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In NZ seasonal calving systems with a mating period of 10-14 
weeks, approximately 20% of cows in each herd are anoestrous 
(no visible oestrus, NVO) at the herd’s planned start of mating 
(PSM) (Rhodes et al, 2003). For the best economic return, 
anoestrus treatment is administered so that the set-time 
artificial insemination (STAI) coincides with the PSM (Hanlon, 
2010).

Anoestrus treatment programs most commonly include a 
progesterone insert. It is generally accepted that plasma 
progesterone concentrations >1ng/mL are required to ensure 
cows do not exhibit oestrus and/or ovulate whilst under 
treatment with a progesterone insert (Rathbone, 2001). 

Several commercial inserts are available in NZ, each containing 
a different quantity of progesterone. These have been shown 
in plasma progesterone bioequivalence studies to have similar 
peak concentrations of progesterone and mean progesterone 
concentration from insertion to Day 7 (Rogan et al, 2007). 

Figure 1. Plasma progesterone levels in lactating Holstein cows treated with various 
progesterone inserts over 21 days.

Therefore there was a belief that these progesterone inserts 
would have similar pregnancy outcomes in 7 day programs when 
compared in reproductive efficacy studies. 

A series of studies has been undertaken by AgriHealth to 
compare treatments of NZ anoestrous dairy cows. In the studies, 
anoestrous cows that were more than 25 days calved, were 
presented by farmers for enrolment, following >21 days of heat 
detection. Cows were presented for treatment 9-10 days prior to 
the PSM. 

Cows in all treatment groups were inseminated to STAI 
approximately 16-20 hours after the final GnRH injection. If 
cows were observed in heat after device removal they were 
inseminated to this detected heat. Dated pregnancy testing 
was undertaken in all herds by the overseeing veterinarians to 
determine day of conception. Pregnancy rates at STAI and 28 
days were compared between the treatment groups.

STUDY 1: Objective
To compare the efficacy of intravaginal progesterone inserts 
containing either 1.38g (CIDR), or 1.0g (DIB-V) progesterone for 
the treatment of NVO dairy cows in New Zealand.

Study design
954 non-cycling cows from 12 commercial dairy herds across NZ 
were enrolled in the Study. The Study was conducted in Spring 2010 
and overseen by 8 Veterinarians from 7 rural Veterinary Practices. 
Enrolled cows were assigned to one of two treatment groups:

Results

The results from Study 1 are shown in Table 1. There was no 
difference between DIB-V and CIDR treatment groups for any of 
the outcomes measured (p> 0.05), which included proportion 
conceiving to STAI, proportion conceiving within 28 days from  
PSM, and interval from end of treatment to conception. 
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Treatment  
(progesterone content)

Proportion conceiving (95% CI)

STAI 28 day

DIB-V (1.0 g) 0.38 (0.33 – 0.42) 0.56 (0.52 – 0.60)

CIDR (1.38 g) 0.38 (0.34 – 0.43) 0.57 (0.52 – 0.61)

Figure 2: Cumulative pregnancy for DIB-V and CIDR treatment groups.

Table 1. Pregnancy results
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STUDY 2: Objective
To compare the efficacy of intravaginal progesterone inserts 
containing either 1.0g (DIB-V), or 0.5g (DIB-h) progesterone for 
the treatment of NVO dairy cows in New Zealand.

Study design
1002 non-cycling cows from 16 commercial dairy herds across 
NZ were enrolled in the Study. The Study was conducted in 
Spring 2012 and overseen by 10 Veterinarians from 9 rural 
Veterinary Practices. Enrolled cows were assigned to one of two 
treatment groups:

 

Results

The results from Study 2 are shown in Table 2. There was no 
difference between DIB-V and DIB-h treatment groups for any of 
the outcomes measured (p> 0.05), which included proportion 
conceiving to STAI, proportion conceiving within 28 days from 
PSM, and mean interval from end of treatment to conception. 

STUDY 3: Objective
To compare the efficacy of intravaginal progesterone inserts 
containing either 0.5g (DIB-h), or 1.38g (CIDR) progesterone for 
the treatment of NVO dairy cows in New Zealand.

Study design
1060 non-cycling cows from 10 commercial dairy herds in the 
Waikato region were enrolled. The Study was conducted in 
Spring 2013 and overseen by Veterinarians from 5 rural Veterinary 
Practices. Enrolled cows were assigned to one of two treatment 
groups:

 

Results

The results from Study 3 are shown in Table 3. There was no 
difference between DIB-h and CIDR treatment groups for any of 
the outcomes measured (p> 0.05), which included proportion 
conceiving to STAI, proportion conceiving within 28 days from 
PSM, and interval from end of treatment to conception. 
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Figure 3: Cumulative pregnancy for DIB-V and DIB-h treatment groups
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STAI 28 day

DIB-V (1.0 g) 0.45 (0.41 – 0.50) 0.65 (0.60 – 0.69)

DIB-h (0.5 g) 0.43 (0.38 – 0.47) 0.65 (0.61 – 0.69)

Treatment  
(progesterone content)

Proportion conceiving (95% CI)

STAI 28 day

DIB-h (0.5 g) 0.42 (0.38 – 0.46) 0.60 (0.56 – 0.65)

CIDR (1.38 g) 0.43 (0.39 – 0.47) 0.60 (0.56 – 0.65)

Figure 4: Cumulative pregnancy for CIDR and DIB-h treatment groups
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Discussion
The three studies compared reproductive outcomes for 
anoestrous dairy cows treated with progesterone inserts 
containing 0.5g, 1.0g and 1.38g of progesterone.  There were 
no differences seen in pregnancy rates at STAI, 28 days after 
treatment, or any later time point, for any of the studies. 

Release of progesterone from an intravaginal device over a  
7 day treatment period is not directly correlated with the 
quantity of progesterone initially contained in the insert, but is 
more related to the surface area of the insert and the thickness 
of the silicon skin (Macmillan, 2014).  If inserts contain a higher 
level of progesterone at the outset of treatment, modern 
anoestrous cow treatment programs typically lead to more 
residual progesterone in the insert at the conclusion of the 7 day 
treatment period. 

The results from these studies support international literature 
which demonstrate bioequivalence of plasma progesterone 
levels in cows treated with intravaginal inserts containing various 
levels of progesterone (Rogan et al 2007, Videla et al 2008). 

Conclusions
This series of studies demonstrates that anoestrous dairy cows 
in NZ treated with programs which include DIB-V, CIDR, or DIB-h 
progesterone inserts for the seven day treatment period have 
equivalent pregnancy outcomes. 

Products used in the studies
DIB-V (A10319)

DIB-h (A10832)

Gonasyn (gonadorelin) (A10642, RVM)

Cyclase (cloprostenol) (A10490, RVM)

Novormon eCG (A10641, RVM)

CIDR (A04559) – Registered to Zoetis NZ Ltd

DIB progesterone inserts, Gonasyn, Novormon and Cyclase are 
manufactured by Syntex S.A.  These products are marketed in  
New Zealand by registrant AgriHealth NZ Ltd.

All studies were conducted under the approval of the Ruakura 
Animal Ethics Committee.

AgriHealth would like to acknowledge and thank the 
veterinarians, veterinary practices and farmers involved in these 
three NZ trials.

References 
Bo et al, 2007. Systematic Reproductive Management in Dairy Herds. 
Proceedings of the Society of Dairy Cattle Veterinarians of the NZVA 2007. 
155 – 168.

Hanlon D.W., Wichtel J.J., Xu Z.Z., Burton L.J., 2000. The reproductive 
performance of anoestrous dairy cows following treatment with 
progesterone and oestradiol prior to the start of mating. NZVJ, 2000, 48, 
136 - 143.

Hawkins D.  Efficacy of inclusion of an additional 400IU eCG 14 days after 
artificial insemination into a progesterone + GPG + eCG  
treatment protocol for anoestrus dairy cows.  
Proceedings DCV Annual Conference 2013, 145-151.

Macmillan K.L., 2014. The development of the CIDR insert - its properties 
and its capabilities. Proceedings XXVIII World Buiatrics Congress 2014.

McDougall S., 2010. Comparison of diagnostic approaches, and a cost-
benefit analysis of different diagnostic approaches and treatments of 
anoestrous dairy cows. New Zealand Veterinary Journal, 58:2, 81-89.

Rathbone M.J., Kinder J.E., Fike K., Kojima F., Clopton D., Ogle C.R., Bunt 
C.R., 2001. Recent advances in bovine reproductive endocrinology and 
physiology and their impact on drug delivery system design for the 
control of the estrous cycle in cattle. Advanced Drug Delivery Reviews, 
2001, 50, 277 - 320. 

Rhodes, F. M., S. McDougall, C. R. Burke, G. A. Verkerk, and K. L.Macmillan, 
2003. Treatment of cows with an extended postpartum anestrous interval. 
J. Dairy Sci. 86:1876–1894.

Rogan D, Martinez MF, Bo GA, Chesta P, Feresin F, Mapletoft RJ., 2007. 
Progesterone release patterns from Cue-Mate in comparison to other 
intravaginal progesterone-releasing devices in lactating dairy cows. 
Reproduction Fertility and Development 19, 126-127.

Shephard, R.  Efficacy of inclusion of equine chorionic gonadotrophin 
into a treatment protocol for anoestrous dairy cows.  NZVJ, 2013, 61:6, 
330 – 336.

Videla D, Cutaia L, Feresin F, Bo GA. 2008. Progesterone release patterns 
in lactating dairy cows treated with vaginal devices impregnated with 
different amounts of progesterone.  Reproduction in Domestic Animals 
43, 183.

Young, L.  Understanding progesterone requirements when treating New 
Zealand anoestrous dairy cows using programs with a seven day length 
of progesterone device insertion. Proceedings XXVIII World Buiatrics 
Congress 2014.



Evidence based vet medicines 0800 821 421      www.agrihealth.co.nz 

TB
R7

-2
01

9

R 7 T E C H N I C A L  B U L L E T I N   

CATTLE REPRODUCTION RESEARCH

Leading veterinary understanding of  
NZ cattle health and productivity 

Bates, A. Resynchrony study with early diagnosis of pregnancy, AgriHealth Technical Seminar 2015.

Bryan, M. The concurrent administration of eCG with prostaglandin in a dairy cow synchrony program 
and its effect on reproductive outcomes, WBC 2014.

Clews, M. A comparison of reproductive outcomes of anoestrous cows treated with a P4 device in either  
a traditional New Zealand 10 day or an alternative 9 day program.  AgriHealth Technical Seminar 2015.

Hawkins D. Efficacy of inclusion of an additional 400IU eCG 14 days after artificial insemination into 
a progesterone + GPG + eCG treatment protocol for anoestrus dairy cows. Proceedings DCV Annual 
Conference 2013, 145-151.

Hawkins, D., Young, L., Lawrence, L. Assessment of field efficacy of intra-uterine cephapirin for the 
treatment of metricheck positive cows in spring calving dairy herds. Data on file 2015.

Lawrence, L. An improved program for the treatment of anoestrous dairy cows in  New Zealand,  
WBC 2014.

McDougall, S. Prevalence of vaginitis and degree of purulent material on two intravaginal progesterone 
releasing devices, 2010.

McDougall, S. Effect of addition of eCG on ovarian follicle size and timing of ovulation in a treatment 
program for anoestrous dairy cows comprising intravaginal progesterone, GnRH and prostaglandin F2 
alpha, WBC 2014.

McDougall, S., Kenyon, A. Do NSAID’s improve reproductive performance of cows with endometritis?  
AgriHealth Technical Seminar 2016.

Shephard, R. Efficacy of inclusion of equine chorionic gonadotrophin into a treatment protocol for 
anoestrous dairy cows. NZVJ, 2013, 61:6, 330 – 336.

Young, L. Understanding progesterone requirements when treating New Zealand anoestrous dairy cows 
with programs with a seven day length of progesterone device insertion, WBC 2014.

Young, L. Using quantitative observational research to assess cow behaviour during treatment with 
intravaginal progesterone inserts on New Zealand dairy farms, WBC 2014.

Young, L., Lawrence, L. Cyclase as diluent for Novormon eCG, AgriHealth Technical Seminar 2015.

Young, L. Can we improve eCG effect with a higher dose? AgriHealth Technical Seminar 2015.

Young, L. Evaluation of prostagladin dose for non-cycling dairy cows in New Zealand, NZVA DCV 
Conference, 2018.

Evidence based vet medicines

R 2T E C H N I C A L  B U L L E T I N     R 2

Objectives
1.  To demonstrate the efficacy of the DIB-V progesterone 

insert for treating New Zealand anoestrous dairy cows

2.  To compare the relative efficacies of the progesterone 
insert programs with the GPG (ovsynch) program for the 
treatment of anoestrous dairy cows

3.  To assess the relative efficacies of programs for the  
treatment of anoestrous dairy cows with and without  
the inclusion of equine chorionic gonadotropin (eCG)

Study Design
Over 2,000 non-cycling cows from 15 commercial dairy herds 
across New Zealand were enrolled in the Study.  The Study was 
conducted in Spring 2010 and overseen by Veterinarians from 
seven rural practices.

To be eligible, cows had calved at least one month prior to 
planned start of mating (PSM) and not shown signs of oestrus 
during premating heat detection (beginning 35 days prior to PSM).

Ten days prior to PSM the enrolled cows were randomly assigned 
to one of four treatment groups

 1.  DIB-Synch (DIB-V + GPG)

 2.  CIDR-Synch (CIDR + GPG)

 3.  GPG (ovsynch)

 4.  DIB-Synch Plus  
 (DIB-Synch + 400IU eCG at device removal)

Cows in all treatment groups were inseminated to set time 
artificial insemination (AI) approximately 16 – 20 hours after 
the final GnRH injection. If cows were observed in heat after 
device removal and within 48 hours of the set time AI, they were 
inseminated to this detected heat.

Cows were pregnancy tested and foetally aged to determine 
pregnancy rates over time for the initial six weeks.

Results
Cows in groups 1 and 2 had equivalent pregnancy rates, 
demonstrating that the DIB-V progesterone insert is efficacious 
in treating non-cycling cows under New Zealand field conditions.
Cows in group 3 (GPG) tended to have lower pregnancy rates to 
set time AI than all other groups.

Addition of eCG to the DIB-Synch program (group 4) resulted in 
superior pregnancy outcomes. Cows that received 400 IU eCG at 
the time of DIB-V removal tended to have higher pregnancy rates 
to set time AI when compared to Group 1 and 2, and a significantly 

better pregnancy rate than the ovsynch group (Figure 1). The 
eCG group had significantly higher 4 week in-calf rates when 
compared to treatment groups 1, 2 and 3 (63.1% vs. 55.9%, 
56.6%, 55.2% respectively; p<0.05). Data was analysed to assess 
the interaction between number of weeks calved prior to PSM 

and treatment effect.  Overall combining all treatment groups, 
as the number of weeks between calving and PSM increased, the 
pregnancy rate at set time AI and 4 week in-calf rate increased.  

Cows that received eCG at the same time as the progesterone 
insert was removed (group 4) had better pregnancy outcomes 
compared to a progesterone program without eCG (DIB-
Synch + CIDR-Synch combined; = P4 program).  Pregnancy 
rates at set time AI were higher in eCG treated cows compared 
to P4 programs (Figure 2).  The improvement was a strong 
trend (p=0.09) for cows calved longer than 6 weeks, and was 
statistically significant for cows that had calved at least 7 weeks 
prior to PSM (p≤0.03).

COMPARING REPRODUCTION PROGRAMS IN NEW ZEALAND DAIRY HERDS

Figure 1. Cumulative pregnancy curve by treatment group - all non-cycling cows.  
Data points with different labels are significantly different; (a,b p=0.02; c,d p<0.05 )

10 20 30 40

DIB-Synch
CIDR-Synch
GPG
DIB+eCG

0

80

30

40

50

60

70

Pe
rc

en
ta

ge
 p

re
gn

an
t

Days post Set Time AI

CUMULATIVE PREGNANCY RATES - ALL NON-CYCLING COWS

a

d

c

b
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Objective
To quantitatively assess cow behaviours during progesterone 
device insertion, and compare cows treated with DIB inserts to 
those treated with CIDR inserts. 

Study design
1060 non-cycling cows from 10 commercial dairy herds in the 
Waikato region were enrolled in the Study. The Study was 
conducted in Spring 2013 and overseen by Veterinarians from five 
rural Veterinary Practices. 

To be eligible for enrolment in the Study, cows had calved at least 
25 days prior to treatment and had not shown signs of oestrus 
during premating heat detection (beginning 35 days prior to the 
planned start of mating (PSM)). 

Ten days prior to PSM the enrolled cows were randomly assigned 
to one of two treatment groups:

If cows were observed in heat after device removal and prior to the 
set time artificial insemination (STAI), they were inseminated to 
this detected heat.  All remaining cows in both treatment groups 
were inseminated to STAI approximately 16 - 20 hours after the 
final GnRH injection.  

During the treatment period, cow behaviours were assessed by 
a technician at milking, as visual observations of straining or 
defecating. Technicians were blinded to treatment group as they 
were not present when the progesterone devices were inserted on 
any of the farms. 

Two technicians undertook the visual observation visits in all 10 of 
the herds, during three afternoon milkings, on day 0 (the pm milking 
after the device was inserted), day 1 and day 3 after treatment. 

All of the cowsheds were a herringbone design, enabling the 
technician to observe an entire row of cows being milked, to 
identify and record the tag number of cows that lifted their tails  
to strain (hunched posture, unsuccessful attempt to defecate)  
and/or defecate while they were being milked. Each row of cows 
was observed from the time the row was packed in for milking  
and clusters attached, until the alternate row was packed in.

Each row was thus observed for a period of 7 - 10 minutes on 
3 milking occasions, totalling 21 - 30 minutes per cow. This is 
equivalent to 0.3% of the total time that a cow has a  
progesterone device inserted during the 7 day treatment. 

Results
Straining observations
The percentage of cows straining in each treatment group at  
each of the milking visits is shown in Figure 1. Cows treated  
with the CIDR progesterone insert were observed straining  
significantly more than cows treated with the DIB insert.

Figure 1. Percentage of cows observed straining by technicians at afternoon milking 
visits on 3 days.   *Indicates data points are significantly different (p < 0.001).
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EVALUATING THE EFFICACY OF A NEW PROGESTERONE INSERT FOR 
ANOESTROUS COWS IN NZ DAIRY HERDS
Background
The amount of progesterone contained within progesterone 
(P4) intravaginal inserts varies between inserts available 
in New Zealand (CIDR 1.38g, CueMate 1.56g, DIB-V 1.0g). 
The relationship between insert payload and the amount 
of progesterone absorbed, and therefore residual device 
progesterone, is not linear (Macmillan and Petersen 1993). 

Progesterone inserts were initially developed when treatment 
programs for anoestrous cows had a significantly longer period 
of device insertion. For instance, the original CIDR contained 
1.9g of P4.  As modern programs only require device insertion for 
seven days, products with a lower payload of P4 have become 
widely used.

A study in cycling, lactating Holstein cows demonstrated no 
difference between treatments (CIDR 1.9g, CIDR 1.38g, Cue-Mate, 
DIB-V) in peak plasma progesterone levels or mean progesterone 
levels from insertion to day 7 (Bo et al. 2007).  Another study in 
synchronised cycling Holsteins found no significant difference in 
serum P4 profiles between the 1.0 gram DIB-V and the 0.5 gram 
variant DIB-h (Videla et al. 2008). 

Study Objectives
The aim of this study was to evaluate the reproductive 
outcomes in no visible oestrus (NVO) dairy cows treated with 
a progesterone insert containing 0.5g P4 compared with a 
progesterone insert containing 1g P4 as part of a P4 + GPG + eCG 
(DIB-Synch Plus) anoestrous cow treatment program.

Study Design
The Study enrolled 1002 spring calving lactating dairy cows from 
16 commercial dairy herds throughout NZ.  Enrolled cows had 
calved between 35 and 105 days prior to the planned start of 
mating (PSM) and were free from clinical disease.

Cows had a heat detection aid (e.g. tail paint, Kamar® or similar) 
applied 5 weeks prior to PSM.  Cows that had not exhibited signs 
of visible oestrus in the 25 days after application of the heat 
detection aid were enrolled.   These cows were presented to the 
trial veterinarian by the dairy farmer as non-cycling (NVO) ten 
days prior to the planned start of mating.  

All cows remained on their farm of origin throughout the study 
and were managed in accordance with generally accepted dairy 
farming practices.

Enrolled cows were randomly assigned to one of two treatment 
groups; 

Group 1  DIB-Synch Plus (DIB-V 1g P4 insert)

Group 2  DIB-Synch Plus (DIB-h 0.5g P4 insert)

Cows were treated 10 days prior to PSM with 2mL Gonasyn 
(100µg gonadorelin) IM injection and with a DIB P4 Intravaginal 
insert (containing either 1g P4 (DIB-V – group 1) or 0.5g P4 
(DIB-h – group 2)).  On Day -3 the DIB was removed, and 2mL 
Cyclase (500µg cloprostenol) and 2mL Novormon eCG (400IU 
eCG) administered by IM injection.  Cows were inseminated to 
observed heat from this time forward.  On Day -1 all cows not 
yet inseminated were treated with 2mL Gonasyn IM.  All cows 
not yet inseminated were inseminated on Day 0 (PSM) 16 - 20hrs 
after the 2nd gonadorelin injection.

Body condition score was estimated for all cows 10 days prior to 
PSM according to the Dairy NZ Body Condition Scoring System 
on a scale of 1 - 10 (DairyNZ, 2012). Also recorded for all cows 
were age, breed and last calving date.

All treated cows were pregnancy tested and the foetus aged.

Results
The cumulative pregnancy proportions (1-Survival Distribution 
Function) by treatment are shown in Figure 1. There was no 
significant difference between treatment groups.

Figure 1. Cumulative Pregnancy Proportion by Treatment Group
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Introduction
Intravaginal progesterone releasing inserts are part of treatment 
protocols for those cows not detected in oestrus preceding the 
start of the seasonal breeding program in New Zealand and other 
dairy industries (McDougall 2010). 

Placement of the inserts within the vagina for 7 days of the 
treatment protocol may potentially result in erosion of the 
vaginal mucosa at the point of contact with the tips of the wings. 
Additionally, the presence of the insert within the vagina may 
result in an inflammatory response.

New Zealand market research in 2011 determined that purulence 
associated with progesterone inserts was cited by farmers as a 
reason for not treating non-cycling dairy cows. Purulence flicked 
at device removal was cited by NZ dairy cattle veterinarians as 
an unpleasant part of treating anoestrous cows (AgriHealth data 
on file, 2011). The degree of inflammatory response and vaginal 
mucosal changes associated with 7 days of placement of two 
different intravaginal progesterone releasing inserts has been 
assessed and quantified.

Study design
Cows from 2 spring-calving, pasture-fed dairy herds calved at 
least 21 days and not been detected in oestrus by 10 days before 
Planned Start of Mating (PSM) were treated with either DIB-Synch 
or CIDR-Synch programs. Sequentially presented cows were 
randomly assigned to insertion of an intravaginal progesterone 
releasing device CIDR (n = 110) or DIB (n = 220). The progesterone 
releasing devices were inserted coincident with the initial GnRH 
treatment and removed at the time of the PG treatment, i.e. they 
were within the vagina for a period of 7 days.

At the time of insert removal the amount of grossly evident 
purulent material on the insert was scored on a 0 to 2 scale  
(i.e. 0 = no purulent material, 1= flecks of purulent material and 
 2 = large amounts of purulent material). 

Subsequently, the vulva lips were wiped with a paper towel 
moistened with iodine, a vaginoscope was inserted into the vagina 
and the vaginal wall was illuminated with a torch. The vaginal wall 
was scored on a 0 = no visible lesions, 1 = superficial lesions, and 
2 = erosions of the vaginal mucosa scale (Walsh et al 2008).  All 
examinations were undertaken by one skilled veterinarian.

Results
Purulence
The proportion of inserts with purulence was lower for the DIB 
than the CIDR insert (0.55 (SE = 0.04) vs. 0.87 (SE = 0.04; p<0.001). 

The purulence score was highest on devices withdrawn from 
those cows calved the longest compared to those calved the 
shortest (Figure 2). 

Figure 2. The proportion (SE) of inserts which had purulence vs days in milk.  
Columns with different superscripts differ at p<0.05.
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Figure 1. The proportion of DIB vs CIDR progesterone inserts which had purulence. 
Columns with different superscripts differ at p<0.001 .
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What is eCG?
Equine chorionic gonadotropin (eCG) was formerly known as 
pregnant mare serum gonadotropin (PMSG).  It is produced by 
the endometrial cups of the chorionic girdle in the placenta, from 
day 40 to day 130 of a mare’s pregnancy. In the mare, the eCG 
that is produced during this period has an LH effect, and results 
in ovulation and luteinisation of follicles to create secondary 
corpora lutea (CL) on the ovaries.  These secondary CLs produce 
progesterone in combination with the primary CL, to maintain 
the pregnancy until the placenta takes over all progesterone 
production around day 150.  

eCG was discovered more than 80 years ago and is now collected 
from pregnant mares, sterilised and freeze dried for use in 
reproductive programs in cattle and other species.

Mode of action
eCG has dual action, binding to both FSH and LH receptors.  
In cattle, eCG has a half-life of 3-5 days.  This is much longer than 
endogenous gonadotropins which have half-lives of around 20 
minutes. 

FSH effect
Binding to FSH receptors on the dominant follicle has a trophic 
effect on the follicle, resulting in a larger follicle. This larger 
follicle produces more oestrogen, improving the uterine 
environment and promoting the LH surge which drives ovulation.  
The ovum that ovulates from this follicle has matured under 
additional gonadotrophic support, so the ovum is healthier and 
consequently conception rate is higher.

The subsequent CL from the larger follicle is a more effective 
progesterone ‘pump’.  This CL is less likely to undergo regression 
during early pregnancy, which improves conception rates and 
reduces early embryonic loss.

LH effect
eCG binding to LH receptors on the dominant follicle during 
proestrus provides additional gonadotrophic support to the 
maturing follicle.  The binding of eCG to LH receptors on the CL 
after ovulation supports the progesterone production function of 
the CL, resulting in reduced early embryonic loss. 

Overall effect
In studies where eCG has been used as part of a synchrony 
program of cattle, plasma progesterone levels are higher in the 
eCG treated animals.  The progesterone levels remain higher 

than untreated animals for several weeks (Martinez 2013, Figure 
1).  Higher progesterone levels support early embryonic survival 
until maternal recognition of pregnancy occurs.

The stronger luteal function and higher progesterone levels 
resulting from eCG treatment also results in fewer ‘phantom’ 
cows, with non-pregnant cows more likely to return to heat 
and undergo subsequent insemination or natural mating. 
This is likely due to the higher progesterone levels dropping 
sharply after lysis of the CL, stimulating the subsequent follicle 
maturation and ovulation.

What results can be expected?
A study involving 2,000 non-cycling cows from 15 herds across 
NZ in spring 2010 assessed the administration of 400IU of 
Novormon eCG in a DIB-Synch Plus program, compared to 
standard progesterone programs (DIB-Synch and CIDR-Synch), 
and a GPG program (Shephard 2013). 

USE OF EQUINE CHORIONIC GONADOTROPIN (ECG) IN NON-CYCLING COW 
REPRODUCTIVE PROGRAMS IN NZ
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Figure 1.  Plasma progesterone in cows treated and not treated  
with eCG as part of a synchrony program (Martinez et al 2013).

In this study eCG was administered on day 3 of a 6 day P4-GPG program.

PLASMA PROGESTERONE FOLLOWING ECG PROGRAM

Figure 2. Cumulative pregnancy curve by treatment group - all non-cycling cows.  
Data points with different labels are significantly different; (a,b p=0.02; c,d p<0.05 )
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In NZ seasonal calving systems with a mating period of 10-14 
weeks, approximately 20% of cows in each herd are anoestrous 
(no visible oestrus, NVO) at the herd’s planned start of mating 
(PSM) (Rhodes et al, 2003). For the best economic return, 
anoestrus treatment is administered so that the set-time 
artificial insemination (STAI) coincides with the PSM (Hanlon, 
2010).

Anoestrus treatment programs most commonly include a 
progesterone insert. It is generally accepted that plasma 
progesterone concentrations >1ng/mL are required to ensure 
cows do not exhibit oestrus and/or ovulate whilst under 
treatment with a progesterone insert (Rathbone, 2001). 

Several commercial inserts are available in NZ, each containing 
a different quantity of progesterone. These have been shown 
in plasma progesterone bioequivalence studies to have similar 
peak concentrations of progesterone and mean progesterone 
concentration from insertion to Day 7 (Rogan et al, 2007). 

Figure 1. Plasma progesterone levels in lactating Holstein cows treated with various 
progesterone inserts over 21 days.

Therefore there was a belief that these progesterone inserts 
would have similar pregnancy outcomes in 7 day programs when 
compared in reproductive efficacy studies. 

A series of studies has been undertaken by AgriHealth to 
compare treatments of NZ anoestrous dairy cows. In the studies, 
anoestrous cows that were more than 25 days calved, were 
presented by farmers for enrolment, following >21 days of heat 
detection. Cows were presented for treatment 9-10 days prior to 
the PSM. 

Cows in all treatment groups were inseminated to STAI 
approximately 16-20 hours after the final GnRH injection. If 
cows were observed in heat after device removal they were 
inseminated to this detected heat. Dated pregnancy testing 
was undertaken in all herds by the overseeing veterinarians to 
determine day of conception. Pregnancy rates at STAI and 28 
days were compared between the treatment groups.

STUDY 1: Objective
To compare the efficacy of intravaginal progesterone inserts 
containing either 1.38g (CIDR), or 1.0g (DIB-V) progesterone for 
the treatment of NVO dairy cows in New Zealand.

Study design
954 non-cycling cows from 12 commercial dairy herds across NZ 
were enrolled in the Study. The Study was conducted in Spring 2010 
and overseen by 8 Veterinarians from 7 rural Veterinary Practices. 
Enrolled cows were assigned to one of two treatment groups:

Results

The results from Study 1 are shown in Table 1. There was no 
difference between DIB-V and CIDR treatment groups for any of 
the outcomes measured (p> 0.05), which included proportion 
conceiving to STAI, proportion conceiving within 28 days from  
PSM, and interval from end of treatment to conception. 

PROGESTERONE INSERTS FOR NZ ANOESTROUS DAIRY COWS 

0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

PLASMA PROGESTERONE LEVELS IN LACTATING COWS

CIDR (1.9g)

CIDR (1.38g)
Cue-Mate

DIB-V

Pl
as

m
a 

pr
og

es
te

ro
ne

, n
g/

m
L

7 day treatment program

CIDR-Synch (CIDR + GPG)
 Day 0 Day 7 Day 9(pm) Day 10(am)

Insert CIDR Remove CIDR

Inject  
2mL 

Gonasyn

Inject  
2mL 

Cyclase

Inject  
2mL 

Gonasyn

Set time AI 
8 - 20 hrs 

later

Inseminate to detected heat 

DIB-Synch (DIB-V + GPG)
 Day 0 Day 7 Day 9(pm) Day 10(am)

 Insert DIB-V Remove DIB-V 
 

Inject  
2mL 

Gonasyn

Inject  
2mL 

Cyclase

Inject  
2mL 

Gonasyn

Set time AI 
8 - 20 hrs 

later

Inseminate to detected heat 

Treatment  
(progesterone content)

Proportion conceiving (95% CI)

STAI 28 day

DIB-V (1.0 g) 0.38 (0.33 – 0.42) 0.56 (0.52 – 0.60)

CIDR (1.38 g) 0.38 (0.34 – 0.43) 0.57 (0.52 – 0.61)

Figure 2: Cumulative pregnancy for DIB-V and CIDR treatment groups.

Table 1. Pregnancy results

10 20 30 40

DIB-Synch 
CIDR-Synch

0

80

30

40

50

60

70

Pe
rc

en
ta

ge
 p

re
gn

an
t 

Days post set time AI

CUMULATIVE PREGNANCY RATE BY TREATMENT GROUP

T E C H N I C A L  B U L L E T I N    

Evidence based vet medicines

R 12

Objective
To evaluate the effect of using Cyclase as the diluent for 
Novormon eCG on day 7 of a GPG - progesterone treatment 
program for non-cycling dairy cows in NZ.

Background
Equine chorionic gonadotropin (eCG) is understood to have an 
FSH and LH effect on the developing follicle during a progesterone 
treatment program in anoestrous cows. This effect has been 
shown in NZ non-cycling dairy cows to improve set-time artificial 
insemination (STAI) rates and 28 day pregnancy rates by 6 - 7% 
when cows are treated with 400IU of eCG. 1,2

Current treatment programs for anoestrous dairy cows in  
New Zealand  involve 7 days of progesterone therapy in 
combination with a GnRH-PG-GnRH program.  Generally 400IU 
of eCG is included in these programs as an additional injection 
given on day 7 of the program, administered at the same time as 
prostaglandin injection and removal of the progesterone insert 
(refer to DIB-Synch Plus program in Figure 1).

Figure 1.  Current non-cycling cow treatment program

This study sought to determine the suitability of using Cyclase 
(cloprostenol) as the diluent for reconstitution of Novormon 
eCG.   Both products are administered on day 7 of a GPG + 
progesterone treatment program for non-cycling NZ dairy cows.  
To aid administration convenience, speed and dose compliance,  
it was hypothesised that the treatments could be given together 
as a single injection, rather than two separate injections.  Initial 
laboratory testing showed that both ingredients retained their 
potency after mixing in the same vial. 

Method
A total of 792 non-cycling cows from 12 seasonally calved herds 
from throughout New Zealand were enrolled in the study.  Cows 
were tail-painted 35 days prior to the planned start of mating 
(PSM).  Dairy cows with no detectable oestrus over the next  
25 days were subsequently enrolled 9 - 10 days prior to PSM.  

All enrolled cows underwent an anoestrus treatment program 
of 10 days in length.  Cows were randomly assigned to one of 
two treatment groups.  One group as pictured in Figure 2 (n = 394) 
was treated on day 7 of the non-cycler treatment program with 
the combined Cyclase and Novormon eCG at a dose of 2mL 
(to provide 500µg cloprostenol, and 400IU eCG), and the other 
group of cows DIB-Synch Plus, as pictured in Figure 1 (n = 398) 
were treated with 400IU eCG (2mL Novormon) reconstituted with 
its sterile water diluent and 500µg cloprostenol (2mL Cyclase) 
administered as  separate injections.

Figure 2. Non-cycling cow treatment with Novormon eCG and Cyclase combined 

At the end of the treatment program, cows were inseminated to 
detected oestrus, or at STAI 8 - 20 hours after the final injection 
(whichever occurred first).   Pregnancy testing providing foetal 
aging occurred around 12 weeks after PSM, and day of pregnancy 
and final pregnancy diagnosis were recorded.  Pregnancies were 
assigned to recorded AI events.

Results
As shown in figure 3, the study showed equivalent reproductive 
performance in both groups of cows, whether administered as a 
single combined injection, or as separate 2mL injections of  
Novormon eCG and Cyclase.   

Figure 3. Cumulative proportion of cows pregnant over time following STAI

The group of cows injected with Novormon eCG with Cyclase used 
as the diluent (combined) had equivalent pregnancy outcomes 
compared to Novormon eCG and Cyclase administered as two 
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Background
Endometritis is inflammation of the uterine lining caused by 
bacterial infection after calving.  Diagnosis and subsequent 
treatment of cows with endometritis can improve in-calf rates.

McDougall (2001) showed treatment of ‘at-risk’ cows with intra-
uterine cephapirin improved 28 day and 56 day in-calf rates 
compared to untreated controls for particular at-risk categories 
of cows. 

Retained 
Foetal 

Membranes

Vulval 
Discharge 
(14+ days 

post-partum)

Dead Calf at/
within 24hrs 

of calving

In-calf rate (weeks) 4 8 4 8 4 8

Cephapirin treated % 57.4 86.7 52.1 83.3 59.7 89.1

Untreated control % 45.5 78.4 35.4 65.9 41.9 78.1

Difference 11.9 8.3 16.7 17.4 17.8 11.0

p-value 0.05 0.09 0.10 0.06 0.02 0.08

Table 1:  In-calf rates at 4 weeks and 8 weeks for dairy cows classified ‘at-risk’ of 
endometritis from retained foetal membranes (RFM), vulval discharge or the presence 
of a dead calf, and then either treated with cephapirin or left as untreated controls

The development of the Metricheck device has enabled diagnosis 
of those cows that have pus present in the vagina. McDougall 
et al (2007) showed that dairy cows which were diagnosed as 
Metricheck-positive 35 days prior to the start of the mating 
season were associated with poorer subsequent reproductive 
performance. These cows were at higher risk of not being detected 
in oestrus prior to the start of the mating season, were first 
mated later in the mating program and had a lower first service 
conception rate, 56 day pregnancy rate and final pregnancy rate. 

Runciman et al (2009) evaluated the Metricheck device in 
Australian dairy cows and showed similar reduced reproductive 
performance in cows that were diagnosed Metricheck-positive 
between 7 and 28 days after calving. This study also showed 
that cows diagnosed as Metricheck-positive and subsequently 
treated with intrauterine cephapirin had improved first service 
conception rates, 21 day in-calf rates and 42 day in-calf rates 
compared to untreated controls. 

Study objectives
The objective of this study was to demonstrate that a single 
administration of intrauterine cephapirin, MetriVet (A10955 
RVM, AgriHealth), is not inferior to Metricure (A7394 RVM, MSD 
Animal Health) when used to treat NZ dairy cows diagnosed as 
Metricheck-positive at 30 days prior to the planned start of mating. 

Study design 
The study included 34 dairy herds in the Waikato and Otago 
regions. Herd sizes ranged from 250 to 2,000 lactating cows. Each 
dairy herd was ‘Metrichecked’ approximately 30 days prior to the 
planned start of mating. 

731 cows diagnosed as Metricheck-positive (see Table 2) that met 
selection criteria were eligible to be enrolled.   
Selection critieria were
 - no clinical signs of disease,
 - calved at least 14 days, 
 - not treated with systemic antibiotics or
   anti-inflammatory drugs for 90 days prior to enrolment,
 - free from gross abnormalities of the reproductive tract. 

Random allocation achieved very similar group composition 
with no statistical difference between the groups in mean 
calving date, breed composition, age, BCS or days calved 
prior to enrolment.
Mucus was scored on the commonly accepted scoring 
methodology modified from Sheldon and Hobson (2004). 

Category Score Definition

Negative 0 No mucus or clear mucus only present

Positive

1 A few flecks of pus present in otherwise clear mucus

2 Mucopurulent (< 50% pus)

3 Mucopurulent (> 50% pus)

Table 2: Metricheck score and definition

Each Metricheck-positive cow enrolled was body condition 
scored (BCS) at the time of enrolment. Cows were alternatively 
allocated to receive a single dose of either MetriVet (n=370), or 
Metricure (n=361) within 24 hrs of diagnosis. This allowed cows 
to be drafted following diagnosis, then treated the following day 
in larger herds. 

Treatments were administered intra-uterine as per label 
instructions. Each enrolled cow underwent a subsequent 
Metricheck examination 21 days after treatment, and was scored 
on the same scale. Pregnancy testing was undertaken on each 
cow to determine the date of conception.
Treatment efficacy was determined by:
• presence or absence of pus in vagina 21 days after treatment 

(‘apparent cure’)
• change in group mean Metricheck score by 21 days post 

treatment
• measurement of reproductive outcomes (3 week submission 

rate, 6 week in-calf rate, 10 week in-calf rate, first service 
conception rate and cumulative pregnancy rate)

EVALUATING FIELD EFFICACY OF METRIVET (INTRA-UTERINE CEPHAPIRIN) 
FOR THE TREATMENT OF ENDOMETRITIS IN NEW ZEALAND DAIRY COWS
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EVALUATION OF PROSTAGLANDIN DOSE IN NON-CYCLING COWS IN NZ

Background 
Dairy cows that have not shown visible oestrus (NVO) 
prior to the planned start of mating (PSM) have improved 
reproductive results when treated with a 10 day program 
including progesterone, gonadotrophin releasing hormone 
(GnRH), prostaglandin (PGF2α), and equine chorionic 
gonadotropin (eCG).  This combination of injectable hormones 
and a progesterone releasing device is often referred to as 
GPG+P4+eCG. Improving the submission rate and conception 
rates for NVO cows treated with this program can reduce 
reproductive wastage, and increase return on investment for 
artificial insemination for dairy farmers.

The commonly used 10 day program uses a 500µg dose of 
cloprostenol on day 7 to cause luteolysis and regression of 
the corpus luteum (CL).  The CL is present either as a result of 
ovulation during the previous follicle wave, or from ovulation of 
a dominant follicle induced by GnRH injection administered on 
Day 0 of the program. Incomplete luteolysis and persistence of 
a CL will result in higher circulating levels of progesterone (P4) 
close to the time of artificial insemination (AI), which results in 
reduced fertility (Wiltbank 2014). Failure of luteolysis following 
GPG synchrony programs in dairy cows in the USA has been 
shown to range between 5 – 30%, and is higher in multiparous 
compared to primiparous cows. The risk of incomplete luteal 
regression is higher for cows undergoing shorter treatment 
programs (such as 5-day ovsynch) compared to 7-day programs, 
as a young CL developing after ovulation on day 0 of the 
program is refractory to the effects of PGF2α for up to five days 
(Santos 2010).

Two strategies have been reported to increase the success of 
luteolysis in 5 and 7-day GPG synchrony programs in the USA. 
The first strategy involves an additional dose of PGF2α given 
24 hours after the first dose. The second strategy is to increase 
the dose of PGF2α administered on day 7. This is more practical 
as it negates any additional yarding and administration 
requirement, with the only additional cost being that of the 
larger PGF2α dose.

The effect of additional PGF2α administration or dose on luteal 
regression or pregnancy outcomes has not been investigated 
in New Zealand dairy cows treated with either GPG or P4 + GPG 
±eCG programs. 

Objective
To investigate the reproductive outcomes of cows treated with a 
single increased dose of PGF2α on day 7 of a 10 day non-cycling 
cow treatment program administered prior to PSM.

Materials and methods
The study was undertaken in 21 dairy herds from across New 
Zealand. The study enrolled 2,278 lactating mixed-age cows that 
had not been detected in oestrus 10 days prior to each herd’s 
planned start of mating.

Cows were body condition scored (BCS) and treated with DIB-h, 
and 2mL Gonasyn (100µg GnRH) at the start of the study.  Seven 
days later the DIB-h was removed and all cows were treated with 
2mL Novormon eCG (400IU eCG).  Enrolled cows were randomly 
assigned to two treatment groups. Group 1 cows were treated with 
2mL Cyclase (500µg cloprostenol) and Group 2 cows were treated 
with 3mL Cyclase (750µg cloprostenol), refer to Figures 1 and 2.  

Any cows detected in oestrus from this time were submitted for 
AI at the next opportunity. Two days later all remaining cows 
that had not yet been inseminated, were administered 2mL 
Gonasyn (100µg GnRH), and then submitted for set-time AI 
(STAI) 8-20 hours after this dose. Ultrasound pregnancy testing 
was undertaken to determine pregnancy status and the date 
of conception. Cow information (age, breed, calving date) 
information was extracted from the electronic herd records.

Figure 1 - Group 1 program - 2mL Cyclase and Novormon eCG on day 7

Figure 2 - Group 2 program - 3mL Cyclase and 400IU Novormon eCG on day 7
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DIAGNOSIS AND TREATMENT OF ENDOMETRITIS IN NZ DAIRY COWS
Introduction
Endometritis is inflammation of the uterine lining caused by 
bacterial infection following calving. Cows with endometritis 
on average take longer to show heat and longer to conceive1, so 
treating endometritis is economically beneficial to farmers. 

The Metricheck tool enables practical on-farm detection of 
endometritis. McDougall2 (2007) showed an advantage in 
metrichecking the whole dairy herd rather than just ‘at risk’ 
animals (i.e. cows with dystocia, dead calf within 24 hours of 
calving, retained foetal membranes, or vaginal discharge).  This 
study showed that if cows were checked 4 weeks prior to start 
of mating then 18% of cows with no risk factors at calving were 
Metricheck positive (MC+).  In a second study, Runciman3 (2009) 
showed that 71% of MC+ cows were not classified as ‘at risk’.

Many New Zealand vets traditionally screen cows for 
endometritis in a single whole herd metricheck 4 weeks before 
planned start of mating (PSM).  Given seasonal dairying herds 
within a region generally commence mating at a similar time, 
Metrichecking whole herds within a short period can create 
resourcing challenges for veterinary practices. 

The value of early diagnosis and treatment of cows with 
endometritis has been well established. Runciman4 (2008) 
showed that a single intrauterine infusion of 500mg 
cephapirin given to cows with endometritis was effective in 
improving reproductive performance.  There was a greater 
effect in cows treated within 28 days of calving than in cows 
calved for longer than 4 weeks.

Study: Early detection and treatment 
A large multi-herd study in 2015 compared early intervention 
(at 8 to 28 days post-partum) with traditional metricheck 
screening at 4 weeks prior to PSM, to determine the effect 
of early intervention on reproductive performance (Clews 
2016)5.

Over 15,000 lactating dairy cows from 29 seasonally-calving 
herds in the central North Island were enrolled in the study. All 
cows were less than 29 days postpartum at time of enrolment 
and were randomly assigned to a treatment or control group. 
All herds were visited on three separate occasions at 21 day 
intervals, approximately 69, 48 and 27 days before the herd’s 
PSM. MC+ cows in the treatment group were administered an 
intrauterine antibiotic (500mg cephapirin), whilst cows in the 
control group were not treated until the last metrichecking visit 
at 4 weeks before PSM (refer to Figure 2, over). 

Results 
1)  Metricheck positive cows relative to calving date
The proportion of cows detected as MC+ is highest 8-18 days 
post-partum, with a steady decline in MC+ cows from day 19 to 
33 (Figure 1). The odds ratio of cows being MC+ between the two 
groups (19 to 28 days pp and 8 to 18 days pp) was OR=0.74  
(0.68-0.80) from 15,336 Metricheck observations. 

2) Treatment cure vs apparent ‘self-cure’
If a cow in the control group was MC+ at visit 1 and/or 2, and 
then Metricheck negative (MC-) at 27 days prior to mating at visit 
3, this was considered an apparent ‘self-cure’. However, a MC- 
result is not necessarily a bacteriological cure, as bacteria and 
inflammation may still be present within the uterus. 

Early intervention had no statistically significant effect on MC 
status when re-examined 21 days later. Control cows had an 
apparent ‘self-cure’ rate (i.e. MC-) of 87%, compared with treated 
cows at 90% MC- (p=0.13).

3) Early vs delayed treatment 
Reproductive performance was significantly improved for cows 
identified as MC+ early and promptly treated with cephapirin, 
compared to the delayed treatment group (i.e. cows identified as 
MC+ and treated 4 weeks prior to PSM). 

Cows in the early treatment group had a 9.6% higher six week 
in-calf rate (59.05% vs 49.45% p<0.001), and 3.26% higher 12 
week in-calf rate (78.16% vs 74.90% p=0.029). Cows in the early 
treatment group conceived 8 days earlier on average than the 
delayed treatment group. 
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Figure 1. Proportion of Metricheck positive cows post partum
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IS HEAT DETECTION REQUIRED IN NZ NON-CYCLER PROGRAMS?
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DIB-Synch Plus 9 day program

Objective
This study was designed to evaluate the reproductive 
performance of non-cycling cows following a 9 day progesterone 
treatment program (with afternoon Set Time Artificial 
Insemination (STAI)) against the standard 10 day program 
traditionally used in New Zealand non-cycling cows.  

Background
The current recommendation for treating non-cycling cows 
is that heat detection should occur after progesterone insert 
removal, and any cows detected on heat be mated at the next 
possible opportunity.  Any cows not seen in heat are typically 
administered GnRH 48 - 60 hours after device removal followed 
by STAI 8-20 hours later.

With progesterone device removal generally being performed 
by veterinarians after morning milking it is most practical and 
common for the GnRH injection to be given at the afternoon 
milking two days later.   This usually means the final GnRH 
injection is given between 3pm and 5pm on most farms, therefore 
STAI should be completed by midday the following day. 

In New Zealand most dairy farms have AI technicians inseminate 
cows each morning during Spring.  However, when cows are 
synchronised for STAI following non-cycler programs, it is common 
for larger groups of cows to be inseminated after the completion of 
a technician’s normal farm visit schedule (i.e. in the afternoon).  

This often means that for 10 day programs STAI occurs after the 
optimal insemination time period. Delays in insemination can be 
compounded by heat detection errors made by the farmer.   
A 9 day program allows for STAI without the same need for heat 
detection.  Importantly, 9 day programs also allow for AI to 
occur in the afternoon when there are more likely to be multiple 
technicians available to inseminate larger groups of cows.

Method
The study was designed to compare pregnancy outcomes of 9 
day versus 10 days programs, with the expected hypothesis that 
9 day programs would not have inferior in-calf rates.  A total of 
2,226 cows from 20 seasonally calved herds from one veterinary 
practice in the North Island of New Zealand were enrolled in the 
study.  Cows were enrolled if they had not been observed in heat 
during the period 9 to 35 days before the planned start of mating. 
Cows were randomly assigned to a 9 day group (1,110 cows) or a 
10 day group (1,116).

Both programs involved the insertion of a progesterone device 
(DIB-h), with concurrent injection of a standard dose of GnRH 
(2mL Gonasyn) followed by progesterone device removal 7 days 

later. A standard dose of prostaglandin (2mL Cyclase) and 400IU 
eCG (2mL Novormon) were also given at device removal. 
For the 10 day program, cows underwent heat detection and 
were submitted for AI on days 8 and 9 if observed in heat. If not 
detected in heat by the afternoon of day 9 they were treated with 
a second dose of GnRH that evening with STAI by midday the 
following day (day 10).  Refer to Figure 1.

For the 9 day program, cows were not mated to detected heat  
(for the purpose of the trial heat status was recorded) and all 
cows were treated with a second dose of GnRH on the morning of 
day 9 (approx 6am) followed by STAI that evening (approx 4pm), 
being 10 hours after GnRH administration.  Refer to Figure 2.

Results
There were 39 cows lost to follow up leaving 1,086 in the 9 day 
group and 1,101 in the 10 day group. Cows treated in the 9 day 
program had a 4.1% higher first service conception rate (33.8% 
vs 29.7%, p=0.04).  The 9 day program cows conceived 5.2 days 
earlier than the 10 day program cows (Kaplan Meier mean days  
to conception 37.89 days, CI 35.73 - 40.05 vs 43.19 days,  
CI 40.97 - 45.41, log rank p=0.0036). 

Regardless of which program cows were enrolled in there was 
a significant increase in conception rate for cows observed in 
heat on the morning of day 9 compared with those not observed 
on heat at this time (46.6% vs 28.2%, p=0.000). The greatest 
difference between the 9 day and the 10 day program came from 
the cows that were not detected in heat on the morning of day 9. 

DIB-Synch Plus

Figure 1. Ten day non-cycling cow treatment program

Figure 2. Nine day non-cycling cow treatment program


