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Dinoprost Versus Cloprostenol: Does Route of Injection
Modulate their Efficacy in Dairy Cattle?

Roger Martineau, DVM, 253 chemin Bulwer, Martinville, Quebec, Canada JOB 2A0

Abstract

This factorial study was conducted to determine
the reproductive perforniance 0f402 dairy cattle treated
with either dinoprost (25 mg) or cloprostenol (500 pg),
Intravenously (IV).or mtramus,cularly (I M?, for Synchro-
nization of eStrus'in a randomized clinical trial. Breed-
Ing, conception and pregnancy rates were analyzed with
multivariate logistic regression. The model included the
treatments (2 Ypes 0 Prostaglandms and 2 roytes of
Injection) as well as eight clinically-relevant covarigoles.
Interactions, between"treatments were pot significant
and_ comparisons were made on the main effect, Com-
parisons between types of prostaglandins (PGF2q)
showed similar bree mg rates (82.6 Vs 83.0%:; P=0.93)
but Tower conception rate g38.6 vs 46,6%; P=0.13) and
pregnancy rate (31.4 vs 39.2%; P=0.14) for dinoprost
versus cloprostenol. When comgarm routes ofinjection,
asimilarbreeding rate (84.1 vs 81.4%; P=0.45), but lower
concegnon rate (38.7 S 46.7%; P=0.13) andpregnancy
rate (32,5 vs 38.1%; P=0.23) were noted for IM versus
\Y |_n%ect|ons. The statistical power ofthe stud¥ was 19%,
which allowed detection (‘P<0.05%0fa 5% difference or
more in pregnancy rate between the main effect oftreat-
ments (2007animals per sample).

Gender of calves was recorded on_ 117 calves and
analyzed with univariate logistic regression. Overall, the
malé calfrate was not different from the expected popu-
lation value (57.3vs 53,0%; P=0.36). There was a greater
proportion of male calves when using dinoprost com-
pared to cloprostenol (72.3 vs 47.1%; <0.012) when us-
Ing IV rather than [M mgec lons 566.1 vs 49.29; P=0.01)
and when inseminating cattle 4 days or later after PGF2
Injection instead of earlier £69.4 Vs 51.9%; P=0.08). It is
cancluded that the type of PGF2aused and the route of
injection might affect conception rate and hence, preg-
nancP/ rate, and that the statistical power of the study
was {00 weak to detect any significant differences, It is
also concluded that the interval (days) from PGF2ain-
jection to b[eedl_n% the type of P
injection might influence the sex ratio of calves.

10

F2aand the route of

Resume

Cette etude a ete meneeznour determiner la_per-
formance en reproduction de 402 vaches laitieres traitges
avec du_dinoprost (25 mg) ou avec du cloprostenol (500

). en |n+ect|on Intraveineuse gl ou Intr mUiCU| Ire
M), pour la synchronisation des oestrus dans le cadre

un essai cliriigue randomise. Les taux de saillie, de
conception et de gestation ont ete ana(ljyses_ avec une
re_?ressmn logistique mylfivariee. Le modele |n?Iua|_t les
differents traitements (deux types de qustag andines
et deux voies d'injection) de meme que huit covariables
chmguement pertingntes. Les int _r?,ctlo_ns entre les
traitements netaient pas S|(T1n| icatives et les
comparaisons gortalen_t done sur Tes effets principaux.
L es Comparaisons au niveau du type de prostaglandine
PGF23) n'ont montre aucune difference entreles taux
de saillie (82.6% versus 83.0%: P =0.93) mais ont revele
des taux de conception (38.6% versus 46,6%; P = 0.13
et de gestatjon (3L.4% versus 39.2%; P =0.14) ply
faiblespour le traitement avec le dinoprost que pour le
trattement avec le cloprostenol. Les Comparaisons au
niveau des voies d’injection n'ont pas monire de
difference entre les taux de saillie (84.1% versus 81.4%;
P =0.45) bien que les taux de concegnon (38.7% versus
46.7%:; P =0.13) et de gestation §32. % versus 38.1%; P
=0.23) etaient plus fatbles pour le traitement IM que
pour I¢ traitement IV. Le pouvair statistique de I’anal%se
etait de 19% ce gm permettait la detection (P < 0.05)
d'une difference de l'ordre de 5% ou plus, dans les taux
de_gestation associes aux differents traitements (200
animaux par groupe).

Le sexe & ete note chez 117 veaux et analyse avec
une regression logistique univariee. Dans l'ensemble,
la Proportmn de veaux males n'etait pas differente de
celle attendue daps la population (57.3% versus 53.0%;

=0.36). Il'y avait une plus grande proportion de males
chez les vaches traitees avec le dinoprost qu'avec le
cloprostenol (72.3% versus 47.1%; P < 0.01), chez les
vaches recevant | |n)ect|0n |V plutot que Zinjection [M
(66.1% versus 49.2%: P = 0.07) de meme que chez les
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vaches inseminees quatre jours ou plus apres l'injection
de prostaglandine plutot quinseminees avant J(69.4%
versus 51.9%; P = 0.08). On conclut que le type de
prostaglandine utilise de meme que la voie d'injection
peuvent influencer le taux de conception, et par
consequent e taux de gestation, mais que le pouvoir
statistique de |’etude etdit trop faible pour detecter des
differences significatives. On conclut aussi que
lintervalle de témps entre I'injection de prostaglandine
et |a saillie de meme que le type de prostaglandine et la
\éme d’injection ont une influgnce sur le rapport des sexes
es VeauXx.

Introduction

In Canada, two types of ?rostaglandlns I-(IPGan)f
are popular: dmogrost, a tromethamine salt %T AM) 0
the natural PGF2(, and cloprostenol, a synthetic ana-
Iolgﬂue. Both products can be injected intramuscularly
(IM) or mtravenously (IV), but the IM route is recom-
mended by manufacturers and is more desirable from a
standpoint of commercial application than the IV injec-
tion.612Cloprostenol has a longer biological half-life and
IS a much more potent Iuteoliltm agent than dinoprost
since it is not degraded by 15-hydroxydehydrogenase
and 13,14-reductdse.1The [V injected PGF2ais metabo-
lized during the first few_passa?es through the Iun?s
resulting in a shorter peripheral exposure than the M
injected PGF2g, which is released more slowly from the
injection site. BVery limited research has been conducted
to'compare the reproductive efficiency obtained with
these two PGF2aprodycts and no clinical trial adressing
the route ofinjection issue was found in the literature’
Arecentreview ofthe literature _er_talr_un? to the
effect oftime of insemination on sex ratio indicafes that
treatments used for synchronization of estrus or ovula-
tion_in cattle may influence the sex ratio.5Yet no infor-
mation was found on the effects of type of PGF2aused
and route of|n£ect|on on the sex ratio of calves.
~Until 1992, veterinarians from the Coaticook Vet-
erinary Clinic (Coaticook. Quebec, Canada) were exclu-
sively Using cloprostenol 1V [n 1992, they switched from
cloprostenal |V to dmogrost IM. Many dairy producers
were unsatisfied with the new PGF2_and the new route
ofinjection. This prompted the initiation ofa field study
to compare the reproductive efficiency ofanimals treated
with each of the two t)épes of PGF2agiven IM.or IV. It
was hypothesized that both treatments would yield simi-
|ar results and have no effect on the sex ratio of calves.

Material and Methods
Design

Lactating dairy cows and heifers past their volun-
tary waiting period and having a corpus luteum (CL),
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as determined by rectal pali)atlon, were assigned ran-
domly to a 2 x"2 factoria desqn that included a
dinoprosta (25 mg.or 5 ml) and a cloprostenol5 (500 pg
or 2'ml) group injected either IMCFquteaI muscle or
croup) or 1V (coccygeal vein). All records were main-
tained in DSA softwarel (Dossier de Sante Animale)
from ASTLQ.6 Sample size was not calculated before
the experiment, but a_goal of 100 animals in each treat-
ment group was considlered realistic.

Animal Selection
The study was conducted from May 1,1993 to June
1, 1994 on dairy cattle from 152 farms parhmpatmg n
a monthly herd health Program._The final data set in-
cluded 402 valid cases after 10 animals were culled sub-
sequent to synchronization of estrus, but prior to
Bregnancy diggnosis. Owner permission was requested
efore including an animal in the study. Most partici-
pants (n=69) had a tie stall operation“and cows were
allowed to graze on pasture in the summer. The aver-
age herd had 54 (ra_nge 26-1232_ Holstein cows with a
305-day mature milk production of approximately
17,600 1 (f8,000 kg). Attificial insemination (Al) was
performed following an observed estrus, although'some
producers occasionally used fixed-time breeding 3 and
4 days post-treatment. Inseminations were done by a
team’ of experienced Al technicians. Pregnanc¥ Was de-
termined via rectal palpation 35 to 60°days Tollowing
Al. Sex of calves was not determined priorto calving.

Procedure _

Atechnical assistant prepared 480 sealed and num-
bered envelopes containing two syringes (2 ml and 5
ml), one filled with one ofthe twd commercial PGF2
products under _stud%d;nopr_ost or cloprostenol) and the
other with sterile physiological saline. Each _enveloBe
contained a note indicating the route of injection to be
used and was randomly allocated to a participating ani-
mal. Both syrln(]}e_s were injected by the_same rodte to
the same ariimal in order to avoid selection bias and to
?hlmgcta)gtzh the producer and the veterinarian injecting

e a

Data Collection and Definitions
_The following information was %athere_d at the farm
and included.in the database: date ofinjection, herd and
animal identification, and the name ofthe veferinarian
injecting the PGF2aproduct. The following information
was also included in'the database: birth date, lactation
number, calving date, treatment, days in milk (DIM),
breeding dates, Cystic ovarian disgase (COD) dI&(iﬂOSIS,
gregnancy examination date and pregnancy outcome,
inCe heat signs were not routlneI% recorded by all pro-
ducers, they were not included in the analgsm. Only the
breedings made within 7 days after the PGF2ainjection



were considered in the study. When multiple insgmina-
tions were performed during the same estrous C)(cle_, onlg
the first breeding was considered in the analysis (1
cases overall, 7 cases in herd 11; Table 3).

Three relevant fertility rates as well as the male
calfrate were considered asdependent variables. Breed-
mg% rate. was_defined as the numper of cattle insemi-
nated within 7 days post-injection divided by the number
ofcattle assigned. Conception and pregnanCy rates were
derived from pregnancy status at first transrectal ex-
amination following thé induced estrus. Pregnancy loss
was not cnsidered. Conception rate was defined s the
numper of pregnant cattle divided brthe number of in-
seminated catfle, and .preagnancy rate was the number
of pregnant caftle divided by the number of cattle as-
signed. The male calfrate was the number of malg calves
divided by the number of calves born with recorded gen-
der. Eachitwin counted as a single calffor the male calf
rate analysis,

Statistical Analysis _ o
Chi-Square tests of independence and logistic re-
gression analysis were conducted with Statistix/ Sig-
nificance was declared at P<0.05. Retrospective
determination of sample size was obtained from
Episcope.g Comparisons on the interval from jnjection
to day ofbreeding were done with the two-sample T Test.
Residual analysis revealed no aberrant data.
. Multivariate logistic reqression was conducted for
fertility rates and included the following independent
covariables: PGF2a ROUTE, LACTA, GROUP, Al, SEA-
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Stage of lactation when PGF2ainjection was administered: 3 categories: < 100,100-199 and >199 days in milk

SON, COD, DAY, VET, and HERD (Table 1). Interac-
tions needed to atain a 0.05 significance level fo be re-
tained in the model. Transformation of odds ratios (OR)
into rates (%) was achieved by the following equations
adapted from Hosmer and Lémeshow:8

PI (%) =100 x ORX PO/ [ (OR x P0) + (100 - P0) ]
Calculated average rate (% =[(PI xnl) +(OxnQ) ]/ (nl +nQ)

where OR is the odds ratio, P represents the rate (%)
and n represents the number of cattle, with “0”and *1”
referring to treatments as coded in Tahle 1 For a (ilven
odds rafio, P1 is derived from PQ until the calculated
average rate equals the observed average rate in the
data Set. Logistic regression was conducted on the male
calf rates and inclyded an univariate model (only one
mdegendent vanableg and a more_complete miodel;
PGF2 , ROUTE, and PGF2 x ROUTE. The male calf
rates were further comgared to an expected population
value 0f53.04% (n=22, 209 calves) with the Chi-Square
test of independence.

Results

.. Descriptive data in Table 2 revealed no significant
differences between the four treatment groups. Fertility
rates associated with nine clinically-relevant covariables
are presented in Table 3. Continudus covariables (lacta-
tion number, groupln([; of injections, number ofAl before
the treatmentduring the same lactation and stage oflac-

Variables and codification used in univariate and multivariate logistic regression analyses.

Hie inseminated within 7 days after PGF2adivided by number of cattle injected with
Hon Fate {number ¢ nct é-ﬁot%)re Lat ;}nduced estrus divided by number of cattle inseminated following
Prrgﬁﬂgnt Orgte(;nupﬁ)ﬁgﬁfcatt e preg an? at induced estrus divided by number of cattle injected with PGF2g; 1=
aecqfrate Fu bgr fr%a,e calves qiv&')dedb numtger of calves with a recorded gender; 1=male, 0 =female)
DE 0 Prosta an ms.flzco ro?teno_, = dinoprost
oute 0 1y | tramuscu

rly)

it(1=>3 0=1:29

= prese

£, 0.= ansent
€s. Mongay, Tuesga)r/], ednesday, Thursday and

Vet N?ielr éo Vet No. 6

1toherd 15 each with 10 treatments or more and
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Table 2.

Descriptive data on the 4 treatment groups.

Dinoprost Cloprostenol
Intramuscular Intravenous Intramuscular Intravenous pa
Heifers, n 17 18 18 17
Cows, 85 81 83 83
Lactation number
-mean (sd) 2.14 (1.88) 2.37 (1.95) 2.36 (2.07) 245 (2.01) 0.70
-range 0-9 0-8 0-8 0-9
Days in milk,bdays
-mean (sd) 142 (72.2) 134 (69. 133 (358.4) 122 (252.1) 0.24
-rantgﬁ _ 59-426 55-4 60-374 52-283
Age ofheifers,hdays
-mean (sd) 591 §114.7) 624 5123 1) 617 6109.4) 608 (80.0) 0.83
-range 423-847 447-928 430-940 459-766
AlCnumber
-mean (d) 0.88(1.14) 0.87 (L. 0.76 (1.06) 0.64 (1.05) 0.42
-range 0-5 0- 0-6 0-6
@-value from One-Way ANOVA
PAt PGF2atreatment

Artificial insemination before PGF2atreatment for cows and heifers

tation when PGF2a was mrected) needed to be catego-
rized because thejr association with gutcomes was not
linear.8 The breeding rate was significantly associated
with the number of Cattle injected uring the same vrsrt
(grouping.ofinjections), lactational incidence of COD, the
veterinarian who |njecied the PGF20and the herd (Table
The conception and the pregnancy rates were sr%nrr
cantly associated with lactatio nu ber, group |anr
Jectrons and stage of lactation, The Pregnancy [ate was
a S0 srnnrfrcantly associated with lactational incidence of
he male Calfrate was not srgnrfrcantl assoclated
wrth any ofthe listed covariales. Mean days from injec-
tion to Al was shorter in heifers compared to lactafin
cows 3.25 days, SE=0.086 vs 3.45 days, SE=0.04T,
S) and n t drfferent between ta/g)es 0fPGF2a (342

3 and be-
tjn%ensrgu(t)essof |njectron %3 43 days SE 0. 062 vs 3.40
ays
The sl nrfrcance I vels for the interaction between
treatments PGF2ax ROUTE) were 0.37, 0.99 and 0.64
for the breeding rate, the conception rate and the preg-
nancy rate,, respectively. No interactions between the
Irste covarjables and between treatments were retained
In the multivariate logistic regressron model. Estimated
odds ratios and 95% confidencg intervals (CI) forthe com-
rlrarrson ofcloprostenol against dinoprost were 1,03 (0.59,
828 1.42(0.88, 230[) and 1.41 (0.90, 2.20), respectively
for breeding, conception and pregnancy rates. For the
comparison of [V against |M miectron they were 0.83
§04 15%139( 32322and 28I(0802052 , [espec-
Ively, for breeding, conception and pregnancy fates.
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Fertility odds ratios were converted to rates, which
are first presented for simple effects of each treatment
rou ( Table 4) and for the main effect oftreatments
Z es of PGF2a and routes ofrngectron) after poo mfg
ETabeS ). Fertility rates wére not statiscall
ferent between treatment groups, between t pes of
PGF2a used and tietween routes of mgectron onceg
tion rafe Wasneary O/ohrg er orea )/peo a
when |njected |V rather than | g
dinoprost IV and +97/oP 0.19 for cloprostenol IV: TabIe
4) hen using pooled data, concef)tron rate was also
O%B(P =0.13) i herforclo rostenol than drnonrostand
Was of -0 ) higher for [V rather than IM injec-

tions (T

he o%rstrc regressron on the male calf rate with
PGF2 , ROUTE, and PGF2 x ROUTE In the model
yielded a non-significant interaction term (P=0.27).
Sults of univaridte logistic reg%ressron anal¥srs ar p
sented |n Tables 6 and 7. As Tor the fertility rates, the
maeca frates are also resented orthe srm le effects
of eac treatment grou 6) and_for th marn ef-
fect oftreatments after ooIrn? ata (Table 7). In each
table, results are further stratified according o t]he In-
terval (days) from PGF2a|nJect|ont0breed|n A |gher
male calfrate was observe Wwhen d |n0 rostwasrn cte
IV rather than IM (+26.4%, P=0.04 on 47 calves;
). The male calf rate when drnoprost Was |njected IV
was also greater than the expected population valye
E334A) <0.01 on 22 calves; Taple 6). Theoverallmale
[frate was not different from the expected gopu lation
value (+4.3%, P=0.36; Table 7). Agreater proportion of

13



Table 3. Distribution, frequency, fertility rates (univariate analysis) and P-value (Chi-Square test of indepen-
dence) ofall covariablés.

Breeding rate Conception rate Pregnancy rate

VARIABLE n (%) % P % P % P
Lagtation number

s b
Gr%_ﬁlgﬂg of injections 13 0e3 o | o
Sl i @3153 001 003 2 ou
Al before injection (n) % 3

5 53@355? 0.75 011 ?Z@ 017
Season af:ngecnon

C. - ke, . .
I i i
%?ﬁ?.o-v o | 052 059 3 04
A‘}Seent il 004 010 B o
Inje %{:\iday

on . .

e .
e L 3%-8
n%iag Y ) 030 027 0 0
Veéerm rlan %g ? % 33 %
n E ét 0.02 0.85 i@ 0.37
S@};B%?gu J%?S'&g 19 ) , <001 037 0.24
Mg }J%& 9%3 82? 054 005 %g 004
eHeifers excluded; DIM = days in milk
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Table 4.  Fertility rates for each treatment group (multivariate logistic regression analysis).

Dinoprost Cloprostenol
IMa Iya P IMa lya P
Cases, n 102 99 101 100
Breeding rate, % 85.9 79.3 0.23 82.8 834 0.90
Conception rate, % 3.1 436 0.21 418 515 0.19
Pregnancy rate, % 29.3 33.6 0.45 349 436 0.50

dM=intramuscular and 1V=intravenous

Table 5. Fertility rates for the main effects oftypes of prostaglandins (PGF2a) and routes of injection (multivari-
ate logistic regression on pooled data).

Type of PGF2a Route of injection
Dinoprost ~ Cloprostenol P IMa iya P Overall
Cases, n 201 20 203 199 402
Breeding rate, % 82.0 83.0 0.93 84.1 814 0.45 82.84
Conception rate, % 38.6 46.6 0.13 38.7 46.7 0.13 42.64
Pregnancy rate, % 314 39.2 0.14 325 38.1 0.23 35.32

dM=intramuscular and IV=intravenous

Table 6. Male calfrates for each treatment group and stratification according to the interval (days) from prostag-
landins (PGF2a) injection to breeding (univariate analysis).

Dinoprost Cloprostenol
IMa IVa P IMa lya P
Abortions, n , 3 2 , .
Cows sold before calving, n 3 4 2 :
Missing genderty n 3 . 4
Set of twins, n . 0 2 0
Calves with recorded gender, n 25 22 36 34
Male calf rate, % 60. 86.4 0.04 417 52.9 0.34
P-valuec 0.49 <0.01 0.17 0.99
PGF2a- Breeding (days)
2-3 days
calves, n 1/ 15 25 24
male calf rate, % 52.9 86.7 0.04 24.0 458 0.11
P-valuec 0.99 <0.01 0.09 0.48
4-5-6 days
calves, n 8 | 11 10
male calf rate, % 75.0 85.7 1.00d 54.5 70,0 0.66d
P-valuec 0.21 0.08 0.92 0.28

dM=intramuscular and [V=intravenous _ o
tFrom 9 herds not routinely reporting the gender of calves to the attending veterinarian
Compared to an overall expected population value of 53.04% (n=22,209; singles + twins)
crisher exact test (two-tailed)
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Table 7. Male calfrates for the main effects oft 8
fication according to interval from PG
Type of PGF2a
Dinoprost ~ Cloprostenol P
Calves, n 47 70
Male calf rate, % 723 471 <0.01
P-valueb <0.01 0.32
PGF2a- Breeding (days)
2-3 days
calves, n 32 49
male calf rate, % 68.3 47 <0.01
P-valueb 0.07 0.01
4-5-6 days
calvés, n 15 21
male calf rate, % 80.0 61.9 0.25
P-valueb 0.04 041

alM=intramuscular and IV=intravenous

es of prostaglandins (PGF2a) and routes ofinjection and strati-
ainjection to breeding (univariate analysis on pooled

data).
Route of injection

IMa [Va P Overall
61 56 117
49.2 66.1 0.07 57.3
0.55 0.05 0.36
42 39 81
35.7 6L5 0.02 519
0.02 0.29 0.83
19 17 36
63.3 76.5 0.39 69.4
0.38 0.05 0.05

bCompared to an overall expected population value of 53.04% (n=22,209; singles + twins)

male calves was recorded using dinoprost rather than
cloprostenol (+25.2%, P<0.01:"Table 7). injecting IV
rather than IM (+16.9%, P=0.07: Table 7) and insemi-
nating cattle 4 days or later after PGF2ainection rather
than earlier (+17.5%, P=0.08; Table 7). The male calf
rate using dinoprost was different from the expected
gopulatlon value (+19.3%, P<0.01 on 47 calves; Table
). The male calf rate also differed from the expected
population value when PGF2awas injected IV (+13.1%
on 56 calves, P=0.05; Table 7).

Discussion

The reproductive efficacy of PGF2awas tested un-
der typical veterinarian/client field settings on dairy
farm$ with heifers and cows ready to breed; some hav-
mP previously been observed in heat. others having had
sifent heat, There was a bias toward lower fertility Tates
resulting from selection of infertile cows for tredtment
when comparing to other studies done on experimental
premises for example. All categories of caftle were ad-
missible in the study, resulting in the selection of 30
animals with 3 previous breedings or more and 46 cows
with 200 days in milk or more (Table 3), _

Inclusron ofa placeho was not retained because it
would have decreaSed voluntary ga_rtlmpatlon to the
study and probably diminjshed breeding rate. Random-
Ization was an important issue since many possible con-
founding factors were not available for statistical
adHu_stment: milk production, body condition loss after
calving, heat stress, dietary protein intake, heat detec-

16

tion quality, sire fertility, Al technician, cow comfort,
genetics, status ofthe reproductive tract ,%eneral health,
postpartum disease, level of inbreeding, lameness,
etc.23571Randomization was likely successfull because
the multivariate logistic re%ressmn, including all listed
covariables excegt stapge of lactation), yieldéd fertility
rates for both types of PGF2awhich were almost identi-
cal to those obtained with the univariate analysis (data
not presented). . ,

. Before 1992, veterinarians from the Coaticook Vet-
erinary Clinic were injecting cloprostenol [V to_Protect
against possible leakage from the IM injection Site, con-
sidering the small dosage 82 ml). Route of injection was
not blinded to the d_a|r¥ producer and could have intro-
duced a favorable bias for the IV route since many dair
producers were complaining about the new IM route of
administratjon. Nonetheless the breeding rate was 2.7%
h|gher for the IM route (Table 5), Many studies report
the estrous response; since this information was not rou-
tinely collected, it was replaced by the breeding rate. It
IS assumed that some b_reedln%s were done without a
positive estrus observation. This may therefore have
Increased the breeding rate ang decréased the concep-
tion rate in comparison to studies where breeding fol-
lowed an estrous response.

Results obtained in Table 5 clearly show that
sample size was not adequate to demonstrate a clini-
cally important difference between tre?tments. Retro-
spectively, the sample size needed could be calculated
from the following criteria: 1r) a = 5%, being the signifi-
cance level (P<0.05) or the probability of making a'type
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| error, 1.e., declaring that a difference exists when, in
fact, there IS no such difference; 2) (3-20% being the
Probabr Ity ofmakm%atggellerror e., dec aring that
here s no difference when a difference indeed exists:
and 3) a minimum predicted difference of 5% In preg-
nancy rate (i.e., 35 vs 30%) between treatments, whic
is considered of clinical and economical importance.
Sample size needed in each rs;roup, usrng thos criteria,
was 1,375 animals (Win EpiScope version
Statistical owerofa estequalsl ﬁand S equrva
lent to 80% in the ideal case with 1,375 animals er
sam le. Statistical power indicates the capacity of
sty hyto detect a gredrcted difference If It reaIIy exrsts
roxrmat 00 animals per sample when the
mam ef ect of treatments was considered, the statistj-
cal powerofthe study was 19% instead of §0%. U g
Inga to 10% IS one way to increase the statistical power,
USing P<0.10 instead” of P<0.05 would have increased
power to 28%. Thus, the statistical power in the present
study Was defrnrtel too weak to detect the Presenoe of
Yreasona le dif erence even at P<0.10, hereb re-
trn mahr h ro a ||t¥ eIIerror In fact, in
or er oreac t acceptanle sta |st|ca Rower of 80%
with P<0.05 and 200 animals/sample, the minimum
predicted difference in pre?nanc rate between treat-
ments needs to be set to at [east 13%. Such a difference
In pregnancy rate between treatments is |mprobab|e In
the population and If differences as smaII as hY% are
Important to consider from an economrca stan o/\r}rnt
then 4 large sample size js required fo etectt em,
sample size |s Ver smaII such as for the male calfrate
analysis STa es fa 1), the probability oftype | and
Il error increases urther andresults should"be inter-
preted with caution.
Multivariate logistic regression is an apIprO riate
way to analyze data When possible confounders may be
présent, particularly in field studies; All available clini-
cally-relevant covarjables were inciuded regardless of
their statrstrcal srgnn‘rcance In order to provide as com-
plete a control ofconfoundin as possrbewrthrnthe data
set Itis ossrbI forrndrvr ua variables notto ex hibit
stron c noun r Gg but when taken coll ectrve§ con-
siderable confoun ngcanbe resentin the data Staq
oflactation was excluded from the model since it would
have restricted the analusrs to lactating dairy cows. Odds
ratios were converted to rates to facilitaté interpreta-
tion. Pregnancy rate was included in fertility rates be-
cause it 1S a good measure of reproductive efficiency in
production niedicine. It is essentially a product of Heat
(Jetection effrcrencx and conceptron rate 41n this study,
the overall pregnancy rate was 35.3 A)(Table 5) Srne
It was bﬁsed on an ‘induced estr%s it'is likely tg
greater than the pregnancy rate obtained |n most air-
les where estrus detection 1s a problem. The differences
In conception and pregnancy rates hetween main effects
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oftreatments (Table 5), though non- srgnrtrcant are rela-
tivel %rm port antc nsidering the weak sfa ?trca Power
and teh ua Iltt y oft tead ustmentto available confound
erswr multjvariate |ogistic regression analysis.
Malg calf rate drdgnot neegd to he adjus/ted with
multivariate logistic regression because It was not as-
socrated with an of the listed covarrables To account
en rmal g reater rncrdence of male calves, an
addrtrona Chi are test of Independence was con-
ducted between male calfrate and ex ected population
value (53.04%) obtained from an earlier study with
22,209 calves born to primiparous and muItrpgrous Hol-
stein-Friesian cows, as done In an earlier stlidy. KM iss-
rng gender ofcalfwas unlikely to have biased the results
SINCE cases were weII distfibuted across treatment
?rouPs Only 11 calves were born with unrecorded SexX
09 armsunwr ||nrg to r_elport an %ender of calf to the
attending veterina ne nu ber of calves in each
treatment group.and in pooled data is small, particu-
Iarl¥ after Stratification accordm to the Interval from
2a|ncjectron to breedrn% Thus, results are not
strongly conclusive even when statistical significance
IS achieved.
Many dairy producers have reported a hrgher in-
cidence of male calves after the use of PGF2 " In our
study, an overall male calfrate %reater but nof statrstr
cally different from the expecte nopulation value, was
obtained (+4.3%, P=0.36; Tahle 7). However, type of
PGF2a (dinoprost), route of injection (V) and inCreas-
Ing the mterval from PGF2ainjéction to bréeding seemed
to” skew the sex ratlo toward males. Roy and
Twagrramun ubre ortedasrmrlar trend toward male
ca veswhen the interval from PGF2ainjection to Al was
increased. The conductedaretrosPectrve study on sex

ratro ofbeefca Ves (n=526) when luteolysis was induced
wrt cogrosteno ae alf rates were 41.0%, 47.1%
o respectively, when Al was done 24 to 60 h
? 801072  (12187) and 12 to 120 b (n=161)
after cloprostenol mr]]ectron It was concluded that the
male calf rate waﬁ gher when Al was gractrc d be-
tween /2 and 120 h than between 24 and 60 h (P< 0)
after cloprostenol mHectron
It1S believed t

at the trmrnfg of insemination dyr-
ing estrus Influences the sex rafio of offspnngs with
early insemination resuItmg in more females and late
Insemination. in more males. bA better s[)(]nchrony De-
tween ovulation and Al would increase the malé calf

rate because the Y-bearing spermatozoa capacrtate be-
fore the X-b earrng spermatozoa (r]\imgt e male sp%r
matozoa a%reat r anility to fe tiliz€ the oocyte y
ovulation ti bias toward males can aIso result

from sex-sp ecr IC death of female embryos after fertili-
zafion, ]5T e embryo (leath rate was riot measured In
this studg but 1 ket}y to be associated with a |ower
conception rate. Coriception rate was 9.9% higner
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iP:O 21, Table 4)|ford|no rost [V com ared todrno rost
M,Tvt 'male calfrate was 26.49 Ohag able
his su %ests that sex-specific death of f emae em-
[yos after rtilization was not a contributing factor to
h e male calfrate obtained with dinoprost |
Odds ratros in Table 8 were derrved from pub-
lished data. Odds ratio Is a measure of assocratron
which apﬁroxrmatesh w much more likel wunlrke

It is for the animal to ebred orpre na t When usr
cloprostenol rather than moprost dds ratio high
than 1.00 indicates better results obtained rth

cloprosteno comgare to rn(%prost ang conversely If
OR'Is smaller than 1.00. Odas ratio allows between
studies comparisons which are indep endent rom the
averflge fertility rate obtained in eac stud Iy For ex
ample, odds rafios tor breeding rate Weresmrl
average breeding rates were qurte If erent erng
53.8% and 85.4% resgectrvelz in_Sudweeks et alDan
for the herd C of Salvérson et l]8 Table 8). Cloprostenol
was about 2.4 times more i eyto inquce an estrus
when compared to dinoprost in both studies, yet breed-
ng rates orcogrostenol Vs drno rost were 65.7% s
7% +23.0%) and 90.2% vs 80.0% (+10.2%), respec-
tively, rn Sudweeks et ald and for the herd C of
Salverson etal, ]8C0mpar|son ofresults between stug-
leS 1S easier using an odds ratig _basis gable 8') but IS
nonetheless difficult due to differences in protocol,

treatment regimen, breed, Iactatrng status, parity. of
animals, etc. Great variability exists etwee studies
and 1s |kely to result from msuffrcrent sample size and
presence of confounding factors,

Itis ag roBrrate to.compare the efficacy ofthe two
main sources of PGF2a, since they are commanly injected
alone when a functional corpus luteum 1s detected, es-
Pecrally in smaII farms where adequate heat detec-
on 1 easr le, ractrcrng veterrnarran rs often
c aIenge bgdarrpl (ﬁ) oducers ahout th ee%\ra eff rcacrf
of those PGF2a products. Dinoprost and cloprostend
have also been used withoyt drstrnctron In the new pro-
tocols for timing of insemination and their equal effr
cacK remaing to be addressed, A IarrTrer scale study on

ro ucrng darr¥ cattle is definitely needed to clarify
th ee ectso rﬁn F2a, route of mjection and time
Interval from PGF2a |njectron to breeding on fertility
and sex ratio of calves.

Conclusion

In conclysion, type of PGF2a used ( cloprostenolg
and route ofinjection {IV) might | rmprove canception rat

and, hence, pregnancy rate, yet the stafistical power of
the studY was 190 weak to détect any sranfrcant differ-
ences. It can also be concluded that Ttype of PGF2a
(dinoprost), route of injection (IV) and increasing the

Table 8. Fertility rates for all cattle and estimated odds ratio for the comparison of cloprostenol intramuscular vs
dinoprost intramuscular (univariate analysis).
Totl Fertility rateh % Odds ratio0
Ota
Study Class3 N BR CR PR BR CR PR
Sudweeks et al (1983)d DH 145 53.8 66.7 35.9 2.55%* 1.49 2.41*
Johnson (1984 DC 52 51.9 59.3 30.8 0.46 3 0.32
Sequin et al (1985)
exnerrmental NLDC 124 9.7 - _ 3.82 )

d settrng DC 245 65.7 50.9 335 0.96 0.98 0.96
Turner et al (1987) BCH 63 71.3 472 33.6 1.50 0.83 1.10
Wenkoff (919 ) NLBC 139 71.2 _ _ 1.33 _

Kelton (1989) DC 129 488 46.0 225 0.63 0.79 0.63
Salverson et al (2002)
herd A H 292 80.5 69.4 55.8 1.06 0.82 0.89
herd B BH 181 95.6 50.9 48.6 1.69 142 1.46
herd C BH 96 85.4 46.3 39.6 2.30 0.71 0.97
herd D BH 209 885 80.5 713 0.97 1.68 1.40
herd E BH 216 88.9 745 66.2 181 0.95 1.16

aD=dairy; B=heef: H=heifer; C=cow; NL=non lactating
tBR=hreeding rafe, CR=conception rate, PR=pregnancy rate

‘OR hrgher than 1,00 indicates better results obtained with cloprostenol compared to dinoprost and conversely if OR is smaller

than

Mnly lstbreedrn%consrdered conception rate for 1sbreeding assumed similar to conception rate for 1¢and 2rdbreeding; sample

size"assumed to
*P<0.05
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interval from PGF2ainjection to breeding might skew
the sex ratio toward males.
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Footnotes

aLutalyse® - Pharmacia et Upjohn Company,
Orangeville, Ontario _ ,
bEstrumate® - Coopers Agropharm, A[[ax, Ontario
cBeef guality assurance QA& quidelines now recom-
mend that all |_n{ect|ons be administered only in
front of the point ofthe shoulder. _
dDSA, version 4.2, AS_TL% inc., Faculte de Medecine
Veterinaire, Universite de Montreal, Quebec, J25

o .
eAmelioration de la Sante des Troupeaux Laitiers du

UEDEC : :
f Statistix, version 7.0, Analytical Software, Tallahas-
see, FL 32317
8Win E8|sco e, version 2.0, developed bx K. Frankena
and J.0. Goelema, from the DePartme t ofAnimal

Sciences of Wageningen Agricultural University (The
Netherlands)
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