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Endocrinology (reproduction) 
 

ANTI-MUELLERIAN HORMONE (AMH) 

Species: Canine, feline, equine 

Specimen: 2 mL serum 

Container: Plain (red top) or serum separator tube 

Collection protocol: Standard venepuncture 

Special handling/shipping requirements: Samples should be transported to the laboratory within 24 hours 

General information about the disease: N/A 

General information about when this test is indicated:  Determination of gonadal status of an animals in 

circumstances including:  

- Suspected cryptorchid males  

- Female cats and dogs with unknown desexing history, particularly stray animals 

- After desexing surgery to confirm complete removal of gonadal tissue** 

- Supposedly desexed bitches and queens exhibiting signs of oestrus (confirmation of "ovarian 

remnant syndrome")** 

Anti-Müllerian hormone (AMH) is produced by the follicles of a sexually mature ovary and Sertoli cells in a 

sexually mature testes. After complete ovariectomy or castration, levels of AMH decrease significantly. Intact 

bitches and dogs, and cryptorchid animals, will have higher levels of AMH than completely desexed animals. 

A single serum test can differentiate these animals. After desexing, it is recommended to wait at least 30 

days before testing, when evaluating for the presence of functional gonadal tissue. In general, low levels of 

AMH indicate the animal is desexed, high levels indicate the animal has functional gonadal tissue. 

**It is important to note that data are lacking concerning animals with ovarian remnant syndrome. One study 

indicates that AMH is reliable for detection of ovarian remnant syndrome, but this study also points out that 

accuracy may be assay-dependent (Turna 2015). A positive AMH result in an animal showing signs of 

retained ovarian tissue helps with confirmation (ruling in). However, a negative AMH does not completely 

exclude/rule out the presence of retained gonadal tissue. If a negative AMH result is reported in an animal 

with clinical signs of retained ovarian tissue, additional diagnostics (e.g. vaginal cytology, progesterone, 

imaging, or a gonadotroph stimulation test) should be pursued. 

Note that the assay used by Gribbles Veterinary is a human assay, which has not been fully validated in 

veterinary species. Testing performed at Gribbles Veterinary indicates that this test performs best in male 

horses for detection of cryptorchidism.   

AMH can be used to aid in the diagnosis of granulosa cell tumours in horses. However, the human assay 

used by Gribbles Veterinary has not been evaluated for that utility, and is not recommended at this time for 

diagnosis of GCT.  

Comparison with other related tests:  A single random blood sample for AMH testing is sufficient to 

distinguish a fully neutered animal from a completely intact animal. In-house methods to assess gonadal 

status include vaginal cytology (which requires the animal to be in oestrus) or ultrasound (which requires an 

experienced operator, and may miss small ovarian remnants). Serum progesterone or testosterone can be 

measured, but interpretation can be hampered by naturally fluctuating levels of each, particularly with stage 

of cycle in females and with cryptorchidism in dogs. Stimulation with gonadotrophs (hCG or GnRH) may be 

required to demonstrate functional gonadal tissue. 
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INHIBIN 

Species: Equine 

Specimen: Serum 

Container: Plain (red top) 

Collection protocol: Standard venepuncture 

Special handling/shipping requirements: Standard 

General information about the disease: N/A 

General information about when this test is indicated:  Inhibin has been used to help confirm suspected 

ovarian granulosa cell tumours in the mare. These tumours are hormonally active and can produce inhibin, 

testosterone and progesterone. A non-pregnant mare with inhibin concentrations greater than 0.7 ng/mL, 

testosterone concentrations greater than 500-100 pg/mL and progesterone concentrations less than 1 ng/mL 

is very likely to have a GCT. Note that this assay has not been validated in the horse, and evaluation of this 

inhibin assay for diagnosis of GCT has not been performed. 

Comparison with other related tests:  Testosterone assay is no longer recommended for diagnosis of 

mare GCT, as the assay cannot detect these relatively low levels of circulating testosterone.  Recently, 

serum Anti-Muellerian hormone (AMH) has been investigated for diagnosis of GCT, but this test has not 

been evaluated for that purpose at Gribbles Veterinary. 
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OESTRONE SULPHATE 

Species: Equine 

Specimen: Serum 

Container: Plain tube (red top) 

Collection protocol: Standard venepuncture 

Special handling/shipping requirements: Standard 

General information about the disease: N/A 

General information about when this test is indicated:  Pregnancy diagnosis: This is the most reliable 

means of pregnancy diagnosis in the mare from approximately 100 to 310 days. Increased concentrations of 

oestrone sulphate indicate a viable foetus and concentrations will drop immediately if foetal death occurs. 

Oestrone sulphate concentrations can decrease in late pregnancy and can give a negative result in mares in 

late pregnancy. A non-pregnant mare has an oestrone sulphate concentration of <5 ng/mL. The 

concentration in a pregnant mare is typically >20 ng/mL and generally around 100 ng/mL. 

Cryptorchid (rig) identification: The equine testis produces ten times the quantity of oestrogen compared with 

testosterone and it is therefore much easier to differentiate a cryptorchid from a gelding by measuring serum 

oestrone sulphate rather than testosterone. This test is not recommended in horses less than 3 years of age 

and donkeys, which will require testosterone assay after stimulation with hCG. Note that cryptorchids may 

not produce sufficient oestrone sulphate concentrations and therefore a low result may not “rule-out” the 

possibility of retained testicular tissue. 

Comparison with other related tests:  For pregnancy diagnosis, progesterone can be used from days 19-

22, and PMSG may be used from days 40-100.  Anti-muellerian hormone can also be used for cryptorchid 

diagnosis. 

 

PREGNANT MARE SERUM GONADOTROPIN (PMSG) 

Species: Equine 

Specimen: Serum 

Container: Plain tube (red top) 

Collection protocol: Standard 

Special handling/shipping requirements: The assay should not be run on haemolytic, icteric, or lipaemic 

samples 

General information about the disease: N/A 

General information about when this test is indicated: PMSG is detectable in mares between days 40-

120 of gestation when functional endometrial cups are present. Peak concentrations in most mares occur 

between days 60-80. Variation in levels between mares means that a negative test result before 60 days or 

after 90 days from breeding does not rule out pregnancy. The test is a latex agglutination test, with results 

reported as positive or negative. A positive result generally indicates pregnancy but false positives do occur 

if there has been foetal death after the endometrial cups have formed (i.e. after day 40). 

Comparison with other related tests: Progesterone can be used for pregnancy diagnosis between days 

12-22. Oestrone sulphate can be used from days 100-310. 

 

PROGESTERONE 

Species: All 

Specimen: 1 mL serum 
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Container: Plain (red top) tube. Do not use gel serum separator tubes. 

Collection protocol: Standard venepuncture 

Special handling/shipping requirements: 

Samples should be transported to the laboratory within 12-24 hrs. Ruminant progesterone is unstable in 

clotted blood. Concentrations fall significantly within two hours at 17°C. In ruminants avoid the use of gel 

tubes and separate serum within two hours of collection. 

General information about the disease: N/A 

Serum progesterone for timing of mating in the bitch: 

There is variability between bitches in the time at which ovulation occurs during oestrus. Vaginal cytology, 

the traditional test for determining the best time to mate has its limitations as it can only place bitches into 

broad categories of proestrus, oestrus, dioestrus and anoestrus. It cannot detect ovulation time per se. 

In the bitch, serum progesterone is low during anoestrus and proestrus, begins to rise in late proestrus, 

increases rapidly around ovulation to reach high levels at the beginning of dioestrus. Determining serum 

progesterone concentrations periodically from mid proestrus and timing mating according to results has 

proven very useful in bitches with reduced fertility or irregular cycles, when AI is being used and where 

bitches have to be taken some distance to the dog.  

In bitches with a history of infertility or irregular cycles, or where the owner is not familiar with the bitch's 

cycle, collect a serum sample (red top tube) at the first indication of bleeding. Alternatively, collect the first 

serum sample within 1-2 days of detecting >60% cornified cells on vaginal cytology. Ideally the first sample 

has a serum progesterone concentration of <3 ng/ml. Progesterone concentrations should then be assessed 

every day or every other day to determine the best time for mating.  

Serum progesterone for estimating day of parturition in the bitch: 

Variability in the timing of ovulation, length of oestrus and multiple breeding dates make it difficult to predict 

an exact due date for the litter. The duration of pregnancy has always been regarded as 63-65 days from the 

first mating. However, a range of 58-68 days from the first mating is more likely to be correct. There are a 

variety of methods available to try and get a more precise whelping date. The whelping date is likely to be 57 

± 1 days from the first day of dioestrus as determined by vaginal cytology, 63 ± 1 days from the day of 

ovulation and 65 ± 1 days from the LH surge as assessed by the rise in progesterone above 3 ng/mL. 

Progesterone concentrations fall in bitches close to parturition. Measuring progesterone in serum within 1 – 2 

days of the expected parturition date can help pinpoint time of parturition. 

Plasma progesterone concentrations typically fall below 2 ng/mL approximately 18 – 30 hours before 

parturition. 

Serum progesterone for confirmation of pregnancy in animals:  

Serum progesterone is not a useful test in confirming pregnancy in the bitch. Concentrations are not 

significantly different between pregnant and non-pregnant animals in dioestrus. Serum relaxin can be used 

for confirmation of pregnancy in the bitch. 

In most species, the serum progesterone concentration during pregnancy is not significantly different from 

the concentration during the mid-luteal stage of the oestrus cycle. Therefore, a single random high value is 

not confirmatory of pregnancy if the stage of the oestrus cycle is not known and the sample is taken during 

the breeding season.  

A single low serum progesterone concentration (<0.5 ng/mL) indicates the animal is not pregnant. 

As well as pregnancy, other causes of persistent corpus lutea will produce high progesterone concentrations 

and must be considered, e.g. pyometra. 

 

RELAXIN TEST 

Species: Canine and feline 



 

 
Endocrinology (reproduction)  Gribbles Veterinary Handbook | 2018 | 5 

Specimen:  Serum or plasma 

Container: Red top tube (serum), EDTA, sodium citrate or lithium heparin (plasma) 

Special handling/shipping requirements:  

Relaxin will start to degrade after about 4 hours, so samples kept at room temperature should be analysed 
as soon as possible. The sample can be kept in the fridge for up to 48 hours and should ideally be kept 
chilled during transport to the lab. Separated serum or plasma samples may be kept frozen for later analysis. 

Collection protocol:  

Sample at 31 days after the last mating. If the mating date is unknown, and the test gives a negative or 
suspicious result then repeat in 7-10 days to confirm.  

General information about the disease: N/A 

General information about when this test is indicated: 

Pregnancy in the bitch/queen can be confirmed by measuring concentrations of the hormone relaxin. Relaxin 
is detectable from about 20 days post mating. By day 28 the test is positive 80% of pregnant canines/felines. 
However, depending on factors such as breed or size of bitch, litter size and time of mating relative to the LH 
surge it may not become positive to 31 days then remains positive for the remainder of the gestation. 
Pseudopregnancy does not give a positive result, as there is no placenta. As with all pregnancy tests, a 
positive result reflects the status at the time of testing and does not guarantee that the animal will remain 
pregnant. Relaxin levels decrease within 2-3 days of the loss of a viable pregnancy. 

Comparison with other related tests: Relaxin is superior to progesterone measurement for pregnancy 

detection in both species. Progesterone cannot reliable distinguish between pregnancy and 

pseudopregnancy in dogs or cats, and similar levels of progesterone are produced in pregnancy and 

dioestrus in dogs. Relaxin does not increase during pseudopregnancy in dogs or cats or in non-pregnant 

bitches in dioestrus. 

 

TESTOSTERONE 

Species: Canine, equine, alpaca 

Specimen: Serum 

Container: Plain (red top) or gel tube 

Collection protocol: Standard venepuncture 

Special handling/shipping requirements: Separate the serum and transport to the laboratory within 12-24 

hrs. 

General information about the disease: N/A 

Testing to identify cryptorchid animals: 

CANINE: 

Testosterone level in intact dogs will vary substantially throughout the day. Measurement of a single baseline 

testosterone can therefore sometimes give equivocal results. Results greater than 1.0 nmol/L are generally 

consistent with the presence of testicular tissue (intact or cryptorchid).  

A HCG stimulation test can be used to increase the chances of a meaningful testosterone result. A protocol 

for this test is as follows:  

 Take a baseline blood sample.  

 Inject GnRH at 2 ug/kg or 50 ug for larger dogs 
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 Collect a blood sample after 60 minutes.  

 There should be a 2-3 fold increase in testosterone above baseline, and no response in a castrate.  

The test can also be performed in cats:  

 Take a baseline blood sample.  

 Inject 500 IU HCG IV 

 Collect a blood sample after between 30 and 120 minutes.  

 There should be a 2-3 fold increase in testosterone above baseline, and no response in a castrate.  

EQUINE: 

Testosterone concentrations in the stallion vary with season, with a mean of 3 nmol/l in the non-breeding 

season rising to 12 nmol/L at the height of the breeding season. Geldings have low or undetectable 

concentrations (<0.19 nmol/L) of testosterone. A cryptorchid is likely if the serum testosterone concentration 

is greater than 0.30 nmol/L. 

Baseline testosterone concentrations are not significantly different between stallions and unilateral 

cryptorchid horses. Bilaterally cryptorchid horses have a lower baseline testosterone concentration and most 

commercially available assays are not sensitive enough to detect these low levels. A single serum 

testosterone test is therefore NOT recommended for diagnosing cryptorchidism. 

The equine testis produces ten times the quantity of oestrogen compared with testosterone and it is 

therefore much easier to differentiate a cryptorchid from a gelding by measuring serum oestrone sulphate. 

This test is not recommended in horses less than 3 years of age and donkeys.  

Younger animals require a stimulation test. A protocol for this test is as follows:  

 Take a baseline blood sample. 

 Inject 6000 IU HCG IB 

 Collect blood between 30 minutes ad 2 hours after HCG 

 A true cryptorchid should show an increase in testosterone from 0.3 – 4.3 nmol/L to 1 – 12.9 nmol/L. 

Castrated horses should remain below 0.19 nmol/L. 

ALPACAS AND LLAMAS: 

A single testosterone measurement is often all that is required. If equivocal results are found, then an HCG 

stimulation test can be used. For this test, serum testosterone concentrations are measured in two blood 

samples collected before and 18 hours after IM administration of 5000 IU HCG. NB: Alpacas reach sexual 

maturity at 10-12 months of age and llamas at 20-24 months. 

Comparison with other related tests: 

The equine testis produces ten times the quantity of oestrogen compared with testosterone and it is 

therefore much easier to differentiate a cryptorchid from a gelding by measuring serum oestrone sulphate. 

Serum AntiMullerian hormone (AMH) assays are now available for identification of cryptorchid dogs, cats, 

and horses and in some instances can be used in lieu of the stimulation assays. The presence of penile 

spines can assist in identifying intact male cats as these are testosterone-dependent. 

**Note that the testosterone assay is a human assay, which has not been validated in veterinary species. 

Gribbles has not assessed this assay for the purposes described above, and the expected values reported 

above should be considered rough guidelines. Where possible, consider alternative diagnostics for 

identification of cryptorchid animals. 


