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Keloid is a disease in which fibroblasts abnormally proliferate and synthesize excessive amounts of extracellular matrix,
including collagen and fibronectin, during the healing process of skin wounds, causing larger scars that exceed the
boundaries of the original wound. Various phenolic compounds, terpenoids, alkaloids, and other plant-derived compounds
could modulate different cell signaling pathways associated with the pathogenesis of keloids. For now, many studies are
limited to in vitro experiments; additional research and development are needed to proceed to clinical trials.
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| 1. Introduction

Keloid is a type of scarring that occurs due to abnormally high cell proliferation and the excessive accumulation of
extracellular matrix (ECM) during the healing process of a skin injury W[, Keloids are similar to hypertrophic scars in that
they involve the proliferation of dermal fibroblasts and accumulation of ECM, but keloids differ in that they grow beyond
the boundaries of the initial injury &l In hypertrophic scars, collagen or other ECM components show a wavy or spiral
pattern arranged in a specific direction, but, in keloids, ECM does not show a consistent or regular pattern 4. Additionally,
hypertrophic scars gradually become smaller and lessen over time, but keloids are different in that they grow larger or
persist B8, Therefore, keloids are sometimes classified as benign fibroproliferative skin tumors .

Keloids and hypertrophic scars are both aesthetically disfiguring and functionally defective and can cause pruritus
(itchiness), pressure, or pain depending on their shape, size, and location BI&. |n treating keloids, surgical excision,
cryotherapy, radiation, laser treatment, photodynamic therapy, pressure therapy, silicone gel sheeting, and
pharmacotherapy are currently used alone or in combinations [QLAILLI2IS] |y pharmacotherapy, steroids, retinoids,
interferons, imiquimod, etc. are administered by intralesional injection or topical application RN However, the
outcomes are usually unsatisfactory, and further technical development is needed.

Studies have been conducted extensively to prevent and treat keloids by using various natural products in parallel with the
application of various surgical, physical, and pharmacological therapies 22!, The following sections present experimental
results from studies on the biological activities of plant-derived compounds in KFs at the cellular and molecular level. The
compounds are described by classifying them into phenolic compounds, terpenoids, alkaloids, and others. The chemical
structure of each compound is shown in Figure 1. The proposed therapeutic targets of plant-derived compounds are
summarized in Table 1.
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Figure 1. Chemical structures of natural products.

Table 1. Proposed therapeutic targets of plant-derived extracts and compounds. The targets modulated by each
compound are indicated by check mark (V).

Compounds P'roli.fjerationl Migra.tionl Apoptosis ECM ) TGF- TGFBR SMAD AKT ERK Additional Literature
Viability Invasion Production Level Level Pathway Pathway Pathway Targets
[14][15][16]
Quercetin v v v v v v v IGF1R (78]
Kaempferol v [18]
(-)-Epigallocatechin v v v J STATS [92021]
-3-gallate
Genistein CTGF [22]
Luteolin v v FRAT1 [23]
Glabridin v v v v v [24]
Isorhamnetin v v v v S1PR1 [25]
Protocatechuic acid v v [18]
Gallic acid v v [18]
p-Coumaric acid v [18]
Ferulic acid v [18]
Chlorogenic acid v v [18]
Curcumin v v v N [18][26]
Demethoxycurcumin v v v [26]
Bisdemethoxycurcumin v v v [26]
Resveratrol v v v v Hsg“zz\, a- 271
Asiaticoside v v v v p38, GDF-9 (28]
Asiatic acid v PAI-1, PPARy [291030]
Ginsenoside Rg3 v v v v Angiogenesis £
Tagitinin C v v [32]
Ingenol-mebutate v v miR-34a 331
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