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Fertility parameters of dairy cows with
cystic ovarian disease after treatment
with gonadotrophin-releasing hormone
G. A. HOOIJER, M. A. A. J. VAN OIJEN, K. FRANKENA, M. M. H. VALKS
Fertility data were collected every four weeks for 10 years from 40 herds of Holstein-Friesian dairy cattle.
The data collected during 925 lactations from cows with cystic ovarian disease which were treated with
500 pg gonadorelin were compared with data from a control group of 13,869 normal lactations. The intervals
between parturition and first insemination and between parturition and conception were significantly
shorter (P<0-001) in the normal cows, but the interval between first insemination and conception was not.
The overall conception rate tended to be higher (P<0-10) in the normal cows, but the conception rate after
the first insemination was significantly higher (P<0-001) and the number of services per conception was
significantly lower (P=0-008) in the normal cows.
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CYSTIC ovarian disease is an important reproductive disor- between parturition and conception (Scholl and others 1992),
der in dairy cows. It is defined as the persistence of an anovu- that is, the sum of the intervals from calving to insemination
latory follicular structure with a diameter of more than 2-5 and from insemination to conception; the interval from
cm on one or both ovaries in the absence of a corpus luteum insemination to conception is increased if more than one
(Kesler and Garverick 1982, Lopez-Diaz and Bosu 1992), service is required.
The aim of this study was to compare the fertility parawhich results in a disturbance of reproductive function.
Boryczko and others (1995) distinguished between follicular meters of dairy cows with cystic ovarian disease which had
cysts, luteal cysts and intermediate cysts on the basis of the been treated with GnRH from 30 days after calving with those
concentration of progesterone and oestradiol- 17I in the cysts, of normal healthy cows.
and there is a broad variation in the number, size and type
of cysts, resulting in a variety of clinical signs (Kasari and others 1996). Clinically, the disturbance of reproductive function MATERIALS AND METHODS
is most frequently (62 to 85 per cent) characterised by
anoestrus (Day 1991, Watson and Cliff 1997) caused by the Herd characteristics
production of progesterone by more or less luteinised cysts. Forty Holstein-Friesian dairy herds in the northern
However, nymphomania and irregular cycles are also quite Netherlands were monitored for 10 years according to a stancommon (Kasari and others 1996). It is not always easy to dard protocol; the study started in November 1986. Fertility
identify the type of cyst in an anoestrous cow (Jeffcoate and data were collected every four weeks during herd health monAyliffe 1995), but this is not clinically important, because itoring visits. Eighteen of the farms were visited by the same
the response to treatment with gonadotrophin-releasing practitioner and the other farms were visited by six practihormone (GnRH) is the same irrespective of the type of cyst tioners who all used the same protocol. In 36 of the herds, the
animals were kept in loose housing with slatted floors, and
(Dinsmore and others 1989, Day 1991).
The incidence of the condition varies between 5 and 30 per in the other four they were kept in tie-stalls. Twenty-seven of
cent (Kesler and Garverick 1982, Lopez-Diaz and Bosu 1992, the herds had between 25 and 75 cows and 13 had more than
Laporte and others 1994, Hooijer and others 2001). The time 75 cows.
at which a cow is examined in relation to calving is partly
responsible for this wide variation (Opsomer and others Data collection
1996), because a substantial number of the cows which All the gynaecological findings and treatments were recorded
develop cystic ovaries re-establish ovarian cyclicity sponta- in the veterinary automated management production control program for dairy farms (vAMPP) (Noordhuizen and
neously (Kesler and Garverick 1982, Roberts 1986).
There are several treatments for cystic ovarian disease, Buurman 1984), and data were recorded from 19,440 lactaincluding prostaglandin F2oc (PGF2,u), human chorionic tions. From these were excluded: lactations during which the
gonadotrophin (hCG), GnRH and progesterone. PGF2 induces pregnancy diagnosis was unknown; lactations with a calvluteal cysts to regress, and signs of oestrus can be observed ing-to-conception interval less than 50 days and more than
within two or three days of treatment (Kesler and Garverick 250 days; lactations with an interval between calving and
1982); hCG has luteinising hormone (LH) activity, and induces first treatment for cystic ovarian disease of less than 30 days
luteinisation; GnRH also induces LH release, and oestrus usu- or more than 170 days; lactations during which the treatally occurs within four weeks of treatment (Dinsmore and ment included medication other than GnRH; lactations in
others 1990). Repeated treatments with GnRH at seven-day which the cow was not inseminated after treatment; and lacintervals give a higher rate of recovery than a single treatment tations in which the treatment took place on the day of
(Eissa and El-Belely 1995). The administration of proges- insemination.
The following protocol was used to collect information
terone, via an ear implant or intravaginal device for nine to
10 days together with oestradiol induces the cyst to regress by about the fertility parameters. All the animals were investisuppressing its LH and follicle-stimulating hormone (FSH) gated by rectal examination between 30 and 60 days after parsupport via a negative feedback mechanism. After the regres- turition. If they were not pregnant after at least three
sion of the cyst, a new wave of follicles emerges (Roche and inseminations (repeat breeder), they were also examined. An
animal was diagnosed with cystic ovarian disease if follicles
others 1997).
The most important parameter for determining the eco- with a diameter greater than 2-5 cm were detected on one or
nomic losses due to cystic ovarian disease is the interval both ovaries in the absence of a corpus luteum; animals in
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which the condition was diagnosed were treated with 500 pg
gonadorelin (Fertagyl; Akzo-Intervet) when they were diagnosed. Animals treated for the condition but not yet inseminated were monitored for a recurrence four weeks later and
treated again if necessary. A rectal examination for pregnancy
diagnosis was made between 40 and 70 days after the last
insemination; and treated cows that were inseminated before
the visit four weeks later were re-examined at the pregnancy
diagnosis or as a repeat breeder.

Design and analysis
The data set was divided into two groups: 925 lactations of
cows treated for cystic ovarian disease with GnRH, and 13,869
lactations of cows without the condition. These groups were
compared with respect to the following variables: the interval in days between parturition and conception; the interval in days between parturition and first insemination; the
interval in days between first insemination and conception
for the normal group, and the interval between the first
insemination after treatment and conception for the group
with cystic ovarian disease; the conception rate (%); the
conception rate (%) after first insemination; and the
number of services per conception, that is, the number of
inseminations per pregnancy.
When a herd was entered into the study in 1987, only data
for cows which were pregnant were included in the dataset.
The data from 1987 were therefore removed from the multivariate analysis of conception rate and conception rate after
first insemination.
SAS (1989) and STATACORP (1997) software were used for
the statistical evaluation. First, the significance of the difference between the groups with respect to conception rate,
conception rate after first insemination and number of services per conception was analysed by using a chi-squared test.
Because most classes with five or more inseminations contained fewer than five observations, these classes were combined for the chi-squared test. Secondly, to correct for
possible confounding effects such as herd, parity, year of parturition and interval between parturition and first insemination, logistic regression was applied to conception (no/yes)
and conception after first insemination (no/yes), with cystic ovarian disease as the main effect. Poisson regression was
used to correct the number of services per conception for
herd, parity, year of parturition and interval between parturition and first insemination and to estimate the incidence
rate ratio (IRR) for the two groups. Biologically plausible
interactions were tested. The model-building strategies for
logistic and poisson regression were devised according to
Hosmer and Lemeshow (1989). Plots of the Kaplan-Meier
survival function (Kaplan and Meier 1958) were used to
describe the time-related variables (the interval between parturition and conception, the interval between parturition
and first insemination, and the interval between first insemination after treatment and conception). The log-rank test
was used to compare the time-related variables of the two
groups.
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Statistical analysis
The cumulative percentages of the cows which conceived in
relation to days after calving were significantly different
(P<000 1) for the two groups, with 50 per cent of the healthy
cows having conceived after 96 days compared with 115 days
for the cows with cystic ovarian disease (Fig 1). The cumulative percentages of cows which had been inseminated after
calving were also significantly different between the groups
(P<0001) according to the log-rank test, with 50 per cent of
the normal cows having been served after 77 days, compared
with 89 days for the affected cows (Fig 2). Because both
graphs are based only on the cows that conceived, the cumulative percentages both add up to 100 per cent. The interval
between first insemination (in the affected group after treatment only) and conception did not differ significantly
between the groups (Fig 3).
The results of analyses of the conception rate, the conception rate after first insemination and the number of services per conception are summarised in Table 1. The
conception rates were 93 7 per cent for the normal group and
90 9 per cent for the affected group. In the univariate analysis the difference between the groups was significant
(P<000 1), but in the multivariate analysis the difference was
not significant (P=0.053). The conception rate after first
insemination was significantly higher (P<0001) in the normal group (51-1 per cent) than in the affected group (45.6
per cent). The effects of herd, year of parturition, parity and
interval between calving and first insemination were significant (P<0.05) in both models for the conception rate and
conception rate after first insemination. There were no significant interactions. Cystic ovarian disease tended to be
associated with conception (observed ratio [OR] = 1-27) and
it was significantly associated with conception after first
insemination (oR=- 38). These results agree with the results
of the chi-squared test.

RESULTS

Descriptive results
After selection, the data set consisted of 14,794 lactations,
including 925 for cows with cystic ovarian disease (6.3 per
cent). However, only 817 cows were diagnosed with the condition because 82 were affected in two lactations, 10 were
affected in three lactations, and two cows were affected in
four lactations. In 854 of the lactations (92-3 per cent) the
cows were treated once, in 66 (7.1 per cent) they were treated
twice, and in five (0.59 per cent) they were treated three
times.
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Group

Conception rate

COD
Non-COD
COD
Non-COD

Conception rate after
first insemination
Services per conception COD
Non-COD

Univariate Multivariate
Number of
lactations Mean (%) P value
(OR/IRR) 95% Cl
925
13,869
925
13,869
841
12,995

90.9

<0O001

1.27*

0-97-1-62

93.7
45-6

<0001

1.38t

1-20-1-58

015

1-08*

1*02-1-13

51.1
1.78
1.72

* P=0.053

P,0-.O1

t
t P=0-008

OR Observed ratio, IRR Incidence rate ratio, CI Confidence interval

In the final model for the number of services per conception, the effect of cystic ovarian disease was corrected for herd
and the interval between parturition and first insemination.
The condition was significantly associated with an increased
number of services per conception (IRR= 1-08) (P=0.008). The
correction for possible confounding effects thus changed the
preliminary conclusions, based on the univariate analysis,
with respect to the number of services per conception.

DISCUSSION
The fertility parameters of cows with cystic ovarian disease
which were given one or more treatments with GnRH were
compared with those of a large control group of cows.
Matching the cows in the control group would not have been
an acceptable alternative because too few cows would have
remained after correcting for farm, season and calving
pattern.
To be able to compare the results of similar studies of cystic ovarian disease, it is essential that the diagnosis of the condition is consistent. In this study, the diagnosis was made by
experienced veterinarians by rectal palpation. They followed
the protocol for fertility monitoring carefully and did not differentiate between follicular and luteal cysts, because it is not
possible by rectal palpation alone and is not relevant in terms
of the response to treatment (Dinsmore and others 1989,
Opsomer and others 1998). Ultrasonography was not used
because the technique was not available when the study began.
The time after parturition when the cow is examined is critical if reliable results are to be obtained (Opsomer and others
1996). According to the standard protocol, the first examination was made from 30 days after calving, because the condition is common in cows shortly after calving and has a
spontaneous recovery rate of nearly 60 per cent (Kesler and
Garverick 1982). In exceptional cases, treatment was given less
than 30 days after calving, but these lactations were excluded
from the analysis. Lactations with treatments on the day of
insemination were also excluded because these repeat-breeding cows were treated with GnRH to improve their fertility
rather than to treat cystic ovarian disease. Culled animals were
included in the dataset until they were culled, and, because the
reasons for culling were either not evaluated or multiple in
nature, the reason for culling was not included in the analyses.
The affected animals were treated with GnRH, which causes
the release of endogenous LH (Youngquist 1986), luteinisation
of the cyst and a recovery of normal cyclical activity
(Hernandez-Ledema and others 1982). In a field study in the
Netherlands, 50 per cent of cows treated for the condition
with GnRH were inseminated within 24 days of treatment.
More than 50 per cent of the cows which became pregnant
after treatment needed only one insemination (Hooijer and
others 1999).
The Veterinary Record, September 29, 2001

The interval between parturition and conception is the
sum of the interval between parturition and first insemination and the interval between first insemination and conception. Management factors, such as feeding and heat detection,
play a key role in reducing the interval between parturition
and first insemination (Brand and Guard 1996), because a

negative energy balance and low insulin concentrations after
calving may limit the responsiveness of the ovary to
gonadotrophin stimulation (Butler and Smith 1989, Opsomer
and others 1999). The interval between parturition and first
insemination was longer in the group with cystic ovarian disease, but the interval between first insemination and conception was not. The prolongation of the interval between
parturition and conception was therefore due to the prolonged interval between parturition and first insemination.
Although the interval between first insemination and conception was not prolonged, the affected animals required
more services before they conceived. This was probably
because, unlike the insemination-to-conception interval, the
number of services per conception was calculated by including all the inseminations before the first treatment. The same
applies to the conception rate after the first insemination. The
difference between the outcomes of the univariate and multivariate analyses in terms of the significance of the conception rate between the groups can be explained by the
correction for the interval between parturition and first
insemination in the multivariate analysis. It is difficult to
compare the present results with those of other studies,
because of differences in the numbers of cows included, the
choice of treatment, the dosage, the time of treatment after
parturition and the exclusion criteria. The results of this study
show that the time at which cystic ovarian disease is diagnosed and treated after parturition is an essential factor in
reducing the interval between parturition and first insemination, which in turn limits the economic losses caused by the

condition.
Cystic ovarian disease prolonged both the interval between
parturition and first insemination and the interval between
parturition and conception. Furthermore, the cows with
cystic ovarian disease required significantly more services per
conception than the control cows. The treatment of the
affected cows with GnRH did not increase the interval between
insemination and conception after treatment. It is possible to
limit the economic losses due to cystic ovarian disease by
diagnosing and treating it sooner after parturition.

References
BORYCZKO, Z., BOSTEDT, H. & HOFFMAN, B. (1995) Comparison of the
hormonal and chemical composition of the fluid from bovine ovarian follicles and cysts. Reproduction in Domestic Animals 30, 36-38
BRAND, A. & GUARD, C. L. (1996) Principles of herd health and production
management programs. In Herd Health and Production Management in
Dairy Practice. Eds A. Brand, J. P. T. M. Noordhuizen, Y. H. Schukken.
Wageningen, Wageningen Pers
BUTLER, W. R. & SMITH, R. D. (1989) Interrelationships between energy balance and postpartum reproductive function in dairy cattle. Journal of Dairy
Science 72, 767-783
DAY, N. (1991) The diagnosis, differentiation and pathogenesis of COD.
Veterinary Medicine 6, 753-760
DINSMORE, R. P., WHITE, M. E. & ENGLISH, P. B. (1990) An evaluation of
simultaneous GnRH and cloprostenol treatment of dairy cattle with cystic
ovaries. Canadian Veterinary Journal 31, 280-284
DINSMORE, R. P., WHITE, M. E., GUARD, C. L., JASKO, D. J., PERDRIZET,
J. A., POWERS, P. & SMITH, M. C. (1989) Effect of gonadotrophin releasing hormone on clinical response and fertility in cows with cystic ovaries as
related to milk progesterone concentration and days after parturition. Journal
of the American Veterinary Medical Association 195, 327-330
EISSA, H. M. & EL-BELELY, M. S. (1995) Gonadotropin releasing hormone
treatment of Holstein cows with follicular cysts monitored by skim milk
progesterone determination. Wiener Tierarztliche Monatschrift 82, 337-340
HERNANDEZ-LEDEMA, J. J., GARVERICK, H. A., ELMORE, R. G., BROWN,

385

Downloaded from veterinaryrecord.bmj.com on December 14, 2011 - Published by group.bmj.com

PAPERS & ARTICLES

E. M. & KESLER, D. T. (1982) Gonadotropin releasing hormone treatment
of dairy cows with ovarian cysts. III. Steroids in ovarian follicular fluid and
ovarian cyst fluid. Theriogenology 17, 697-702
HOOIJER, G. A., FRANKENA, K., VALKS, M. M. H. & SCHURING, M. (1999)
Treatment of cystic ovarian disease in dairy cows with gonadotrophin releasing hormone: a field study. Veterinary Quarterly 21, 33-37
HOOIJER, G. A., LUBBERS, R. B. F., DUCRO, B. J., VAN ARENDONK, J. A. M.,
KAAL-LANSBERGEN, L. M. T. E. & VAN DER LENDE, T. (2001) Genetic
parameters for cystic ovarian disease in Dutch black and white dairy cattle.
Journal of Dairy Science 84, 286-291
HOSMER, D. W. & LEMESHOW, S. (1989) Applied Logistic Regression. New
York, Wiley & Sons. pp 82-134
JEFFCOATE, I. A. & AYLIFFE, T. R. (1995) An ultrasonographic study of bovine
cystic ovarian disease and its treatment. Veterinary Record 136, 406-410
KAPLAN, E. L. & MEIER, P. (1958) Nonparametric estimation from incomplete observations. Journal of theAmerican Statistical Association 53,457-481
KASARI, R., FULLER, D. T., WIDEMAN, D., JAQUES, J. T., SLAY, L. & LEE, J.
(1996) Bovine COD and the role norgestomet can play in its treatment.
Veterinary Medicine 1, 156-162
KESLER, D. J. & GARVERICK, H. A. (1982) Ovarian cysts in dairy cattle: a
review. Journal ofAnimal Science 55, 1147-1159
LAPORTE, H. M., HOGEVEEN, H., SCHUKKEN, Y. H. & NOORDHUIZEN,
J. P. T. M. (1994) Cystic ovarian disease in Dutch dairy cattle, I. Incidence,
risk-factors and consequences. Livestock Production Science 38, 191-197
LOPEZ-DIAZ, M. C. & BOSU, W. T. K. (1992) A review and an update of cystic ovarian degeneration in ruminants. Theriogenology 37, 1163-1183
NOORDHUIZEN, J. P. T. M. & BUURMAN, J. (1984) Veterinary automated
management production control program for dairy farms. Veterinary

Quarterly 6, 62-77
OPSOMER, G., CORYN, M., DELUYKER, J. H. & DE KRUIF, A. (1998) An
analysis of ovarian dysfunction in high yielding dairy cows after calving based
on

progesterone profiles. Reproduction in DomesticAnimals 33, 193-204

OPSOMER, G., MIJTEN, P., CORYN, M. & DE KRUIF, A. (1996) Post-partum
anoestrus in dairy cows: a review. Veterinary Quarterly 18, 68-75
OPSOMER, G., WENSING, Th., LAEVENS, H., CORYN, M. & DE KRUIF, A.

(1999) Insulin resistance: the link between metabolic disorders and cystic
ovarian disease in high yielding dairy cows? Animal Reproduction Science 16,
211-222

ROBERTS, S. J. (1986) Hormonal disturbances resulting in infertility: cystic
ovaries. In Veterinary Obstetrics and Genital Diseases. 3rd edn. Ed S. J.
Roberts. Woodstock, S. J. Roberts. pp 478-514
ROCHE, J. F., MIHM, M. & DISKIN, M. G. (1997) Physiology and practice of
induction and control of oestrus in cattle. Bovine Practitioner 31, 4- 10
SAS (1989) SAS/STAT User's Guide. Cary, SAS Institute
SCHOLL, D. T., CARPENTER, T. E. & BONDURANT, R. H. (1992) Economic
evaluation of not treating cows with bovine cystic ovarian disease relative to
gonadotropin releasing hormone therapy: a decision-tree analysis approach.
Proceedings of the XXV World Association for Buiatrics Congress, St. Paul.
Vol 1. pp 304-309
STATACORP (1997) Stata Statistical Software: Release 5.0. College Station, Stata

Corporation
WATSON, C. L. & CLIFF, A. J. A. (1997) Survey of cystic ovarian disease in practice. Bovine Practitioner 31, 15-18
YOUNGQUIST, R. S. (1986) Cystic follicular degeneration in the cow. In
Current Therapy in Theriogenology. Ed D. A. Morrow. Philadelphia. W. B.
Saunders. pp 243-246

Disseminated eosinophilic disease
resembling idiopathic hypereosinophilic
syndrome in a

dog

1. AROCH, S. PERL, A. MARKOVICS
True idiopathic hypereosinophilic syndrome has been described in human beings and cats, but not in dogs.
The syndrome is characterised by prolonged unexplained peripheral mature eosinophilia, the infiltration of
many organs by eosinophils, organ dysfunction and a fatal outcome. This paper describes an idiopathic
disseminated eosinophilic disease in a dog involving various organs, manly the heart and the lungs,
accompanied by a leukemoid eosinophilic response, and a fatal outcome. The histopathological findings
included the infiltration of the myocardium, lung parenchyma, liver, spleen, lymph nodes and skeletal
muscles with eosiniphils.
THE idiopathic hypereosinophilic syndrome (HES) has been
described in human beings and cats (Chusid and others
1975, Parrillo and others 1979, Fauci and others 1982,
McEwen and others 1985, Harvey 1990, Neer 1991, Saxon
and others 1991, Gallin 1994). Disseminated eosinophilic
disease has also been described in a ferret and in two dogs.
However, the ferret had a concurrent lymphoma, and both
the dogs were infested by helminth parasites, which could
have been the reason for the eosinophilia (Goto and others
1983, Blomme and others 1999). These cases do not fit the
classic signs of HES which is characterised by a prolonged
eosinophilia (eosinophils >1-5 x 109/litre) with no recognisable cause, organ dysfunction and often a fatal outcome.
Many organs may be involved, including the heart, lungs,
spleen, liver, blood, bone marrow, skin, gastrointestinal tract
and nervous system (Neer 1991, Gallin 1994). The histological lesions consist mainly of the infiltration of tissues with

386

eosinophils (Neer 1991, Gallin 1994). In human beings, cardiovascular lesions are present in approximately 84 per cent
of the patients, predominantly in the left cardiac chamber
(Davies and others 1983). In cats, cardiac lesions have been
reported less frequently, and the main organs involved are the
bone marrow, small intestine, mesenteric lymph nodes and
the liver. A thorough search of the veterinary literature did
not reveal a previous report of true HES in dogs. This paper
describes a dog with idiopathic disseminated eosinophilc disease resembling HES, accompanied by a severe peripheral
mature eosinophilia.
CASE REPORT
A six-and-a-half-year old intact male German shepherd dog
had been depressed, anorexic, intolerant of exercise and list-
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