
Placenta Reprod Med 2026;5(3): 147-149

147

*Corresponding Author:
Da Li, Center of Reproductive Medicine, Shengjing Hospital of China Medical University, No.39, Huaxiang Road, Shenyang 110022, Liaoning Province, China. 
E-mail: leeda@ymail.com; https://orcid.org/0000-0002-4895-1185.
Received: 27 July 2026; Revised: 29 August 2026; Accepted: 15 September 2026
https://doi.org/10.54844/prm.2026.1351

This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs 4.0 International License (https://
creativecommons.org/licenses/by-nc-nd/4.0/), which allows others to copy and redistribute the material in any medium or format noncommercially.

EDITORIAL

Beyond microbial composition: Toward mechanism-
based postbiotics for endometrial aging

Da Li1,2,*

1Center of Reproductive Medicine, Shengjing Hospital of China Medical University, Shenyang 110022, Liaoning Province, China
2NHC Key Laboratory of Advanced Reproductive Medicine and Fertility (China Medical University), National Health Commission, 
Shenyang 110022, Liaoning Province, China

Age-associated reproductive decline has long been 
viewed predominantly through the lens of ovarian 
reserve and oocyte quality. Increasing evidence, 
however, indicates that aging also alters the uterine 
environment and compromises the capacity of the endo-
metrium to support implantation.[1,2] This shift in per-
spective has created growing interest in identifying 
modifiable factors that contribute to endometrial dys-
function.

The recent study by Li et al. adds the reproductive tract 
microbiome to this framework.[3] The authors reported 
an age-related reduction in endometrial Lactobacillus and 
subsequently screened several reproductive tract isolates 
for functional properties relevant to host protection. 
Lactobacillus gasseri (L. gasseri,) emerged as a leading can-
didate because of its favorable adhesive, antioxidative, 
anti-inflammatory, and antimicrobial characteristics. 
More importantly, the study moved beyond strain-level 
observations by identifying bacterial exopolysaccharide 
(EPS) as functional mediators. Genetic disruption of 
EPS production weakened the protective effects of L. 
gasseri, whereas manipulation of Hippo-Yes-associated 
protein (YAP) signaling demonstrated that the beneficial 
effects on endometrial senescence and receptivity 
depend substantially on Hippo-YAP activity.[3]

This progression from microbial profiling to microbial 
effector biology is particularly important. It raises a 
broader question for the field: is restoration of a “favor-
able” microbial community itself the optimal therapeutic 
goal, or should greater emphasis be placed on the bac-
terial molecules that directly modify host physiology?

The distinction is clinically relevant. Several studies have 
associated Lactobacillus-enriched reproductive tract com-
munities with better implantation and pregnancy 
outcomes.[4,5] Nevertheless, such associations have not 
consistently translated into therapeutic benefit when the 
microbiome itself is targeted. A recent randomized, 
double-blind, placebo-controlled multicenter study eval-
uating antimicrobial treatment followed by Lactobacillus 
crispatus CTV-05 (LACTIN-V) in women with vaginal 
dysbiosis undergoing in vitro fertilization (IVF) did not 
show a clear improvement in IVF outcomes.[6] These 
findings illustrate the complexity of live-bacterial inter-
ventions, which depend on successful colonization, 
competition with existing microbial communities, hor-
monal conditions, host immunity, and interindividual 
ecological differences.

A postbiotic approach may therefore offer several 
advantages. Rather than requiring persistence of a living 
organism, a defined microbial product could potentially 
be standardized, dosed, and pharmacologically character-
ized. In this regard, the identification of EPS may ulti-
mately have greater translational value than the prioritiz-
ation of L. gasseri itself. However, converting this 
concept into a therapeutic strategy will require several 
key uncertainties to be addressed.

One concerns anatomical delivery. In the mouse experi-
ments, L. gasseri was administered intravaginally, whereas 
the primary readouts were obtained from uterine tissue. 
The route by which the intervention influences the 
endometrium remains uncertain. The bacteria might 
ascend transiently into the uterus, EPS could diffuse or 
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be transported across reproductive tract compartments, 
or local vaginal changes could indirectly affect the uterus 
through immunological or metabolic signaling. This dis-
tinction is particularly important because the endomet-
rium is a low-biomass microbial environment in which 
contamination and signal redistribution remain major 
methodological concerns.[7] Future studies using strain-
specific tracing, spatial microbial detection, and direct 
measurement of EPS within uterine tissue would help 
determine whether the observed uterine effects arise 
from direct exposure or inter-compartment communica-
tion.

A second unresolved issue is the direction of causality 
between microbial remodeling and endometrial aging. 
Reproductive aging involves major changes in endocrine 
signaling, chromatin regulation, oxidative balance, 
stromal function, and tissue architecture. Recent work 
has shown that endometrial aging is accompanied by 
loss of H3K27 acetylation and progesterone receptor 
activity,[8] while ovarian stimulation and progesterone 
supplementation can themselves reshape the reproduct-
ive tract microbiota.[9] Thus, a reduction in beneficial 
Lactobacillus may participate in endometrial aging, but it 
may also reflect a tissue environment already altered by 
aging and hormonal change. Longitudinal sampling, hor-
mone-controlled experiments, and preventive interven-
tions initiated before overt endometrial dysfunction 
would provide stronger evidence for temporal and 
causal relationships.

The third major question concerns the molecular inter-
face between EPS and Hippo-YAP signaling. The study 
convincingly demonstrates that YAP activity is necessary 
for much of the observed protective phenotype, but the 
upstream connection remains undefined. Hippo-YAP 
signaling is highly context-dependent in the uterus, and 
YAP1 together with WW domain-containing transcrip-
tion regulator 1 (WWTR1) is required for normal preg-
nancy initiation in mice.[10] Therefore, the biological rel-
evance lies not simply in increasing or decreasing YAP 
activity, but in restoring its appropriate spatial and tem-
poral regulation.

Li et al. observed that EPS treatment reduced oxidative 
stress,[3] decreased large tumor suppressor kinase 1 
(LATS1) and YAP phosphorylation, and promoted nuc-
lear YAP accumulation. Several mechanisms could 
account for this relationship. EPS may interact with a 
cell-surface receptor, modify membrane-associated sig-
naling, influence redox-sensitive components upstream 
of Hippo signaling, or alter cellular metabolism and 
mechanics. Establishing pathway hierarchy through 
receptor identification, LATS1/2 perturbation, reactive 
oxygen species (ROS) manipulation, and YAP rescue 
experiments would substantially strengthen the mechan-
istic model.

The chemical heterogeneity of bacterial EPS also 
deserves greater attention. EPS activity can vary accord-
ing to molecular weight, monosaccharide composition, 
glycosidic linkage, branching pattern, and higher-order 
structure. Consequently, the biological effects observed 
with L. gasseri-derived EPS should not necessarily be 
generalized to all Lactobacillus EPS. Comparative struc-
ture-function analyses involving L. gasseri, L. crispatus, 
and other reproductive tract strains may help identify the 
structural features responsible for anti-senescent activity. 
Such work could ultimately permit development of 
standardized postbiotic molecules rather than biologic-
ally variable bacterial preparations.

Taken together, the study by Li et al. points toward a 
potentially important transition in reproductive microbi-
ome research.[3] The next stage should move beyond 
cataloguing microbial composition and attempting eco-
logical replacement toward defining the specific micro-
bial signals that alter endometrial biology. Establishing 
where these molecules act, how they reach the uterus, 
which host proteins they engage, and which structural 
features determine their activity will be critical. A mech-
anism-based postbiotic strategy may ultimately offer a 
more controllable and reproducible route for translating 
reproductive microbiome biology into therapies for age-
related endometrial dysfunction.
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