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Why is a pregnancy test 

difficult?
• Current methods:

• Fecal progesterone

Non-invasive 

Species specific patterns?

Longitudinal: need many samples over time

Susceptible to false positive/pseudopregnancy



Isobe et al., 2007 Dumonceaux et al., 2006

Giraffe: a 

well-studied 

species

▪ High levels of 

variation 

▪ Obvious 

elevation 

occurs late in 

pregnancy

▪ Variation in 

what elevated 

levels are 
(80,000ng/g vs 

100,000ng/g)



Other Species Data:

Single individual longitudinally sampled. Roan antelope 

(Hippotragus equinus). Kamgang et al 2023.

Fecal estrogen (dashed line) and progestogen (solid line) for 

2 non-pregnant female Beira antelope (Dorcatragus

meglaotis) Wolf et al., 2019.

For each new species of interest you would need to start by doing a longitudinal study of multiple 

individuals to build up typical ranges for pregnant and non-pregnant individuals.



Why is a pregnancy test 

difficult?
• Current methods:

• Fecal progesterone

Non-invasive 

Species specific patterns?

Longitudinal: need many samples over time

Susceptible to false positive/pseudopregnancy

• Ultrasound
Clear, definitive result

Non-invasive (?)

Requires behavioral training and cooperation or knock-down

Requires a trained vet/staff

Punk the giraffe from Abilene Zoo, 2020.



My solution: PAG

• Pregnancy-associated glycoprotein (PAG)
• Family of glycoproteins produced by mononucleate and binucleate trophoblastic cells

• In cattle – detect pregnancy <30 days after artificial insemination
• <40days for sheep and goats

• Commercial ELISA assays are available
• Designed for use in blood/serum samples or milk samples



My solution: PAG

Barbato et al., 2017

Cows

Sheep

Wallace et al., 2015

Buffalo

Goats

Sousa et al., 1998



My solution: PAG

Barbato et al., 2016

Canary dairy goats. González et al., 2004

Sousa et al., 1998



Evidence supporting PAG Use

Dvornicky-Raymond et al., 2020

IDEXX PAG Elisa using serum



Evidence supporting PAG Use

Dvornicky-Raymond et al., 2020

IDEXX PAG Elisa using serum



Sample Types of Interest

•Serum
• Difficulties in collection

•Milk

•Fecal Extracts
• Easy to collect 

• Easy to extract

•Saliva
• Relatively easy to collect

• Needs animal cooperation

•Urine
• Has proven impossible



Sample Type: Serum

Species # Samples 

Assayed

# Positive # Negative

Cattle 6 6/6 0/0

Sheep 3 3/3 0/0

Goat 3 3/3 0/0

Giraffe 2 2/1 0/1

Bongo 1 1/1 0/0

Grant’s 

Gazelle

1 0*

108d postpartum

1*



Sample Type: Fecal Extract

Fecal Extracts: 

▪ Both Wet and Dried Feces

▪ 40% and 80% MeOH

Dik-Dik troubles

Species # Samples 

Assayed

# Positive # Negative

Cattle 4 4/4 0/0

Sheep 3 1/2 1/1

Giraffe 2 0/2 0/0

Dik-Dik 8 4/8 4/0



Sample Type: Saliva

Species # Samples 

Assayed

# Positive # Negative

Cattle 4 4/4 0/0

Sheep 2 2/2 0/0

Giraffe 30 12/1* 2/4*

Grant’s 

Gazelle

1 0*

108d postpartum

*

Trouble with Giraffe numbers and samples



Case Study: Wendy Giraffe

5 Aug 2022: keepers suspect Wendy is pregnant

▪ Ultrasound preformed: no fetus seen

▪ Saliva and serum collected and assayed for PAG: positive for PAG

Keepers continue to collect ~weekly saliva for potential longitudinal study

8 Feb 2023: email from keepers. Wendy suddenly is looking “not pregnant”

▪ Assay samples collected from August 2022 to February 2023

▪ NONE test positive

▪ Embryonic mortality?



Future Directions and 

Collaborations

• Looking for collaborators to facilitate collections
• Interested in feces, saliva, urine

• Looking to possibly expand to species other than giraffe

• Propose taking this to the field
• Collect feces from free-ranging animals to determine how many 

females are pregnant

• Determine pregnancy for animals being relocated

• Potentially help determine success of artificial inseminations
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Questions?

MRichter@MemphisZoo.org



Supply Cost:

Salivette® Swabs: 

$71/pack of 100

Conception PAG Assay: 

$400/100 tests

Total cost per sample: $4.71
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• González, F., Cabrera, F., Batista, M., Rodríguez, N., Álamo, D., Sulon, J., Beckers, JF.,Gracia, A. 2004. A 
comparion of diagnosis of pregnancy in the goat via transrectal ultrasound scanning, progesterone, and pregnancy-
associated glycoprotein assays. Theriogenology. 62:1108-1115.

• Isobe, N., Nakao, T., Shimada, M., Fukumoto, Y., Wantanabe, H., Minami, S., Noda, A. Yoshimura, Y. 2007. Fecal 
progestogen and estrone during pregnancy in a Giraffe: A case report. Journal of Reproduction and Development 
53(1).

• Kamgang, V.W., Bennett, N.C., van der Goot, A.C., Ganswindt, A. 2023. Endocrine correlates of female 
reproductive activity in the roan antelope (Hippotragus equinus). Journal of Zoology 319:131-142.

• Wolf, T. E., Arif, A., Bennett, N. C., & Ganswindt, A. 2019. Noninvasive measurements of ovarian activity in Beira 
antelope (Dorcatragus megalotis). Reproduction in Domestic Animals, 54(2), 275-279.


	Slide 1: The hunt for a ruminant pregnancy test
	Slide 2: Why is a pregnancy test difficult?
	Slide 3
	Slide 4: Other Species Data:
	Slide 5: Why is a pregnancy test difficult?
	Slide 6: My solution: PAG
	Slide 7: My solution: PAG
	Slide 8: My solution: PAG
	Slide 9: Evidence supporting PAG Use
	Slide 10: Evidence supporting PAG Use
	Slide 11: Sample Types of Interest
	Slide 12: Sample Type: Serum
	Slide 13: Sample Type: Fecal Extract
	Slide 14: Sample Type: Saliva
	Slide 15: Case Study: Wendy Giraffe
	Slide 16: Future Directions and Collaborations
	Slide 17: Acknowledgements
	Slide 18: Questions?
	Slide 19: Supply Cost:
	Slide 20: Literature Cited

