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Abstract

BACKGROUND: Epigallocatechin gallate demonstrates extensive antioxidant and anti-inflammatory properties, positioning as a promising candidate for
applications in neuroprotection, cardiovascular health, and metabolic regulation. In recent years, nanomaterials loaded with epigallocatechin gallate have
garnered attention for their capacity to modulate the dual functions of reactive oxygen species generation and clearance, particularly within the realms of anti-

tumor and antibacterial applications.

OBIJECTIVE: To summarize the mechanisms by which epigallocatechin gallate generates and clears reactive oxygen species, explore the potential applications
of epigallocatechin gallate-loaded nanomaterials in antioxidant protection and anti-tumor therapy and analyze future development directions and associated

challenges.

METHODS: The first author searched for materials published between 2009 and 2024 using databases such as PubMed, WanFang, and CNKI. Chinese
and English keywords used were “epigallocatechin gallate, reactive oxygen species, antioxidation, oxidation, anticancer, angiocardiopathy, bone defect,
nanomaterials.” A total of 79 high-quality articles were selected for review and analysis.
RESULTS AND CONCLUSION: By upregulating antioxidant enzymes, such as superoxide dismutase and glutathione peroxidase, while simultaneously suppressing
the activity of pro-oxidative enzymes, epigallocatechin gallate exhibited antioxidant properties at low doses or under physiologically normal conditions.
Conversely, at high concentrations or within specific microenvironments, such as those found in tumor cells, epigallocatechin gallate could exhibit pro-oxidant
properties and stimulate the production of reactive oxygen species, leading to autophagy or cell death in cancer cells. Recent advancements have significantly
enhanced the stability, bioavailability, and targeted distribution of epigallocatechin gallate through the use of nanocarriers, hydrogels, and metal composite
materials. Furthermore, photodynamic therapy has been shown to amplify the pro-oxidative potential of epigallocatechin gallate. Given its broad range of
potential applications and research significance, this dual regulatory mechanism of reactive oxygen species by epigallocatechin gallate presents a promising
strategy for antibacterial therapies, cancer treatment, and antioxidant protection.
Key words: epigallocatechin gallate; reactive oxygen species; antioxidation; pro-oxidation; anticancer; angiocardiopathy; bone defect; nanomaterial
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¥, LEAREGELEB TRBRESL
T, feid i mE L AKTR
BHFSHEmiA TR %",
EGCG #9iX APk 4 A Ak € £/ 14
IR 6 T 7 A BE R A Fo L R
HEoah, 44 EGCGH e itit AA4H
5 I 4 AT IB b R AR A
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4 A B ARG AR IR A A8
I7 R, A B N Fe T AR
R, RERT AR AT EGCG e AN 1
I &, URZEFTER. RV
TREFR L

EGCG 4L A& M At € AT 2 1R
A s dn B PR AP F AR I S 28y
R % F . EGCG i it ki 3 Ak B
Faik IR B R % AP ALEI A SR R
PR B L, B da £ TR A=06 57 5 A
X B IAR K 04 1% R R T ) LA AR
kA, B R RAAT &,
EGCG T A 5 H 4t 30 R AL 2R 25 M B
AAE R, VA —F RS TR, )
4o, LIU S "M 7 —FF 40 H Ik -EGCG
MR FH, i@ ITR AR AL ARt
L RGERA MR E P B R B,
A T M4 W K6 9T RAE T A7 R
KUMAZOE % " JE M) £ Iz B2 38 7% 7
EGCG #3849 % & MB 48 e+ 31
BRER B 3 [ P R — AL R A B 4 49
W, EAF AT R R ET
a0t LT S E AR R B e I ed
ST, AR AL TR ALK B
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T, MR B T RO

3 %5 Conclusions

3.1 HFIYUEERA SARRARS G
EGCG H A4 # fM 51X Ak 8 X F i
A, EEFAHBAAREAEE
TR HT. R, EGCG &)X &
HHETRT A E2el. HrHA
FTRAERME F @K @ EGCG
F R A B R o 694 A AL i R
AR, RER A FTH AT LA
AL BT, FR—F R,
ARTERTZHE T EE LT HAEM
%400 77 iR 3R R EGCG 69 4x L),
@ EGCG 9 7| ZAR MM AT 222 4 M Ao
TR E, wFTRAH &8 %
2 R A RO A A R R E R R Y
A, O EGCG 491K AZ E 1 A A 4 F)
FETRAH T e Ritie, FREA ¥
15) % 1% 2 fe 69 BT AL 2h M BAR A=) ) £
(EFE, Ak, 455 HREEEAL
5/~ MA s 97 R, EGCG A 2 AR
FAIE T ARG E T P FINE K I

B AR

32 ZERNFEANESCIFIEE
TR RZG ST EGCG £ AR IRE
BRI T R s, A
T LR BAR Y HALRAIE IT 69408
M, FESMNT CEFEIRYF.
I A A B P 49 L R A
T A H R E R GAMA L
R, IE3T TR H EGCG 2 2 M Fade b
MR RFTAAR SR, FERPHIRET
B ATATIR A A 7R, FRAAT Z 45 4.
EIG R B AR FAERET A
kKT ®), AMRARIAET b
I HAEELAE .

3.3 ZGERNBIRYE ZmERET
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RIAR L ES % FH T ik, RYoTE
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T AL
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AR, RSy R, R AR P A
. TH. BN i, T, k. BAH
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