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Advances in bee venom research: novel drug candidate library
for the treatment of inflammatory skin diseases

WU Qiang', YANG Yue’, LI Peng', GU Jiajie’, DONG Degang®* , YI Jun®*
(1. Nanchang Medical College, Nanchang 330052, China. 2. Jiangxi University of Chinese Medicine, Nanchang 330004 )

[ Abstract ] Inflammatory skin diseases (ISD) are characterized by persistent inflammatory cell infiltration and
lingering and intractable skin lesions. At present, corticosteroids are the main drugs used in the treatment of ISD.
However, due to the characteristics of recurrent and intractable ISD, long-term use of these hormone drugs may cause
serious side effects in patients. In recent years, increasingly more studies are confirming that bee venom has significant
anti-inflammatory, anti-apoptosis, anti-fibrosis, antibacterial, and other effects and could effectively treat ISD. In this
paper, the main active components and anti-inflammatory mechanisms of bee venom are reviewed. The latest attempts to
use bee venom for acne, atopic dermatitis, psoriasis, urticaria, and systemic lupus erythematosus are discussed, providing
a reference for basic research and the clinical treatment of ISD.
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Table 1 Main components of bee venom and their biological activities

0%y J Y25

Compound Component class

TWFEE %

Dry powder abundance

23 R P

Pharmacological or toxicological activity

== e[ 19-21] %
HIR ¢ ZIk 40~50
Melittin Polypeptide
IR A, [LFS -1
PLA, Enzymes
R ik e
Hyaluronidase Enzymes ’ ’
il [6,24] .
Bar ey ﬂﬂii} gﬁ‘l\. 1L0-3.0
Apamin Polypeptide
Bk 152 L1k
' . . <1.0
Adolapin Polypeptide
1 [6,26]
FER A %Hi(. L 0-2.0
Secapin Polypeptide
HE R 2 M ps i e 13- EAIN
. 1.0~3.0
MCDP Polypeptide

BUR PO HURTE INHI LR E g 0 R SE T4
Anti-inflammatory, anti-cancer, antiviral, inhibit mitochondrial
autophagy, inhibit iron death, etc.

BUR PO ST MY i BUR BUR S

Anti-inflammatory,  anti-cancer,  antiviral,  neuroprotective,

allergen, pain, etc.

PO T A

Diffusion factors, allergens, etc.

gt U M LRI Buer e sy

Anti-inflammatory, anti-tumor, neuroprotective, anti-fibrosis, etc.

FEPVERT PR I RS
Antipyretic, analgesic, anti-inflammatory, allergen, etc.

PUAF A TR VAR DU AT 2 S i BT AE W I P 56
Anti-fibrinolysis, anti-elastic ~ fibrinolysis and  anti-microbial
activity, etc.

PR MEREES

Anti-inflammatory, neurotoxic, etc.
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Release of inflammatory cytokines such as iNOS, PGE2, IL-6,
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Note. The interaction between skin leukocytes and non-leukocytes is the main mechanism for the progression of skin inflammation. The components

of bee venom bind to cell surface receptors, mediating the activation of inflammatory signaling pathways such as p38 MAPK and NF-kB, thereby

suppressing the levels of inflammatory cytokines and achieving an anti-ISD effect.

Figure 1 Anti-skin inflammation mechanism of bee venom components
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Table 2 Anti-inflammatory skin effects of bee venom and its components

YRR Y A

Bee venom ingredients and

e

Inflammatory dermatosis . .
administration

A FAIL ) sl P L FH 254

Mechanism of action or clinical application effect

7 K HUM ) Melittin AM4

Bee venom and its ingredient

iy 5253

Acne

] Toll \NF-kB S 5AE(H 5, AR A I, A aats S JRAT B A S R A Ak

Inhibiting Toll, NF-«kB and other inflammatory signals, and lipogenesis, improving

R p e 20

Atopic dermatitis

HUB O

Psoriasis

B R )

Allergic contact dermatitis
18 pe g7

Scleroderma

s
Alopecia

Melittin coated

BRI BT R
Bee venom injection or

acupuncture

WERFIT A

Bee venom injection

LSNP S

Melittin-nanoparticles
K412

Bee venom acupuncture

YETEINGR

Bee venom on top

acne symptoms mediated by dermatobacter acnes

0] T A A L IS R 0 i 6 5 A LR 5 S A R B OGN
RAW 264. 7 Hl HaCaT JUMLIAE , B35 AD B2 R AL

Inhibit the infiltration of immune cells such as eosinophils and mast cells, induce
the inactivation of complement system, reduce the inflammation of RAW 264. 7 and
HaCaT cells, and improve AD-like skin lesions

T TNF-o TL-1B 3K , BT i o 1 U™ SR AR RO T 43

Expression of TNF-a and IL-1p was inhibited, and the score of psoriasis area and

severity index was decreased

M T 20 G FE AN AL, TR Th 1 Th2 201K 3l 11 558 e o
Inhibits T cell proliferation and activation, thereby reducing Thl and Th2 cell-

driven immune responses

T Bz o SRR | B RARAS s, T B B i 1) SR R T
Pruritus of scleroderma patients is reduced, the skin condition is improved, and

scleroderma can be treated locally

AR Sa—iR JRE/K T, 13 hDPC 41 IGF-1R \VEGF \FGF2 \FGF7 % /E K A
FFik, UAR B R A T B e i

Reduce the level of S5a-reductase and stimulate the expression of IGF-1R, VEGF,
FGF2, FGF7 and other growth factors in hDPC cells to promote hair growth and

stimulate hair follicle proliferation
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