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TITLE OF INVENTION: Polymeric proathocyanidin composition and application thereof 

 

 

[001] This application claims the priority to China PCT patent application No. 

PCT/CN2021/084584, filed on 31 March 2021, the contents of which are incorporated herein by 

reference. 

 

 

[002] The present invention relates to the field of anti-oxidation, in particular to a composition 

of polymeric proathocyanidin, and its application in the field of treating diseases related to anti-

oxidative stress. 

 

 

[003] Proanthocyanidins, also known as proanthocyanidins, the English name is Oligomeric 

Proanthocyanidins, abbreviated as OPCs or OPC. It is a polyphenolic compound that can produce 

anthocyanin under thermal acid treatment, which is currently internationally recognized as an 

effective natural antioxidant for scavenging free radicals in the human body with very strong in 

vivo activity. OPC is generally a reddish-brown powder, with a slight smell and astringent taste, 

and is soluble in water and most organic solvents. Proanthocyanidins are polyphenols condensed 

from monomers such as catechin ((+)-catechin), epicatechin ((-)-epicatechin) or epicatechin 

gallate ((-)-epicatechin-3-gallate) through C4 C8 or C4 C6 bonds. Different types of polymers 

are formed, according to the number of condensations and the position of the connection, such as 

dimers, trimers, tetramers ... decamers, etc.; specifically, according to the degree of 

polymerization, proanthocyanidins can be classified as oligomeric proanthocyanidins 

(oligomeric proathocyanidin, OPC) and polymeric proanthocyanidins (polymeric 

proathocyanidin, PPC). At the same time, studies have shown that with the increase of the degree 

of polymerization of proanthocyanidins, its solubility decreases accordingly, and the PPC is 

difficult to be absorbed in the human intestinal tract. Therefore, oligomeric proanthocyanidins 

have stronger physiological activity. Proanthocyanidins can scavenge excess free radicals in the 

body and improve the body's immunity. They can be used as the main active components of anti-

cancer, anti-mutation, and cardiovascular disease drugs and as safe and non-toxic natural 

antioxidants, etc. They are widely used in medicine, health care, food, daily chemical and other 

fields. 
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[004] Reactive oxygen species (ROS) are generated by endogenous and exogenous processes, 

and their negative effects can be counteracted by antioxidant defenses. Oxidative stress refers to 

a state of imbalance between oxidation and anti-oxidation in the body, which is more prone to 

oxidation, leading to inflammatory infiltration of neutrophils, increased secretion of proteases, 

and the production of a large number of oxidative intermediates. Oxidative stress is a negative 

effect of free radicals in the body and is considered to be an important factor in aging and disease. 

Aging is a process characterized by the gradual loss of tissue and organ function. The oxidative 

stress theory of aging is based on the assumption that age-related loss of function is due to the 

accumulation of ROS-induced damage. Meanwhile, oxidative stress is implicated in several age-

related diseases (e.g., cardiovascular disease CVDs, chronic obstructive pulmonary disease, 

chronic kidney disease, neurodegenerative diseases, and cancer), including sarcopenia and frailty. 

Given the important role of oxidative stress in the pathogenesis of many clinical diseases and 

aging, antioxidant treatment can actively affect the natural course of several diseases (Ilaria 

Liguori, et.al., Clinical Interventions in Aging 2018, 13:757-772). It has been pointed out that the 

chronic inflammatory state associated with aging, called inflammaging, is associated with a 

variety of disease states commonly observed in the elderly population. Inflammatory aging is 

associated with excess  in cells, which can lead to oxidation and damage of cellular 

components, increased inflammation, and activation of cell death pathways (Li Zuo, et.al., Int. J. 

Mol. Sci. 2019, 20:4472). Atherosclerosis is a chronic vascular inflammatory disease associated 

with oxidative stress and endothelial dysfunction. Various factors accelerate the process of 

atherosclerotic process, such as the release of inflammatory chemokines and cytokines, the 

production of ROS, growth factors, and the proliferation of vascular smooth muscle cells. 

Inflammation and immunity are key factors in the atherosclerosis development and complications 

(Patricia Marchio, et.al., Oxidative Medicine and Cellular Longevity Volume 2019, Article ID 

8563845, 32 pages). 

[005] The balance of ROS generation and scavenging plays an important role in living cells, 

and has DNA damage and carcinogenic effects, which is closely related to the occurrence and 

development of tumors (Guo C, et.al., Oncotarget, 2017, 8:75767-75777). It is now recognized 

that appropriate levels of ROS are required for a variety of cellular functions, including gene 

expression. Due to the increase of metabolic rate, genetic mutation and relative hypoxia, the 

production of ROS increased in tumor cells, excess ROS is quenched by the increase in 

antioxidant enzymatic and non-enzymatic pathways in the same cells. The increased ROS may 

lead to a variety of pathological conditions, including tumor promotion and progression, as they 

participate in different signaling pathways and induce DNA mutations. ROS can also trigger 

programmed cell death (PCD). Therapeutic strategies based on mechanisms that modulate ROS 
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levels to treat cancer are useful (Perillo, et al. Experimental & Molecular Medicine, 2020, 52:192-

203). Existing studies have also demonstrated a close correlation between programmed cell 

necroptosis and ROS, both of which play an important role in human physiological conditions 

such as inflammation regulation and cancer biology. In the experiment, several small molecules 

were used to eliminate cancer cells by modulating ROS and programmed necrosis (Sheng-Kai 

Hsu, et.al., Cancers, 2020, 12:2185). 

[006] At present, the research on proanthocyanidins mainly focuses on OPC, that is, oligomeric 

flavonoids with a degree of polymerization of 2-4, because a large number of studies have shown 

that OPC have better physiological activities than monomers and polymers. For example, it is 

used as an additive with ultraviolet damage repairing effect in food, medicine, cosmetics, and 

other fields; and as an antioxidant stress of ROS, it can be used in the fields such as oxidative 

stress, liver function and pathology, and motor control. Although PPC are easier to obtain, they 

are difficult to be absorbed by the human body because of their large molecular weight, and 

because the steric hindrance effect will affect the activity of the phenolic hydroxyl group, 

biological activity is reduced and other problems are raised, which makes them be rarely studied, 

and even be recognized as invalid in the industry. 

[007] In the research of this application, it is unexpectedly found that PPC with a certain degree 

of polymerization can achieve better antioxidant stress than proanthocyanidins with a lower 

degree of polymerization, and have significant effects in the treatment and prevention of liver 

diseases, tumors, sarcopenia and other fields. 

 

 

[008] The object of the present invention is to provide a pharmaceutical composition, especially 

a pharmaceutical composition containing polymeric proanthocyanidin, which has a good ability 

to inhibit the production of , and has significant effects in the treatment and prevention of 

diseases such as liver disease, influenza, sarcopenia and other similar diseases. 

[009]  of 

proanthocyanidin
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[010] 

wherein the proanthocyanidin has a degree of 

polymerization ranging from 50 to 65;  

[011] 

 

[012] 

 

[013] 

flavan-3-ol  
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Embodiments: 

Embodiment 1. Preparation of PPC 
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What is claimed is: 
[Claim 1]. A pharmaceutical composition comprising an effective amount of proanthocyanidin, 

wherein the monomer units of the proanthocyanidin have the following formula: 

 
wherein, when R1 is OCH3, R2 is OH and R3 is H, when R1 is OH, R2 is H and R3 is H, when 

R1 is OH, R2 is OH and R3 is H, or when R1 is OH, R2 is OH and R3 is OH; and R4 is 3-(α)-OH, 

3-(β)-OH, 3-(α)-O-sugar or 3-(β)-O-sugar; wherein the proanthocyanidin has a degree of 

polymerization ranging from 55 to 60; wherein the monomer units of the proanthocyanidin are 

bonded to each other via C4-C8 bonding, C4-C6 bonding, or C2-C7 bonding; and a 

pharmaceutically acceptable carrier or salt; 

wherein the proanthocyanidin being obtained from roots and stems of Boehmeria nivea L. 

Gaud. medicinal material. 

 

[Claim 2]. The pharmaceutical composition according to claim 1, wherein the monomer units of 

the proanthocyanidin comprise R or S optical isomers at C2, C3 or C4. 

 

[Claim 3]. The pharmaceutical composition according to claim 1, wherein the flavonoid 

compounds comprise gallocatechin, galloepicatechin or epigallocatechin. 

 

[Claim 4]. The pharmaceutical composition according to claim 1, wherein the pharmaceutical 

composition comprises catechin, epicatechin, epiafzelechin, gallates, flavonols, flavandiols, 

leucocyanidins or procynidins. 

 

[Claim 5]. The pharmaceutical composition according to claim 1, wherein the pharmaceutical 

composition comprises flavan-3-ol. 

 

[Claim 6]. The pharmaceutical composition according to claim 1, wherein the pharmaceutically 

acceptable salt includes sodium salt, potassium salt, amine salt, magnesium salt, calcium salt, 
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zinc salt, aluminum salt, zirconium salt, dicyclohexylamine salt, methyl-D-glucosamine salt, 

arginine salt, lysine salt, histidine salt or glutamine salt. 

 

[Claim 7]. The pharmaceutical composition according to any one of claims 1-6, for use in 

treatment or prevention of brain diseases, aging related diseases caused by the generation of 

active oxides. 

 

[Claim 8]. The pharmaceutical composition according to any one of claims 1-6, for use in treating 

or preventing diseases including liver disease, tumor and sarcopenia. 

 

[Claim 9]. Use of the pharmaceutical composition according to any one of claims 1-6, in the 

manufacture of a medicament for use in treating or preventing brain diseases, liver diseases, 

tumor, sarcopenia, and aging related diseases caused by the generation of active oxides. 

 

[Claim 10]. A method for preparing a pharmaceutical composition comprising an effective 

amount of proanthocyanidin, the method comprising: 

providing roots and stems of Boehmeria nivea L. Gaud. medicinal material; 

drying, grinding, and sieving the roots and stems prior to extraction; 

extracting the processed roots and stems with 95% ethanol to obtain an extract; 

subjecting the extract to solid–liquid separation; 

concentrating and drying the resulting extract to obtain a proanthocyanidin-containing mixture; 

subjecting the proanthocyanidin-containing mixture to solvent partitioning extraction 

using hexane, ethyl acetate, and n-butanol to remove lipids and impurities, thereby obtaining a 

purified proanthocyanidin-containing Boehmeria nivea L. Gaud. extract; 

purifying the obtained extract by gel permeation chromatography using Sephadex LH-

20 to obtain a proanthocyanidin-enriched fraction; and 

optionally formulating the proanthocyanidin-enriched fraction with a pharmaceutically 

acceptable carrier or salt to obtain a pharmaceutical composition; 

wherein the proanthocyanidin comprises a polymer having monomer units of a structure as 

defined in Claim 1, has a degree of polymerization ranging from 55 to 60, and the monomer 

units are linked via C4–C8, C4–C6, or C2–C7 interflavonoid linkages. 


