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Limpanichkul S. Inflammatory process and mediators. Chula Med J 1990 Jan; 34(1) : 5-14

Inflammation may be considered a protective mechanism that on occasion becomes deregulated
and leads to a chronic inflammatory state. It can occur in all tissues and organs in the body in response
to a variety of stimuli which may be mechanical, chemical or infective. In the acute flammatory response,
there are two important events. The first is microvascular changes caused by chemical mediators such as
histamine, 5-hydroxytriptamine (5-HT), bradykinin and prostaglandins, including the lipoxygenase pathway
products, hydroxyeicosatetraenoic acids (HETEs) and leukotrienes, all having additional roles in acute
responses. The second is the activation of complements and migration of polymorphonuclear levkocytes (PMNs)
with some monocytes from the blood vessels into the inflamed tissues or organs. Within the framework
of a protective response to the acute reaction, having achieved its purpose, then wanes and the surrounding
tissues return to normal. If an initial stimulus is not rapidly removed, chronic inflammation can develop
and damage host tissues, possibly due to phagocytosis by PMNs during the initial acute response, follow
by loss of function or deformity of the organ.
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Figure 1.

Schematic representation of the inflammatory process. Of note are the differentiation between acute

inflammation and development of chronicity, with their differing symptoms, and the differences in
underlying pathophysiology, PMN, polymorphonucleocyte; PG, prostaglandin; H, histamine; SHT,
5-hydroxytryptamine; HETE, hydroxyeicosatetraenoic acid; Tx, thromboxane; AB, antibody; Mﬁ,

macrophage; AG, antigen.
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Figure 2. Schematic representation of cell-to-cell interactions in inflammation. The release of hydrolytic enzymes
during phagocytosis leads to further tissue damage. MCF, macrophage chemotactic factor; IL,
interleukin.
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Figure 3. Simplified overview of the immune system.
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Figure 4. Schematic representation of the interactions between and subsequent effects of inflammatory substances
on the vasculature. 5-HT, 5-hydroxytryptamine; PG, prostaglandin; LT, leukotriene.
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Figure 5. Diagrammatic representation of the biotransformation of arachidonic acid and of compounds that inhibit
various elements of this process. Sites of inhibition are indicated as (1) through (5); the compounds
listed beside these numbers in the key have been shown to inhibit synthesis and/or release of products
formed via these pathways, ETYA, eicosatetraynoic acid; NDGA, nordihydroguaretic acid; HPETE,
hydroperoxyeicosatrienoic acid; PG, prostaglandin; Tx, thromboxane; KF, 6-keto PGF 1 LT,
leukotriene.
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Table 1. Some Substances Released or Activated During the Inflammatory Process and Their Putative Roles*.(D

Substance

Proposed Pathophysiologic Role

Type of Inﬂammatio?

Histamine

5-Hydroxytryptamine
(5HT)

Kinins

Prostaglandins PGE2

PGF2a

PGI2

Thromboxane A2 (Tx) A2
Leukotriene (LT) B4

Platelet acivating factor
(PAF)

Interleukin (IL) 1

IL2

Migration inhibition factor
(MIF), interferons,
osteoclast activating
factor (OAF)

Complement components

Increased vascular permeability

Triple response

?Cyclic adenosine monophosphate (AMP)

Increased vascular permeability
(species dependent)

Gastrointestinal in flammation (?)

Increased vascular permeability

Pain

Vasodilatation

Pain and vascular change

Amplification

Elevation of cyclic AMP

Increased enzyme secretion

Vasoconstriction

Reduction of permeability ‘

Elevation of cyclic guanosine monophosphate
(GMP)

Vasodilatation

Reduction in adherence of platelets and cells

Increased in adherence of platelets and cells

Chemoattractant

Increased vascular permeability

Aggregation of platelets

Chemoattraction

Increased enzyme secretion

Initiation of free radical release

Cell growth, cell differentiation, fever,
chondrocyte activation (?)

Cell differentiation

Cell function, movement

Vascular permeability
Chemoattraction
Immune adherence
Leukocytosis, cell lysis

Acute, transient

Acute, transient

Acute, experimental

Acute

Acute

Acute

Acute and possible Chronic
Acute

Acute

Chronic

Chronic
Acute

Acute and chronic

* The majority of the substances are involved in acute inflammation, probably as modulators.
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