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Polydeoxyribonucleotides (PDRNs) are a family of DNA-derived drugs with a molecular weight ranging from 50 to 1500

kDa, which are mainly extracted from the sperm cells of salmon trout or chum salmon. Many pre-clinical and clinical

studies have demonstrated the wound healing and anti-inflammatory properties of PDRN, which are mediated by the

activation of adenosine A2A receptor and salvage pathways, in addition to promoting osteoblast activity, collagen

synthesis, and angiogenesis. In fact, PDRN is already marketed due to its therapeutic properties against various wound

healing- and inflammation-related diseases. 
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1. Introduction

Polydeoxyribonucleotide (PDRN), an active mixture of polynucleotides with a molecular weight ranging from 50 to 1500

kDa, is mainly extracted and purified from the sperm cells of Salmon trout (Oncorhynchus mykiss) or Chum

Salmon (Oncorhynchus keta). Importantly, PDRN exhibits a high DNA percentage without active proteins or peptides .

This compound is currently used as a type of DNA-derived commercial drug, which has been approved by the Korea Food

and Drug Administration and is often implemented in tissue repair and wound treatment . PDRN is also reportedly an

agonist against the adenosine A  receptor (A R), which regulates myocardial blood flow, suppresses immune cell

activation, and regulates the release of glutamate and dopamine . Additionally, PDRN stimulates nucleic acid

synthesis by serving as a source of pyrimidines and purines . Further, PDRN possesses several therapeutic properties,

including angiogenesis-promoting, anti-apoptotic, anti-inflammatory, anti-ischemic, and tissue repair activities .

This review summarizes the current state of PDRN research, including the therapeutic effects and applications of this

compound. To facilitate their discussion, these breakthroughs will be classified as in vitro, in vivo, and clinical studies.

Finally, we will discuss the challenges and recent trends in PDRN research (Figure 1).
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Figure 1. A wide range of therapeutic applications in the field of PDRN.

2. Development and Findings

This review analyzed and discussed the therapeutic effects and applications of PDRNs extracted from marine organisms.

A total of 70 studies published from 2016 to 2020 were analyzed and summarized. Analysis of the published years

indicated that the highest number of PDRN-related articles during the study period was published in 2018, whereas 2019

had the lowest publication output. Nevertheless, publication numbers increased once again in 2020, suggesting that the

number of studies on the therapeutic effects and applications of PDRNs will likely increase after 2020. As illustrated

in Figure 2A,D, PDRNs primarily possess anti-inflammatory and wound healing properties, and are the mainly extracted

from O. keta and O. mykiss.



Figure 2. The number of articles about PDRN from 2016 to 2020 (n = 70). (A) Extraction sources, (B) Companies

provided, (C) kind of study, and (D) pharmaceutical activities of PDRN.

Although PDRN exhibits many pharmacological properties, several limitations and weaknesses remain in terms of

extraction source, used concentration, application, and underlying mechanism.

Firstly, O. keta and O. mykiss sperm are rather difficult to obtain, as these organisms only spawn during the breeding

season, making Ok- and Om-PDRN prohibitively costly. Second, all studies in this review used commercially produced

PDRN, not extract PDRN. Therefore, the concentration used in these experiments was fixed at under 1.875 mg/mL

because commercial products are provided at a concentration of 5.625 mg/3 mL. Therefore, PDRN has the potential to

show a stronger therapeutic effect at a higher concentration than 1.875 mg/mL. Regarding the modes of PDRN

administration, most studies have injected these compounds directly at the wound site. Finally, the underlying

mechanisms of PDRN were demonstrated by only five articles as MAPK activation . Despite the limitations

of PDRN, it has recently garnered much attention as a promising drug for several diseases.

Several sources other than O. keta and O. mykiss were used for PDRN extraction, including humans and plants. From

2016 to 2020, one article investigated the potential of PDRN extracted from humans on chronic ulcer treatment .

However, human PDRN has an ethical problem in obtaining an extraction source, similar to Ok- and Om-PDRN.

Nowadays, several companies are trying to extract PDRN from plants such as roses, aloe, and broccoli . When

PDRN is extracted from plants, an additional process is required to break down the cell wall of plants, unlike animal-

sourced PDRN. Due to the limitations of the alternatives (ethic problems and the need for additional processes), marine

organisms are the best and most cost-effective materials from which to extract PDRN.

Biomedical engineering (BME) is a rapidly developing field of medical and biological research that provides new concepts

and strategies for the diagnosis, treatment, and prevention of various diseases . The main goal of BME is the

development and application of new therapies and technologies to support, repair, or replace damaged cells, tissues, and

organs with alternative systems of a bio-artificial nature . Biomaterials are among the key elements of BME research

and there are many ongoing efforts to develop more effective and safe biomaterials .

Therefore, additional research is needed not only to further characterize the therapeutic effects of PDRN but also to

identify more cost-effective extraction sources such as starfish, algae, and unstudied marine organisms. Additionally,

BME-based PDRN administration strategies, including hydrogels, three-dimensional scaffolds, nanofibers, and films, must
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be further developed to enhance the pharmacological activity of PDRN.
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