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ABSTRACT

In a study to validate the use of trans-rectal palpation for pregnancy diagnosis in Muturu
cows with serum progesterone assay, 9pregnant cows out of a cattle herd of 21 animals (19
females and 2 males) were selected for the study.The pregnancy status of each animal was
determined using transrectal palpation while serum progesterone concentration was
determined using the enzyme linked immunosorbent assay method. Eleven days after, the
same procedures were repeated. Pregnancy was confirmed with trans-rectal palpation using
either palpation of amniotic vesicle, membrane dlip, cotyledon or foetal parts, whereas a
sustained high level of serum progesterone over 11 days interval confirmed presence by
progesterone assay. The accuracy of the two methods was evaluated based on the calving
record of the animals after 9 months. For trans-rectal palpation, there were 7 pregnant cows
during the first palpation but 6 during the second palpation, whereas progesterone assay
confirmed 7 cows to be pregnantwith plasma progesterone ranging between 5.48 and33.55
ng/ml and 10.51 and 28.75 ng/ml during the first and second assays respectively. About 8
months after, only 6 cows had calved. A cow confirmed to be pregnant by both techniques had
embryo loss since it did not calve nine months after. The overall calving rate in the selected 9
animals for this study was 66.7% whereas it was 36.8% for the whole herd within the period of
study. The percentage efficiency of using trans-rectal palpation for pregnancy diagnosis was
60.0% during the first palpation and 100% during the second palpation giving an average of
80.0%. On the other hand, percentage efficiency using the serum progesterone assay was
88.9% based on sustained high level of serum progesterone over an 11 days period. The results
of the present study further validate the efficacy of trans-rectal palpation in diagnosing
pregnancy in Muturu cow especially when it is repeated after an interval.
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INTRODUCTION

The Muturu is an indigenous breed of cattle in Nayéhat thrives well especially in the Southermt jod

the country [1]. The breed has the advantage afgbaigged and hardy, and highly adaptable to the
environment. It is also resistant to some diseasspecially trypanosomosis, which has been
acknowledged as one of the major constraints ttegatoductivity and militating against adequatpy

of animal protein in Nigeria [2]. Going by the ratéreduction in their numbers, the extinction bét
Muturu breed of cattle from Nigeria is very immimnewithout proper reproductive strategy to increidse
population [3].

Pregnancy diagnosis is an important aspect oftlyeltsproduction. It guarantees animal multiplicatio
Early pregnancy diagnosis is important for evahmatiof the success of a recent insemination,
determination of foetal numbers for institution @quired adequate nutrition, estimation of day of
gestation so that preparation is made for calvimgjits associated eventualities such as dystoaethtte
recognition of abnormalities of pregnancy for agpiate management, all of which are central to
enhanced reproductive efficiency of the herd [4].

Conventional methods employed for diagnosis of paegy in cattle include non-return to oestrus,
abdominal ballottement, development of mammary djland trans-rectal palpation (TRP). Others are
hormonal assay for progesterone)(Rltrasonography and X-ray imaging [5,6]. Thet ldsee methods
are more specific and confirmatory of pregnancyttiee earlier methods. However, the sophistication
the equipment as well as their size may constiiotgations to their application and use in theldie
Among the earlier methods mentioned, TRP is consttléo be more reliable than the rest. Trans-rectal
palpation has been an age-long method of pregndiagyosis that was first described by Zemjanis [7].
Inspite of many methods of pregnancy diagnosisyoddP is still very relevant and useful in the
diagnosis of pregnancy in large animals becausesimple, requires less facilities and readily leyale

in the field [8]. Trans-rectal palpation is onetbé most frequently used techniques by the pracfici
veterinarians across the globe. The simplicity le# technique in terms of facilities required, atsl i
higher degree of accuracy has made it a methotafe to practicing veterinarians in the field.

Progesterone (s otherwise known as the hormone of pregnanogaliee of the crucial roles it plays in
the sustenance and maintenance of pregnancy. indoogstic mammals, concentrations below a certain
threshold may be detrimental to embryo survival Bjpgesterone is produced by the corpus luteum and
placenta[10] and characteristically causes downitegigpn of oxytocin receptors that induce the re¢eaf
prostaglandin falpha for luteolysis [11]. Therefore, increasinguse progesterone levels over an 11-day
period have been used as confirmatory of pregnaneyost farm animals [12].

Early pregnancy diagnosis is vital for efficienttt=reproductive management so that open cows afte
insemination may be served at the next oestrudevpnegnant cows are carefully monitored and cdtere
for to enhance the sustenance of pregnancy. Pieveports have shownlBvels at different stages of
pregnancy in the cow[13,14]. Several studies hdse @etected pregnancy with the aid of TRP[15,16].
However, very few studies have evaluated pregnasing TRP and validating the result with a defirti
diagnostic technique such as progesterone contientrén the serum. There is also inadequate
information on serumPconcentrations in the Muturu cow either duringta®ss cycle or pregnancy,
despite being one of the most popular breeds dedatNigeria. Therefore, this study aims to vate the
use of TRP as a diagnostic tool for pregnancy diagnin Muturu cows with serum levels of
progesterone.

MATERIALS AND METHODS

Experimental animal and management

Ethical approval for the study was granted by thesdrch Ethical Committee of the College of
Veterinary Medicine, Michael Okpara University ofyculture, Umudike, Abia State, Nigeria. Nine
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adult Muturu cows between the ages of 3 to 5 ye@re purposively selected out of a herd of 19 cows
and 2 bulls and used for the study. The entire sl kept under semi-intensive system of management
and were properly ear-tagged for easy identificatithe selection of cows into the study was based o
pregnancy (those animals who were neither in lutealfollicular phase of the oestrous cycle) actayd

to TRP findings. The cows had been bred at diffepeniods of time by natural mating with eithertiogé

two bulls in the herd. They were then subjectegregnancy diagnosis using both the TRP and serum
P,assay. Thereafter, the animals were monitored fonodiths. Calving record was kept and used to
estimate the trimester stage of pregnancy for eatte 9 cows in the study group.

Trans-rectal palpation

Trans-rectal palpation of the reproductive tracswarried out as earlier described by Leigh [1Tiefy,

the animal was properly restrained inside an imigexywooden crutch with the horns tied to the jamie

a figure-eight rope restraint applied to the himabls. An obstetrical glove was worn on the handédo
used for palpation, followed by lubrication of thve with gel. The fingers were made into a cadnica
shape and the arm gently inserted into the anes a$ing the other un-gloved hand to raise the Taie
cervix was first located before proceeding to therus and uterine horn, and thereafter the ovang. T
ovary was held between the middle and ring fingelnle the thumb was used to feel its surface to
determine presence of follicle(s), corpus haemgidwem or corpus luteum. The uterus was also
evaluated for tone and picked to check for the gores of foetal membrane or amniotic vesicle. The
correlation of the findings on the uterus and ovasywell as surrounding structures such as cotgledo
and foetal structures, were used to arrive at mitigé diagnosis of the pregnancy status of the[d5s].
Sometimes, when the results on different segmdnttseoreproductive tract did not correspond witle on
another, the cow was regarded as uncertain eslyeaiaén one of the four major confirmatory signs
mentioned earlier could not be felt. All pregnantlaincertain cows as certified by the TRP findingse
included in the study. The exercise was repeatéutive selected nine cows eleven days later.

Hormonal assay for progesterone

Blood samples were collected through the jugulan wé each selected cow into a plain sample tube,
allowed to clot for one hour and then before céuged at 1100 g for 10 minutes. Serum samples were
retrieved, labeled and stored afG4before assay. Enzyme linked immune-sorbent a@sk\SA) was
used as previously described [18] with g&dPmercial kit (Progesterone AccuBind ELISA Test@i
Monobind; Lake Forest, CA, USA). The limit of detiea of the assay was between 0.3 ng/ml and 60
ng/ml. The serum Passay was repeated for each cow afterll daywvahtétregnancy diagnosis using
this method was based on the sustenance ofd? an eleven-day period in a cow.

Calving rate

At the end of the study, nine months from the timhdirst palpation, the number of calving withimet
herd was recorded. The overall calving rate ofvthele herd was based on the percentage of cows that
calved (7) to the total number of cows (19), witile calving rate in experimental animals for thedgt

was calculated as the number of cows that calvélteistudy (6) over the total number (9) in thelgtu

Statistical analysis

Descriptive statistics (percentage) was used terohme the efficiency of each technique. Based on
calving record at nine months after the commencemwitine study, the overall accuracy of the TRP and
progesterone assay was calculated using the cateiogyd of the selected animal for the study. The
average percentage efficiency of TRP for pregnaliagnosis was calculated by dividing the sum of the
percentage efficiency during the first and the sdcpalpations by two. One cow that was missed out
completely from the study counted as part of eofoFRP at first palpation, and its progesterondilgro
was not available. The percentage efficiency ofjpsberone assay was based on the number of cgrrectl
diagnosed cows over the total number of experinhamianals in the study.
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RESULTS

Trans-Rectal Palpation

The results of the TRP indicated that 7animals waegnant during the first palpation, while the
pregnancy statuses of two cows were not certaith,raquired a second assessment. During the second
palpation, six cows were also indicated pregnaritevthree were not. Out of the non-pregnant cows, t
were in the luteal phase while one was in thedoléir phase. One cow was completely missed oubhgluri
the first palpation used for inclusion of only pnegt cows in the study. This cow calved 7 monttesrla

It is important to note that the 6 individual codstected to be pregnant during the first and second
palpation were not the same. Out of the two cowgdd uncertain during the first palpation, one was
certified to be pregnant at second palpation wihke other one was in the luteal phase. Unfortupatel
one of the pregnant cows as per the first palpatias discovered to be open during the second patpat
and in the luteal phase, since the initial confionasigns of pregnancy such as palpation of mengra
slip were no longer present in this animal.

Progesterone Assay

The results of serumyRassay for the nine cows are shown in Table 1. é2tegone levels in all the
animals ranged from0.86 to 36.83 ng/mL during st Bssay, while a range of 0.98 to 28.75 ng/nd wa
observed during the second assay. The resultseofvib assays showed seven cows to be pregnant
because of sustained high levels of progesteronaglthe first and the second assays. Out of tle tw
non-pregnant cows, one cow had,aéncentration of 1.58ng/ml (luteal phase) whilke toncentration in

the latter was 0.86 ng/ml (follicular phase) durthg first assay. The former was in the follicutdvase

with 0.98 ng/ml as Pconcentration while the other was in the luteadgghand had,Roncentration of
1.51ng/ml during the second &ssay.

Calving rate and Accuracy of TRP and Progesteronessay for pregnancy diagnosis

One cow that was not included because it was degghavrongly during the first palpation calved 7
months after. The overall calving rate in the sel@mine animals for this study was 66.7% whereas i
was 52.6% for the whole herd within the period tfdy. The percentage efficiency of using TRP for
pregnancy diagnosis was 60% during the first paipaand 100% during the second palpation giving an
average of 80.0%, while that of serum progesteessay was 88.9%.

Table 1.Pregnancy detection in Muturu cow by the Tans-rectal palpation and serum Progesterone
concentration assay.

S/N Tag  Trans-rectal palpation Serum progesterone Stage géstation
concentration (ng/ml) (Trimester)
No. First second First Second

1 262  Positive Positive 17.6 12.08* "I Trimester

2 265 Uncertain Negative 0.86 1.51 Non pregnant
3 274 Positive Positive 8.16 13.63* "! Brimester

4 275 Positive Negative 4.42 1.98* Embryo loss
5 277  Positive Positive 15.59 11.23* "! Brimester

6 283 Positive Positive 36.83 25.99* "! Brimester

7 291 Positive Negative 1.58 0.98 Non pregnant
8 294 Uncertain Positive 5.48 10.51* "d Frimester

9 300 Positive Positive 33.55 28.75* "! Brimester

10 299** Missed ND ND ND 1 Trimester

*Certified pregnant by the hormonal assay restifRregnant cow that was erroneously missed out from
the study during the first palpation; Gestation ags based on parturition date of each cow and Nid=N
determined.
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Reconciling the TRP finding and the serum Pconcentration

One cow that was certified as pregnant hyaBsay and declared non-pregnant during the second
palpation was not pregnant according to the calveaprd after 9 months. This cow (cow 275) had
plasma Rconcentrations of 4.42ng/ml and 1.98 ng/ml durimgfirst and second assays respectively. The
two cows that were tagged to be of uncertain stdtmisg the first palpation actually had 0.86 (fmilar
phase) and 5.48 (luteal phase) ng/mténcentrations, although during the second papathe former

had transcended into luteal phase witlcéhcentration of 1.51 ng/ml. On the contrary,¢beond animal
with 5.48 ng/ml that could not be detected as paegrduring the first palpation was detectable as
pregnant at second palpation with plasmadhcentration now at 10.51 ng/ml.

DISCUSSION

Prompt and accurate pregnancy diagnosis is esktmteaproductive livestock breeding. Such willoav
management of pregnant animals or prompt breedingoo-pregnant animals at the next period of
oestrus. From available literature, this is thetfistudy reporting the validation of TRP for pregoa
diagnosis with the aid of-Passay in Muturu cows.

The use of progesterone assay for pregnancy dimgiobased on the survival of the corpus luteum
producing progesterone for more than 11 days ignaet cows but not in cycling cows. Therefore, the
two dates (11 days interval) of blood collectiom R assay done in this study agree with this concept
such that one of the periods would have fallen iwitthe time of follicular phase when plasma
progesterone level would be low or at basal le¥8].[The plasma concentration in non-pregnant cafws
this study ranged between 0.85 ng/ml and 1.58 ngfrdlsimilar to the reports in previous studieq.[10
However, Arimbawaet al. [20] reported a lower Pconcentration of 0.52 ng/ml in non-pregnant Bali
cows. The disparity may be attributed to differenitebreed. Plasma, Revels in cow serum of less than
1 ng/ml indicates that the animal is in the follaruphase of the oestrus cycle while a value higian 1
ng/ml indicates that the animal is in the luteahgdn [21]. The Pin luteal phase is reduced on transition
of the cycle from dioestrus to oestrus due to liytemaction of prostaglandin . (PGF.) produced by
the endometrium [22]. During pregnancy, interfetan, the agent of maternal recognition of preghancy
in ruminant is generated by the blastocyst to calrsegation of the luteolytic effect of the PHR23] to
elongate the lifespan of corpus luteum for contthpeogesterone synthesis. Sequel to this is sestain
level for R, beyond eleven days interval.

The uncertain cow (cow 291) during the first palpatwas in the luteal phase based on the serum P
concentration of 1.58 ng/ml. The uncertainty watuaty due to straining of these animals which
impaired further manipulation, thus making conalasiliagnosis on their status impossible. At th@sdc
palpation, the cow was in the follicular phase vatserum Pconcentration of 0.98 ng/ml which agrees
with earlier reports of low and high, Revels during the follicular and luteal phasesois respectively
[24].

The serum Pconcentration of pregnant cows as revealed by fliiRihgs in the present study are at par
with previous reports of Astiti and Panjaitan [248] Bali cows where serum concentrations ranged
between7.43 + 5.27ng/ml and 16.7 + 2.29 ng/ml frtma first to seventh months of pregnancy,
respectively. The results of TRP indicated thatw&aere pregnant during the first palpation whitdyo
six cows were detected pregnantll days later, gluhie second palpation. The pregnant cows were
confirmed by the sustained high levels of serymmerpretation of the TRP findings and the subsad
clinical diagnosis thereof, requires a synergy leetvthe anatomical structures felt and the phygyotd
those organs. The structures found on the ovatydedollicles (at different stages of developmiotn
primordial to antral), corpus haemorrhagicum, cerpmteum and corpus albican [26]. Follicle is fille
with follicular fluid [27] and so felt softer, whdlthe corpus luteum is felt harder to touch. Néadie
cervix, flaccid uterine body, asymmetry of the lafid right horns as well as the presence of fremitu
were all suggestive of pregnancy. Note that thesdddoe observed during pathological conditionghef
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uterus that may include hydrometra or mucometra. iesence of corpus luteum on the ovary ipsilatera
to the bigger horn may only suggest a strong inidinaof pregnancy but not confirmatory Four major
findings of the TRP confirmatory of pregnancy ird#upresence of amniotic vesicle, membrane slip,
cotyledon, and foetal part[15]. The allanto-chormnstitutes the membrane slip and amniotic sac can
both be picked during TRP and are responsiblehimniembrane slip earlier mentioned.

Membrane slip is felt by compressing the pregnaetrine horn and allowing the chorio-allantoic
membrane to slip between the fingers in palpatasiscd7]. The placenta in ruminant is said to be
synepitheliochorial and cotyledonary [28]. The &eatotyledon fuses with the maternal caruncle tenfo

a placentome, a basic functional unit of the pléeefihe caruncles are region of placentation. These
about 150 caruncles in the two uterine horns anddcoe felt since they are more palpable in pregnan
cows than during oestrous cycle [17]. Foetal padsld be felt once organogenesis has occurred.
Organogenesis marks the transformation of the embrio foetus and that starts about 42 days post
fertilisation in cattle. Therefore, foetal partancae felt in TRP at about 75 days of gestationubho
ballottement of the uterine horn content.

The uncertainty of the pregnancy status of two cawfrst palpation was due to straining by the sow
and attempt to calm the cow by knocking on the adalbones proved abortive. Henceforth, further
manipulation within the tract was paused in oraeforestall injury to the rectal mucosa and asdedia
hemorrhage as recommended by Ajala and Oladipuglo The diagnosis was inconclusive and hence the
pregnancy status of the cows was marked uncertain.

In a similar study done in Egypt, plasma progesteraas reportedly reduced at th® ehonth of
gestation and remained fairly constant until tflenonth when a linear decrease was observed 3 days
prior to calving [30]. The stability of the plasr®aconcentration could not be ascertained in thegmtes
study since the hormonal assays were done onletadcll days interval and because the cows were
actually at different gestation age having beenechatt different times by the bull via natural seevi
Multiple assays were also constrained by finarigidtation.

Importantly, there is dearth of information on pies progesterone concentration of Muturu breed of
cattle in the literature either during oestrousleyar pregnancy. ThesRoncentration of pregnant cows
obtained in this study is similar to the valuesrirother breeds of cattle such as Bali and Norweggdn
cows [25,31]. Astiti and Panjaitan [25] reportedcBncentrations of 16.7 + 2.29 ng/ml at the 7th thon
of pregnancy. Nevertheless, further studies areired| in Muturu cows to establish the findings adda
and El-Belely [30], where progesterone levels weportedly stable from 4 to 9 months of pregnancy.

The gestation age in the study was done retrosedetirom the days of parturition and was categetiz
based on the three stages of trimester. The peaatid expertise of using TRP for clinical diagnosis
reportedly required higher frequency of palpationas much as 200 cows [32]. The investigator, i& th
study, incidentally has about ten years’ experiemcéhe teaching and practice of using TRP for
pregnancy diagnosis and fertility investigationcimws. However, no attempt was made to use the TRP
findings to estimate the gestation stage and egfdetate of delivery although the TRP had previously
been used to estimate gestational length and prexji@cted calving date. In a previous study invgv
108 dairy farms in Italy, TRP was used to correptigdict expected date of calving within a timenfe

of £10 days [16].

The cow that showed positive pregnancy with TRRAnduthe first palpation was also confirmed to be
pregnant with PPconcentration of 4.42 ng/ml but failed to showgmancy during the second palpation,
and subsequently had reduction in progesteron& ¢igdml) with no parturition 9 months after. Thisic
possibly had an embryonic loss the cause of whactdcnot be immediately ascertained in this study a
definitely not attributable to the TRP. This is smtent with previous report where low progesterone
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level is indicative of embryonic loss [9]. Critiaisof TRP for diagnosis of pregnancy in some quatier
based on the possibility of causing abortion eglgctiuring the early stage of pregnancy, whenutet

of the CL by inexperienced examiner is detrimetdglregnancy. In this case, the loss was not cersid

to be due to the TRP. Previous studies have allthisdear of pregnancy loss attributable to TRRrdu
early pregnancy [15,33,34]. Also, TRP did not cafmsetal abnormalities [35]. In a study with 800
lactating dairy cows, pregnancy diagnosis with egitfoetal membrane slip or amniotic sac palpation
during late embryonic or early fetal period did riotrease pregnancy loss, affect calving rates, or
produce calves with congenital abnormalities [B&]ssible causes of embryo loss in cattle are relate
genetic factors, maternal age/parity, progesteleved, nutrition and energy balance [37].

In conclusion, the results of this study have aoméid the high efficiency of using TRP for diagnasis
pregnancy in cattle relative to progesterone a$8a%o vs. 88.9%). Trans rectal palpation is simple,
requires minimal equipment, and its use is proptsdze taken advantage of by veterinarians, eslpecia
in poor-resource settings like Nigeria, where asdeshighly sophisticated equipment such as patabl
ultrasound machine may not be feasible. Moreowerrésults of this study further strengthen thizadfy

of TRP in diagnosing pregnancy in cattle partidylarhen a second palpation is done to verify treiite

of the first palpation.
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