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T : AT T GRS AAE AT HepG2 aftaqdrFI4E A . KA DEEM #3333 it S0k KBGO ATE HepG2 e, I
FHAE AR, FRE A4 0.11 gL, 0.18 g/L. 025 g/L. 0.50 g/L 845585 AR & A 52540, FHiRm—F LT (DMSO) 49
DMEM 354 h At dn, @b B S h) %, RAAKX@BEUEM AT, FEBeNmeATAXE T, 4R2EN:
[ A i ) Ak A AR G IRJE 6938 m, AT 9% HepG2 Mt din#] RARRAR ), faxtPRL0aq4ph| FAb4 2% 0. s BRLAATE HepG2 W/t /)
TRYH 6.17%, T HEREHEGREH 0.50 gL i, B HepG2 4l /f T F A 5| % KA 30.60%. FE4A/AT B FE A KPR
E TFHAEY, Bel-2 o Bax 69T 1, SLAGRE AEG RIS, BAEMA, sHIA HepG2 @itehanhlas 745%, BER
A AL S it B AR, hBlI GRS ARG AT HepG2 talt B A 344k A .
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Abstract: The inhibitory effect of the selenium-rich proteins in green tea on HepG2 cells of live cancer was analyzed in this study. HepG2
cells in the logarithmic growth stage were incubated in the DEEM medium and used as a control group. The selenium-rich proteins of green tea
at concentrations of 0.11 g/L, 0.18 g/L, 0.25 g/L and 0.5 g/L, respectively, were used as the experimental groups. The DMEM medium
supplemented with dimethyl sulfoxide (DMSO) was used as the reference group. The inhibition rate was calculated by the optical density value,
the apoptotic rate was detected by flow cytometry, and apoptosis-related factors were detected experimentally. The results showed that the
inhibitory rate for the HepG2 cells of liver cancer increased with time and the concentration of selenium-rich proteins in green tea, but the
inhibition rate for HepG2 cells for the control group was always zero. The apoptotic rate for the HepG2 cells of the control group was 6.17%,
and the maximum apoptotic rate reached the maximum (30.60%) when the concentration of selenium-rich proteins of the green tea was 0.5 g/L.
The expression level of apoptosis factors of the experimental groups showed an overall downward trend, the Bcl-2 and Bax ratio was lower than
1, indicating that the higher the concentration of the selenium-rich proteins of green tea, the longer the incubation time, the stronger the ability to
inhibit HepG2 tumor cells, selenium-rich proteins. Therefore, green tea’s selenium-rich proteins can significantly decrease the number of
S-phase cells, which indicates that the green tea selenium-rich proteins can inhibit HepG2 cells of liver cancer.
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PR T I IR RN S0 45 R L AH I L2 AR,
FIH HBV i) X & AT USRS E e, ¥
TTARAE ) Bel MU, AERSHE S IGITRCRDL, M
SR X FEEIRTFT AR I, X FEPE AEM 1 2 2R
T R AR AR, U B B A R AR R
THELEA R BT TR A TR AR,

A mE AN L R E TR L — . BE XA
AP A E R IAWIER N, BT/ Rk
SR EM. BT, AR R a e
BRI B PURIER, B G KERN AR
SHIER S NRFT L R E R, HEARRE T
MURE. ST i s B3 A 2 B, 51 e pam 3
FAETS, AR A T S RN TS, BEAN
5 DNA i, WATRENEEER P53 25, XA
W RN, W SR R R A, B
IR Ak 73 2, TR EAIE B 1 %o 2 e A 4
EM. B4 C& R BASUSIE RS sA K
e ERZE W, RZ. EHT. S, Hil. 4

- AY

BIHRTALE, RO FTS [EZHT MRS 24
ALAR, PRI 208 e il 2 1 O 90 R K R
TEHRE, ZRASIORME DT LIS, HER SER—E
feE AR ). R BAABE MRIRIA,
FETRRLRE, EFRBURAUREUN, Rl e, %
2y WHEROREE 1L 85% LA L, MERERIRE T
50%/c AT . ITEEEER, AHRAUEI A E R 4RIk 5
DIREHATORTE R, S B IR T /], T
CURGE NS, SR AR )1, SR EE ]
CABIOA & B R (R 40 DNA, - $ e 40 O 5
LXK N EE FIRESE S NK AT T 40 iis e, itk
EREAAA AR E A, SRt AR IR, K
FAECR, IntRGERRE A A KA, R ik
JF, A R S R J0 A3 BB, AR HlARa .

ASCUAIHE HepG2 AH1Ef - oARLIRI40HE, B FTst ik
AR N LR

1 MRERE
L1 FoRbE 4

ESRIR, LI BT R e WA BR 2
" NP HepG2 40, ZHARAFFTRTAE: /NI
i, DUREEEDIHIZS: WER. HER, I

HERAT; LR Tile. A&, maifbaak
T B BR A s TY9S-TIGEE P PR AN AR AL, g
ZHEMHEARWEFHT: Tris-HCI 220495 PBS 229,
WAL EEm L TABR A F]; Annexin V-FITC/PI 4127
RIS, B OEVEARFRAR: AT,
R AR R AR R (DMSO),
HIVEMW T AR AT I HCEAL, HEREN-
FER Z BB R 5 LA RAR s AR T EL

(SCIENTZ-50N A, TP Z MBI A RA
Cilt

1.2 F&

12,1 i

PL 50 mg/L MR 50 mg/L B2 9%/
A= ig i) % DMEM #5370, DU 97 B Rs 77 e
HepG2 i, WHE TH RN, &H.
122 #&GRXEmES

X} B il SR AT TR BN, KR fE i 100 H 67,
FE-20 CHIE R & PP 78 B s R Ae R vom
ANZEBETFIK. 0.05 mol/L Tris-HCI ZE1 (pH 8.0)-
0.20 mol/L PBS 2 (pH 8.0)- 0.50 mol/L NaCl. 0.10
mol/L NaOH, VRE&5], ZJGdHTanumREab s, +4
VR YIHEEIA], 3000 r/min 2540 30 min, HX ISR
IR 2 SO% A LAYTE S, i EAEEIR
it 4 CHE 12 h, 2000 r/min B0 20 min, KITHE
YIFIREURAA, IBENT 24 h, -40 CHT, BRI
BMEA. B R TR SRR B A A A
90.34%LA I, HHUE RN 0.87 mg/L.
123 %RXEME A HepG2 wfindn) 525

B0 KA B HepG2 400, {7 2.50 g/L
(I FRREET LA T AL, AR BN, DAL
PRI, TERFFEAR N BALIER 100 L, 7E 37 C 5%
CO, ¥5F-FEHE 1 d, W BIEW, M 180 uL DMEM
BRI E 1 d, MBS R HepG2 4RI A Kdk
NFESAL, BHAEAXIRA, %A T AT HepG2
PRI TE S TR R TR RIS b, FEHE N 10 g/L
[P HFEEAK (DMSO) JIAZ| DMEM K7k,
HAERNZSHA, ZAFH DMSO #7534 HepG2 4l
FLHT:. 7E DMEM 353725 mpin A AL BRI 2R i 2
H, LB SR & v, W N 0.11 g/L.
0.18 g/L. 0.25 g/L. 0.50 g/L, HISALuERs L uERR .
W 4 NI SRR RO SE0 2, R AN
B 45 NTATIL, B AIRBUBNRE R4, B59F 1 d.
2d. 3dJEfEFLINA 15 uL /9 FITC Jetas, sEpsit
BrRfassgR 6 h, WS R LiEW, FH, Bl
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A 150 pL DMSO ¥R, #5520 min, 7870V IS
ghih, B TEEFMY 450 nm &b, DECEEEEE,
6 AR TR SRR B I HepG2 41 I
K, NN IR %= (1-SZI2H Y658 A6 R4
HHEED) x100%.

124 HepG2 faft. At 5%

Bt S5 o 1) 2 PR A5 ALV, M 0.25% il
KXY, PBS phyEMEiE, 7€ 100 uL [
binding buffer 1 E &, fH FITC 4, KR4
FASCR IR T2 1,

1.2.5 9% HepG2 @mft B = B T4 % &k

ECA ) S0 o 1) 2 1) 88 AV, AR Trizoldui
PR RNA, ZJEI5%E RNA 46 (A270/A290>1.5),
RIS N AN AL, WG R DNA I
ZH 1 pL RNA, JTZAF Pssv Bel-2. Bax. VEGF
(%L PCR #&ill. PCR MR E—RA &M &
T 94 ‘CF 255, ¥ primers tFEAFHH) TM {HAENIE
KR, 347 25 s iB K. 1E 72 CHIREE TR, #47 40s
PIREf, R 30 K, BT 72 CHIE R 4 min. 7E
11 g/L 1] TAE LfEHEEER K, FITC Yeth, HELE
B MG T RGBS P TR, (R
fili LTINS AT, WS HECN B-actin, FEFIKF1FE
*i‘% Volume[ls’m]o
12.6 %itsott

SPSS 26.0 it HT4E R, meantPD FKIR%
Mreb R, W2 tbEE R LSD v, FIH ttest 5
One-Way 7MT45 5

2 ZER51He

B 434 B A B TR P R n, LR AN R
[F] B HepG2 AHARMIARLL, R AT 5,
Tt B TA) R B S RO R R &R, Ak

MR 1A LVE Y, BEESIREME AWRE 5%
FEARLIRISE N, 2255 & Al AR D0 R HepG2 4H LA 3G 5E
iR 2R BT, RS, W HE HepG2e 4
. SR EMEIRE N 0.11 gL, ¥ 1d 1
22 3.82%; 4R T =E] 0.50 g/L, RKiF:3d
(IR 22020 26.92%, I BERBeir, % R 4]
FAGLN 0, (HRNEERF T LUE H, fERFR2d 13
d B, $ER TR, XA R E HepG2 41
PRISETE G SR A% B A e R P A s, SR P 4
FE AR (13T HepG2 4l e — ML 2.

Xof HRZH A SEIGZH % HepG2 ZHARAE ] 2 d )5 S iuds
MR ILE 1, WEHATDUE a4 & il &
Jie: HepG2 2 B AT B4 HIE R, P HedG 41l
() ELAARAS AL LB AR G T EL

R 1 FHEEMEBEXS HepG2 HRRIETEHIHIZ RIS
Table 1 Effect of green tea selenium rich protein on the inhibition rate of HepG2 cell proliferation

Gpa BREEEG A (L) —— G LR
¥i1d ¥i2d ¥ 3d
xtRe 48 0 0* 0 0
0.11 3.82+1.15°  4.56+0.98°  4.89+0.54°
pwm 0.18 6.15¢0.42°cl 7.59io.75°d 7.66i0.32°d
0.25 12.18£0.37%  13.59+0.64°  13.85+0.12
0.50 25.59+0.25°  26.89+0.42° 26.92+0.32°
AE 0 0.12+0.23*  0.06+0.02" 0*
E: RIEELERNEFHERRATEF MRS, p<0.01, FH.
2 2 FFE HepG2 ¢RAREHAS 4R
Table 2 HepG2 cell cycle analysis of hepatoma
EIAR|  GREAEER G RE/(YL) Go/G, S G,/ M
x4 B840 0 59.1942.39°  30.2442.53*  9.52+1.21°
0.11 59.58+4.31° 22.57+2.89° 10.28+2.63"
S 0.18 59.93+4.86" 24.3843.76° 12.16+2.87°
0.25 60.0245.23" 27.44+4.18%  13.28+1.47°
0.5 65.57+6.35" 28.51+2.46% 15.18+2.14°
AHm 0 563144.75° 2831+1.62¢  12.75+2.46°
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K 1a Foyxt IR HepG2 4t % 2 d, B
1b H N HepG2 4HMI7E 0.11 g/L SRR E il 55 A vh
¥i7t2 do WNERTTDLEH, XFHEZE HepG2 4iiff
WHAETE T, AAIA), IR, TRHIE. 7RS4k
REMEAKIERT, % HepG2 A HINEET, 14
FUPHAR, MR RETY, i EIEE0IR,
TEVERENS, BRI,

A

B 1 FEEMEARXT HepG2 LHATHIHIZIR
Fig.1 Inhibitory effect of green tea selenium rich protein on
HepG2 cells

HepG2 4RI FAEF 24 h J5, KA 41
WA e ), S5 R WSR2 .

HEE 2 AT, SR E e E AT S g 3 W
B, HEERIRIEHAI N Go-Gy Al Go-M ],
{EBEFIE A, A HepG2 4 EEHE R T Go-M i,
VEIFESR S B e 1 P A R4 e HepG2 4, {2
FEAEIm R Z AR L

ANFER L 4R R & A E X HepG2 AH)H 1211
FHREMIE 3.

32 FH A M ASCRGT I A [ 9A FB2 PR 4 25 ' il B 0 e
HepG2 A T2 K500 . J8IE SR 3 nln, XHHEH
JH HepG2 AHHIIE 1232128 6.17%, 111 4484 & it
FIRE N 0.50 g/L I, JiHE HepG2 A T # i KAE
214 30.60%, ZEHE HepG2 UM T3 L1K
10.82%, HSZIGA TR HepG2 AR TR IGL = T

XTHRAHANSHEA, s bR AN Sk & e 1 B &
e HepG2 AMMIM T-IRE ). MR LI
TELREME A RIEEA 1 d J5, SSRHM T,
BN IR S R AR TR, (RS 43
Je F T A AR o 2% & Al A 6 JHR HepG2 41
TR A —E 0, HHRE T2 39: Bel-2.
Bax. VEGF. Ps; mRNA %, Fmags R ILEK 4.

3 FRIRERFFHSMELXS Heo62 HAAVATHIFS/ER

Table 3 Induction of apoptosis of HepG2 cells by different
concentrations of green tea selenium rich protein

285 BR G R G IREN(g/L) BT E Y%
popc:] 0 6.17+0.48*
0.11 16.06+1.12°
st 0.18 18.70+1.12°
X 0.25 24.13+2.02¢
0.5 30.60+6.53°
B 0 10.82+2.32f
& Bcl-2/Bax ©P,/B-actin m Bcl-2/f-actin
14L mBax/B-actin ~ mw VEGF/S-actin
12F 1 |
1.0+
0.8+
0.6}
o4t 2R 3‘
by Lo o 1 I
0.0 | !39 I il I il

FTHEZH 0.11 g/ 0.18 /L 0.25 g/ 0.50 gL ZHEH
2 FEERERIEMERXT Hep2 LA B TR FFik/k T8I
A
Fig.2 Effect of different concentration of green tea selenium
rich protein on the expression of apoptotic factors in HepG2

cells

* 4 TRIREFEEMEANT HepG2 LRAVET-EFFIAEKFHIFMN

Table 4 Effect of different concentration of green tea selenium rich protein on the expression of apoptotic factors in HepG2 cells

HepG2 e = AT

FRAH REEEEORE (L) Bcl-2/Bax  Psy/f-actin - Bcel-2/p-actin - Bax/f-actin -~ VEGF/f-actin
xR 0 1.08£0.01 1244002  0.54+0.02  0.55+0.01 0.23+0.02
0.11 0.71£0.02°  1.32£0.01°  0.3240.01°  0.31£0.02°  0.29+£0.02
2 0.18 0.77£0.02"  1.28+0.03  0.36+0.01°  0.49+0.01°  0.23+0.01
0.25 0.76£0.01"  1.30£0.04  0.30£0.03°  027+0.02°  0.11£0.01
0.5 046£0.02"  124£0.01  0.15£0.02°  0.33£0.02°  0.05£0.01°
AHm 0 1.08+0.02 133+0.01°  0.68+0.02  0.32+0.01°  0.14+0.03"
E: *GTRELAARRL, p<0.05.

NI AN [RI VR BE 4 25 B Tl 2 T HepG2
AR TR RIB KT ISR RE , KR 4 et
P k11 S L i et T W

BT, AN S RN SR R,
B AT, RFHAT AR, R LERTR
4R, AT TR pss Fl Bel-2 SEAMIIE T 15 2
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SHERE, MR LA, FEEFRES Bel-2 7
R AT, 437008 Bax 5 Bad Al Bel-2
5 Belxl, ME 2 FofLUEH, FESRAE S H 1
FIR, AP HepG2 AHAEIE T AN T RIA KT B i £
TR, i H A S R R, X R
HepG2 4l H 0 T AH 5 IRl 7 O S el ok, S8 4 o
Psy/f-actin AHELTXHRAA R G012 X, Bel-2 Al
Bax [ILE/NT 1, @il iX S n] UG a5 & i
E A BT HepG2 4T HI1F .

3 Zig

MASCSERS AT DL, i B (4 4% | il B okt
I HepG2 A BEMEIEM, (HEAG—E ki
P, IREEN 0.50 g/L 2% & 1l B U0 e HepG2 4H
MER 3 d BF, PIZEA 29.92%, JHT-3IAF|
30.60%, BT LAA R HHE HepG2 4HAIGTE, HhRT (1
JHEE HepG2 AR B H ILIE T/ IMAFIAZ iR S 1)
T AT HTEAEiliE e R K B3
A% Bax TS, FrUILERZKCEHIL TR .
fiHe HepG2 40 Bel-2 A1 Bax HUE/NT 1, HiBHSRAS
B il A B A (3T HepG2 4B T-I1ER .
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