture supplementation for 60 days and the fifth 

group of animals were given all the treatment and supplement protocols i.e. 

Progesterone, GnRH protocols alongwith mineral mixture supplementation for 60 

days. 

4.1 Estimation of serum biochemical assay 

4.1.1 Calcium 

The mean (±S.E) pre and post treatment serum, calcium (mg/dl) in pre 

pubertal heifers is depicted in table 1. The pretreatment values of serum Ca (mg/dl) 

during the current study ranged between 7.23± 0.05 and 7.35±±0.10.On post 

treatment Gr. I animals registered a serum Ca level of 7.49 ±0.10 (mg/dl). The 

corresponding values of Gr. II, Gr. III, Gr. IV and Gr. V animals on the day of 

estrus/day 60 were 10.46+0.30, 10.62±0.26, 11.05±0.09 and11.07±0.18 respectively. 

The analysis of Variance (table 2) and test of Significance (Table-1) indicated 

a significant (P0.05) difference between the treated groups and the control on post 

treatment day. The Gr. II, Gr. III, Gr. IV and Gr. V did not differ significantly in their 

serum Ca level on post treatment day. The groups did not show any significant 

difference on the pre treatment day. 

Table 1: Mean (±S.E) pre and post treatment serum calcium (mg/dl) in pre-

pubertal heifers 

Expt. groups Pre treatment Post treatment 

Group I (n=6) 7.23Aa± 0.05 7.49Bb ±0.10 

Group II (n=6) 7.35A a±0.10 10.46Bb±.30 

Group III (n=6) 7.28Aa±.06 10.62Bb±.26 

Group IV (n=6) 7.25Aa±0.02 11.05Bb±.09 

Group V (n=6) 7.25Aa±0.05 11.07Bb±.18 

Means bearing different superscripts differ significantly (P<0.05) within rows (A, B) 

and coloumns (a, b) 



 
 

Table 2: Analysis of variance of serum calcium concentration on pre-treatment 

and post treatment days 

Protocol 

Source of variation 

Pre treatment Post treatment 

ss df MS F ss df MS F 

Between groups 0.04 4 0.01 
0.45NS 

54.09 4 13.52 
54.34** 

Within groups 0.66 25 0.02 6.459 25 0.25 

NS Not significant.   **P< 0.01 

4.1.2 Phosphorous 

The mean (±S.E) pre and post treatment serum, phosphorous (mg/dl) pre 

pubertal heifers is depicted in Table-3. The pre-treatment value of phosphorous 

(mg/dl) during the current study ranged between 4.31±0.04 to 4.390.07.On the day 

of induced estrus/ day 60, Gr. I animals registered a serum phosphorous level of 

5.413 0.085 (mg/dl). The corresponding values of Gr. II, Gr. III, Gr. IV and Gr. V on 

the day of estrus were 7.160.06 and 7.360.06,7.340.05 and 7.360.03 respectively.  

A test of significance and variance indicated a significant (P0.05) difference 

between treatment groups (II, III, IV, V) and the control groups on post treatment day 

. The Gr. II, vary significantly with respect to Gr. III, Gr. IV and Gr. V in their serum 

phosphorous levels on the day of estrus/Day 60 

Test of significance (Tab 4) and analysis of variance (Tab 5) indicated a no 

significant difference in the serum phosphorous level in Gr. I, Gr. II, Gr. III, Gr. IV, 

Gr. V on pre treatment day . 

Table 3: Mean (±S.E) serum phosphorus (mg/dl) in pre pubertal cross breed 

heifers along with test of significance 

Day of  sampling 
 

Expt. groups 
Pre treatment Day of estrus 

Group I (n=6) 4.39Aa± .072 5.41Ba ±0.08 

Group II (n=6) 4.38Aa± 0.08 7.16Bb± 0.06 

Group III (n=6) 4.37Aa± 0.06 7.36Bc±0.06 

Group IV (n=6) 4.33Aa±0.07 7.34Bc±0.05 

Group V (n=6) 4.31Aa±0.04 7.36Bc±0.03 

Means bearing different superscripts differ significantly (P<0.05) within rows (A, B) 

and coloumns (a, b) 



 
 

Table 4: Analysis of variance of serum phosphorus concentration on day of 

treatment, day of estrus 

Protocol 

Source of variation 

Day of treatment Day of estrus 

ss df MS F Ss df MS F 

Between groups 0.02 4 0.01 
0.24NS 

17.47 4 4.36 
179.79** 

Within groups 0.70 25 0.02 0.60 25 0.02 

NS: Non-significant   **p<0.01 

4.1.3 Glucose 

The mean (±S.E) pre and post treatment serum, glucose (mg/dl) in pre pubertal 

heifers is depicted in Table-5. The pre treatment value of serum glucose (mg/dl) 

during the current study ranged between 43.91 0.477and 44.93 0.51. On the day of 

estrus/ day 60, Gr. I animals registered a serum glucose level of 46.55 0.29. The 

corresponding value of Gr. II, Gr. III, Gr. IV, Gr. V animals on day of estrus were 

56.540.84, 56.551.27, 54.820.41 and 57.390.73. 

  Gr. II, Gr. III, Gr. IV and Gr. V registered a significantly higher value from 

Gr. I control on post treatment day. All the treated groups had significant (P0.05) 

variations in serum glucose level (mg/dl) within days of collection except Gr. I. In all 

these above cases the serum glucose level referred to be higher on day of estrus 

except Gr. I. 

Table 5: Mean (±S.E)   serum glucose (mg/dl) in pre pubertal cross breed heifers 

along with test of significance 

Day of  sampling 
 

Expt. groups 
Pre treatment 

 

Day of estrus 

Group I (n=6) 43.91Aa±0.47 46.55Ba±0.29 

Group II (n=6) 44.23Aa±0.60 56.54Bb±0.84 

Group III (n=6) 44.50Aa±0.57 56.55Bbc±1.27 

Group IV (n=6) 44.47Aa±0.51 54.82Bbc±.41 

Group V (n=6) 44.93Aa±0.51 57.39Bc±0.73 

Means bearing different superscripts differ significantly (P<0.05) within rows (A, B) 

and coloumns (a, b) 



 
 

Table 6: Analysis of variance of serum glucose concentration on day of 

treatment, day of estrus and 23 day post AI 

Protocol 

 

Source of variation 

Day of treatment Day of estrus 

ss df MS F ss df MS F 

Between groups 3.38 4 0.84 
0.484NS 

479.75 4 119.93 
31.08** 

Within groups 43.77 25 1.75 94.28 25 3.77 

NS: Non-significant   **p<0.01 

4.1.4 Cholesterol 

The mean (±S.E) pre and post treatment serum, Cholesterol (mg/dl) in pre 

pubertal heifers is depicted in table 8. The pre treatment serum cholesterol (mg/dl) 

registered values within the range of 111.81 1.60 and 120.53 2.02. Similarly, the 

corresponding values on day of estrus/day 60 were recorded to be 121.465 1.85, 

136.99 1.75; 130.03 2.84, 127.87 2.65 and 137.62 2.74 in Gr. I and Gr. II, Gr. 

III, Gr. IV and Gr. V respectively. 

There is a significant difference between Gr. V and  other groups on the  pre 

treatment day. The 2nd sampling taken on day of estrus registered a significantly 

different value of serum cholesterol between Gr (I, II) and Gr. V. The Gr. I, Gr. II,  

Gr. III, Gr. IV and Gr. V had significantly higher (P<0.01) value on the 2nd sampling 

than the 1st sampling. 

Table 7: Mean (±S.E) serum cholesterol (mg/dl) of pre pubertal heifers in 

different days of sampling along with test of significance 

Means bearing different superscripts differ significantly (P<0.05) within rows (A, B) 

and coloumns (a, b) 

Day of  sampling 

Expt. groups  
Pre treatment Day of estrus 

Group I (n=6) 117.04Aa±1.76 121.46Ba±1.85 

Group II (n=6) 117.32Aab±1.31 136.99Bab±1.75 

Group III (n=6) 111.81Aab±1.60 130.03Bbc±2.84 

Group IV (n=6) 115.69Aab±1.95 127.87Bcd±2.65 

Group V (n=6) 120.53Ab±2.02 137.62Bd±2.74 



 
 

Table 8: Analysis of variance of serum cholesterol concentration on day of 

treatment, day of estrus and 23 day post AI 

Protocol 

 

Source of variation 

Day of treatment Day of estrus 

ss df MS F ss df MS F 

Between groups 239.29 4 59.82 

3.24* 

1088.16 4 272.04 

7.75** 

Within groups 460.53 25 18.42 877.07 25 35.08 

*p<0.05   **p<0.01 

4.1.5 Serum total protein 

The mean (±S.E) pre and post treatment serum total protein (mg/dl) in pre 

pubertal heifers is depicted in Table-6. The pre treatment value of serum total protein 

(mg/dl) during the current study ranged between 5.030.09 and 5.08 0.10. On the 

day of estrus/ day 60, Gr. I animals registered a serum protein level of 5.83 0.14. 

The corresponding values of Gr. II, Gr. III, Gr. IV and Gr.- V animals on day of estrus 

were 5.8560.11, 5.5660.092,5.5530.149 and 5.9110.13. 

The groups showed significant variation in serum Total Protein levels within 

the different days of collection.  Groups did not vary in the protein concentration 

between themselves irrespective day of sampling. 

Table 9: Mean (±S.E) serum Total Protein (mg/ml) in pre pubertal cross breed 

heifers along with test of significance 

Day of  sampling 

Expt. groups 

Pre treatment Day of estrus 

Group I (n=6) 5.06Aa±0.07 5.83Bb±0.14 

Group II (n=6) 5.08Aa±0.10 5.85Bb±0.11 

Group III (n=6) 5.04Aa±0.08 5.56Bb±0.09 

Group IV (n=6) 5.03Aa±0.09 5.55Bb±0.14 

Group V (n=6) 5.17Aa±0.11 5.91Bb±0.13 

Means bearing different superscripts differ significantly (P<0.05) within rows (A, B) 

and coloumns (a, b) 



 
 

Table 10: Analysis of variance of serum total protein concentration on day of 

treatment, day of estrus and 23 day post AI 

Protocol 

 

Source of variation 

Day of treatment Day of estrus 

ss df MS F ss df MS F 

Between groups 0.07 4 0.01 

0.35NS 

0.70 4 0.17 

1.73** 

Within groups 1.34 25 0.10 2.53 25 0.10 

NS-Not Significant   **p<0.01 

4.1.6 Progesterone 

The mean (±S.E) values of pre treatment and post treatment serum 

progesterone (ng/ml) level of the pre pubertal heifers under different groups is 

presented in Table-10. The pre treatment values of different groups registered a value 

within the range of 0.37 ± 0.14 to 0.45 ± 0.01. The second sample taken on the  day of 

estrus/day 60 also registered nearly similar values in Gr. I (0.0.49± 0.01) Gr. II 

(0.46±0.01), Gr. III (0.50±0.02) Gr. IV (0.43±0.01) and Gr. V (0.49 ± 0.02) .The third 

sampling on 23 rd day post AI have serum conc. Of 0.49 ±0.01, 0.49±0.03, 1.6±0.71, 

1.11±0.65 and 3.13±0.86 for Gr. I, Gr. II, Gr. III Gr. IV Gr. V   respectively. 

There existed also a significant (P<0.05) difference between Gr. II and Gr. III, 

Gr. IV, Gr. V animals. With respect to variation in the levels of progesterone (mg/dl) 

on different days of sampling, all the groups followed a similar trend showing 

significantly (P<0.05) different values on days of sampling. 

There exists a significant difference between the serum progesterone values on 

pre treatment and on the day of estrus in all groups. Also a significant difference is 

found between groups on the pre treatment day and on the 23 days post AI (table 9). 

The serum progesterone values differ significantly between Gr. V and all other groups 

on the 3rd sampling. 

 

 



 
 

Table 11: Mean (±S.E) serum progesterone (ng/ml) in pre pubertal cross breed 

heifers along with test of significance 

Day of  sampling 

Expt. groups 

Pre treatment 
Post treatment 

Day of estrus 23 days post AI 

Group I (n=06) 0.451Aa±0.01 0.49Ba±0.00 0.49BCa±0.01 

Group II (n=06) 0.41Aa±0.02 0.46Bab±0.01 0.49 BCa±0.03 

Group III (n=06) 0.45Aab±0.01 0.50Bab±0.02 1.60BCa±0.715 

Group IV (n=6) 0.73Aab±0.014 0.43Bb±0.01 1.11BCab±0.65 

Group V (n=6) 0.38Ab±0.019 0.49 Bb±0.02 3.13 Cb±0.860 

Means bearing different superscripts differ significantly (P<0.05) within rows (A, B) 

and coloumns (a,b) 

Table 12: Analysis of variance of serum progesterone concentration on day of 

treatment, day of estrus and 23 day post AI 

Protocol 

 

Source of variation 

Day of treatment Day of estrus 23 days post AI 

ss df MS F ss df MS F ss df MS F 

Between groups 0.02 4 0.01 

3.72* 

0.01 4 0.01 

2.07NS 

28.7

3 

4 7.18 

3.55* 

Within groups 0.04 25 0.01 0.05 25 0.01 

50.5

1 

25 2.02 

NS-= Not Significant   *p<0.05  

4.2 Estrus response and conception rate 

The response to induction protocols in different groups and their subsequent 

conception rate is presented in table 13. The control group did not show any induced 

estrus, where as Gr. V showed 100 percent result in in estrus response. Gr. II and Gr. 

III and Gr. IV showed 16.6%, 50% and 33.3% induced estrus respectively. 

The heifers of the first two groups i.e. Gr. I and Gr. II did not lead to 

conception while the heifers in the Gr. III, Gr. IV, GR. V have conception percentage 

of 33.3, 16.6 and 66.6 respectively. 



 
 

 

Table 13: Induced estrus response and conception in the experimental groups 

Expt. groups Induced estrus response Conception 

Group I (n=6) 0 (00.00) 0 (00.00) 

Group II (n=6) 1 (16.60) 0 (00.00) 

Group III (n=6) 3 (50.00) 2 (33.30) 

Group IV (n=6) 2 (33.30) 1 (16.60) 

Group V (n=6) 6 (100.00) 4 (66.6) 

Figures in the parenthesis indicate the percentage. 

4.3 Estrus induction interval 

The estrus induction interval (days) recorded during the study has is presented 

in table 14. The control animals did not record estrus during 60 days of observation. 

The average estrus induction interval (days) for Gr. II, II, IV and V animals are 

recorded to be 56.00, 49.00, 51.00 and 48.33 days respectively. 

Table 14: Mean Estrus induction interval (days) in different experimental 

groups 

Expt. groups Induction interval (in days) 

Group I (n=0) - 

Group II (n=1) 56.00 

Group III ( n=3) 49.00 

Group IV (n=2) 51.00 

Group V (n=6) 48.33 

4.4 Cost analysis of treatment 

To evaluate the economics of treatment a calculation has been made (table 15) 

to evaluate the cost per conception (Rs.). Since the animals in Gr. I and II did nor 



 
 

register any pregnancy, cost of pregnancy could not be calculated. The cost per 

conception for the animals in Gr. II, IV and V came to Rs. 1890/-, 3000/- and 1425/- 

respectively.  

Table 15:  Cost analysis of treatment adopted 

Expt. 

groups 

Cost of medicine in Rs. 

No. of 

Conceptions 

Total 

cost in 

(Rs.) 

Cost per 

conception 

(Rs.) 

 

MM GnRH P4 PG Total 

Group I 

(n=0) 
- - - - - 0/6 0 - 

Group II 

(n=1) 
300 - - - 300 0/6 1800 - 

Group III 

( n=3) 
300 - 330 - 630 2/6 3780 1890 

Group IV 

(n=2) 
300 200 - - 500 1/6 3000 3000 

Group V 

(n=6) 
300 200 330 150 950 4/6 5700 1425 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

Fig. 1: Box and whisker plot of pre-treatment serum calcium concentration in 

experimental groups 

 

 

 

 

 

 

 

 

 

Fig. 2: Box and whisker plot of post-treatment serum calcium concentration in 

experimental groups 



 
 

 

 

 

 

 

 

 

 

Fig. 3: Box and whisker plot of pre-treatment serum phosphorus concentration 

in experimental groups 

 

 

 

 

 

 

 

 

 

Fig. 4: Box and whisker plot of post-treatment serum phosphorus concentration 

in experimental groups 



 
 

 

 

 

 

 

 

 

 

Fig. 5: Box and whisker plot of pre-treatment serum glucose concentration in 

experimental groups 

 

 

 

 

 

 

 

 

 

Fig. 6: Box and whisker plot of post-treatment serum glucose concentration in 

experimental groups 



 
 

 

 

 

 

 

 

 

 

 

Fig. 7: Box and whisker plot of pre-treatment serum cholesterol concentration in 

experimental groups 

 

 

 

 

 

 

 

 

 

Fig. 8: Box and whisker plot of post-treatment serum cholesterol concentration 

in experimental groups 



 
 

 

 

 

 

 

 

 

 

 

Fig. 9: Box and whisker plot of pre-treatment serum total protein concentration 

in experimental groups 

 

 

 

 

 

 

 

 

 

Fig. 10: Box and whisker plot of post-treatment serum total protein concentration 

in experimental groups 



 
 

 

 

 

 

 

 

 

 

 

Fig. 11: Graphical representation of induced estrus response and conception in 

experimental animals 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 12: Graphical representation of cost per conception (Rs.) under different 

protocols in experimental animals  
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DISCUSSION 

The EarlyiAttainmentiof sexual maturityiand observationiof fertileiestrus are 

imperativeifor highireproductive efficiencyiinigrowingiheifers. Anoestrumiis aibroad 

termithat indicatesilack ofiexpression ofiestrus or absenceiof estrusisignsidespite 

efficientidetection (Lucy et al., i2007). 

Preipubertaliis a termidenoted inithe presentistudy toithose heifersiwhoihad 

noticome toiestrus atiaround 12 monthsiof age. Sinceimost ofithe etiologicalifactors 

responsibleifor thisicondition areidirected towardsinutrition andimanagement after 

rulingioutithe geneticifactor. Insufficiencyiof endocrineisecretion whichiis governed 

byiHPG - axis isi frequently disturbed due toimanagementali andi nutritional 

deficiencies. Thisiiultimatelyiaffects theinormal reproductiveiphysiology for 

attainmentiofipuberty andisexually Maturity. 

Henceimodulationiof theinutrition throughisupplementation ofiminerals as 

wellias improvementiin feedingiand managementiialong iexogenousiihormones 

supplementationihas beenitried all overithe globeito minimizeithe time requiredifor 

attainmentiof puberty. Inithe presentistudy fourisuch protocolsiare utilizedias 

inductioniprotocols inipre-pubertaliheifers. In this lightiovulatoryiestrus areibeing 

successfully inducediin anoestrumicows (whyinot inipre-pubertal heiferi) byiusing 

GnRH, iprostaglandin andiother combinationsiin presenceiof a dominantifollicle, iin 

absenceiof whichithe treatmentiis not effectivei (Rhodes etial., 2003). iStilliunder 

optimum growthiand age farmeriis alwaysiinterestedito breedithe heiferiat aniearly 

age. Henceiaitrial hasibeen toiexperimentidifferentitreatment protocols. 

5.1 Serumibiochemicaliand hormonaliprofile 

It is aniestablishedifact thatibioavailability ofidifferent, biochemical, iminerals 

and hormonesiin serumiare importantiindicates foriassessment ofiproperireproductive 

health ofithe animal. Thisialso isivariable andican beiaffected byithe nutritionalistatus 

of animalito ailarge extent. 

5.1.1 Calciumi 

Theipre-treatment valuesiof serumicalcium (mg/dl) iin Preipubertal heifers 

alongiwith itsipost treatmentivaluesiare depicted iniTable 1. The serumicalcium level 



 
 

ofithe experimentalianimals rangeibetween 7.23i±i0.05 to 7.49i±i0.10, which is well 

withinithe normalirangei (Kaneko andiCornelius, 1989). Higherilevel oficalcium 

(10.58±0.14) ihas beenireported byi (Mishra, 2011), whileimarginally lowerilevel 

6.88±0.17ihas alsoibeen reported inianestrus buffaloesi (Parida, 2015). 

5.1.2 Phosphorus 

The presentifinding ofiserum phosphorusi (Table 3) corroboratesithe finding 

ofiKrupakaran (2013) ibut higherivalues 6.47i±i0.11 haveialso beenireportedi (Mishra 

2011). Similarilower valuesi4.14i±i0.26ihas alsoibeen reportediin anoestrusibuffaloes 

(Parida, i2015). 

Theilower leveliofiphosphorus mightiibe dueiito metaboliciistress and 

discrepancy iniidifferent feedingiiand managementaliiconditionsi i (Roberts, ii1971). 

A significantiincrease thei of phosphorusion day of estrusiencountered mightibe due 

to theiresultant releaseiof metabolicistress andianaboliciiactioniof hormone.  

5.1.3 Glucose 

Theiserum Glucoseiencounterdin theiPre pubertaliheifer (Tablei5) is 

comparableiito theireports ofiiMishra (2011) iand (Parida, i2015). Thereiiare also 

reportsiof loweriglucose leveliKrupakarani (2013). Similarlyireported of higherilevel 

of serumiglucose areinot uncommoni (Kaneko andiCornelius 1970). iThe mean 

plasmaiglucose concentrationihas beenireported to beihigher iniestrus animalsi (Singh 

andiSinghi2006) iandiKrupakaran (2016). Theiincreasedithe concentrationiplasma 

glucose leveliis responsibleifor elevatingiprogesteroneiproductionithroughiiLH 

increase (Kaneko, i1989). iSignificantly higherilevel of glucoseion day ofiestrus in 

hormoneitreated groupimight beidue toipositive energyibalance createdidueito 

intentionaliincrementalifeeding byithe farmer. 

5.1.4 Cholesterol 

TheiCholesterol valuesiiiobserved iniithe present studyi (Tablei7) iare 

corroboratingiwith theiobservations ofiiMishra (i2011i), Krupakarani (2013) and 

(Parida, i2015) inibuffaloes. However, ihigher (240i±i265) and loweri (70i±i118) 

values haveialso beenireported byiPaul et al. i i (1991), ii the 

loweriCholesterolivalues of theiserum cholesteroliin hormoneitreated groupsifinds the 



 
 

supportiof Krupakarani (2013) howeverithe controlianimals showingia stillihigher 

valuesi (100.55i±i4.21) could notibeijustified andimight beidue toipower to 

expression ofiestrus. 

5.1.5 Total protein 

The pre-pubertal heifers are in their active phase of growth and usually are 

protein deficient under field conditions. However since the selected heifers are in their 

best health and physical condition, the protein level is well within the physiological 

limit (Kaneko and Cornelius 1970). There has been a nonsignificant increase in the 

post treatment sampling during the study, which seems obvious after nutritional and 

hormonal supplement (McDonald, 1989). 

5.1.6 Progesterone 

The present findingiof serumiprogesterone atithe pre treatmentistage (Table 

11) iis in agreement with other reports (Deka et al., 2015, Mishra, 2013). However 

higher valuesicomparable toithe present findingihave alsoibeen reportedi (Kumar et 

al., 2009, iParidaiet al., 2015). Severalireports telliabout suprabasali (>1ngi/ml) level 

ofiprogesterone toibe theicause ofirepeat breedingi (Bage et al., i2003). However, 

MaciDonald (1989) feltithe variationiiin progesteroneiiconcentration toiibe highly 

dependentiion theiseason.  Theilower leveliof serumiProgesteroneion theiday of 

estrusesifinds theisupports of mostiof the workersi (Naik et al., i2013; Parida etial., 

2015). The sharpiincreaseiin Progesteroneileveli23idays postiAI obliviouslyiindicates 

towardsipregnancy. The groupiwith theihighest conception ratei (group V) 

iobliviously showsithe highestimean of concentrationiof progesteroneiwith theilowest 

shown byicontrol groupianimals.  

5.2 Estrusiresponse 

The estrusiresponse (100%)iafter successfuliiinduction encounterediduring 

studies in theigroup V) isimuch higherithan the earlieriireports (Mishra, i2013 and 

Parida, i2015). Since theseiprotocols areicomparatively recentiand not usediby many 

of theiworkers earlier, toiadd to thisiwere triedipresently initreatment of Preipubertal 

heifersisuch a higherirate of responseicould beiachieved. It pointsitowards effective 

drug deliveryicoordinating endocrineievents (Gordon, i1996). Similarlyia moderate 



 
 

responseihas beenirecorded withiGr. II, IIIiand IV animals, iwhile the control group 

did not respond. Similar trials have been done by Parida, 2017 and Mahanta, 2019 

which corroborate to the present finding. Enumerable workers worldwide have used 

implant form of P4 and has got best result. Morotti et al. (2018) have experimented 

injectible P4 but along with inj. of estradial, which obviously yielded higher response. 

Due to non-availability of estradial preparations it was not experimented during the 

study. 

5.3iConception ratei 

Theiconception rateiachieved inipresent studyiwere found to be 33.33, 16.66 

and 66.66 in Group III, Group IV and group V respectively, which were treatediwith 

hormonaliprotocols. The overalliconception rate wasi23 % which is lower than the 

valuesireported byiMishra, 2011, iVameozami, 1999). Highesticonceptionirates 

(overall) haveialso beenireported (Abdul-Khalekiet al., 2012). Evidenceisupported 

GnRH andiP4icombination showediiefficient ovulationiresponse. However, ithe 

discrepancyiin inducediiovulation andiconception rate mightiibe due toiiindividual 

responseiiandipresenceiof dominantifollicle atitheitimeiovulation. Theichi-isquare 

analysisiemployed have toitest the significanceioficonception rate, didinotiprovide 

solid supportibyiwayiof provingiainon significantivalueiwhichis purelyidue to lesser 

number of experimental animals. Similar trial has been made in delayed mature 

heifers (KPS Dora, 2016) with comparable result. 

Severalistudies haveireported variousistrategies to induceipuberty iniheifers. 

Nutritionalimanagement (Gasser et al., 2006), biostimulation (Quadros et al., 2004) 

and use of exogenous hormones (Claro et al., 2010). Dayiand Andersoni (1996) 

suggestedithatiuse of progestin decreasesithe estrogen receptorsiin hypothalamus 

whichiin turnidecrease theiinegative feedbackiieffect of estradialiion GnRHiirelease. 

This trial is a humble attempt to induce puberty in the country heifers. The higher rate 

of response of estrus and conception in group V animals is suggestive of correct 

triggering of HPG axis in achieving the result. 

5.4 Estrus induction interval 

 During the study all the group of animals except the control showed a 

moderate induction interval with the minimum with Gr. V animals. Due to paucity of 

literature the result achieved could not be compared.  



 
 

5.5 Cost analysis 

To attract farmers, a novel attempt has been made to analyze the cost 

effectiveness of the treatment. Similar attempts usually are less reported, that looks to 

the prosperity of farming community on most occasions. The minimum cost                  

(Rs. 1425) per pregnancy was achieved with Gr. V animals treated, which seems to be 

economical hence can be recommended to field after a large trial.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

SUMMARYiiANDiiCONCLUSION 

The presentistudy dealsiiwith the pre-pubertaliicrossbred heifersiiand its 

ameliorationiiwith interventioniof a groupiof exogenous hormonesiin theiformiof a 

protocol(s) ito addressithe conditioniquickly withihigh successirate ofifertileiestrus 

and succeedingiconception. The experiment wasiconducted in 4ivillages ofiKakatpur 

block duringithe period fromiJanuaryito Marchi2020.  

 Thirty pre-pubertal heifers overithe ageigroup ofi12 monthsiwithi150 kg body 

wt. or more were randomly selected into five groups. The Gr. I animals acted as 

untreated control. Gr. II heifers were treated with mineral supplement alone for 60 

days, while Gr. III animals were treated with inj. progesterone 500 mg I/M thrice at 4 

days interval followed by Inj. of prostaglandin after 4 days along with mineral 

supplement. Another 6 animals (Gr. IV) were treated with 10 mcg of Buserelin 

acetate (GnRH) once along with mineral supplement, while the fifth group was 

treated with all the above treatments. Bloodisamples wereicollected foriestimation of 

calcium, iphosphorous, iglucose, cholesterol, itotal proteiniand progesteroneiat 

pretreatment, iday ofiestrus and 23iday postiAI( for progesterone). Estrus induction 

rate (%) and interval (day) was recorded within 60 days of treatment. The animals 

wereiinseminatediiat observed estrusiand conception rateiwasicalculatediafter 

pregnancyidiagnosis ati45-60 days postiAI. The data wereianalysed statisticallyiby 

SPSS. 

The pretreatmentivalues of serumiCa (mg/dl) during theicurrent studyiranged 

between 7.23i± 0.05 andi7.35±i0.10. iOnipost treatment Gr. I animalsiregistered a 

serum Ca level of 7.49 ±0.10 (mg/dl). Theicorresponding valuesiof Gr. II, Gr. III, Gr. 

IV and Gr. V animals on the day of estrus/60day post treatment were 10.46+0.30,  

10.62±0.26, 11.05±0.09 and 11.07±0.18 respectively.  

            The analysis of variance and testiof significanceiindicated aisignificant 

(P0.05) idifferenceibetween the treated groupsiand the control onipost treatmentiday. 

The Gr. II, Gr. III, Gr. IV and Gr. V did not differ significantly in their serum Ca level 

on post treatment day. The groups did not show any significant difference on the pre 

treatment day. 



 
 

The pre-treatmentivalue of phosphorousi (mg/dl) during theicurrent study 

ranged betweeni4.31±0.04 to 4.39  0.07.  On the dayiof inducediestrus/ day 60, iGr. 

I animals registered a serum phosphorous leveliof 5.413  0.085 (mg/dl). The 

corresponding values of Gr. II, Gr. III, iGr. IV and Gr. Vion the day ofiestrus were 

7.16  0.06 and 7.36  0.06,7.34  0.05 and 7.36  0.03, irespectively.  

A testiof significanceiand varianceiindicated a significanti (P0.05) 

idifference betweenitreatment groupsi (II, III, IV, V) and theicontrol groups on post 

treatment day . The Gr. II, vary significantly with respect to Gr. III, iGr. IV and Gr. iV 

in theiriserum phosphorousilevels on theiday ofiestrus/Day 60 

Test of significance (Tab 4) andianalysis of variancei (Tab 5) indicatedia  no 

significantidifference inithe serumiphosphorous level in Gr. I, Gr. iII, Gr. III, Gr. iIV, 

Gr. Vion pre treatment day . 

The pre treatmentivalue of serumiglucose (mg/dl) during theicurrent study 

rangedibetweeni43.91  0.477and 44.93  0.51. On theiday ofiestrus/ day 60, iGr. I 

animalsiregistered a serumiglucoseilevel of 46.55  0.29. Theicorresponding valueiof 

Gr. II,Gr. III, Gr. IV, Gr. V animals on day of estrus were 56.540.84, 56.551.27, 

54.820.41 and 57.390.73. 

  Gr. II, iGr.III, Gr. iIV and Gr. Viregistered a significantlyihigher valueifrom 

Gr. I controlion post treatment day.  All the treatedigroups hadisignificanti (P0.05) 

variationsiin serum glucoseilevel (mg/dl) within days of collection except Gr. I. In all 

these aboveicases theiserum glucoseilevel referred toibe higher on day ofiestrus 

except Gr. I. 

The pre treatmentiserum cholesteroli (mg/dl) registeredivalues withinithe 

rangeiof 111.81  1.60 and 120.53  2.02. Similarly, theicorresponding valuesion day 

ofiestrus/day 60 were recorded to be 121.465  1.85, 136.99  1.75; 130.03  2.84, 

127.87  2.65 and 137.62 2.74 in Gr. I and Gr. II, Gr. iIII, Gr. IViand Gr. iV 

respectively. 

Therei is a significant difference between Gr. V and other groups on the  pre 

treatment day. The 2nd isampling taken ion day of iestrus registered a isignificantly 



 
 

different value of serumi cholesterol ibetween Gr (I, II) and Gr. V. The Gr. i I, Gr. II, 

Gr. III, iGr. IVi and Gr. iV had significantly higher (Pi<i0.01) value on the 2nd 

sampling than   the 1st sampling. 

The pre treatment value of serum total protein (mg/dl) duringi the current 

studyi ranged betweeni 5.030.09 andi 5.08  0.10. On the iiday of estrusi/ day 60, 

Gr. I animalsi registered a serum proteini leveliof 5.83  0.14. The corresponding 

values of Gr. II, Gr. III, Gr. IV and Gr. V animalsion dayiof estrus were 5.856i0.11, 

5.5660.092, 5.5530.149 and 5.9110.13. 

The groups showed significant variation in serum Total Protein levels within 

the different days of collection.  Groups did not vary in the protein concentration 

between themselves irrespective day of isampling. 

The preitreatment values ofidifferent groupsiregistered aivalue within thei 

rangeiof 0.37 ± 0.14 to 0.45 ± 0.01. The secondisample taken on the  dayi of 

estrus/iday 60 alsoiregistered nearlyiisimilar values iniGr. I (i0.0.49i± 0.01) Gr. II 

(0.46 ± 0.01), Gr. III (0.50± 0.02) Gr. IV (0.43 ± 0.01) and Gr. V (0.49 ± 0.02) . The 

third sampling on 23 rd day post AI have serum conc. Of 0.49 ±0.01, 0.49±0.03, 1.6± 

0.71, 1.11±0.65 and 3.13 ± 0.86 for Gr. I, iGr. II, Gr. IIIi Gr. IV iGr. V, irespectively. 

Therei exists a significant difference in the serum progesterone values on pre 

treatmentiand on the day ofiestrus in all groups. Also a significant difference is found 

between groups on the pre treatment day and on the 23 days post AI . The serum 

progesterone values differ significantly between Gr. V and all other groups on the 3rd 

sampling. 

The control group did not show any induced estrus, where as Gr. V showed 

100 percent result in estrus response. Gr. iII and Gr. iIII and Gr. IV showed 16.6%, 

50% and 33.3% induced estrus respectively. 

The heifers of the first twoigroups i.e. Gr. I and Gr. iII did not lead to 

conception while the heifers in theiGr. III, iGr. iIV, iGr. V have conception 

percentage of 33.3, 16.6 and 66.6 respectively. The control animals did not record 

estrus during 60 days of observation. The average estrus induction interval (days) for 



 
 

Gr. II, II, IV and V animals are recorded to be 56.00, 49.00, 51.00 and 48.33 days 

respectively. 

To evaluate the economics of treatment a calculation has been made to 

calculate the cost per conception (Rs.). Since the animals in Gr. I and II did not 

register any pregnancy, cost of pregnancy could not be calculated. The cost per 

conception for the animals in Gr. II, IV and V came to Rs. 1890/-, 3000/- and 1425/- 

respectively.  

CONCLUSIONi 

Theifollowing conclusionsiwere madeiat the endiof theiexperiment 

1. The animals showed improvement in levels of serum calcium, phosphorus, 

glucose, total protein and cholesterolin post treatment sampling. 

2. Hormonal protocols involving multiple hormone like GnRH, PG and inj. 

progesterone could be used as estrus induction protocols in pre-pubertal 

heifers to bring fertile estrus and successful conception with high success rate. 

3. There was minimization of estrus induction interval and improved induction 

and conception rate after the hormonal intervention, which can increase the 

life time production of calf and milk. 
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