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WE HRAASTHBINBARZZ T RRHE R DL AL @ I8 HepG, #9474 46 A, KA B4R L 8549 5
XK, ARFBIHEARBHEAN AZTERDARAGAR NEAHILEH AAL I ZER R AREMEN, 2 E
FEAHEAAESRMAFEN T BB AELRLE R @E MG T, KA CCK=8 kA 2 2 5242 % T 55 20 14 3
BIVE R 5 2m MR IR ARG kA ] B2 B AR A ST R 40 I AE A5 69 % v s Hoechst 33258 4ol 2 3 B3 38 4 AT m ML A 0 % vk | B GE
T2 R ;PCR 547 HepG, A AR A Wwy Rik . 4R AW, AERIFRABRIZHO B LB RS EH 4075
melg. 5 HAF H 2347 ¢/100 g F A FH 4.604 mg/g 5 A MMM R G, AEBATHAFZLEDRAMEILR L
I AR A RAEHEERG IR BAFULERE T IHEROD AR, S ORI AL ELEF, MKk E R
BT KRB H HepG, 40 103 K Fo [0 3% 40 i A5 48 7 9 23§ 4w, B Hoechst 33258 R A =L & w B H il

it PCR X 3 3o i & B8 & 2 B2 38 4 T 70 40 Mo 4% 1342 33 49 B0 8 =48 % 2L B Bax . Cyclin-A .CDK-2 P21 P53 %% LR, 49 #) 2
MR TARXAE Bel-2 2F TH, 4% . AFBIFAAHILTRHZZILILERD R, R L2 Lo 22 %
VB KB A F AT R 2 EAR % HepG, o i & 4 41 15 A £3%
KEIE AZ; HepG,mmfe; AEBIAH,; EKRAS,; BRY
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PRAUH 1 7 A SRR LT R R e R 2 e R 2
PV I 4 72 Al S FERESE I HepG, 41 B9 400 ]
PR S X R 23 P ) o LA K B B2,
REZWHE—LIFEMARMIES % |
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1.1 RIEA R

L1 EZMeSER R Wik R st
YR A R A T BREZEHEZLAT 08, AR 250 % A 470
TE LR ; Hep G, 41 M, o [ 5 2% B} 27 B b FH L il A
FEHT ;MRS P73 374 B B i B Tl el i 1 AR
WE AR B T SRR bR S T AR
IxPBS Z& i . — W AN Hoechst 33258, I
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R ER L R F WY R ZABEA HepG, 2 i &4 39 4] 1F 13

MR E AR PR R B A 48R (R
o2zl A BRA R & i B R B, LR hr
T AR B A A PR A 7] 5 TSR 5 AR O
O, REET VL R AL T H R B A BR A A
DMEM Trypsin—-EDTA 0.25% , "hF}i%i 2 (db 50) B
FATBR 23 A ;CCK-8 17 & ,MedChemExpress 2%
7] ; TRIZOL, Ambion 23 5] ; CDNA i %] £ , Molecu-
lar biology /A ¥,

112 FEEEASUE CTO2A Ay ik Rl & i K 1#
i, WORERL 22 (A 50) A BR A R ;SW-CJ-1FD
RN PRI AL TAE & IR N i 5 A BR A W 5
ZWY-2102C fH i 55 I 4 37 &, LR W00 i A4
il 15 78 PR 7] 5 SPX =250 5 BEH: FR A , T I B 4 5K
AR AT PR N 7] ;SB—120DT M 75 P il vk %, Tk
B AR A AT BR S B RES2AA Jie i 75 &
#r, LW oA AN AR T SHZ-DII 1 3 7K B 23
5, WX T AR A R F s Epoch i BR A,
Biotek Instruments /A F] ; CKX41 2 fi{ 5% , Olympus
NE]ETC81T SR B AL, T30 7R JiE 240lk B 244
#ir A1 BN 7] 5 Steponeplus 52 B 2% 5% 2 & PCR Y,
Z [E Thermo 2 #)

1.2 RKEH*

1.2.1 REFGBRME  DIRZERILFTE R &
FE D R, BRI 2 R 2P SR TR A 19% 7 4
B, SRR AR AE 121 °C,30 min &1 F & E K
W KE G R 1:2 A TCH K, B A 5%
B B2 LA 1, B B = 1.5%10° CFU/mL, 78 &
X REZH on A 5% JC R K e S ) e
P LA hEZS B O 7E 37 CREFRAM P R
48 h, RIS HE W RAENEFLAF AR R Z 8 R
REKy . KX RRZ M TE 37 CHRAFTHET, 6
19 3B R Z RS, 2

1.2.2 RZHp RZE Y 5 A

1221 RE=GESEMME R E S I
T, PRIBGE RSB FHOE R, OB 1
25 NN 90% 1) L, FET 2 120 W 45 F Tl 1
h, ZJEHE, A I B, WA RE SR, R
XI5 A5 S 5 vk I R AR A B, W0 R DA S TR
R = i AT IICR R AR v A DU b
2

1222 REZHSEAME BT bR

CE W oM 2 o8 & & A E ) (NY/T 1676 -
2008) M7 & BRI 2 7 22 B ok i i 2 8% LA
BT R bR DU A v

1.2.2.3 RIS AR AR &
FITIER 1,221 Wk, R E B % EN ik
IEREAE A S0 2 o 0B 0 R B R Y B i DA
FET R BR o 0 b 2

1.2.3 REERYPUEIREINE  FFEE R E
WA Tk R 1.2.2.1 15751 o SR FH B RR I 2500 o
FERR U 7 3k JF R AR B B, T AR IR LV T
H ABTS FHE ¥ B H i & DPPH A Hi 51975 Fr g
JIVA RO R B B G e . P AL BE J1 LA Trolox
i (mg/100 g) b 5L FRoR

124 FERARMBEE BREEATELERZ
Ky JRRZ R LR R Z R A 37 CHLA
PET R AETE RO R S, 43 A 100 B i, 15
PR RS B 3 BT A S B TR
B R, PR CR E 500,1 000,2 000 5, 3 £ A
(AL HEA T4 IR

1.2.5 FERMMREA AN E X B2 &
TERZ R JRRZH . KEEA IR 2k #1T UH-
PLC-QE-MS JEFARAC 2 Ak, ) Bl 2= 5 ZLAT
WABERZ R JRRZ MY ) A 4 2
140 5

1.2.6 ARG 5 S T i i 45

1.2.6.1 ZHMakE3E ECHl & A 10%FBS A 1%+
HR-HR R - KR RERIRSEW (=) DMEM
YE4 HepG, A ML 3 77 5 . HepG, M4 & I8 )5
FHEC 1 5 1) AN I 1 55 96 T 37 °C,5%C0, 55 3548
R SR 48 h, FEBIE WU T SR AN B & MR
FRBL, 420 B A K Rl A B 3R 80%~90% B, H
0.25%1 EDTA #1478 AL Qa5 22050

1.2.6.2 TSI B 3 R R R 55)
FOBH LR 1:25 BLAf S A 90% 1% & 5, >k FH
FEARBO 78 120 W IR A5 1 h, hiE o
WAE 60 C T IR A bR LR R R T, 153 3
T R 2 RE SR B BRI . A DR 3 R EEER Y
28 F DMSO %, i 0.45 wm ABLFLIE IR, i %
J R R FE N 160 mg/mL T TP BEW, 40 8 57
SN L T ST T VA B A

1.2.7  CCK-8 35K 3 Fh FE i BE 42 9 X HepG,
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o0 B X B A AR SR CCK -8 35
HepG, 40 ML 06 2, FF 3 FiRE 5 i T T B
53 M HePG, 4 M 3% 53 2 5 B 1l 400,500,600,
700,800 wg/mlL 5 -V FEAS BE A RE SIS, T2
JHL 00K R A R ST ) 4 P 00 e 5 7 R A
5x10* A~/mL B 40, #AE AL 100 pl 30T
96 fLA 1, 7E 37 °C,5%CO, 5 748 55 4 12 h,
o 4 B 50 A W BE IS 5% 1T W, 4% 1941 100 wlL i
A FCGF (R R v B R B () T 108, R 3 A FAT
L, WA FEAE D B3R 12,24 ,48 h, 7 LG
W, mAEFLANA 10 wL CCK-8 I Al 100 wl 48
MG IR 5L G 5% 2 h )5 FE UK 450 nm Ak 0 7 I
DAY (I =8 i 5 M | B /N W = 2
R =[ (A ~A)/ (A ~A,)]x100% (1)
Kb A ——X BAL (& 40 Y B R B
CCK-8 A R I 259 ) 19 W O B 5 A —— i 36 fL
(S A 40 MY 15 32 3 CCK-8 . TRIZ5%r) Mmoot
I A 25 AL O 3 20 R A3 00 245 30 1 355 757
H CCK-8) M
1.2.8  HepG, HfLiERERE SR E  7E 6 FLARTY
ARG 0.5 cm P47 H 1 g fLAN LR, AL
ZGER 5 KL BT EUE K ) HepG, 41 il 4%
HEREAL 1x10° A 20 f 4 FhF 6 FLAR T, K 6 FLAk
BT 37 C,5%C0, MR R SR, MaiiA K
il B 18 80%~90% i, 37 K5 7% 3k, I JC 1 19 200
WL B WG A Sk 2 15 7E AL R 3 A A A Y 3
KPATRRE, ZJE A 500 wl PBS i 3% 40 it
ho FESLFL B AR BE 95 BRI AR (500 pg/
mL) . ' (600 pg/mL) | i J5 &t ¥k i (700 pg/mL) )
3 RhRES VA, S A IR I AR SR AL B TR

iR, T 0,12,24 48 h 7EEE BT
pUE-SIEiE NI

1.2.9 ATk X EE KR HepG, 44
JfL e BE AR AL 0.5%x100 A 40 ML B2 70 F 6 FLAR T B 6
FLAE T 37 °C,5%CO, R FR 43R 12 h, 24
0 M AR K BB K 80%~90% I, 35 15 35 4L FE
FL 4350 A 8% 35 L EL A IE (500 we/mlL) |
(600 wg/mlL) | = T 4t (700 we/ml) [ 3 FRf
AR, 25 O IR A KE 35 3 B TR A P 1
3% 24 h, 3% EIE W, PBS ¥k 3 Yk, BEFLINA 800
L [ 5 V(5 0K R DR EE SR 301 il il )
16 4 CEAF FHCE 60 min, 77 [ & # , ] PBS % 3
W EFLINA 500 WL Hoechst 33258 %L if , 7 o
BERESh 7R IR CE 5 min J5 3R (%, FH PBS ¥k
3, B THORMEE N WS A TR

1.2.10 RT-PCR W& % %04 K B 9 HepG,
21 i S A 0.3 106 4~/mlL B 40 0 8k, 4 IR A % 5
L 5 mL #2270 F 6 em $5FR ML, A 37 °C,5%CO,
M TR TS 97 12 h, FR 85 3R 3%, 20 B0 A 40 e
K 3% H 0 61 A9 AIK (500 pg/mL) | H (600 weg/mL) |
Jo B e (700 wg/mL) B 3 FHEE LA, KR 24 h
Je WCAE 4N, >R A TRIZOL 5 2 B4 ig RNA , FH i
HOEIEEE TN RNA B i ] CDNA 57 &
¥ RNA J2 % 55 CDNA, F RT-PCR ¥l 2 40
JL R T A S 3 P R Gk i, L B-action AN S, 5
WIFHII 1,

12,11 BoEgitotr Sl E e 3 W, 4R
H S E bR 27 K78 . ffi FH SPSS Statistics
26.0 43 Hr#d , i Origin 2018 64bit FAHVEA

*1 PCR3l#F3
Table 1 PCR primer sequences
HE/E S AP % 3l 55 (5°-37) B

B-actin—F Human ATCGTCCACCGCAAATGCTTCTA 23
B-actin-R Human AGCCATGCCAATCTCATCTTGTT 23
Bax—F Human TTTCTGACGGCAACTTCAACTG 22
Bax-R Human GCCACAAAGATAATCACGGTC 21
Bcl-2-F Human GGAGCGTCAACAGGGAGATG 20
Bcl-2-R Human GATGCCGGTTCAGGTACTCAG 21
CyclinA-F Human GATGCTGACCCATACCTCAAGT 22
CyclinA-R Human GCTTTGTCCCGTGACTGTGT 21
CDK2-F Human CCTGGATGAAGATGGACGGA 20
CDK2-R Human TGGAAGAAAGGGTGAGCCA 19
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R ER L R F WY R ZABEA HepG, 2 i &4 39 4] 1F 15

(&% 1)
HE/F A Tt & 514 551 (5-37) IR
P21-F Human TTTGATTAGCAGCGGAACAAGGAGT 25
p2I-R Human CTAGGTGGAGAAACGGGAACCAG 23
pS3-F Human CTTTGAGGTGCGTGTTTGTG 20
pS3-R Human GTTTCTTCTTTGGCTGGGGA 20
2 #EREHSW =E RN 29.78% , LB RN 19.98% , 1

21 REMEFEFMHYRTH

D2 52 22 v A =0 B a2 A B
L S A AR N 2 DA SRR R R bR o
A5 v il 28O0 Y =2.4081X +0.1075, P53 R 8K
R?=0.9991, VAFE# M bn i dh, DIASPRdE 2
Y=5.4332X+0.086, k& R R?=0.999, LLF T N
B v S, T AR bR e i 28 Y=1.9694X +0.088 , Pt 5E
ZH R*=0.9991,

2% 2 W, SR AR & e O =X, DA RS
FUATF BN R R R, 525 SR M Sy R I Ok ot i
PR BEG , RZ i =G & i B i 2R
PR, o = S R R R R
AN FLRE TR R R 2> IR R 2> R R IR 2 X
ZHE BRI B LA B & I RS K T X B
RESHRZ , HSEAZHXW, KEERZ W

HA W25 (P<0.05) ; B & 813 12.05%,
AR B3 (P>0.05) 3% AT BB RN & It F v
5 A5 B A R I SR AN B R, (A A RO A ik —
A R, 3 T B8 55 A AR A3 1Y)
22 REMIMEMLES

M2 2 AT, B FLAT I R e R 2 4 )
() ABTS FHE F [ % . DPPH A i 3L 5 KR 6E 71 A
B B T A e 0 R R 2 R ) 1 . 2 42
F1(P<0.05), Hid  ABTS BHES T F 3 . DPPH H
H BE Y bR AE 1 280 RSB FLAE TR R B R 2SR R
ZSR BN IR R Z W AR B T A e T o R bE
AMEEBERESRENFBRESFERAY, 4%
B, R FLAE B e R 2T AR i Hp AL e
01 XA RE S KR G R A R )
ErEINA

x2 HmPEENMRMESESHENLRE

Table 2 Content changes and antioxidant capacity of main substances in the samples

P Z ik ez S He %/ B A2/ ABTS # % &/ DPPH # t &/ FRAP & 3/
S mg-g” g+ (100 )™ mg-g”! TE mg- (100 g)™ TE mg-(100g)™" TE mg- (100 g)™
RRZ 3.140 £ 0.289* 1.951 = 0.129" 4.109 + 0.088" 182.452 £ 3.516° 150.839 + 5.166* 196.754 + 3.986 *

REBEILFEB 4.075+0.183" 2.347 + 0.084° 4.604 + 0.213"

AEBRE
- St 2.725 £ 0.216* 2.753 £ 0.111°

3.233 £ 0.176°

199.199 + 3.457*  166.708 + 7.180" 241.115 + 6.528

161.631 + 2.574"  147.313 + 5.870" 212.411 +3.986"

TE R PAFENG FREFOR BA W25 P<0.05,

23 REMAHBELSER
1A, R PSR R T 2
YR, U RN R 2 R BOE S TR, DR Z ¥
SRR E R 22 GG 22 F R N T 22 H
25 B2 LT TR T I R 2 W TR 22 S i A
e, R 2R MR IR
24 REMEDRBAZSNER
XFERZEREFLAT R R BE R 28 R R 2k KB
Xf B8 R 2Ry 9k 4T UHPLC—-QE-MS JE #0847 4% 5 21
SR S5 (B 2) &3 3 AR Y UHPLC-QE-

MS £  1F 25 745X TIC &1 A g T B (R B B8, 28
R A T, BRI A R 2
By 5 R Z AR E, H SR R R e =l L B
AOLIR LA A=W . A HLEAL & W2 4y Jo 114 0 T AR
PIMEN, HEATER | WIS M) o A 0 T AR Dk
D K2 IR T E 9 R A AR —
W3,
2.5 HHREIGTE

CCK-8 IE KM A5 2R (P 3) /i -3 Al R ZHE i
BEARYIAT HepG, 20 M 32 A 30 41 )1 o Bt 35 15 18] 9
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A 3 ol A 0 R AR K G K LR e
[6] — Ip[R] 25 A, 5 D 2R 2 W B ) LA R T o
RZBEIEYIA L, KBS 1R 2 B Y% HepG,
200 L AT R R R K 2 T I R B 600 g/
mL, T HF R 24 h B % i 2 25 B4 4 5T 41 i
A 5 49.47% , T 5 2 T4 W %t 40 i 1
TN 41.78% , A e Xk FE S i 49y % 4 B 13 410 1)
N 37.35% , KEEHTBE L WA R AT B E 2
()% 52 2 P<0.05, B 3 Fh R 2R AR AR b 5
3 AN R 500,600,700 pe/ml,
26 HMEEIBER

SR FH 400 B 500 90 3 K 0 3 Rl AR A 0 X
‘ Moo HepG2 A LERERE I By 45 R o, 5251
(¢) KRS IR E X B2 AR LE | 3 b i e 2 0 %o 200 i 3 % 194 52 i

A1 RRER A 47 52 247 9yl S O ) R o AR T 1) 52
Fig.1 Sem of the sample
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Fig.2 TIC pattern of positive ion detected by UHPLC-QE-MS
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Table 3 The peak area of the main substances in the broad target metabolism of the sample plants

CLASS_CH B R 2% m AR JR R e AR e AR A
=ik 7265 789.007 6 967 806.687 297 982.3201
A £ A ALRAL S 22 630 232.29 14 538 355.07 8091 877.227

3 B ; 7 3 B
H HUBR BAT My
HHLRAC A
Amg &
Yk F
B E
SRR R AT A
LRV N D &

5674 289.264
25771 798.94
5 882 768.046
369 403.279
4 843 600.143
33847 716.98
28 861 392.02
95 247 310.75

2447 094.132
20 871 777.34
5583 147.883
280 177.9075
8191 226.732
85 154 726.83
86 964 644.49
146 735 887.7

3227 195.132
4900 021.603

299 620.1632

89 225.37147

-3 347 626.59
-51 307 009.85
-58 103 252.47
-51 488 576.93

< 60+

40

N\

ALY

N\

0 M A7 T
Cell survival rate/%

20 -
%

41 A0 R
Cell survival rate/%
Cell survival rate/%

40 500 600
T 1005 ik
Sample intervention mass
concentration/pg - mL™

() X IR R 2

50
o iy T Ak 9
Sample intervention mass
concentration/pg - mlL™"!

s
TR it T TS 4 R
Sample intervention mass
concentration/pg - mL™

()RR Z (b) AR 2
3 REHMERYW HepG, 4 A& 58 i HI #) 4E A
Fig.3 Inhibitory effect of alcohol extract of Ganoderma lucidum on proliferation of HepG, cells

RZBELEYAE T A0 59 G R T R R 2
BEfe ), HEAT WP 25 57 P<0.05, UL 45 A T &

1 R 2 T S ) e 0% T 4 41 ) Hep G, 20 g A 12
# ZRULIE 4 K 5,

500 pg/mL 600 pg/mL 700 pg/mL
He()RRE (D) RHRY () KBMNBRAZ  (D)EH,

B4 &4 HepG, @RXIRIXIER
Fig.4 Scratch test results of HepG, cells in each group
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OB
Cell healing rate/%

B T 1]

Sample intervention time/h
L2 R R R RMER 2 D2 KA TR 2 ;CK. 4 11;5,6,7
430 2k T TS e EE 500,600,700 pg/mL,
5 &% HepG, AMXIRASEZE

Fig.5 Scratch healing rate of HepG, cells in each group

2.7 WRUATKRNLER

i i Hoechst 33258 K il 28 3 Fli B 5 BE 4 4
THE HepG, 40 i A0 i i I 572 4k, 45 2R B
Xof R ZH 4 R /NI AT A A S TR O £ 55 2¢O L i
GOGW e, 3 Fh R ZBEER Y T U 09 40 A 40 i
RANAB S 0 A% 127 L 0 [T 4 | e 284 R ¢ Dl i i
Ko SR TG HLYABEE T I BE ARG 0, 44 i
B> W I, R e R 2 B T A S
Vi e < S 1 E/2 A =G S A 1871 - <O
RUA% 5 i FE H4 8 T H TP AN T, 25 5 UL &
6.
2.8 WA TERFRILEN RT-PCR &R

P, RZW A ] i 42 HF w5 B e 4 i
Bax ,Caspase—3 Fll AIFM1 #& [ K1k, M {e
51 B 968 40 LNCaP 98 7208 R 2 205 ] 38 1 £
#F Bax FEH Fik W06 Bel-2 FEPH Ik | 1450 iy
2 R R T O R TR S ) e A A AR S
(1) 14 8, A2 2 1 9 40 B 0 R o0, AR SR AT RT-
PCR ¥ 3 Fh 7 2 BE 52 ) T 50 40 i /= 20 B 0 =
OGN ik & 45 R WoR , THUA IS Bax
Cyclin-A .CDK-=2 P21 P53 iX 5 4~ 3& [H (1) A % &
TR g Y B T IO R B HE g T, T Bel-2 KR
) AFXE 2R3 f Bl T T B2 A 3G i R A, ELMR
R BRI B, 5 R R 2R YA L & R
Z R T WS Bax . Cyclin-A .CDK-2 P21 |
P53 B[R AR X 2 38 1 W 2 & (P<0.05) , Bel-2
BED AR Rk i B A, DA 3 B R 2w
Yl e i HepG, 400 I8 T, H kMR 2 FEik

500 pg/mL 600 pg/mL 700 pg/mL

()RR Z

(b) KMl RZ

()RR IRRZ

(dHz=EH
6 %48 HepG, 48 H Hoechst 33258 R
Fig.6 Hoechst 33258 staining results of HepG, cells

in each group

Yifie #E HepG, 40 M i 98 T4 I SE 5 25 2R WLIRT 7,

3 #Hig

AU BRI R EABRZ R, URRZ
o3 0 T R 2y A SRk B3l e R 2 rh
SWERAL A Y 2 R 3 R I B
R, KBEEMRZ R 3 B 3B Y T
e, KRS R ZERY N ABTS HE T
H H13E .DPPH [l 385 BRI DL R B T2 A
[[EDARSR: L I E R ST B Y A e i =R e R
G R R RN A G Sk — 2P B UE R AR
FUAF B A& WX R 2 G Y R s, SR TR
R 2E M 5 R R, R A A B RS
5 H B Wi R AL S A, UHPLC—QE-MS 6 1F &5
T TIC B g A W25, H =k
Wy Jot | B S P A 0 TR S D O 2 L e R
I, DA 25 5 2 B B AE E LA 1R & I T LR R
Z i R B E TA AE, HEIE B LA A
T8 T b R o A A ARG A 110 Tl felT R 2 200 i B
WK, 20 L BE 2T 4E 3R R 20 4 3R UK ot 3 i A=
Vo3 ff A6 T 200 AR R v i) 3% M B R, O
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KR EL EREWH T EEST HepG, 28 B o 39 1 4E A

19

of genes
of genes

JH PR A X 2% 38 7K P
Relative expression levels
FE A MR 2 2K KT

Relative expression levels

LZs LZ6 LZ7

of genes
of genes

= o
T T

~

BE R A0 X 2 1K K

Relative expression levels

BE DR (1 AR X 2 3K KT

Relative expression levels

_ v
MLl

Lz6 1LZ7 HS5 F¥6 FI7 DZ5 DZ6 DZ7

(d)Cyclin-A

0
LzZs LZ6 LZ7

L2 AR Z K] R RER 2 D2 K IR R 2 55,6,7 730 5 U5

A

of genes

BE A1 A X 2 3 K O

Relative expression levels

FIs Fl6 FJ7 DZ5 DZ6 DZ7 1Z5 LZ6 LZ7 FI5 Fle FI7 DZ5 DZ6 DZ7
(b)Bel-2 (¢)CDK-2
oI
g‘ —_—
X5
o9
P o=
, 7 = o
1 £
FI5 Fl6 FI¥7 DZ5 DZ6 DZ7 pd
(e)P21 (HP53
I 500,600,700 pg/mL,

7 &4 HepG, #if PCR &%
Fig.7 PCR results of HepG, cells in each group

H R R 20T 22 S5 A0 A BT | 2 T A B
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The Changes of Main Active Substances of Ganoderma lucidum Fermented by
Lactobacillus rhamnosus and the Inhibitory Effect of Alcohol Extracts on HepG, Cells

Wu Ming, Li Mei, Zhou Zhongkai®
(College of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457)

Abstract In order to explore the changes of main active substances in Lactobacillus rhamnosus fermentation of Ganoder-
ma lucidum fruitum powder and its inhibitory effect on hepatoma cell HepG,, a solid fermentation method was used to
prepare the fermented Ganoderma lucidum fruitum powder with Lactobacillus rhamnosus as fermentation strain and Gano-
derma lucidum fruitum powder as fermentation substrate, and its main active ingredients and antioxidant capacity were
studied. Plant metabolomics of Ganoderma lucidum fruitum powder was determined and its surface structure was observed
by scanning electron microscopy. The inhibitory effect of Ganoderma lucidum alcohol extract on hepatocellular carcinoma
cells was detected by CCK-8 method. The effect of Ganoderma lucidum alcohol extract on hepatocellular carcinoma cell
migration was detected by cell scratch method. Hoechst 33258 detected the effect of Ganoderma lucidum alcohol extract
on cell nucleus and verified the apoptosis effect. The expression of apoptosis—related genes in HepG, cells was analyzed
by PCR. The results showed that the contents of triterpenoids and polysaccharides were 4.075 mg/g, 2.347 g/100g and
4.604 mg/g respectively compared with those before fermentation. The antioxidant capacity of Lactobacillus rhamnosus fer-
mented Ganoderma lucidum powder was significantly improved compared with the original Ganoderma lucidum powder and
fermented control Ganoderma lucidum powder. The results of plant metabolomics showed that the material composition and
peak area of the three samples were significantly different. Cell test results showed that the ability of fermented Ganoder-
ma lucidum alcohol extract to inhibit HepG, cell growth and block cell migration was significantly increased, and the
apoptosis was more significant in Hoechst 33258 results. PCR test confirmed that the intervention of fermented Ganoderma
lucidum alcohol extract significantly up-regulated the apoptosis—related genes Bax, Cyclin-A, CDK-2, P21 and P53,
and significantly down-regulated the apoptosis—related genes Bcl-2. Conclusions: Lactobacillus rhamnosus fermentation of
Ganoderma lucidum can increase the contents of main active substances, such as triterpenoids, polysaccharides and
flavonoids of Ganoderma lucidum, and the ethanol exiract of Ganoderma lucidum fermentation has stronger inhibitory ef-
fect on HepG, cells.

Keywords Ganoderma lucidum; HepG, cells; Lactobacillus rhamnosus; solid fermentation; alcohol extract



