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Placen>>s:		Mechanisms	
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Ascending	Placen>>s	



Hematogenous	
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Placen>>s	



Nocardioform	
Placen>>s:	Bacteria	

C Carter UKVDL 2016 



Nocardioform	
Placen>>s:	Bacteria	

C Carter UKVDL 2017 



Placen>>s	

Clinical	signs	
•  Premature	mammary	
gland	development	

•  Cervical	soGening	
•  Vaginal	discharge		
	

	
	



Diagnos>cs:	
•  General	physical	
•  Rectal	palpa>on	
•  Ultrasound-	trans-rectal,	
trans-abdominal	

•  Hormone	profiles	
•  Culture(if	discharge)	
•  Pulse	wave	color	doppler	
•  Leptospirosis	>ters	

Placen>>s	



Placen>>s	



         Ousey	JC.	Vet	Clin	Eq.	Prac8ce.		2006(22):727-747	

Placen>>s	



Serum	Progestogen	
Concentra>ons	

•  	Some	cross-reac>vity	with	P4	assays	
•  	Concentra>ons	fluctuate	
•  	Proges>n	assays	+	CTUP	

(Sheerin,	Morris	2007)		



Progestogens	

(Ousey	JC.	Vet	Clin	Eq.	Prac8ce.	(	2006)22:727-747	



Progestogens	

Ousey	JC.	Vet	Clin	Eq.	Prac8ce.		(2006)22:727-747	



Biochemical	
markers	

•  Total	Estrogens	
•  Relaxin	
•  Diagnos>c	panel??	

– Specific	for	inflamma>on	and	placenta	
( (SAA, Haptoglobin, DHEA, Estradiol 

17b, Progestins-5a DHP, 17 Hydroxy 
DHEA sulfate, Alpha fetal protein) 

	



Biochemical	
markers	

	
Acute	phase	proteins:	
•  Serum	Amyloid	A	

	

Cou8nho	de	Silva	2013,	Christofferson	2010,	Canisso	2014	



Biochemical	
markers	

	
Acute	phase	proteins:	
•  Haptoglobin	

Cou8nho	de	Silva	2013,		Canisso	2014	



Biochemical	
markers	

	
Estradiol	17B	
	

		Canisso	2014	



Biochemical	
markers	

	
Alpha	Fetal	Protein	(AFP)	
	

		Canisso	2014	



Biochemical	
markers	

	

•  (	

Field	Study	(700	mares)-	within	7	days	of	
abor>on:		
•  AFP	increased	
•  Estradiol-17B	decreased	
•  Progesterone	not	significantly	associated	with	
pregnancy	outcome	

	

	Wynn	MA	AAEP	2016	



•  Ac>vin	A--acute	mediator	of	inflamma>on			
•  Hypothesis--Ac>vin	A	is	increased	in	serum	and	fetal	fluids	of	

pregnant	mares	with	placen>>s.	
•  Objec>ve--determine	maternal	serum	and	allantoic	fluid	

concentra>ons	of	Ac>vin	A	in	mares	with	experimentally	
induced	placen>>s.		

Biochemical	
markers	

Clinical	Therio	(2019)11:3;433	



Biochemical	
markers	

•  				Serum	concentra>ons	in	placen>>s	mares,	day	6	prior	to	
abor>on.	

•  					Allantoic	fluid	concentra>ons	in	placen>>s	mares	day	5	
aGer	inocula>on.		

15 

14 

270 d gestation 

•  Serum and allantoic fluid daily 
•  Ac>vin	A	determined	at	-8,	-6,	-4,	-2,	-1,	

and	0	days	preceding	abor>on		

placentitis 

control 



Inflammatory	
markers	

Hypothesis--induc>on	of	ascending	placen>>s																																					
significant	increase	in	inflammatory	markers	in	fetal	fluid	
compartments	and	associated	>ssues.		
	

Clinical	Therio	(2019)11:3;433	



•  Of	the	fluids	studied,	only	effect	of	inocula>on	on	amnio>c	
fluid--					IL1ß,	IL6,	IL10,	and	GRO	in	placen>>s.	

•  Inflamma>on	localized	to	the	amnio>c	fluid,	minimal	effect	
on	allantoic	fluid	or	serum	of	inoculated.		

•  Maternal	response										pro-inflammatory	
•  Fetus	has	a	regulatory	role	inflamma>on	
•  		amnio>c	IL6	and	IL10	–	diagnos>c	predictors	for	microbial	

invasion	of	the	amnio>c	cavity	in	humans	
•  Amnio>c	fluid	sampling	may	be	more	predica>ve	of	

placen>>s	than	serum	or	allantoic	biomarkers.		

	

Inflammatory	
markers	

Clinical	Therio	(2019)11:3;433	



What	can	we	do?	

Antimicrobial 
Anatomic correction 

Bacteria 

Anti-inflammatory 
Immunomodulatory 

IL-6 
IL-8 

Anti-prostaglandin 
Uterine 
quiescence 

PGE2 

PGF2α 

M.M LeBlanc 



•  Antibiotics 
•  Progesterone 

supplementation 
•  Non-steroidal anti-

inflammatories 
•  Rheostatic agents 

Placen>>s:	Treatment	



•  An>microbial	resistance		
•  Doxycycline	

–  Broad	spectrum	an>microbial		
–  Treat	intracellular	microorganisms:		High	cellular	
penetra>on.		

•  Limited	knowledge-toxicity	and	ability	of	
tetracyclines	to	diffuse	to	the	fetoplacental	unit.		

Placen>>s:	Treatment	

Clinical	Therio	(2019)	11:3;417		



•  Study	aim:	Assess	doxycycline	diffusion	to	
fetoplacental	unit	during	late	pregnancy	and	poten>al	
toxicity	to	foal.		

 
 
 
 

 

Placen>>s:	Treatment	

Clinical Therio (2019) 11:3;417  

treated	

control	

6 

6 

Daily	PE	
Mammary	gland	PH	
 

•  Q7	days:	
•  CBC,	Chem	
•  Plasma	conc	doxy	
 



Placen>>s:	Treatment	

Clinical	Therio	(2019)	11:3;417		

•  Allantoic	&	Amnio>c	fluid	
•  CBC,	Chem	both	mare/foal	
•  Exam	2x/day	
•  Conc	of	doxy	in	plasma	mare/
foal	

•  Conc	of	doxy	in	fetal	fluids	



Results:	
•  Doxycycline	concentra>ons	in	allantoic	fluid	>		
amnio>c	fluid	

•  Doxycycline	detected	in	foals	plasma	immediately	
aGer	birth.		

•  No	clinical	signs	sugges>ve	of	doxycycline	toxicity	
(e.g.	diarrhea	and	jaundice).		

•  No	differences	in	CBC	or	Chemistry	

Placen>>s:	Treatment	

Clinical	Therio	(2019)	11:3;417		



Conclusion:	
•  Doxycycline	to	late	term	
pregnant	mares	did	not	result	
in	apparent	clinical		

•  Doxycycline	crosses	the	equine	
placenta	and	achieves	high	
concentra>ons	in	the	
fetoplacental	unit.		

    
                                         	

Placen>>s:	Treatment	

Clinical	Therio	(2019)	11:3;417		



UKVDL	

Unpublished	data	Dr.	E.	Erol	



Hagyard	Lab	2020	



Placen>>s:	Treatment	

Ellerbrock	R	et	al.	Clin	Therio	(2019)119:3;451	



Hypothesis:	
•  Enrofloxacin	administra>on	to	
early	pregnant	mares																										
-----	high	concentra>ons	of	
enrofloxacin/metabolite	
ciprofloxacin	in	fetal	fluids	

•  Fluoroquinolone	exposure	in	
early	pregnancy	induces	
chondrotoxic	lesions	in	the	60	
day	fetus.		

Placen>>s:	Treatment	

Ellerbrock	R	et	al.	Clin	Therio	(2019)119:3;451	



Objec>ve:	
•  Determine	enrofloxacin/ciprofloxacin	in	fetal	fluids	
during	early	pregnancy	

•  Compare	endochondral	ossifica>on	of	long	bones	
from	fetuses	with	gesta>onal	age	matched	controls.		

Placen>>s:	Treatment	

6 

7 

treated	

control	

Aborted	
(62+.5	days)	

•  Allantoic/amnio>c	fluid	
•  Limbs,	heart,	lung,	liver,	
kidney,	placenta-	histology	

•  Fetal	limbs	assessed	car>lage	
and	extracellular	matrix		

Ellerbrock	R	et	al.	Clin	Therio	(2019)11:3;451	



Results:	
•  Enrofloxacin	and	
ciprofloxacin	in	both	
amnio>c	and	allantoic	
fluids		

•  No	differences	in	
histological	features	of	
front	or	hind	limbs.		

Placen>>s:	Treatment	

Ellerbrock	R	et	al.	Clin	Therio	(2019)119:3;451	



•  Short	term	administra>on	of	
enrofloxacin	in	early	pregnancy	did	
not	result	in	pathologic	lesions	in	the	
equine	fetus.		

•  Further	research-	assess	other	stages	
of	pregnancy,	longer	dura>ons,	long	
term	foal	outcomes		

Placen>>s:	Treatment	

***Enrofloxacin may be useful to treat select 
severe bacterial infections in pregnant mare***  
	 Ellerbrock	R	et	al.	Clin	Therio(	2019)11:3;451	



Placen>>s:	Treatment	

Ellerbrok	RE	et	al,	AAEP	proc	(2019)65;63	



•  No	clinical	lameness	noted	by	30	days	of	age	
•  No	difference	in	tendon	tensile	strength	
•  Osterochondral	changes	similar	in	txn	and	non	txn	
*Long	term	studies	needed	to	determine	affect	for	first	year	of	life*	

Placen>>s:	Treatment	

6 

6 

7.5mg/kg	
PO	SID	

15mg/kg	
PO	SID	

14	days	late	gesta>on	
Plasma	daily	

•  Foals	30d	euthanized	
•  Prox	art	surfaces	of	

humerus,	Femur,	>bia	
rads,	macro	and	
histologically	

•  Tendon	strength	tested	

5 
Control	



    
                                         	

Placen>>s:	Treatment	

Varner J. et al AAEP proc( 2019)65;59  

 
•  Characterized	an>-inflammatory	effects	of	firocoxib,	TMS	and	

altrenogest	in	fetal	fluids	in	mares	with	placen>>s	
•  Live	foal	delivery	rates	compared	in	treated/infected	vs	

untreated/infected	mares.		



Placen>>s:	Treatment	

TREAT	

INFECT	

7 

6 

•  Allantoic/amnio>c	fluid	
•  TNF-alpha,	IL1-B,	IL-6,	IL-10	
•  PGF2a,	PGE2	
•  Time	inocula>on	to	delivery	
•  Foal	survival	rate		

Varner J. et al AAEP proc (2019)65;59  



Placen>>s:	Treatment	

TREAT	

INFECT	

7 

6 

•  Allantoic	cytokine/prostaglandin	conc	
same	

•  Amnio>c	fluid:	TNF-a,	IL-1B,	IL-6,	PGF2a,	
PGE2						in	TREAT	

•  TREAT	carried	longer	(40	vs14	days)	
•  				live	foals	rate	(100%	vs	33%)	
•  				foal	survival	

Varner J. et al AAEP proc (2019)65;59  



•  Suppressive	effect	of	
firocoxib,	TMS	and	
altrenogest	on	
proinflammatory	
mediators	

•  Treatment	with	firocoxib,	
TMS	and	altrenogest						
pregnancy	maintenance	
and	foal	outcome		

Placen>>s:	Treatment	

Varner J. et al AAEP proc (2019)65;59  



Placen>>s:	Treatment	

J	of	Eq	Vet	Science	(2018)66:233	



•  Rise	in	uterine	blood	flow	in	pregnancy	
•  ASA	inhibits	platelet	aggrega>on	and				blood	
flow	in	women	

•  Aim:		analyze	effect	of	ASA	on	uterine	blood	
flow,	placental	development	and	foal	weight	
in	normal	and	abnormal	pregnancies	

Placen>>s:	Treatment	



•  Foals	birth	weight	posi>vely	correlated	with	mare’s	parity	
•  Foal	and	placental	weight	not	inflenced	by	treatment	
•  BFVtotal	sig	varied	between	treatment	groups	
•  During	late	pregnancy	TAMV	was	higher	in	ASA	bid	

Placen>>s:	Treatment	

7 5000mg	sid	
d120	

5000mg	sid	
d120-285	
5000mg	bid	
D285-part	

Uterine	artery	diameter	
TAMV,BFV	total	------	
Placental,	foal	weight	
		

4 
control	

5 



Placen>>s:	Treatment	

•  Study	aim--	elucidate	the	mechanisms	underlying	
myometrial	ac>va>on	during	equine	placen>>s	
related	to	progestogens	and	the	progesterone	
receptor	signaling	pathways	



 
 
 
 

 

Placen>>s:	Treatment	

Placen>>s	

Control	

6 
Euthanized: 
Region 1 samples 
Region 2 samples 

•  SRD5A1 
•  AKR1C23, 
•  5αDHP, 
•  allopregnanolone 

(3αDHP) 
•  20αDHP 

290 d gestation 

4 

El-sheikh	Ali	H,	et	al	Biol	of	Repro.(2019)10:1;162-176	



Placen>>s:	Treatment	

Myometirum 
(Acute Placentitis) 

SRD5A1 AKR1C23 PR 

P4 5a-DHP 

IL-1B 

3a-DHP 
IL-8 

Leukocytes 

Inflammatory response Progestin ligand availability 

Myometrial activation 



Hydrops	Allantois	

•  Excessive accumulation of  allantoic or 
amniotic fluid 

•  Last trimester of gestation 
•  Postulated associated with structural/

functional changes in the chorioallantoic 
membrane such as dysfunction of chorionic 
ion pumps  



Hydrops	Allantois	

•  Hypothesized that the expression of angiogenic genes and the 
number of chorioallantoic (CA) capillaries are altered in hydrops 
placentae.  

•  Evaluated angiogenesis in the hydrops placenta. 

Clinical Therio(2019)11:3;405 



Hydrops	Allantois	

•   4 differentially expressed transcripts 

Clinical Therio(2019)11:3;405 

Hydrops 

Normal 

10 

4 

Protein exp of RTL1--- 
Immunohistochemistry 

Vascular density---
Immunostaining 



Hydrops	Allantois	

•  Protein expression of RTL1 and 
the number of vessels were 
lower in hydrops samples.  

•  Conclusion-- alteration in 
expression of select angiogenic 
genes and disruption in 
capillary vessel formation.  

 

Clinical Therio(2019)11:3;405 



Hydrops	Allantois	



Thank	You!	


