FIRFMIWFST 57 % Nat Prod Res Dev 2024 ,36:1032-1044

‘e B Ty 5 i B B O B R R 2 R AL
RS EBY - ERELE R,
RER BRIAT - AR, TN BLE

BTSERINIE R A A A2 B BT SRR IR IR S My b 3 5 98 15 A W = S
TR R PR Bl AR 5 P4 T S &, 5 AR5 830017

1o}

2 9E i T

 ZE AU TR R FUREE ( Brassica rapa L. isothiocyanate, BRle) (¥ S ME B 5 20, 404 P40 T B A4
FIARE I R B SR TG M o SR SMIR BB X A 35 oty 8 AT 280 W g A e e, 3 e B PR 3R R I 32 b 5 B
FE T BEfEL I A5 T 28 Wi 20 WL IR 70 °C \pH 6.5 Ff#ATE] 2 h PrIF i ER &4 0. 01 mg/g, fE I
T, SRR ER BRI 1. 13% ; GC-MS %78 73 IS e 7= ) ) AL "# o0 7 #5351k 3- -2 - me bt
T 2- G R I (3 T 4 B S B TR I 2K O A R TR I L S BRI R R IR 2- R S . SR MTT ke
U BRIe Xt 2 21 Hela Siha U14 4 Jifa ity 38 55 410 i 15 14 , o rf BRIe XF Hela 4t Ji ) 40 1 VE IR 3%, 72 h 1C5, K 97. 48
pe/mL ; 4 iR 5L 5 7R BRIe #1071 Hela 4HMIAYERS , PT i 2CAH 5% (5 5 7 BRIe K 241 g JE1 WL 78 S W1 G2/
M #H, Hochst 33258 . Annexin V-FITC F1 PI 4t 30 BRle 5 T Hela 40T, WFITEEE NI &R SIS & FHF1)
REEL W AL S BUR 25 St TR

KR SO EUERER 1A Tl s AR ; PR

hE 4% 50559 X ERARIZED A XEHE:1001-6880 (2024 ) 6-1032-13
DOI:10. 16333/j. 1001-6880. 2024. 6. 014

Enzymatic preparation and antitumor activity of
Brassica rapa L. isothiocyanate
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Abstract : The exogenous enzymatic preparation process of Brassica rapa L. isothiocyanate ( BRle) was optimized, and anti-
cervical cancer activity of the enzymatic products were analyzed and evaluated. The exogenous myrosinase was used for the
degradation of B. rapa glucosinolate and the optimal preparation process for the enzymatic method was determined by one-way
and orthogonal optimization experiments ; the amount of myrosinase addition was 20 pL,enzymatic temperature was 70 °C ,pH
6.5 ,enzyme time was 2 h,and the ascorbic acid concentration was 0. 01 mg/g. Under these conditions,the extraction rate of
isothiocyanate was 11. 13% . There are seven chemical components of the enzymatic hydrolysis products obtained by GC-MS i-
dentification and analysis ,namely 3-amino-2-oxazolidinone ,2-oxazolidinethione ,2-oxazolidinethione ,3-butenyl isothiocyanate ,
2- Phenethyl isothiocyanate , isopropyl isothiocyanate ,2-phenylethyl isothiocyanate. The proliferation inhibitory activity of BRIe
on cervical cancer Hela,Siha and Ul4 cells was detected by MTT assay,in which BRIe had the strongest inhibitory effect on
Hela cells,with a 72 h ICy, of 97. 48 pg/mL; Cell scratch experiments showed that BRIe inhibited the migration of Hela
cells, PI flow cytometry staining exhibited that BRle arrested the cell cycle in the S phase and G2/M phase, and Hoechst
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33258, Annexin V-FITC and PI staining demonstrated that BRIe induced apoptosis in Hela cells. The findings provide a scien-

tific basis for the development and utilization of B. rapa for functional foods and anti-cervical cancer drugs.

Key words :isothiocyanate ; Brassica rapa L. ;enzymatic preparation ;antitumor activity
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BT A S E BB A B B (glucosino-
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1831y ( Brassica rapa L. ) ¢4 “ %", 71k
B} 252 SR WA AL AR W, 32 B A e e K L
B S R PG AL X, 2 A5 N B i B A 1) —
MR B o BT R B A B T R A A
F Y GLs, Zhuang 25 7] T 5 W0H (038 HL A, %o
B IEE B IR KIOR T & & W B R R A KR A7
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AL S B EURR TR A 2 A0 R TR), DT S 850k s
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(4 000 t/min, 15 min) B 35 0. 45 pm HHLIE
JEE U8 WO DB, IF I ACKH P2 IR R 1/50 115 0.5
mol/L T 2 i Wk £ BR 8 11, FR KBS0 (4 000 v/
min, 15 min) B _F V6 5 e 5% 28 & vk 4 B 2 I AR AR Y
10% ZeA7,-80 C & VRt 8, U H We i R 1, B4 21
GLs MLEWA Tk TR IR,

1.2.2  BRIe #) 8 fig ) &

PRI—sE fE 1 GLs T4 T 50 mL 28 8,
LA PSS P 4T 100 COK AL BE, 4R 5Y GLs VR T
RSN T AR e | T IS 1) pHL R I PR
WREAE 6 N % BRIe S MUY, S S R s
5 mL 2R £ g8 75 42 L 30 min, 45 C /K ¥ 30
min f5 2.0 15 min (5 000 r/min) BUE HL)Z 1T 0. 45
pm JEEE 35 °C el 25 & e 4, RIAS 3 BRIe, il i 58
AN BTN HAE 365 nm Ab AR AR 1k , #2218
A1) HHH BRIe $#2Uh

A, -=0.0016

EZWXVXM (1)

K E FIR BRIe M4 IR, g3 A4, FRRFEMTE
365 nm Kb EICREE ; V FmAE SRR, mL; M 3%
715 S R R B 4 i ( S B SRR R L TR ) WY PR 2K BT
7 163.24 ¢/ mol ,
1.2.3 $REXE
1.2.3.1  GLs R TH S i %5 BRIe 2 A9 520

W—EmM GLs R T E TA R, #% | 10
mg/mL HBIFEFK 20 pl,1 mL HLIRIMLER (0. 005 mg/
2) 55 mL BBERR R 28 vk (1/15 mol/L,pH 6.5) iR
4,40 C B 2 h,100 °C K Jf 15 min &R0, I
SRR 1.2.27 fiTik , WiE% BRIe 42 MR TE0.5.1
2.3 .4 g GLs YR TRy i i 25040 S A2 4k
1.2.3.2  HBIFFREE NG X BRIe £ MU (1520

¥2 g GLs R TR & TASENM D, # ] 10
mg/mL BITHFE A7 T 27, 1 mL UK IR (0. 005
mg/g) 5 5 mL Y BERRH 92 v (1715 mol/L, pH
6.5) 184,40 °C K% 2 h,100 °C K 15 min 2 [}z
N o JREEREAN“1.2.2” firid, Wi%K BRIe $2HUR1E
20.30.,40 .50 pL &4 F A4k .
1.2.3.3 i ik BEXT BRIe $2HUE 15200

¥2 g Gls R By & TR, #& ] 10
mg/mL BIFEF 20 L, 1 mL HTIR M2 (0. 005 mg/
2) 55 mL BERREP S b (1/15 mol/L,pH 6.5) i
A 3B SR B R 2 h, 100 °C K 15 min 2811 2 o
JEEREAEIN 1. 2. 27 firik, W2% BRIe 2 HUa7E 40

50.60 .70 °C il B2 551 T 19284k
1.2.3.4  [0iAfa) %t BRIe $2HUE 1520

2 g0 GLs i TRy & TR SN, # | 10
mg/mL PAIFEFE 20 wL,1 mL Hi3RI0LER (0. 005 mg/
g) 55 mL BRI ZE i (1/15 mol/L,pH 6.5) 1R
A ,40 °C R AT /NI, 100 °C K il 15 min 211 2
N o JESEREAEAN“1.2.2” fif ik, W% BRIe 42 BUE7E
1.2.3 4 h Ffpff it o) S5 0F T 122 4k
1.2.3.5  J2Ji pH Xf BRIe 3B Y5200

W2 g Gls R T & TA R, #& | 10
mg/mL PEIFEF 20 pl,1 mL HTIRILER (0. 005 mg/
g) 5 5 mL PBERR BRI 22 vl (1/15 mol/L) R4, 40
C M2 h,100 °C K 15 min 281k R . J5 208
We1.2.27 prik , ¢ BRIe £ B 76 B R0 2 vh ik
pH 3 5.5.6.5.7.5 8.5 %44 F A4k,
1.2.3.6  HLIR AR BV FEXT BRIe 45 HUE (1) 52 R

2 g 1Y GLs R Tk & F 4 &, #% 18 10
mg/mL FEITEFE 20 wL, 1 mL HTIRIMER S 5 mL Y
BERR 0 22 o (1/15 mol/L) YR 45,40 “C [ 2 h,
100 °C Kl 15 min 28 k[N o JESedfEn«1.2.2”
Itk , WiEE BRIe $ Bt 78 T A0 1R Wk B4 0. 005
0.01.0.02 mg/g ZAF T2k,

1.2.4 EXZH

HRAEFRL A 2R S8, 75 GLs VR T i il 3 g
I RGN 20 wWL (FTEE T, LA BRIe 42 HUR Ky
M S AL, 2649 Tl A I [) (A (A L EE (B) BT IR I
FRUEE (C) \pH(D) N5 KK, R Spass Au 4K
PF, BT T MR =K IERS R R KL HE
LR 1, e SRR L5 454~ BRIe (42 ML, X 52
B BRI TR 25 R0 7 22557 o
1.2.5 GC-MS 4-#7 2+ BRle $2 B3 49 %"
1.2.5.1 SAHEIERF

AT R Hp-Sms 7 9% B 48 A #0300 26
FEAAGTEN 1 mL/min; HEAE R EE N 250 °C 2
FHREE R 280 °C; F2FPTHE : AR TRE R 50 °C, 1%
2 min,5 °C/min J}J& % 280 °C ,{#FF 6 min,
1.2.5.2  JEpE&A:

HL 3% (ED B 76, B LR 70 eV 3 IR
T 230 C 53 R EE 270 °C; PURRAFIR S 150 °C
VEFASE IR B[] 3 min s 45943 [l 40 ~ 800 m/z, i if
JBT ik B NIST #E47 13 1 53T o
1.2.6 BRle 3 # 5% & e Ahm)
1.2.6.1 MTT SEAGI 4015
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Table 1  Factors and levels of orthogonal design
K 2% Factor
AP Al ] B i1 CHUR LR 1
Level Enzymolysis time Enzymolysis temperature Ascorbate concentration D:.pH
(h) (C) (mg/g)

1 1 40 0.005 5.5

2 2 50 0.01 6.5

3 3 70 0.02 7.5

FREL 1 mg Jiffig i 25 (% BRIe ¥ T8y, 11 1 mL
DMSO ¥ , B3 W UK AR ¥ 9855 FH o Ak F 5% A
K1) Hela U 14 Siha 4 1 55 B 1 20 20 i 1R 2
PA T x 10 A~/mL 40 ffd v i 32 0 T 96 FL 19 85 324
1 BRALARRR 100 L, [R]E 96 L AR 20 A 3% 57 A i 30
ZALLLTC A 9 PBS 2% vl I e, I o ok A i 4K
Nio 1 24 h 5 INgy (REAE Sl DMSO 5 i #
SR 3 AR ) o A& AR BE (100,200,400 pg/
mL) ¥4 3 N5 fL, I E 5 i DMSO (1) 52 5 21 Al
A AR 254 i % R 2H ( control , Con ) o 5211 Jfd
BT 5% CO, 37 CHiFEH4057 24 h 48 h 72 h,
RIS, FERERNAR 9 2L P A 100 L # ¢ 10 %
() MTT TAER, 55 R A kS 15 9% 4 b ), R IE o
JEE RS USRS I ICAE 490 nm &b (R IROGAA, F42 A 5K
(2) AR RIS 17

OD s = OD s
€= ]Aoﬁl)x\‘rﬂﬁéﬁ o (2>

A C FoR A XA J15 0D sy 7 DMSO
205 100,200 400 pg/mL B 2594 #F 490 nm 4b 1)

x 100%

1.2.6.2  Zff SR AN A0 i 1L 7%

WX B KUY Hela 400 LAAEITL 1 x 10° />4
JEAERNTE 24 ALAROIFAE 37 CRFRA PGSR 24 ho 1
AN 80% If, AT 10 WL Tip A 3k 7 43 L vh e &l
2, 11 500 WL PBS {3k 1 6., JH 0,100,200 .400
pg/mL (1) BRIe ZbFRAHA 24 48 h f5 , 1'% 1 fU5E W
SRR, Bn R IR A ) MR D g =,

S,
W = =X x 100% (3)
S()

A WO D fa 55 S, R — i ] 5
TR, pm® S, FR 0 h RPRHEF, pm®,
1.2.6.3 P4 A I 240 i J 400

WX B K0 Hela 400 LUAREINL 4 x 10° /N4
JAZERD T 60 mm (YA S IR ML, 78 37 C R SR

F B SR 24 h; 0,100,200 400 pe/mL (Y BRIe 4k
FRAAM 12 b Ji5 [ 79 1 20 i DA T 2R 75 40 i 8 0
AL 1200 r/min .0 5 min f5, 5% B3, 1
mL PBS A IHYE 2 K, B0k FiF. RIEH 70%
TV CIEAE 4 CRELIM 3 h 5,41 1 mL PBS i
VE2 ¥,1 200 r/min B0 5 min J5UEERM , BRI FE
an I P JY), 2 R R (3 30 min, /5 1 300
H A4 3k i it e, A A EAILAG I
1.2.6.4 Hoechst staining 33258 Y& {f v 460 2 o 4%
Bz

BB KA Hela 40 LA4EINL 1 x 10° 4S2H
JRIFERLE 24 FLAROTAE 37 CHEFRM DR SR 24 hy H]
0,100,200 ,400 we/mL [ BRIe AbFE4H ] 24 h 5,
BRI IR B FLAH 500 wL PBS 38Uk 1 Wk, X5 5
FLINA 500 WL i) 70% Fivd £ B 1 4°C vk
E 10 min, PBS JE 1% 2 U d5c i 1) AL A 500 L
Hoechst 33258 Ju¥k , Y6 YL {5 10 min, ¢ G1E B &
A HRL S
1.2.6.5 3t 24 L ARG 0 240 e o 1

X B K Hela 200 LLEEIIL 4 x 10° 40
MIEEFD T 60 mm Y40 L35 SR LA, IfAE 37 CHE5%
FAER3E 24 h; 0,100,200 400 wg/mL A9 BRIe 4b
PRAHA 240 J5 , AR 1T 10 T WSCER A A 4 IR
PR TR & U B A XA i 64T Annexin V-FITC Al
PIACGL I eG4 €5, 10 min; A 4 300 B 4 159 48 318
Je A LS A T A
1.3 HiERESS R

i id GraphPadPrism9. 4 # 22 &, Gt it 70 #r
K2 2R LR (ANOVA) J5 22431,
GESLLTA(E + BRAERE (v +5) R, P <0.05 £ 7R
25 HA G824 5 3 GC-MS %040 38 5F 357 358 B4k fir
BHE AL FRERAE AT P, 25 A N T R A i A 9 k)
G310 A M W) B A A A Y A 2

=X
Ho
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2.1 ClsiBEIgER
FERE1. 2. 17 Y £ T [0 300 AH it v 2 B A Ao
PE I TR EVEE R 900 g, $EEXA ) GLs VR T ¥y 8
118.2 g, HARBUR K7 13.13%
2.2 BEEXHER
2.2.1 GCLs % F## 3 BRle IR F 49 %
FEANTR] GLs VR8s it X 1 E A7 it
BRIe #EICELE R ILEN 1, FidE GLs R TRas st
(RS 78 GLs VR T # WS  0.5 ~ 1 g B, BRIe
PRI GLs VR TRy i it i 3 i 3 2, 24
NI 2 g B, BREIC ) 78 53 1O Fl, BRIe $2 IR A
Bl KAE 19.52 g, Z )5 3 fin GLs B, BRIe (142 HX
R T, 4TI 2SI Y) GLs RNt 2 g
DL, perd et B T T RESS A Y, o
YRR T b A BG4
ANBERE H 431, DA A1 2 AT 5 1 32, PR I
BRIe )4 B 2 1 R e ok b

PR
Extraction amount (g)
)

I

05 1.2 3
TRERIES
The amount of GLs addition (g)
B mERMEXNRDERREABRERNENHN
Fig. 1  Effect ofthe amount of GLs addition on

the BRIe extraction amount

= >
1 1

PREUE
Extraction amount (g)
=
[

1o T T T T
20 30 40 50

BT TR

The amount of myrosinase addition (pL)

B2 BIFFEHAIAMEIMNGELRHREARERNENZN
Fig. 2 Effect ofthe amount of myrosinase

addition on the BRIe extraction amount

2.2.2  EZI3FEEdmE 5t BRle 693
FEAN[F BB TT F B S it R X GLs #E 47 1l i

BRIe L5 R LK 2, MWEIH AT LLE H, BEE
MIE T RS N 0944 A0, BRTe 132 B A BT S AL,
UEFH VR N 20 WL B, BRIe B2 B I8 31 5k,
HORARICEE A 15. 84 ¢, UKL IG N BT 7 Bl i 1,
U HIA B IS 5 1 6 s I 8 B AR A, R,
BRIe {42 IR A2 B3I,
2.2.3  B&fiRi5 At BRIe 3230 Yk

FEAS R BT EE T X GLs AT it fi#: , BRIe (144
B 5RO E 3, T LU Y B A TR ) T
17, BRIe 2L AE 40 ~ 50 °C 2B Rk, (AT
60 °C I Hy BH 45 15,70 C it BRIe 4 B0 e , HAR
Bk 4.05 g, 3BT, ATRE 60 °C R X
BT B A ANE M, 28 F,70 CR BT TR
07 P e 32 1R

B
=3
|

=X
B

HL
Extraction amount (g)
w
&
|

#

e
o
1

2.5 T T T T
40 50 60 70
P IR
Enzymolysis temperature (°C)
B3 mEfREEXEEGRmEARIERNENZNE
Fig. 3 Effect of enzymolysis temperature

on the BRIe extraction amount

2.2.4  Bfig et st BRIe 323 F 69 0

FEANIE] K2 s ) X6 GLs 1A 7 , BRIe ()44
HBURSEIILE 4, NEH AT LI 1 bl 2 50 A [
(AE: , BRIe (4 HCRZRHTIE N, 24 5 W AR A 3 h
i, BRIe [H42 A B KN 0. 650 g, il figk i) [B] 45
B, W) GLs WA 159 5 503 1) B %, T LA BRIe (4%
IR

0.7

0.5 *

REE
Extraction amount (g)

0.3

0.1 T T T T
2 3
Bt iFe s i)
Enzymolysis time (h)
B4 EBARAT XIS T i S A R R SR BN Y R0
Fig. 4 Effect of enzymolysis time on

the BRIe extraction amount
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2.2.5 K pH st BRIe 32 I3 6 % v
TEAIRI SR pH T X} GLs #E17 [l it , BRIe 142
R ILE S, MWEFAT LA, 2 pH 7E e
B £ T st B = LI 2 . 78 pH M 6.5
i, BRIe (4 U ik B i K, IGET BRIe A3 HUE
6.54 ¢,

=
W
|

*k

o
=]
|

BE

Extraction amount (g)
I
i
|
%

=
v
(=]
I

n
1

o
=3

T T T T
5.5 6.5 7.5 8.5

pH

B S pHXEEERMERERNENIIN

Fig. 5 Effect of pH on the BRIe extraction amount

2.2.6 It BRIe 323300 % A
AR MR R JE T X GLs #E17 i f# , BRIe
PFRICREZE SR ILIE 6, MBI ] LI i, BRIe [ 42
B G 5 PO I R v B2 3 v s AT, 4l Sk
TAGE & A PTIR LR 7T AR = SR OF TR ARG 16 M, Y
LR IR A 0. 005 mg/g B, FEIT Bl 17 4 3k 2]
K, AT BRIe A3 HUEL A B KR 6.28 g,

=
n
|

o
=
|

PRHCE
Extraction amount (g)
v
s
1 ]

wn
|

2
o

T T T T
0 0.005 0.01 0.02

U MR B

Ascorbate concentration (mg/g)

B 6 HIRIMmERRT AT iy S BR R £ B Y R 0
Fig. 6  Effect of ascorbate concentration

on the BRIe extraction amount

2.3 EXEHRHER

A e B DR ER S, 0B A P ) (A At
(B) BUAIMBRHZ (C) \pH (D) NHELEINK, IERL
YA R UL AR 2, 18 i A5 R Y KA A 22
FrEWIHT , 4 2R 7R 4% P ZK BRITe S HUE R2 0 K
MK - C (PRI R A ) > A (RIS Ia]) > D
(pH) > BOEHRIELRE ) , LI 25l / MY IN R B iR 22
T, 7 255y Hrat R vt W2& 3, bt gk i |] . pH BTIR
MR e BEXT BRIe $& MU A7 0 352 W s il i K fE wT
LB 2 BRIe Y SR HURE 0 AsB,C, D, , RIVBRH
HEEPIA 0.01 mg/g FIHLIRIMAR .pH 2y 6.5 Y
WL PN I 0, 75 70 C YA IE T SO 3 he

K2 L(3)EXLRERNN
Table 2 The result of Ly( 3*) orthogonal test

KT R Z Factor e
Level Extraction
A B C D amount (g)
1 1 1 1 1 0.79
2 1 2 2 2 1.08
3 1 3 3 3 0.71
4 2 1 2 3 0.91
5 2 2 3 1 0.66
6 2 3 1 2 0.83
7 3 1 3 2 0.97
8 3 2 1 3 0.99
9 3 3 2 1 1.47
K, 2.58 2.67 2.61 2.92
K, 0.078 2.73 3.46 2.96
K, 3.43 3.01 2.34 2.53
e 2% Range 3.352 0.34 1.12 0.43




1038 KIRTHIRRFE I % Vol. 36
R3 FHEDW
Table 3 Analysis of variance
; -7 A ., -
IR Jhz PO Fr it i BEAF
- . Sum ol squares ~e s
Source of variance o df F-value Significance level
of deviations
A 16.43 2 6.25 P <0.05
B 0.89 2 0.005 8 P >0.05
C 18.68 2 9.74 P <0.05
D 15.63 2 8.45 P <0.05
"2 Error 1.87 2 - -

HiFy0s(2,2) =21.005F > Fy s(2,2)
2.4 GC-MS iR

FEHR“1.2.57 1) GC-MS Zf4%f BRIe i 5 #17
I, 2833 A 2% I AH OGRS o, A A B 25 1 J DL
DT 6F LA B 7= 530, A BRAG T A AH OC 1 Ak
B, o R 3 F-2 - s Lo ] | 20 M o i ] L 3-

TN

il

T HE AR TR i (228 £ 57 B R I 1 -7 B
RPN S sURR 57 A s S B WUR -2 - K L i, B
ZERLER 4, HoP -5 B SRR N I BRSP4
ISR SRR 27K £ T AR S = 5 20 531 0 1. 999%
1.999% #11.875% .

T T T
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&7

R GRRERESEFRE

Fig. 7 Total ion chromatogram of BRIe

x4 BREHREEEIEN GC-MS S5
Table 4 GC-MS analysis of BRIe
e RE ﬂtﬂﬂ? 2% CAS A3 F
No. tg (min) Constituent - Molecular formula Intensity
1 3.285  3-UME2-WMELER 3-Amino-2-oxazolidinone 000080-65-9 CyHgN, 0, 0.159
2 3.729  2-MEMBEEIER 2-Oxazolidinethione 005840-81-3 C,H,NOS 6.067
3 5.820 i;lﬁ%’%ﬁ%%ﬁg 3-Buten-1-yl isothiocya- 003386-97-8 CsH,NS 0.33
4 6.132 R IEFHIFRNE Phenethyl isothiocyanate 001943-824 CyHyNO 0.254
5 17.390  1-5:5URRTN S 1-Propyl isothiocyanate 000628-30-8 C,H,NS 1.999
6 17.390 SRR N NE Tsopropyl isothiocyanate 002253-73-8 C,H,NS 1.999
7 18495 STIIAME2-A LR 2-Phenylethyl isothiocya- 002257-09-2 CyHyNS 1.875
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By $i98; Hela Siha U4 Ziifg 24 48 .72 h j5 #1740
MBS, (3] E W g4 SR LI 8, & BRIe
Y B 138 58 , Hela Siha | U14 41 A9 A4 K36 1 1%
I, 2 BUAE 20 B A5 it 20 sl /L, 240 e i ok F 0B AR
K MTT 3 K A [R] 3 BE 1) BRIe (100,200
400 pg/mL) 4bFE Hela Siha Ul4 2R [R5 B ] (24
48 .72 h) NFHIIHIMER . WiE 9 B, BRIe GEE
S0 A0 B Y 3 BE HL SR AT R O . Y
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BRIe #b 3 Hela Siha Ul4 40} 24 h J5 , Hela 40 (¥
RIS S M\ 93. 78% [ 28 32. 42% ; Siha 4 it 1 41 Jfd
15 JI\ 94.49% [ % 70. 22% 5 Ul4 [ 41 H 3% J1
98.74% % 2 47.48% , £ Prism 9.4 15, BRIe b
FH) Hela ZHMIAE 24 48 72 h 11 1C5 fH 53712 197.48
100. 14 ,97. 48 wg/mL; Siha 4 ifg 7F 24 .48 .72 h iy
1C5, 843 51 2 489. 72 .402. 16 399. 12 pg/mlL; Ul4
YfILE 24 48 72 h 1 1C, (B4 152,75 .107.29 98.
37 pg/mL, DL EZ5RFEW], BRIe fEf5 &40l 5 i
TR M 3G 58, b Hela 25440 ) 200 A i o
I, J5 S A M e S0 0 2 2 AE Hela 20T

BRIe (jg/mL)

200 400

8 BRIe EAEFEMMBENRESTH

Fig. 8 Morphological changes of cervical cancer cells after BRIe treatment
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23214 9( Continued Fig.9)
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Fig. 9  Effect of BRIe on Hela,Siha,U14 cells viability
.5 Con [#, *P <0.05," " P <0.001,***P <0.001, F[d, Note:Compared with Con, * P <0.05,* *P <0.01,*** P <0.001,

the same below.
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Fig. 10 Effect of BRIe on the migration ability of Hela cells
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Fig. 12 Effect of BRIe on Hela cell apoptosis by Hochest 33258 staining
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Fig. 13 Change of apoptosis rate of Hela cells
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