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•Equine endometrial fibrosis

•Causes infertility/subfertility

Fibrotic & Degenerative Changes
Periglandular fibrosis

Glandular reduction

Tissue atrophy & architectural loss

Endometrosis



Endometrosis - causes
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(Rebordão et al. 2018)



TGFβ1 and Endometrosis

TGFβ1 

Cellular growth
and

differentiation
FibrosisFibrosis

Equine endometrosis

Regulation of endometrial remodeling
Induced myofibroblast differentiation

and fibroblast proliferation
Pro-fibrotic effect: 

Induced MMPs and COL1 expression

(Amaral et al. 2020a; Szóstek-Mioduchowska et al. 2019a, 2019b, 2020; Amaral et al 2025)  



Ovarian steroids

Folicular phase (FP)
 Estradiol (E2)

Equine endometrosis

Pro-fibrotic effect: 
TGF-β1 effect is modulated by 

ovarian steroids – E2 and P4
P4 attenuated pro-fibrotic effect 

in MLP

Mid-luteal phase (MLP)
 Progesterone (P4)



Prostaglandins (PGs)

Key regulators:
 Inflammation, estrous cycle and 

pregnancy

 Modulate tissue remodeling and 
fibrosis

Elevated in equine 
endometrial 
explants treated 
with NETs. 

PGF2α treatment 
increased MMPs 
and COL1 in 
fibroblasts

Reduced in 
endometrial 
explants with NETs 
and in epithelial 
cells with TGFβ1P
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Evaluate the effects of TGF-β1
and E2, individually or combined,
on PGES expression and PGE2
production in equine endometrial
explants during the follicular
phase for 24 and 48 hours



Folicular phase FP
(n = 4)

 Control: DMEM-F12 + 0.1% BSA 

 TGFβ1 (10ng/mL)
 E2 (10-9M) 
 TGFβ1 (10ng/mL) + E2 (10-9M) 

Cultured
24 and 48h

37°C

Equine endometrial 
explants

post-mortem



Explants

24h

48h

qPCR

PGES

ELISA

PGE2
secretion



PGES gene



PGE2 production



Conclusions

Dual role: PGE2 can be 
pro-/anti-inflammatory 
and pro-/anti-fibrotic

Previous Findings

Acts as an anti-fibrotic 
molecule in equine 

endometrium

Current study

Short-term:

TGF-β1 + E2 & E2 → ↓ 
PGES mRNA expression

E2 → ↑ PGE2 secretion

Long-term:

TGF-β1 + E2 → ↓ PGE2 
secretion

Implication
Prolonged exposure to 
TGF-β1 + E2 may inhibit 
PGE2, favoring fibrosis.

Ovarian steroids could 
suppress PGE2’s anti-

fibrotic role in response 
to TGF-β1.
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