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A Commentary on

Induction of hepatic fibrosis in mice with schistosomiasis by extracel-
lular microRNA-30 derived from Schistosoma japonicum eggs

by Chen Y, Hu Y, Zhou H, Jiang N, Wang Y, Zhang J, Shen Y, Yu G and Cao J (2024). front.
Immunol. 15:1425384. doi: 10.3389/fimmu.2024.1425384

Introduction

Schistosomiasis, a parasitic disease caused by Schistosoma species, poses a significant
public health threat, particularly in tropical and subtropical regions (1). The primary
consequence of chronic infection with Schistosoma japonicum and Schistosoma mansoni is
the development of liver fibrosis, driven largely by the host’s immune response to eggs
trapped in the liver (2). Upon exposure to soluble egg antigens (SEAs), hepatic stellate cells
(HSCs) become activated and begin to secrete multiple profibrotic chemokines, disrupting
the balance of extracellular matrix (ECM) remodeling. This leads to the development of
granulomas and hepatic fibrosis, with HSCs playing a central role in coordinating the
immune response and facilitating collagen deposition around trapped schistosome eggs (3).
Recent research indicates that extracellular vesicles (EVs) derived from S. japonicum eggs
deliver microRNAs (miRNA), such as sja-miR-71a and sja-miR-2162, which activate the
host’s TGF-B/Smad signaling pathway, thereby regulating HSC activation and fibrosis (4-
7). Despite these advancements, the complex mechanisms of long-term interactions
between Schistosoma and the host remain poorly understood. Ongoing research into
these processes is crucial for uncovering new insights into host-parasite dynamics and
identifying potential therapeutic targets to mitigate liver fibrosis.
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General comments

In a recent study entitled “Induction of hepatic fibrosis in mice
with schistosomiasis by extracellular microRNA-30 derived from
Schistosoma japonicum eggs” was published in Frontiers in
Immunology (8). Chen et al. investigated the role of miRNA-30
derived from S. japonicum egg EVs in the induction of hepatic
fibrosis in mice. Through in vitro experiments, they demonstrated
that the miRNA-30 activates HSCs and promotes the expression of
key fibrotic markers. Using recombinant adeno-associated virus
(rAAV) vectors, the authors further assessed the in vivo effects of
the miRNA-30 overexpression and inhibition. They found that
overexpression of the miRNA-30 in infected mice exacerbated
hepatic fibrosis, while silencing the miRNA-30 alleviated the
symptoms, as evidenced by reduced collagen deposition and
smaller granuloma size. The study highlights miRNA-30 as a
crucial factor in schistosome-induced hepatic fibrosis and
suggests it may serve as a potential therapeutic target for
mitigating liver damage in schistosomiasis. We greatly appreciate
this work and acknowledge its significant contribution. However, it
may be beneficial to further refine the experimental design details is
needed in the research on the role of S. japonicum EVs in host
liver fibrosis.

First, in terms of description, the use of the term “exosome” is
not entirely accurate, and a more appropriate term would be
“extracellular vesicles” (EVs). Generally, the term “exosome”
should be strictly reserved for vesicles of endosomal origin that
are released through specific exocytosis pathways (9). In the case of
helminths, very few studies have focused on understanding the
origin of different vesicles, and this study does not provide evidence
for the endocytic origin of S. japonicum egg-derived EVs. Therefore,
it may be helpful for the authors consider following the recently
published guidelines for the study of helminth-derived EVs (10).

Secondly, two key aspects regarding the methods may require
refinement to meet the current standards for helminth EVs research
and schistosomiasis study design. Based on the aforementioned
reference (10), it would be valuable for researchers to provide more
detailed information on the EV extraction process. Specifically, it
would be helpful for the authors to systematically supplement the
following technical parameters: a comprehensive description of the
S. japonicum egg separation protocol, including enzymatic/
mechanical disruption schemes, filtration parameters (pore size,
filter membrane type), and centrifugation conditions (duration,
centrifugal force, temperature control); clarification of biological
material quantification details (the total number of eggs used for EV
collection per experiment should be >3 biological replicates); a
complete breakdown of the culture medium components (type of
base medium, serum source/concentration, antibiotic regimen, EV
removal method), and the culture conditions (duration, gas
environment, temperature); and refinement of the key parameters
in the EV enrichment protocol, such as ultracentrifugation (rotor
model, k-factor, sedimentation path) and quality control measures
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(calibration details for nanoparticle tracking analysis, protein
quantification methods). Providing these details would
significantly enhance the reproducibility of the experiments and
offer a more robust foundation for future studies. Additionally, in
the in vivo experiments, liver egg counts were used to assess whether
the effect of rAAV is directed toward granulomas rather than the
egg-laying capacity of the parasite. While this design is important,
further clarification on the specific methodology employed would
be beneficial. Based on the egg count data (evidenced by 4,000-6,000
egg counts), it seems that only a portion of the liver was collected.
Given the uncertainty surrounding potential egg retention at
various sites due to their flow through the bloodstream, sampling
only part of the liver may introduce inaccuracies (11). Therefore, it
may be more appropriate to sample the entire liver tissue
for analysis.

Finally, regarding future directions for related research, the
question arises as to whether the miRNA described in the study is
exclusively derived from the eggs. Could the adult worms also
secrete this miRNA? If the adult worms are indeed capable of
secreting this miRNA, the pathological changes induced by this
miRNA may also be attributed to the worms themselves (12). If, as
suggested by the authors, this miRNA is indeed derived from the
eggs, it would be beneficial to add experimental groups that include
egg-derived EV's depleted of miRNA and another group with egg-
derived EV-depleted products to further confirm the role of this
miRNA in the egg-derived EVs (10).

Discussion

Overall, we highly appreciate the work presented in this study,
which effectively demonstrates the role of miRNA-30 derived from
S. japonicum egg EVs in inducing hepatic fibrosis in mice. The
findings offer valuable insights into potential interactive
mechanisms and therapeutic targets for schistosomiasis-related
liver damage. However, further refinement of the experimental
details and additional supporting information could significantly
advance the field of helminth EV research and enhance the
reproducibility and impact of future studies.

Author contributions

HZ: Conceptualization, Funding acquisition, Writing - original
draft. YJ: Funding acquisition, Supervision, Writing - review
& editing.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. This work was supported

frontiersin.org


https://doi.org/10.3389/fimmu.2025.1604905
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Zhong and Jin

by the Shanghai Sailing Program (no. 24YF2756800) and the
Agricultural Science and Technology Innovation Program
(ASTIP) (no. CAAS-ASTIP-2021-SHVRI). The funders had no
role in study design, decision to publish, or preparation of
the manuscript.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

References

1. McManus DP, Dunne DW, Sacko M, Utzinger J, Vennervald BJ, Zhou XN.
Schistosomiasis. Nat Rev Dis Primers. (2018) 4:13. doi: 10.1038/s41572-018-0013-8

2. Chuah C, Jones MK, Burke ML, McManus DP, Gobert GN. Cellular and
chemokine-mediated regulation in schistosome-induced hepatic pathology. Trends
Parasitol. (2014) 30:141-50. doi: 10.1016/j.pt.2013.12.009

3. Carson JP, Ramm GA, Robinson MW, McManus DP, Gobert GN. Schistosome-
induced fibrotic disease: the role of hepatic stellate cells. Trends Parasitol. (2018)
34:524-40. doi: 10.1016/.pt.2018.02.005

4. WangL, Liao Y, Yang R, Yu Z, Zhang L, Zhu Z, et al. Sja-miR-71a in Schistosome egg-
derived extracellular vesicles suppresses liver fibrosis caused by schistosomiasis via targeting
semaphorin 4D. ] Extracell Vesicles. (2020) 9:1785738. doi: 10.1080/20013078.2020.1785738

5. He X, Wang Y, Fan X, Lei N, Tian Y, Zhang D, et al. A schistosome miRNA
promotes host hepatic fibrosis by targeting transforming growth factor beta receptor
I11. J Hepatol. (2020) 72:519-27. doi: 10.1016/j.jhep.2019.10.029

6. Wang Y, Gong W, Zhou H, Hu Y, Wang L, Shen Y, et al. A Novel miRNA From
Egg-Derived Exosomes of Schistosoma japonicum Promotes Liver Fibrosis in Murine
Schistosomiasis. Front Immunol. (2022) 13:860807. doi: 10.3389/fimmu.2022.860807

7. Wang Y, Fan X, Lei N, He X, Wang X, Luo X, et al. A microRNA derived from
Schistosoma japonicum promotes schistosomiasis hepatic fibrosis by targeting host

Frontiers in Immunology

03

10.3389/fimmu.2025.1604905

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

secreted frizzled-related protein 1. Front Cell Infect Microbiol. (2020) 10:101.
doi: 10.3389/fcimb.2020.00101

8. Chen Y, Hu Y, Zhou H, Jiang N, Wang Y, Zhang J, et al. Induction of hepatic
fibrosis in mice with schistosomiasis by extracellular microRNA-30 derived from
Schistosoma japonicum eggs. Front Immunol. (2024) 15. doi: 10.3389/
fimmu.2024.1425384

9. Cheng L, Hill AF. Therapeutically harnessing extracellular vesicles. Nat Rev Drug
Discov. (2022) 21:379-99. doi: 10.1038/s41573-022-00410-w

10. White R, Sotillo J, Ancarola ME, Borup A, Boysen AT, Brindley PJ, et al. Special
considerations for studies of extracellular vesicles from parasitic helminths: A
community-led roadmap to increase rigour and reproducibility. J Extracell Vesicles.
(2023) 12:€12298. doi: 10.1002/jev2.12298

11. Zhao DY, Xu R, Lin JJ, Lu K, Hong Y, Li H, et al. Distribution characteristics of
deposited eggs and pathological changes in viscera of New Zealand white rabbits
infected with Schistosoma japonicum at different time. Zhongguo Xue Xi Chong Bing
Fang Zhi Za Zhi. (2014) 26:636-41.

12. Zhong H, Fu Z, Liu J, Jin Y. Reassessing Schistosoma worms: the overlooked role
in host pathology and disease elimination. Infect Dis Poverty. (2025) 14:24.
doi: 10.1186/s40249-025-01298-5

frontiersin.org


https://doi.org/10.1038/s41572-018-0013-8
https://doi.org/10.1016/j.pt.2013.12.009
https://doi.org/10.1016/j.pt.2018.02.005
https://doi.org/10.1080/20013078.2020.1785738
https://doi.org/10.1016/j.jhep.2019.10.029
https://doi.org/10.3389/fimmu.2022.860807
https://doi.org/10.3389/fcimb.2020.00101
https://doi.org/10.3389/fimmu.2024.1425384
https://doi.org/10.3389/fimmu.2024.1425384
https://doi.org/10.1038/s41573-022-00410-w
https://doi.org/10.1002/jev2.12298
https://doi.org/10.1186/s40249-025-01298-5
https://doi.org/10.3389/fimmu.2025.1604905
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Commentary: Induction of hepatic fibrosis in mice with schistosomiasis by extracellular microRNA-30 derived from Schistosoma japonicum eggs
	Introduction
	General comments
	Discussion
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


