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Research progress of natural bioactive products in resisting loss of
skin collagen
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Beijing 100050, China)

Abstract: As the biggest tissue of human body, skin is the first barrier of resisting external aggression.
Collagen is one of important parts of the skin, which could not only affect the aesthetics of skin, but also influence
the health and normal function of skin. It is the great significance to find ways that could inhibit the loss of
collagen. The mechanisms of the collagen degradation in skin are complex and multifaceted. Natural bioactive
products have unique advantages in treating the loss of collagen, which have multi-targets and mechanisms. In this
review, the mechanisms of skin collagen degradation are discussed, and the research progress of natural bioactive
products in resisting skin aging through promoting collagen synthesis are reviewed, in order to provide references
for futural research.
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Figure 1 Illustration of skin. ECM: Extracellular matrix
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Figure 2 The factors of collagen degradation. TGF-f: Transforming growth factor-beta; Smad: Small mothers against decapentaplegic;

AGEs: Advanced glycation end products; ROS: Reactive oxygen species; MAPK: Mitogen-activated protein kinases; c-Jun: c-Jun

N-terminal kinase; c-Fos: c-Fos proto-oncogene protein; AP-1: Activator protein-1; mtDNA: Mitochondrial DNA; TIMPs: Tissue inhibitor

of matrix metalloproteinases; MMPs: Matrix metalloproteinases; UV: Ultraviolet; TCDD: 2,3,7,8-Tetrachlorodibenzo-p-dioxin; AHR: Aryl

hydrocarbon receptor
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Table 1 Types and mechanisms of natural active ingredients that inhibit reduction of skin collagen. GR: Glucocorticoid receptor; TIMP-1:

Tissue inhibitor of matrix metalloproteinase-1; COL: Collagen; NF- xB: Nuclear factor kappa-B; IL-6: Interleukin-6; p-EGFR:

Phosphorylated epidermal growth factor receptor; COX-2: Cyclooxygenase-2

Type Ingredient Mechanism of action Reference
Flavone Bamboo leaf flavonoids Inhibit MMP-3 expression, increase collagen fiber content [55]
ITrigenin Block the GR [56]
Eriodictyol Inhibit the production of ROS and upregulate the expression of TIMP-1 [57]

Phenolic acid Meyer phenolic acid
Salvianolic acid B

Caffeic acid and sinapic acid

Inhibit the expression of MMP-1, MMP-2 and MMP-9 [
Upregulate the expression of COL-1, COL-3, downregulate the expression of MMP-1 ~ [59]
Inactivate of the MAPKs/NF-«B signaling pathway, downregulate the activation of [

58]

60]

AP-1, reduce the expression of MMP-1

Camellioside A
Ginsenoside Rk1

Saponin

COL-3
Ginsenoside C-Mx

Inhibit the production of AP-1 and MMP-1 [61]
Inhibit the expression of MMP-3 and MMP-9, stimulate the production of COL-1 and ~ [62]

Alleviate the production of ROS and MMP-1, IL-6 expression, accelerate TGF-f/Smad  [63]

and procollagen type I secretion

Polysaccharide Peach gum polysaccharide Inhibit the expression of MMP-1 and MMP-3 [64]
Dendrobium officinale Upregulate signal transduction of TGF-f/Smad pathway, reduce MMP-1, MMP-3 [65]
polysaccharide expression

Saussurea medusa Maxim.

Elevate the level of hydroxyproline, reduce the expression of p-EGFR, c-Jun, c-Fos and [66]

polysaccharide MMP-1
Alkaloid Higenamine Attenuate the expression of MMP-1 and inhibit the degradation of elastic fiber and [67]
collagen
Theophylline Upregulate the expression of COL-1 and COL-3 mRNA, decrease MMP-2 and MMP-9  [68]
mRNA levels
Trigonelline Inhibit the degradation of procollagen and downregulate the expression of MMP-1, [69]
MMP-9
Polyphenol Resveratrol Reduce the expression of MMPs by inhibiting the ROS-mediated MAPK and COX-2 [70]
signaling pathways
Polypeptide ~ Peptides from the oyster protein Reduce the MMP-1 expression and upregulate the expression of TGF-f [71]
hydrolysates
Vitamin Vitamin-C Accelerate the COL-1, COL-3 mRNA levels [72]
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