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# E:RTILRFIEATH DU-106 A SLATH R A H K BAL T 3 HepG2 ML B A ARG 69w, KA
CCK-8 kR & AL B M M A ARG EAR IR E o b FRIBUR TR E, PN K BEAE T KR i 3t A2 A AL 4 93 L B
(SOD) . " AMEE (CAT) . Bt ki A48 (GSH-Px) F7/. A =& (MDA) . Stk (GSH) 4
FTHFRAAMM N WARART AB AL HEH (ALT) . RAARARLESH (AST) . SLEM A8 (LDH) %4
ABEBNE. R E@BEAT (L-18. IL-6. TNF-a) SHHG PN B0 H 0, 2R EPHETRRE (Gardenia
Jjasminoides Ellis extract, GE) #= X B#i-F 4RIk (fermented Gardenia jasminoides Ellis extract, FGE) T 2 & # 3
BT HepG2 w71 (P<0.05) , 54448 (MN) Aatt, GE 4= FGE 2 Z# & 869 o AL Bk /7, R
BAg AL A, R GSH 4638, MikmfeE-FK-F (P<0.01) , WY@+ AST. ALT #= LDH #9853, K& R
A F 09 HepG2 ey = MAE &, A b, FGE A4 R E oYM ANAS K AFH, EEHETFHG T LA K EWG S
ARTE, T AR HepG2 Wt fo % iBAF L AL, AFREAPFARGREBRET HAGRE,
SR SLBR 5F oA ) DU-106, AT 4145 , B AL 38k, 42 K, HepG2 2 i
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Protective Effect of Probiotic-fermented Gardenia jasminoides Ellis
against Alcoholic Oxidative Damage in HepG2 Cells
LIAO Jingru, YAN Jing, ZHAO Wenjun, CHEN Dongqiu, WANG Lieyu, ZHANG Qilin, DU Bing, LI Pan"

(College of Food Science, South China Agriculture University, Guangzhou 510642, China)

Abstract: This study was to evaluate the effect of fermented Gardenia jasminoides Ellis by a mixture of Bacillus sp. DU-
106 and Lactobacillus plantarum on alcoholic oxidative damage in HepG2 cells. The CCK-8 method was used to explore
the optimal alcoholic oxidative damage modelling concentration and the intervention concentration of Gardenia
Jjasminoides Ellis extract. The effect of fermented Gardenia jasminoides Ellis extract on antioxidant capacity indicators such
as superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GSH-Px) activity, malondialdehyde (MDA),
glutathione (GSH) content, as well as the release of transaminase-like enzymes such as alanine aminotransferase (ALT),
aspartate aminotransferase (AST), and lactate dehydrogenase (LDH), and indicators of evaluation of hepatic injury, such as
pro-inflammatory cytokines (IL-14, IL-6, and TNF-a), were detected. The results showed that Gardenia jasminoides Ellis
extract (GE) and fermented Gardenia jasminoides Ellis extract (FGE) significantly increased the viability of ethanol-
induced HepG2 cells (P<0.05), and compared with the model group (MN), GE and FGE significantly increased the cellular
antioxidative stress, attenuated lipid peroxidation, reduced GSH depletion, lowered cytokine levels (P<0.01), reduced the
release of AST, ALT and LDH in the cells, and improved ethanol-induced damage to HepG2 cell membranes. Among them,
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FEG had significant antioxidant and anti-inflammatory properties, which were potentially valuable for protecting HepG2

cells from alcoholic oxidative damage, and the present study provided useful clues for the development of food products

with hepatoprotective function.

Key words: Bacillus sp. DU-106; liver injury; oxidative stress; anti-inflammatory; HepG2 cells
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I SRE S NI F1 o R, FH—FhBENS IR RIS
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IUHEF. RLAE, J& vh S RHE TR A e+ 10 Tk
RS, AP W B 25 IR 241, B2 2
2ERNE TS AN T, VUL . s, #E AR5
ZRME I, BETE R . PR A RS
ZGPVERU . AEFA ST FE R, FHERA
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FIOFSE T B3 2 HRAE FH, I 8 2 (e
FEAL . (B HRTTEX 7 T OB BT X 5 b, stk —
H R IR S HAR .

FLT I, AR SOR RS 75 5 44257, HepG2 4HIfLAR
TR, IR ZLIR ZFHIAT A DU-106 FEIZLAT
HIRG B R BN 7%t HepG2 4l P8k M S AL 351455
EEARA R, DAY T5005 A9 6a T IS TR e s s 19
SR B ARYE o 38 LI E e T R BRI T HepG2
MG ST . AR | AR SR AR AR S SOE
e NS R N Y Ei8) = AL T S P et N e vl e e d 2 ('}
AETEEABUG TN 71, SRtk A2 PR R BN TS 14
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W+ WiV LIRHERM A BRAN 5 ZLAR ZFE AT b
DU-106( Bacillus sp. DU-106) . #4 % FL#F & (nbk-
MA2) LRI A8 e ARl R 27 il 2 e B B P
SoigettERE e A HepG2 4 2
YR A B F ToK CBEGGrTal 99.5%)
JEPi . PBS LEnpi L Sa A R BRI
CCK-8 Kl . BCA &M EMER&E AR
AR AT BRA ] INE IR TR (ALT) . R4
HIRAFEFALNE(AST) . FLIRILE NS (LDH) . 2t H
it E AL (GSH-Px) . 2Bt HIK(GSH) | #B5A1k
W) AL T (SOD) . TN i (MDA) | i & 1k ) fifg
(CAT)IEF & mERESEY TR HAIN
F-18(IL-18) . FIAAN-ZFE-6(IL-6) . I IRZTE AT
a(TNF-o) i & GG e B YR A BR 4 7
DMEM s IR3E . G4 EpRIs A= YR
NN

PHSJ-3F pH i1 VAR ER 015 BR
NHEl; SH CO, 4l aisti  ig—IER# A FE
Nl HH-4 B faiR/K s # T A s {3
BRZSH]; ZEISS Lab. Al i FEEIZE RIS GL-
Gl Sr 0RO DI = Rl s Versa-
Max SRR Y  S€[E Melecular Devices 23] o
1.2 SLWAHE
1.2.1 AFEAFEIE PRl e
B (GE): PREsb TS | Bt | G IAE
TR, WS KIG TS, AR IR T, Fekh
tb 1:10(w/v) A TG ERIZK, FIREE 20 °C HEi iz
3 d, iU, BERAA TR

KNG THEBUR (FGE) : 235 5 S50 1) 5 vk
VRIS, B—E HMINE I e . T4, B 60 g HET
THEFEM A, BHE L 1:10(w/v), B 1T, 121 °C K
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30 min, ¥ A5, TEHBE TAES P4 SIEHT 2% (w/w)
B i 0.1 g FEZFLAT IR A1 ZLER 2R FEFT 78 DU-
106 FYIRA BT (1: DEHNE] 100 mL 0.9% A= #Ehsk
F %Ak 30 min, B 1x107 CFU/mL, 43 31| [i7] %% Pl oh
W 2% WATEGR TR SRR, T 28 C & A
% 3 d, RIELS R b ik, UEORAE, & .
1.2.2 HepG2 #ififi¥% 3% . 0. RAF S E 78 BidR:
P AR HepG2 5375 & A 10% G4 L35 F0
1% MHTHI DMEM £33k, 15 37 °C. 5% CO, Y
TER IS IRFE G TR, P IR 3] 85% B #EA TAZ4G
Hige.
LA TE KA I H AR S WIS RS IR, T
A 2 mL JCH PBS ZZPIEDE 3 U, A 1 mL ERAGTH
Ak 2 min, INA 1 mL @i EEFR2 b4k, S8R T4
W, AN B TR . B A S 8 T 0 EP &
P, 1000 r/min B5.C» 5 min, FE& G, EHIMALN
b 7 ik E Rk AN, 4328 SRR N R
HMMIRAT 5 E T3 URAFFAARIE IR IR, AR
2R E 95% MUXTEAE R ARG, BUCAH M B 3 A
PRAEEE T, —80 °C FIE: 24 h Jm FA% 2 M ZURE K1Y
A7 o EINPEAAFE BT 37 °C /KGR, Yo
J&, B An I W A TG EP &, In A S8 i By 57
WIR~], 1000 r/min B0 FEER FIFW, I 1 mL #r
ff iR BT B, AL R BRI N, PR T
FEFRHL, A S e s R b i g . A o5
Ja &2 3 AU A 7T LI 75556 .
1.2.3 K ES HepG2 A LRI, 2R
F CCK-8 X HepG2 4ifitg i JyiEA 75 o B4R
AR WY HepG2 4 AL E 7 100 puL 50T 96 FLAK
(BRHSAT 3 W), B 1x10Y4L, £ 37 °C {53540
WEE 24 h, FRAHMUNGRE, SRR IFA B IR AL, 0] 90002
FA3 S 100 pL RS R B 53531 > 200, 300, 400,
500, 600, 700, 800, 900, 1000 mmol/L H % FE i,
) Xg BEZH A 100 pL AT RIS 3R, B55% 6 h )i, Tk
FERE IR L, AL A 90 pL B E 1S FE L 10 pul
CCK-8 i, 7 37 °C W% F 3 h, YEHAE 450 nm 4k
PR SGAE, PR 90 nL B aa i 10 pL
CCK-8 i, Mg A=A 4 A 7
e A-A,
HMYE 71 (%) = A A
2 A, LI YOGS A |, X RRZHAOGIE;
Ay, VAT G
1.2.4 GE # FGE Xf HepG2 ZHMIIE S04 BUKT
BRI HepG2 AU, $2 I35 520 1x10Y/4L
EFPT 96 LA, B4 AT 3 K, T 37 C BEF4EMF
B 24 h, fRA4UAENEE, FRERETFREL, 7 S2I04H H 435
A 100 pL AYHEEAR 12.5. 25, 50, 75, 100, 250,
500. 750, 1000 pg/mL, [AXFBEZHAINA 100 uL A3HF
TEIEFEI, B3% 24 h, BUBFLAR, TSFEEF=35E, AFLIn
A 90 uL Fref SRR 10 p CCK-8 385, 7 37 °C

x 100

WEE 3 h, JU5EHAE 450 nm LAY CAR, Horp E 2R
S 90 uL HTEEREFEREFN 10 uL CCK-8 7, i3 A
[FI¥e B AEFHE R T TS HepG2 dUMEIG 77 .
1.2.5 GE #1 FGE XH& 55 HepG2 4iifgid J1a5E
i BCREAE K HIHY HepG2 4l 2 7E 96 FLAR
PIAEFL 1x10* D aufidfp, /4 3 NEFL, 3 E
24 h, FREAUMINGEE S, SPBRIFA R 3R . [hSE962H 47
FIIIA 100 pL & AN[EHOE ¥ GE #1 FGE 3537381+
T 24 h, BEBIZE B 100 uL B3R ELEE 5% 24 h, 3T
¥ FE 3L, 45L& 600 mmol/L 75 Ky ) 8T ff 4 35 5t
AL 6 h, XFHRZH AN A 100 uL @it iy e 3k, 1535
30 ho HUHFLAR, M Feds ek, JALINA 90 pL Hrff
BrFRILAN 10 pl CCK-8 5, I & 3 h J&, 1 450 nm
T EWSGRE, #eBR AR (1D HEAEERE S HepG2
MM SEAL IR R R TE] GE #1 FGE ¥ T 15 19
ALNE T o
1.2.6 GE 1 FGE XM H§155 HepG2 4ififi = ALT.
AST 1 LDH Bk &= 1y f2m BT 804 K iy
HepG2 4HAflEW 1| mL #2280 T 12 fLIR (B4 3 1~
L), BN 2<10°7/4L, I E 24 h J5, WSr 53Rk, 47
S BEE X B2 | AR ZH A SCEG e . X RRAH AN A
1 mL HTEEEIRIE, 1535 30 hy BRIZH N A 1 mL et
BRaR B35 24 h, WSRIEFREE, LA 1 mL ARSIk
J# 600 mmoVl/L #3537 FLEE 37 6 hy AESL 4 A
1 mL & 250 1 750 pg/mL GE F1 FGE #5323+
Wi 24 h )5, WS FR 5L, A 1 mL 09 7RS Wk 3
600 mmol/L WY# 5 IR ELIE IR 6 ho BEFRE I G L
LA, B B, 225300 & U 2 ALT.
AST Fll LDH B&iftd .
1.2.7 GE # FGE X[5¥51755: HepG2 i -hHrE b
Wifg 36 P Fl MDA & 2 Y 2 B AR Ky
HepG2 4 g B 2 mL #:F8F 6 fLAk, 240 3 1~ &
L, BREA 1.5<10%FL, WEE 24 h, FRRAUIENGEE S, T
FrRlEAAREFRAL, 2 1.2.6 Syrel EAT T4, B FRal
HRJE B FLAR, I A A0 4 3 X A0 M 31 7 ok v 234
fi#, 1000 r/min B0 5 min, B, 2% 3055 &
BH AT I 2 o
1.2.8 GE 1 FGE X115 S HepG2 diifigrh 1L-18.
IL-6. TNF-a HIS2IR % 1.2.6 APk )5, B s
W, % ELISA 55 S vt B P 7l a2 o
1.3 IR

S5 25 R 3R N S - Y B R v 25 (xEs) ,
SPSS 25 FR{FFIEIRIA THei #5434, Hodp P<0.05 %
NN B W25 5, B AL PR ] Excel 2010,
GraphPad Prism 9 #4147 E Fe4Hl
2 FEREHR
2.1 AEIKE BB FIREUEXT HepG2 ZHARIE
JIHEZ N

RS TEAR AR S 2R il 218, 21 RS A
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R E] =8, B BRI A e, 2T LS 4Py
FR4R I 3R 0, B ROS PR IR S 175 S 4 i 48
ARG, AN TR R B TR X Hep G2 41 LTS 111
SN 1A BTN, 5% R AL AR L, T RS e
200 mmol/L B, X 40 BAGfR M558 A, 13X 7] eIk
R I RE T AEIE A VR Y 4 PN B9 SR AL IECIR A Sk
{3t HepG2 HT 2 A %) B4 5 o > 179 85 ¥k 22 /£ 300~
1000 mmoV/L B, 4HHIAFIE FR 2 A AL TR, Y4
Y K e BE S~ 600 mmol/L Bf, 40 M 7% 1o~ 53.55%=+
2.03%(P<0.01), i5F IC,, 15 & @ 4 e AL
FE IR L 35 T 75 7E 50%~70% 6] Fifi 25 1k Tk
FE 3 — 2 FFE 2] 700 mmol/L B, 41t 7% 1 F [ 3
41.58%=0.79%, Itt A VP4 K5 3o 491 32 B Sl 05 (14 35 A3
VEF, 4R PN S AL 05™ 8, SR i T, ik
B 600 mmol/L AE MidE B ARG I, # 7 g S
HepG2 MM A AR TR, A TS 225250 .

A 120 1
100 1 Z
S 801 é
R Z
g 60 A é y _______
Rl I e
20 A % % é
. 7 n7
0 200 300 400 500 600 700 800 900 1000
PSR (mmol/L)
B 120
100 :
* 7
_ = . 2 A0
S N0l
e
5 mnmn
& 40 nmnn
i
LR
0 12.525 50 75 100 250 500 7501000
GE (ng/mL)
C 140
120 sk 7 *
e T
N 7
= A=m AUl
= audananudap
g aveninn
“ 1ROy
auanuuar
0 12525 50 75 100 250 500 7501000
FGE (pg/mL)
B 1 AS[R]HE (7PRS FIHE T 3R BUR HepG2
A M3 7 A5

Fig.1 Effect of different concentrations of alcohol and gardenia
extract on the viability of HepG2 cells

TE: X IR L, #* 3R P<0.01, 2253 35

¥l 1B FEl 1C 43 532 A R 7Y GE F1 FGE
T HepG2 4UMIE S s, 55Xt RRZHAH L, 7EAIC
HeEERT, GE 1 FGE Xt 4 fI 3 58 A — & ry 3/ A,
Xt T GE, 7E 25~100 ng/mL PYEAT#% 5 3 B4 il 44
JH (P<0.01), ZEHJE )y 250~1000 pg/mL G FE A, X
HREAT PEISFEAEH, I BAE— e Ja N, e, 1
4G MR AR G 24 GE W E 4 5 S8 250, 750 Fll
1000 pg/mL B, 4H 3% 77155351 2 101.38%=+0.91%
105.54%+1%(P<0.01) 1 104.07%+0.51%(P<0.01);
Xt F FGE, ¥~ 12.5~50 ug/mL %} HepG2 41jig
B4 pE B W2 A AE FH (P<0.01) , ¥ BE N 250~
1000 pg/mL X 2 A {2 384 FEAF FH 52 550 S AROm M 1 5,
{H GE #1 FGE 7 ¥ &% 2 1000 ng/mL B} A8 btk F
750 pg/mL G Il R, LTS J153 5N 105.54%+
1% F B3] 104.07%+0.51%. 124.87%+1.23% | %
Fl| 123.69%+0.42%, 1] G B EF 32 B & A 1 7E T
BT RE T AR R R A7 Y0 L, S A B R B
A%, 33X 55 AR ML A N BN | BRSO S5 2%, TS5
BEPEUCE 250, 750 pg/mL 1E A S256 20 A . = 7
B, BE—HARGEAN R BE A BT R NE TR T
RS 519 HepG2 AR FREE . S A0 BFE b
FIAE S & 28 1M PRl —F- B 520
22 ARG ZENEFREUESTEREIES HepG2
YHREE IR

GE 5 FGE fEARRHE T XHEAE 5 S 10 HepG2
TG IR an & 2 fis . 5% REZH AR B, A2
RS 1 T T, 4G 1 BEAIKE] 51.26%+1.92%,
ZEFK 2 (P<0.01), SECRIZAAH LY, GE Fi FGE 4b
HS X HepG2 dfiflyE 113578 ANRIFR EE i s VE .,
I H 3R — 2 Wk BEAR ik, L 285 750 pg/mL
#YJ GE FI1 FGE T, 4HMa 7% 77153 5138 5] 82.96%+
2.15% Fl1 86.66%=1.45%, 40 MI1H J1AH ELIERS T
e i 2 HE 7 (P<0.01), FHH FGE W L 35 10 il Wk
Xt HepG2 AU REMAE I, SR 175519 HepG2
20 S A5

150 1

B3 GE

N FGE
< 1001 w
R
et # #
& 0 '

%%
e %%
XPHRZH BREAIL] 750
PRI (ug/mL)

2 ORI E R FHE RO RS 15 S HepG2

2RI 1 BRI
Fig.2 Effect of different concentrations of gardenia extract
on ethanol-induced HepG2 cell viability
e SXTIRAIA L, *+327R P<0.01, 22 S i 3 SRR A
FL, #3R P<0.05, 225 HAT 8k, ++30R P<0.01, 225 %
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HepG2 #Affich ALT. AST #1 LDH B8 BN
ALT. AST #1 LDH & —FhfE7e T ZFh 4l g 1N
PYTBEIS Y 0, AE1IEH AifRA T, ALT. AST F1 LDH
TEEAAAET AR Sz 23R, 255 Rl
MRS A IR IR, ALT. AST F1 LDH 23 b 41 fifd YRS
TN AIRE A N, HAE A MRS F2 0 P s g . Pk
1755 HepG2 i il SE AL B 2 580 ALT. AST
il LDH & J1 /K F-FH & B0, ik, K AST.
ALT F1 LDH ByZ84k, 0] DL Y W kE %) HepG2 41 Jitd
BB RREE . AIE 3 I, 5 CON g4 EL, MN ¢4+

A 50

kk

%

ALT (U/L)
_s
DN

DN

DN

NN

Z

%4000 % ? "

2R IIIF

52000 - % Z % Z %%
I

K3 SRR T e S GRS A AL 47 HepG2 4
H ALT., AST 1 LDH B JCE 540

Fig.3 Effect of gardenia extract on ALT, AST and LDH release

in oxidatively damaged HepG2 cells under different treatments
H: SXTRA M, *RR P<0.05, 2257 B4 BFEM, =R
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