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Abstract: Pericarditis is a common clinical pericardial disease with complex etiology, pathogenesis, and high recurrence rate.
Interleukin-1 is an important inflammatory cytokine, which regulates the occurrence and development of inflammation by
regulating IL-1a, IL-14, and IL-1RA; it plays an important role in pericarditis. In traditional Chinese medicine, the modern
understanding of its etiology and pathogenesis has been improved. In this review, the etiology and pathogenesis of pericarditis

are discussed from the perspective of traditional Chinese and Western medicine.
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1. Introduction

Pericarditis refers to the inflammation of the pericardium. It is a common clinical pericardial disease. It is
clinically divided into acute, persistent, recurrent, or chronic. There is no exact clinical data for the
incidence rate and prevalence rage of pericarditis in China. The incidence rate of acute pericarditis in the
northern region of Italy is 27.7 cases of acute pericarditis per 100 thousand people per year ™.

2. Etiology

Western medicine believes that the etiology of pericarditis is very complex. Affected by regional and
economic development, it can be divided into infectious, non-infectious, and idiopathic. Infectious factors
include viruses, bacteria, fungi, and mycoplasma, among which the common viruses are Coxsackie virus
and adenovirus. Under existing medical conditions, pericarditis caused by bacteria, fungi, and mycoplasma
is rare due to the wide use of antibiotics; however, tuberculosis is the main cause of pericarditis in Sub-
Saharan Africa . Non-infectious factors, including tumor, post-cardiac injury syndrome, autoimmune
diseases, metabolic syndromes, and some drugs, can lead to pericarditis. In Western Europe and North
America, about 80% to 90% of cases are diagnosed as idiopathic 24, The statistical results of hospitals in
large cities in the United States also confirmed that the main cause of pericarditis is idiopathic 1. In a
retrospective analysis of 7,569 adult patients with pericarditis, tuberculosis was the main cause of
pericarditis in developing countries, but China accounted for less than 5% of the cases in developed
countries [¢1. The etiology of recurrent pericarditis (RP) may be immune-mediated ['].

3. Pathogenesis
At present, it is understood that pericarditis is closely related to the autoimmune mechanism of the innate
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immune system and adaptive immune system 1, especially in idiopathic recurrent pericarditis without clear
etiology. Moreover, the two immune systems can overlap and influence each other. Several RP patients are
characterized by a moderate increase of inflammatory markers, presence of autoantibodies in serum, and
associated autoimmune characteristics, clearly indicating that the disease is highly related to autoimmune
diseases [€1. However, in some patients, it is marked by symptomatic serositis and fever as well as a
significant increase of inflammatory parameters during an acute attack. There is a significant remarkable
response against interleukin (IL), and the symptoms are completely relieved after anti-1L-1 treatment. This
indicates that self-inflammation is an important pathogenesis . In the IL-1 family, interleukin-1e,
membrane-bound interleukin-1a precursors, and interleukin-loa precursors have complete biological
activity % and they can initiate interleukin-la-interleukin-1R1 mediated signaling. In addition,
interleukin-1a precursors are cleaved by cal proteinase to produce IL-1a-NTP and the mature C-terminal
form of IL-1a. When cells are necrotic, interleukin-1a leaves the nucleus and appears in the cytoplasm.
With its release, interleukin-1a binds to interleukin-1R1 on adjacent living cells, causing inflammation.
Conversely, apoptosis causes preinterleukin-1a to migrate from the cytoplasm to the nucleus and bind
tightly to chromatin, limiting interleukin-1la-mediated inflammation ™. IL-1R2 is also present in the
cytoplasm, where it binds to pre-IL-1a, preventing its cleavage and activation, thus playing a role in
inhibiting or reducing inflammation 2, The production of IL-1/ can be divided into pathogen-associated
molecular pattern molecules (PAMPs) and damage-associated molecular pattern molecules (DAMPs) 231,
The former triggers an inflammatory response by activating related pattern recognition receptors (PRRs)
expressed in both immune and non-immune cells through microbial structures. The latter are components
released or degraded by cells or extracellular matrix when cells or tissues are damaged, which can also
trigger inflammation in the case of pathogens. When PAMPs and/or DAMPs are released, TLRs (toll-like
receptors) are activated and NF-kB (nuclear factor kappa B) is translocated into the nucleus, promoting
transcription and translation of inflammatory genes and the generation of bioactive IL-15 precursors 24,
IL-15 precursors are cleaved by caspase-1 to produce biologically active mature I1L-15, which is released
from cells. However, cell death is not necessary for the release of active IL-1p under the action of caspase-
1 181 1L-1R1 can play a role in transmitting activation signals; 1L-1 receptor antagonist (IL-1RA) binds
closely to IL-1R1 and blocks IL-1« as well as IL-1/ from binding to their corresponding receptors, thereby
blocking IL-1 from producing inflammation.

4. Understanding of pericarditis in traditional Chinese medicine

There is not much understanding of the etiology and pathogenesis of pericarditis in traditional Chinese
medicine. This disease is categorized under chest arthralgia, suspended drinking, cough, and asthma in
traditional Chinese medicine. The insufficiency of natural endowment and deficiency of healthy Qi are the
internal causes of the disease, while the invasion of warm heat, evil toxin, and phlegm stasis are the external
causes. The location of the disease is mainly in the heart. The pathogenesis is understood as the deficiency
of spleen Qi and the invasion by rheumatic heat evil, accumulation of heat-toxins in the lung and stomach
with Yang brightness full of heat, warming evil that injures Yin, intermingled phlegm and blood stasis,
blocking the pericardium, collection of rheum evil internally suppressing heart Yang, etc. 61,

In summary, the etiology of pericarditis is complex, and the pathogenesis is closely related to the
mechanism of autoimmune inflammation, among which IL-1 is the key player. In traditional Chinese
medicine, pericarditis is unheard in ancient times. However, in modern times, it is believed that the key to
its pathogenesis is the abundance of positive deficiency and evil. The pathogenesis can be summarized as
the invasion of rheumatic heat evil, accumulation of heat-toxins, warming evil to hurt Yin, water-rheum
suppressing the heart, etc. TCM needs to further improve its theoretical system and clarify its understanding
of the disease.
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