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Abstarct: Circular RNAs (circRNAs), as non-coding RNAs unique to eukaryotes, have a certain influence on the 

development of various diseases. This article investigates the possible relationship between CircRNA and chronic 

obstructive pulmonary disease (COPD) and gynecological diseases. Through the summary of existing epidemiological 

studies, case-control studies, and related studies, we found that CircRNA is expected to become a bridge between the 

two systems due to its unique structure and function. Although the specific mechanism still needs further exploration, 

this review opens up a new path for studying cross-system diseases. It is expected that more studies in the future will 

uncover the detailed mechanism of circRNAs in coordinating the relationship between COPD and gynecological 

diseases.  

BACKGROUND 

CircRNA, as a highly abundant non-coding RNA in 

cells, plays a key role in regulating the enrichment 

of miRNA and protein expression. It has better 

stability, subcellular localization specificity, tissue 

specificity, and disease specificity than linear RNA 

molecules1. It plays a role in predicting disease 

occurrence and promoting drug development in the 

occurrence and development of COPD and 

gynecological diseases2.  

Chronic obstructive pulmonary disease (COPD) is a 

common chronic respiratory disease worldwide, 

characterized by persistent airflow limitation and 

respiratory symptoms. Its pathogenesis is 

complicated, and there is no clear conclusion3. The 

current consensus is that chronic inflammation of 

the airway, lung parenchyma, and pulmonary 

vessels caused by inflammatory cells such as 

neutrophils leads to the characteristic changes of 

COPD4. Gynecological diseases cover many women 

's health problems, such as cervical cancer, 

polycystic ovary syndrome, breast cancer, etc., and 

their pathogenesis is complex and diverse. At 

present, studies have revealed the correlation  

between COPD and these gynecological diseases. 

MATERIALS AND METHODS 

There is a certain correlation between COPD 
and gynecological diseases 

The term comorbidity is often used to describe a 

condition in which a primary disease coexists with 

an existing condition during its course3. A study of 

COPD-specific comorbidities revealed a significant 

association between the risk of death in COPD 

patients and lung cancer and pulmonary fibrosis5.  

In addition, a cross-sectional case-control study 

revealed that there is also a close correlation 

between the incidence of COPD and cardiovascular 

disease, metabolic disease, and musculoskeletal 

disease6. However, there are relatively few academic 

studies on its association with gynecological 

diseases. Epidemiological investigations have 

shown that there is a close correlation between 

hypomenorrhea, postmenopausal complications, 

and one of the symptoms of premature ovarian 

failure hirsutism, and COPD7. 
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In addition, a prospective cohort study further 

explored the relationship between COPD and 

female reproductive health and found that women 

with more than 3 births, late menarche, and women 

with polycystic ovary syndrome (PCOS) or ovarian 

cysts had an increased risk of hospitalization/death 

due to COPD after simple hysterectomy or bilateral 

oophorectomy8. In addition, the case-control study 

of Megan and other scholars analyzed the 

demographic characteristics of recurrent urinary 

tract infection (UTI) and COPD in the elderly. The 

results showed that women with recurrent urinary 

tract infections had a higher risk of suffering from 

the above diseases9, which further confirmed that 

there is a link between COPD and gynecological 

diseases, but the specific association mechanism 

still needs to be further explored. 

CircRNA will become an important bridge 
between the two 

CircRNA forms a circular structure through head 

and tail splicing, thus maintaining a relatively 

stable abundance, structure, and conserved 

expression sequence in blood and diseased tissues 

and organs16.In addition, given that the CircRNA 

family can indirectly regulate the expression of 

downstream genes by interacting with RNA or 

proteins, or directly translating proteins as 

templates, its key role in disease development has 

been gradually revealed in recent years16. For 

example, Liu et al summarized the differentially 

expressed CircRNA profiles in lung tissues of 

COPD lesions in recent years based on the 

experimental results of others, and how these 

CircRNAs affect the progression of lesions through 

what mechanism. In addition, the differential 

expression of CircRNA in gynecological-related 

diseases has also been widely studied and verified, 

such as polycystic ovary syndrome18, breast cancer 
19, cervical cancer 20, and other pathological tissues, 

the expression of some CircRNA also showed a 

stable difference. 

Based on the previously discussed potential 

association between COPD and gynecological 

diseases, the specific biological characteristics of 

CircRNA, and its possible multiple molecular 

biological mechanisms, we speculate that CircRNA 

may serve as a bridge between the two diseases. 

Similarly, TAS2R was originally regarded as a G 

protein receptor for human perception of bitterness 
10 and later found that it not only exists in the 

mouth and throat but also is widely distributed in 

the intestine, brain, and upper and lower 

respiratory tract11. Studies have confirmed that 

TAS2R not only participates in the airway 

remodeling process in COPD lesions through anti-

mitosis12, but also differentially expresses in breast 

cancer cells and ovarian cancer cells, and regulates 

tumor migration habits13. These results suggest that 

there may be an association between gynecological 

tumors and COPD, and this association may be 

related to the TAS2R family. This hypothesis has 

been further verified in the experiment that saffron 

relieves women 's dysmenorrhea, regulates the 

fluctuation of hormone levels, improve female 

sexual dysfunction14, and reduces the expression 

level of serum inflammatory markers in chronic 

obstructive pulmonary disease (COPD), thereby 

alleviating the symptoms of COPD15. Based on the 

above experimental results, we firmly believe that 

circRNA has the potential to become a bridge 

between the two diseases, but there are still 

research gaps. The future research direction can 

obtain the common region in the expression profile 

by sequencing the circRNA expression profile of 

the two diseased tissues, and provide new ideas for 

further exploring the relevant mechanisms and 

managing the clinical complications of COPD / 

gynecological diseases in the future. 

CircRNA is a promising candidate for 
clinical transformation 

From the perspective of clinical transformation, 

CircRNA has a wide range of applications, giving 

a revolutionary possibility to the medical field. The 

importance of CircRNA as a potential bridge 

between COPD and gynecological diseases has 

been deeply discussed in the previous article. This 

bridge not only provides a new perspective to 

understand the correlation between the two 

diseases but also greatly broadens the application 

path of circRNA in the field of clinical 

transformation. 

The CircRNA family has shown great potential in 

the field of vaccine development due to its unique 

biological characteristics such as low  
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mechanism,including specific binding sites, mode 

of action, and changes in disease status. At present, 

although some achievements have been made in 

the study of CircRNA in COPD and gynecological 

diseases, the research from the cross perspective is 

still insufficient. In the future, circRNAs are 

expected to become new targets for the diagnosis 

and treatment of two diseases. Strengthening 

interdisciplinary cooperation and clinical 

application integration will provide the possibility 

to promote the clinical transformation of 

circRNAs, achieve breakthroughs in diagnosis and 

treatment, and bring new treatment hopes to 

patients. 
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In recent years, the research on the synthesis, 

purification, and delivery of CircRNA is also in full 

swing. CircRNA synthesized in vitro has been 

proven to be stable in eukaryotes and can be 

translated24. We look forward to more studies in 

the future to reveal the specific mechanism of 

CircRNA in gynecological diseases and COPD, 

and to promote its clinical application and 

development. 

CONCLUSION 

Based on the above analysis, we conclude that 

circRNAs play a key regulatory role in both COPD 

and gynecological diseases, and may establish a 

potential association between these two diseases. 

Although the two diseases belong to different 

systems, molecular biology studies have revealed 

that the immune system of patients with COPD 

may be affected, thereby increasing the risk of 

infection, including gynecological infectious 

diseases. 25 CircRNAs can regulate inflammation-

related signaling pathways, affect lung 

inflammation, and accelerate the development of 

COPD 26; in the field of gynecological diseases, the 

specific differential expression of some circRNAs 

is closely related to the pathological process of the 

disease 27. By analyzing the expression profiles of 

circRNAs in the two lesions, it is possible to find 

some common expression pattern changes, which 

may change the disease process by affecting the 

expression of downstream target genes26. 

Before applying CircRNA to clinical practice, it is 

important to understand its regulatory 

649 



The Journal of Reproductive Medicine® 

13. Martin LTP, Nachtigal MW, Selman T, et al. Bitter taste 

receptors are expressed in human epithelial ovarian and 

prostate cancer cells and noscapine stimulation impacts cell 

survival. Mol Cell Biochem. 2019; 454:203-214. 

14. Goyal A, Raza FA, Sulaiman SA, et al. Saffron extract as an 

emerging novel therapeutic option in reproduction and sexual 

health: recent advances and future prospectives. Ann Med Surg 

(Lond). 2024; 86:2856-2865.

15. Aslani MR, Abdollahi N, Matin S, et al. Effect of crocin of 

Crocus sativus L. on serum inflammatory markers (IL-6 and 

TNF-α) in chronic obstructive pulmonary disease patients: a

randomized, double-blind, placebo-controlled trial. Br J Nutr. 

2023; 130:446-453.

16. Zhou WY, Cai ZR, Liu J, et al. Circular RNA: metabolism, 

functions, and interactions with proteins. Mol Cancer. 2020;

19:172.

17. Pei Y, Wei Y, Peng B, et al. Combining single-cell RNA 

sequencing of peripheral blood mononuclear cells and 

exosomal transcriptome to reveal the cellular and genetic 

profiles in COPD. Respir Res. 2022; 23:260.

18. Jing T, Wu Y, Wan A, et al. Circular RNA as a Novel 

Regulator and Promising Biomarker in Polycystic Ovary 

Syndrome. Biomolecules. 2023; 13:1101.

19. Zhang M, Bai X, Zeng X, et al. circRNA-miRNA-mRNA in 

breast cancer. Clin Chim Acta. 2021; 523:120-130. 

20. Liang L, Zhu Y, Li J, et al. ALKBH5-mediated m6A 

modification of circCCDC134 facilitates cervical cancer 

metastasis by enhancing HIF1A transcription. J Exp Clin Cancer 

Res. 2022; 41:261. 

21. Niu D, Wu Y, Lian J. Circular RNA vaccine in disease 

prevention and treatment. Signal Transduct Target Ther. 2023;

8:341. 

22. Arnaiz E, Sole C, Manterola L, et al. CircRNAs and cancer: 

Biomarkers and master regulators. Semin Cancer Biol. 2019;

58:90-99. 

23. Zhang J, Luo Z, Zheng Y, et al. CircRNA as an Achilles heel 

of cancer: characterization, biomarker and therapeutic 

modalities. J Transl Med. 2024; 22:752. 

24. Costello A, Lao NT, Barron N, et al. Reinventing the Wheel: 

Synthetic Circular RNAs for Mammalian Cell Engineering. 

Trends Biotechnol. 2020; 38:217-230.

25. Bruzzaniti S, Bocchino M, Santopaolo M, et al. An 

immunometabolic pathomechanism for chronic obstructive 

pulmonary disease. Proc Natl Acad Sci U S A. 2019; 116:15625-

15634.

26. Yu J, Huang S, Shen W, et al. Expression Profiles of 

circRNAs and Identification of hsa_circ_0007608 and 

hsa_circ_0064656 as Potential Biomarkers for COPD-PH 

Patients. Int J Chron Obstruct Pulmon Dis. 2023; 18:2457-2471.

27. Ma Y, Zheng L, Gao Y, et al. A Comprehensive Overview of 

circRNAs: Emerging Biomarkers and Potential Therapeutics in 

Gynecological Cancers. Front Cell Dev Biol. 2021; 9:709512. 

650 


