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Effect of epigallocatechin gallate on gut microbiota during hepatocarcinogenesis
in rats
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[Abstract] Objective: To investigate the effect of the green tea polyphenol epigallocatechin gallate (EGCG) on the structural changes
of gut microbiota during hepatocarcinogenesis in rats. Method: A Sprague-Dawley (SD) rat model of hepatocellular carcinoma (HCC)
induced by diethylnitrosamine (DEN) was established. Twenty-six SD rats were randomly divided into three groups: normal control
group, HCC model group and EGCG intervention group. Starting from day 1, the EGCG group received daily intragastric
administration of EGCG (40 mg/kg), while the normal control and HCC model groups received an equal volume of saline, once daily
for 20 weeks. At the end of the experiment, fecal samples were collected for DNA extraction and high-throughput sequencing of the
16S rRNA gene V3-V4 region. Rats were then euthanized, livers were collected to observe tumor formation, and the incidence of HCC
was calculated equencing data were processed to generate an operational taxonomic unit (OTU) table. Alpha diversity (Observed
species, Chaol, Shannon, Simpson) and beta diversity were analyzed, followed by taxonomic annotation to identify compositional
differences in gut microbiota among groups. Results: The liver tumor formation rate was significantly lower in the EGCG intervention
group (n = 8) compared to the HCC model group (n = 10) (50% vs 100%, P = 0.023), with no tumors observed in the normal control

group (n = 8). In terms of gut microbiota, the number of operational taxonomic units (OTU) in the HCC model group was significantly
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lower than that in the normal control group (P < 0.001), while the OTU number in the EGCG intervention group was significantly
higher than that in the HCC model group (P = 0.021). Alpha diversity analysis revealed that the Shannon index was lower in the HCC
model group compared to the normal control group (P < 0.05). Furthermore, compared to the HCC model group, the EGCG
intervention group showed significant increases in the Observed species, Chaol, Shannon, and Simpson indices (P < 0.05). Beta
diversity analysis, based on principal coordinate analysis (PCoA) and PERMANOVA (R* = 0.3918, P = 0.001), indicated a significant
separation of the gut microbiota structure among the three groups. The microbial community structure of the EGCG intervention group
was positioned between the HCC model and normal control groups, clustering closer to the normal controls. The HCC model
group exhibited an enrichment of potential pathobionts (e.g., Streptococcus) and a significant reduction in the abundance
of butyrate-producing bacteria (e.g., Butyricicoccus, Ruminococcus) (P < 0.05) compared to the normal controls. In contrast, EGCG
intervention resulted in a more stable gut microbiota structure during hepatocarcinogenesis, characterized by a significantly increased
Firmicutes/Bacteroidota ratio (P < 0.05), and an enrichment of beneficial bacteria (e.g., Bifidobacterium, Lactobacillus) and
butyrate-producing bacteria (e.g., Butyricicoccus). Conclusion: EGCG intervention reduces the incidence of DEN-induced HCC in

rats and helps stabilize the gut microbiota structure. This effect may be associated with increased microbial diversity, promotion of

beneficial and butyrate-producing bacteria, and restoration of microbial balance.

[Key words] epigallocatechin gallate (EGCG); liver cancer; gut microbiota; high-throughput sequencing
[Chin J Cancer Biother, 2026, 33(2): 190-198. DOI: 10.3872/j.issn.1007-385x.2026.02.011]
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NK4A 136 £f (Lachnospiraceae NK4A136_group) - I
=< ] J& (ntestinimonas) ~ J8 B % J&
(Ruminiclostridium) \ JREMNEIR B & (Anaerotruncus)
o B MR & 9 (Ruminiclostridium_9) . T FREREE J& ; Ul
B T UK K B NK3B31 #f (Prevotellaceae
NK3B31_group) . i 7 ik K B J& 1 (Prevotella_1) .
EGCG 2+ % B E ST s AL i s A 540, 4
AT T 1T B 8 K R & UCG-003. 5 b 16 &
(Alistipes) ST B J& (Odoribacter) ; JEBE B [ 11 B
BRTA & AT 7 8 (Anaerovorax)

EAFVE B, 78 e K B I b s R R
IR K1 J& UCG-003 FlGEBK T4 J& , 2 EGCG T Tl i
FEEL(P < 0.05) ; [AII, 7£ 8 K B 2S48 b = FE B AIK
AT R AN T TRER T & , R B AE EGCG T Tl &
FHMHE (P <0.05) (B 6C~F) .

3 W i

J98 B8 AP AE 8 B AL IR, RIATE
W) 2 K 1 B AR BRI 25 0 5 R o B R B
JVr 3 B R O T 5 R R AR R R D) R Hd i 2
FlobL s {12 335 B8 1 26 S A0 45 B A i B i TR TP
BER OIS JORE M % P ELRE T ER AR e Gy R A
AT i 3 TR T A A IR e B T TR TR B SRR

EGCG B A Hi K P L b S5 A= is
AT AT W TE A R AR AR BN R EGCG
1R A= 0 ) P PEE R A1 5 (L T A i 32 B R AR
TN, e B4 5 A E M A YA BAE ™. EGCG B
2 33F e AR B S B, TR B0 B AR A BT 4
P i 8 R 25 i R AN 2 BEMED, T EGCG 0 ) i
KRR B 1 v 5 1 T e 2 R e D O R R L
ain A B OSLBORT B JE K Y. EGCG 38 1] 3 56 i i
Jof B Ty A, 36 002 B 2 A (% %5 85 B 1 18 (short-
chain fatty acid, SCFA) %545 i AR P 1K) 7™ & , PRAIL(E
2 PRl 1k AT 4038 i T T PR 10

N T R 5T EGCG ¥ 75 I E R 3 AL %1 5 i 1 B
B OCHE , AR B FUWCER T K BRI 3T 6 2505, VP A
EGCG X} K B 78 B 45 M s o e 4K BRI
VT VR R VR F R R PRI, S R A B R
PRI R AR AR B A TE AR 7S AT . 42 EGCG T 10
&, W E E S Z e bR ) B T, HI
W LS S IR AR R 22 5, U EGCG T A
RS T T B
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BEERUCGOI4 F— he -0.007 99
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FERER 1 ' L0.01060 T
EBERHUCGO10 | : -0.002 26
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SUSATE IR - , : , : - 0.018 79
0 10 0 10 20
FI9EFE/% WG EF/%
B
JHF g4
W EGCGT- T4
95% CI
IATER . I - 0.019 11
B IKKHE BNK3B3 18 ———! - 0.031 42
ERERINKAAL3 6B —— - 0.009 87
EEARER! —— = = - 0.004 79
EEAKEBUCG-003 | —=—F0.000 79
PER b - 0.022 90
fhEREE .l - 0.041 02
HERERE —0-: L 002112 4
REBRERE . L0.01138 &
SRATE R ' - 0.033 09
EBRERY . - 0.035 59
SEERER /B - - 0.022 97
THEERE . - 0.043 05
ATERE ; . , . ? . 0.046 74
0 2 4 6 -5 0 5
FERE % HEER/Y%
C D
FE K K RUCG-003 BEERE R
EM A E%ifiE
FEE I g
S S— [ EGCGFHita [ EGCGFH
K * 4 *
0 1 2 3 4 5 0 0.1 0.2 0.3
HEXEE/% HEXFEE %
E F
FUAF R TR R
EMIEA EMMME
A A
B EGeGFHta @ teeoFHa
- * e *
0 10 20 30 0 0.05 0.10 0.15 0.20
AR /% AR %

ATEJEZKT 5 FAEE 3 %o R A R T 4 K BRIV T8 1 1 22 3 B s B« 7R B /KT, bR I 2L R0 EGCG T Tl 4K BRU W v A 1) 25 S
J s C~F : F H IR G B UCG-003 VEEEK B IR  FLAT B T TR K 1 R 7 105 5ot FR AL RN JFF 41 P 4R EGCG TR Hh = FE g B
3L, BGCG T4 S5 A A LA, "P < 0.05.

6 BHEARFERFESHBHLLER

AW FU AL 3 K SR i TE I 3 T 11 28 O J2 B

HIT ATHETTMAERET. X5

N f Jefiz 8

FOAT T8 1A BE B 1] o5 48 5 A8 38 (> 90%) Y 4L B4

fERA — MM BT R

&, F/BHLE E

AN A VAl N SR B R AR MRS S AN A BIR
DL R ARo i R FCHIE S , T8 58 3 il F/

B HE AR TR AR, AHF I 45 5 AR AL, 5
ZH KB F/B FUAE B BB, 11 EGCG T Fi U & 35 10 %
X — PR, 308 EGCG 7E — & F2 ¥ el s 1)

fEREIRAS o

A 4 ) 22 5 i 0, i — 2D R T 3 41K
o 18 AR SR KT B R S . 5 IR R



b

JEHEPE, 25 . EGCG T TUK BT T Bt 2 mh ot i 1 A 485 ) F 52 - 197 -

FHEG, FHm K R E h i A H 8 2w %, W
5 K K 8 UCG-003 FleE Bk o4 & 4 1% B3 T+
P IR KB 8 UCG-003 72 i K S 38 o 8 35 =
£, 1X 5 DB 7T ikl FLAE 4 W B AR BRI &
Bpm B LS R . THIRKEE
UCG-003 &5 Fy 7 ZE L1 T 5E -5 00 81 28 RE A AR 25
WLAH G, R 3G 0 3 38 7 1 5 3 A B A A,
JEILTE 11 9 E , [F] IS 2 5 00 2 E I R 1) IR R E T R e
L AR, S BB RRAC YT Z AL, o s k™
K B i L e ot e v S 20 0 S R A
R, ol i 1] i ik W T8 A% 22 I, AR Jip 1
Bt b Can PN B -1 D I B R S A K
JH A 28 SERY s i o AR I B AR A = i
(trimethylamine N-oxide, TMAO) , [l #l]¥%: JE ¥ X 52
& (farnesoid X receptor, FXR) /- F I AHIT R , &
BOR PN PR FA R FF 75 F DNA 7145 5 [F] i i 55 JH A
NKT 48§ (e e g vt 1, 0 [ i ad e b R

] B R 30 2 A B o AR T8 e 1 TR T R R
IC, BFEAMEE . TRREES 10N 8. EAZO
AR B, LA TR I8 e B 5 g B T T R A R (T &
LR T R AR M pHL, 400 1) 550095 1 2B A, Db
B ZORETI, AT R P 28 i R £F 44 LA
J& 314 v] It G E A B 32 4K 43 (G protein-coupled
receptor 43, GPR43) 32/ 75 5 B W 41 Jid [r) M2 $71 4 &
UK, BN TL-10 2396 , Jk /> TNF-a. IL-1B 5542 4 [A]
T XU R T RRERE & AR T R A
A2 HEMEIEA, KRR ET R 6 Bk .
TR = 2P E R BT b, 3 80E 2 W B
Vit NI 5 [E]ISF, LPS iy in il U 28 0 5 48 A 437
5, P12 B B (1 g P e P

DEN 175 5 i T jc R 41 B )17 38 BRI AR S 2%
1, RIS A EUR B 2 A LA > . T
EGCG Tl E W | Bk HR S, TERN
FEAR 3E 22 M 2 26 0 J8 I B9 5, i FLAT B8 L BIR R
NK4A136 55 9 & 1 F B X 35 S e » [R] I i) 22
A TR A, BRI R KRR B UCG-003 . 5
B g5 5 AN | . FIR SRR Y], EGCG W] 4 EUm
WK, T s A W IS, WAL, AT
eI IR A% A A SR AR e R

ZE LTI, ARHFFLUESE EGCG Il I H2 7+ K R 7 iE
TR 20 M S AT AR TR A 454, ARG OR BRI R AR
SR, AW FEATSAAAE TS 40 =y BR 1 - — T 1, Al o 36
#% 8 (fecal microbiota transplantation, FMT) 5256 56
IE TR B AR DRI« 53— T T, R = T DT TR
JE PR S5 S BEAC U A AN , 5 BTGV fR b TR -4
W-1E 37X — B E R . RRET R F 455 FMT
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