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hydroxy phenylethanol (6) \vanillin (7) .3, 4, 5-=—H & FKE (8) XEIEIKEM (9) X5 I K H &
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OYEATE] (2) RATEEMEE (MTT) 335 12 A ATt SH-SYSY 4i il bk K562 1Ak A Hel 41 bk
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Main material basis and anti-tumor activities
of Tripterygium wilfordii extract
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Abstract: In order to clarify the main material basis of Tripterygium wilfordii and evaluate its anti-tumor activity. This

study used column chromatography, HPLC and other separation materials and techniques. The results were as follows:

WAs EE: 2021-04-19
E€WA . SMERHIT R E (BRHSIERE-ZK [2021]— 516) ; SFHTTRHRITE ( 20151001125 14 ) [ Supported by
Guizhou Province Science and Technology Plan Project( QKH-ZK [ 2021] General 516) ; Guiyang Science and Technology Plan Project
(20151001 ] Medicine No.14) |,
FE—1EE . WIPF(1996-) Wl HAF5E A, EENF RRAYIL2ESE , (E-mail) 1041163584@ qq.com,

CEEEE BIRE WL, TS, EEAGRAYALAITI, (E-mail) muzi0558@ 126.com,



9 M BAPHAE . TR ORI b S B AR Al S HATC R T MY 1515

(1) A total of 12 compounds were isolated from 95% ethanol extract of T. wilfordii, and according to the

physicochemical properties and spectral data, the structures of the compounds were identified as a,B-amyrenone (1),

3B-acetoxyolean- 12-en-28-oic acid (2), antriptolactone (3), w-hydroxypropioquaiacone (4), 3-( 4-hydroxy-3-

methoxyphenyl ) -propenal (5), 3-methoxy-4-hydroxy phenylethanol (6), vanillin (7), 3, 4, 5-trimethoxyphenol (8),

p-hydroxybenzoic acid (9), p-hydroxybenzaldehyde (10), vanillyl alcohol (11) and 2, 6-dimethxy-1, 4-benzoquinone

(12). Among them, compounds 1, 2, 5 and 12 were isolated from this genus for the first time. (2) In terms of biological

activity, their anti-tumor activities in vitro were screened for the SH-SYSY cell line, K562 cell line and Hel cell line by

MTT method, and Compound 12 with better activity was subjected to Hoechst fluorescent staining to detect its pro-

apoptotic effect. The results showed that compounds 2, 3, 5 and 12 had certain anti-tumor activity, of which Compound
12 had the most significant anti-tumor activity (ICy, values of SH-SYSY, Hel, K562 were 35.6,14.3,28.8 pmol -

L*). This study further enriches the chemical components of T. wilfordii, and discoveres a monomer substance with

obvious anti-tumor activity, which provides a scientific basis for the further development of T. wilfordii.

Key words: Tripterygium wilfordii, material basis, separation and purification, structure identification, anti-

tumor activity

&N W ( Tripterygium wilfordii ) &= T % Bt
( Celastraceae ) T3 2N J& ( Tripterygium ) FHY) , X 44
TR R Wi A FE A T EKLP R
Ui X V4 R M X DL R | HOAS S5 b (RS 4y,
2017) . FRARE VIR (ih JE SR A2, HbR A
PEFE A KRR, BA L BRI T I ks A HU 2
SR (ST A, 2011) , EE ] TIRYT R KR
TR VBN E RLLPEIRIE S5 A B S S B S %
Tl 2 RS (XAEAE ,2010) o [l P Ah 2 35 0 e 8 e
R I R SR S 25 3 o0 R AT 1Ak 27 a3 5T
125 1k, W2 e rh o B A5 2 SR L5 ) 200 £
Ffr, SR AR AR W | = R BT R A
e BRSSO, 2006) o Hob, G g
EYIEAC S W2 I B T . AR 2
PROFFEIT T, Ba 23 e BAT LR A S 3l e e
YUE I A T S A (Chou & Mei, 1936) . [
BRI 0 R R A R I
TP 2N TR S B Al RO ATF 5 48 52 O3 . L 28(2015)
RINFE AR/ 45% 1A, IF 7] gt
2 BUNE BRI R 7T 25 995 A 6 7 R 5 Chang 55
(2021 ) W5 2 B0 B 2 T A I ) — o A 5L 5 £k iy
FHET SR A AR R 2 PR A e ik 25 H 2 T 1 i
IRIFRUR RIS (2017) R ILE ARG —2E W
A BRREPE 38 H TR L /NI P 23 A ™ I 2 R
B A LA S ™ oA 4 BT PR A L R
R, AR RS SBOET, S5 KB ARk
7oA B SN B S L A M A S,
il T A B RIS 2 94k 7 iy, AR, X

B e b A A RO BIE TR D T 68 A T A
WA R Ak B4 4

ST TR O e R R R W I, O B R TR
i AR L R R T 88, 48 9 T 2 e T 2 2 ) Joi il B
FoAb s oy B9 A= W0 15 1k AR JE O 2 R, FeA]
Xt A AR U AT T A T B0 B S M E
IEXAG RS P HEAT T B0 B PR I, A
BIFTE N E 28 e B I v L2 B G 12 A iR e &
Pr(1E 1) AR SR B i 28 By R MRS . I
HL RSN A7 18 75 1T, 8 Uk B A R B U
TR A Y (LAY 12) B B G ok 2 k)
oA 240 M BT

1 ARE LS

1.1 #F A0 7

BT 245 M W [ Bt B T AR 2R B 2 b v 2 T
Yy, 28 50 N v BB 24 0K 2 5 TN 70 804 S R B TR
( Tripterygium wilfordii ) W R .

SH-SYSY 4f fifd ¥k . K562 2 it ¥k . Hel 40 g £k
(g REGARHE AR ) S KEY
( Enetgy Chemical, #it %5 ;. DJ210110) ; 2 fifg # T 2%
Y% Hoechst 33342/P1 X 4% i 5| £ ( Solarbio Life
Sciecnces, L5 : CA1120) ; WP (FHE X+ H X,
HyClone, #t 5. J140032 ); DMEM & 3% 3t
RPMI1640 35573 i 4= 134 ( Gibeo 22 Al ) 5 HHEE
P A LR TR Ak (2448 A b 2 R
HIRAT) . Sephadex LH-20 % ML (40 ~ 70
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pwm, % -+ Amersham Pharmacia Biotech AB A #]) ;
FEJZ M RERE (200 ~ 300 HAI1300 ~ 400 H) , K
H (10 ~ 40 pm) 132 ZHreE R GF254(0.20 ~
0.25 mm) (F W\ HEALT) ),
1.2 48

Sim-HPLC 21l #5 (4,151X ( Wasters,, Delta 600) ;
fitikR 1% ( Therm scientific, VARIOSKANLUX ) ; i {4
(Leica, Dmi8) ; it 204 ff1 % ( ACEABIO, Novocyte) ;
ESI-MS H, W% 55 J5t 1% A% (A & 5 38 7K i 23 W) ) 5 600
MHz R AR (Hit Bruker 287]) .

2 HER %

2.1 RSB

PRIUE A HEZGHF 20 kg, FH 95% £ ] 37 45 B
3K, EFKR 3 h, WAERBUR M 45 2 R AR 1/3,
DR ZWNK, W4 BT, LR ORI R
TeE e, e 4 e T A€ BT, B o v 500 0 i, b vk
AACERFERE, TR A R 2 R £ TR it v A AL R 2
it (100~200 H ) , e 45 s 745 2 5 A i 2
HOHLA 104 g,

THANTEZ TR T 40 ~80 H ik RHEARE {1
By o )W BE T wE B -, 10 4% 8 04 ik A JZ AT (200 ~
300 H) M 7 B, LA R R BULE g 45 - W B
(70 : 1~1: 1) #EATHEBE PR, 38 oF )2 20
(TLC) BREF WG 2H 43 75 22 40 o0 BT AT B 90 K
EEoL, G IR 73, 25k 6 B, ARid ol Fr.d
(400 mg) . Fr.2(2.5 ¢) .Fr.3(40 ¢) . Fr.4(20 ¢g) .
Fr.5(40 g) il Fr.6(4.1 g) . % Fr.5 Bt MCI
FE, R ) A4 LD A9 HE B KR A W 90 2R A7 0
VEME, PEME L5124 50 = 1,70 : 1,90 : 10,100 : 0,
fii 1] TLC BREF WS 3 7E 58 A0 43 BT AT 1 26 ' Je
B B, A I A ALER 4, AR ie i Fr. 5.1 (200
mg) Fr.5.2(1.5 g) \Fr.5.3(12.9 g) .Fr.5.4(21.7
g) o B Fr.5.1 Be g RS AT )2 0 ) B 45
m A E LAY 12(8 mg) o # Fr.5.4 Z246 5 50 15
PRSP 7(8 mg) 8(6 mg) 9(12 mg) 10
(9 mg) 1 11(15 mg) . K Fr.1 & EEE M IE
RANCERAE E #1530 46-5 9 3(88 mg) . #f Fr.2
28 MCI FEJZ BT | i) 50 M B e+ )22 B B o 48 v 2
WA TS S B T B 2k 649 1(32 mg) \2(25
mg) o N Fr.4 8 ROMEBE M 53 B R o il 45 15
FMLEY 4(9 mg) 5(15 mg) M 6(12 mg) .

2.2 A YiE MK

2.2.1 A MTT & f skt o & e WX EA: K
W) SH-SYSY 4 fifs K562 41 il Hel 41 0, i 245
PN AN OF AT 40 5L, H IR A L 90w )
IRBUK 20 L 4R T 96 FLAR T, 7E 5% CO, .37 C4&
117 A 200 B % 3 4 v 1 3% 2k % fRr L A i G B
A 10 WL 35 25 35 2 5 A5 25 ) 20U 2 R 100
50.20.10.5.2.5 wmol - L' W E 3 NE AL,
F 5% CO, 37 CHMIRGFRA 557 48 b, AL
A 10 pL ¥R 5 mg - mL™ (9 MTT %54, b & 7E
BFRF AR SR 3R 4 he FEdE BWE W, BEALIMA
DMSO 160 pL,Z % 15 min {8115 F 825 (0 45 & 58
IR, B 96 FLAR AR EEORCE T bR, B8R
BB K 490 nm , 78 S5 I OB EE OD 1A,
HRHE DA 19 OD B 15 4t a4 i 2%

MHNF (%) = [ 0Dy =OD 55 1/ 0D X100,
2.2.2 Hoechst # & WA £ A K SH-SY5Y 41
Jil K562 4 il Hel 20 At , 51 A 45 21 40 f 2 W T i
T, W AIEET 6 fLAR , #E 5% CO, .37 C
ST 1) 40 IR Hh B 3R A LW RE A0 il o
K2 70% ~ 80% I I A [R] MR J3E 1) 245 4 ( L9k By
10.20.50 pmol « L"), 4k L1 3% 24 h, 5% H: 5+
W, M 0.8 mL 4 L G4 (8 22 ph il , AN 5 pL
Hoechst Je (0%, f J5 A 5 L PI YL (i, IR 21,4
CWFE 25 min, LY A%, ] PBS YE¥& 1 IR, 7E
DI U TN S IR R, X K562 4 ffd Fll Hel
A B AR SR 1 x10° ~ 1 x10°N 40T 1.5 mL
BOEN, B, A IER, AIEDTEN 0.8 mL
MY ok B, e A S L Hoechst Y& 0 , 5
A5 pL P Y3, IR 51,4 CHEH 25 min, PBS
Ve 1R, T = A SR
223 it F i FrABIE A SPSS 17. 0 Fft
WATGE 50T, F xxs R AV Z ] F K,

3 fedEmERER

EW 1 AR BAK, ESI-MS m/z. 447
[M + Nal*, % ¥ C,,H,;0,"H-NMR ( 600 MHz,
CDCL,) &; 5.15/5.21(t, J=3.6 Hz, 1H, H-12),
1.10(s, 3H, H-23), 1.06(s, 3H, H-24), 1.08/
1.07 (s, 3H, H-25), 1.06/1.02(s, 3H, H-26),
1.08/1.15(s, 3H, H-27), 0.81/0.84(s, 3H, H-
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R
R,

R4

a:R,=CH,, R,=H, R,=CH,, R,=0
B:R,=CH,, R,=CH,, R,=H, R,=0

1 2 3
o OH OH ~o
H3C03©/\/CHO H0:©\/\ _0 0
OCH; HO H;CO OH OCH;

OH CHO OH

4 5 6 7 8

OH OH oCH, o

- H;CO OCH;
OH
COOH CHO (0)
9 10 11 12
K1 feEd1-12 2K
Fig. 1 Structures of compounds 1-12

28), 0.80/0.87(s, 3H, H-29), 0.92/0.87(s, 3H,
H-30); “C-NMR (150 MHz, CDCl,) & 218.02( C-
3), 145.43/139.88(C-13), 124.36/ 121.67(C-12),
59.30/47.62( C-18), 55.41(C-5), 47.59/47.47(C-
4), 47.08/47.03(C-9), 46.94/39.85(C-19) , 42.39
(C-22), 42.01/41.66 ( C-14), 40.16/39.94(C-8),
39.75/31.25 (C-20), 39.65/39.46 (C-1), 37.27/
36.84(C-10), 34.88/31.40(C-21), 34.38(C-2),
33.95/32.68 (C-17), 33.49/17.64(C-29), 32.62/
32.33(C-7), 28.94/28.58 (C-28), 28.24(C-15),
27.09/26.75 (C-16), 26.64/26.29 (C-23), 26.04/
23.71(C-27), 23.85/23.81(C-11), 23.35/21.67( C-
30), 21.55(C-24), 19.82(C-6), 16.99/16.89 ( C-
26), 15.63/15.39(C-25), UL F#HE 5 Quintdo %5
(2014) R — 3, MEERLEY N a, B-
amyrenone ,

&2 HAaEER K, ESI-MS m/z:521
[M+ Nal]*,4rFx C,H, 0, ' H-NMR (600 MHz,

CDCl,y) 6. 5.28(s, 1H, H-12), 4.51(s, 1H, H a-
3), 2.83(dd, J=13.7, 3.9 Hz, 1H, H B-18),
2.06(s, 3H, Me-OAc), 1.27(s, 3H, Me), 1.14
(s, 3H, Me), 0.95(d, J=8.7 Hz, 6H, 2Me),
0.94(s, 3H, Me), 0.92(s, 3H, Me), 0.76(s,
3H, Me); "C-NMR(150 MHz, CDCl,) 8: 184.49
(C-28), 171.08 (C=0 acetate), 143.61(C-13),
122.54(C-12), 80.94(C-3), 55.29(C-5), 47.55
(C-9), 46.56(C-19), 45.83(C-17), 41.53(C-
14), 40.88(C-15), 39.27(C-8), 38.06(C-1),
37.69(C-4), 36.99(C-10), 33.79(C-21), 33.07
(C-30), 32.51(C-7), 32.44(C-22), 30.67(C-
20), 28.04(C-23), 27.66(C-15), 25.92(C-27),
23.59(C-29), 23.52(C-2), 23.39(C-16), 22.85
(C-11), 21.32, ( CH;-acetate ), 18.17 (C-6),
17.18(C-26), 16.66(C-24), 15.39(C-25), DL bk
L5 Carvalho Fl Seita (1993 ) 38 — 5, il % &
ZALE YR 3B-acetoxyolean-12-en-28-oic acid,
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e 3 HEEES K, ESI-MS m/z: 341
[M + Nal*, 2> 1= C,H, 0, . H- NMR (600 MHz,
CDCl,) &: 5.22(dd, J=12.0, 2.3 Hz, 1H, H-20),
4.15(d, J=12.0 Hz, 1H, H-20), 2.23~0.83(m,
27H, -CH,) ; “C-NMR( 150 MHz, CDCl,) &; 175.57
(C-19), 78.06 (C-16), 72.97 (C-20), 56.75( C-
15), 50.13 (C-5), 49.22(C-9), 47.16 (C-13),
43.77(C-8), 41.97(C-10), 39.60( C-14) , 38.69( C-
7), 37.66(C-4), 36.91(C-3), 24.96(C-12), 23.48
(C-17), 22.09(C-18), 21.37(C-6), 19.91(C-2),
16.47(C-11) . LA EEHES Yu 55 ( 1992) it iE —
B, MU EIZAA YA antriptolactone

G 4 R A KK, ESI-MS m/z:219
[M+ Nal]*, 42 C,H,0,.,"H-NMR (600 MHz,
CD,0D) &: 7.53(t, J=8.5 Hz, 1H, H-6"), 7.50
(s, 1H, H-2"), 6.82(d, J=8.2 Hz, 1H, H-5"),
3.91(m, 2H, H-3), 3.86(s, 3H, OCH,), 3.10
(m, 2H, H-2); “C-NMR (150 MHz, CD,0D) 6&:
198.30 ( C-1), 152.07 (C-4"), 147.71 (C-3"),
129.18 (C-1"), 123.36(C-6"), 114.43 (C-5"),
110.47 (C-2"), 57.54 (C-3), 54.98 (OCH,),
40.26(C-2) ., DL E#HE S Fu 55 (2008) il —3,
%8 AL A W) @-hydroxypropioquaiacone

k&Y s EEAEES K, ESIMS m/z: 177
[M-H] , % ¥ C,H,,C,,' H-NMR ( 600 MHz,
CDCl,) 6: 9.54(t, J=6.5 Hz, 1H, H-3), 7.37~
7.31(m, 1H, H-2'), 7.04(dd, J=8.2, 1.9 Hz,
1H, H-6"), 7.00(d, J=1.9 Hz, 1H, H-5"), 6.88
(dd, J=11.6, 7.4 Hz, 1H, H-1), 6.52(dd, J=
15.8, 7.8 Hz, 1H, H-2), 3.87(d, J=4.2 Hz,
3H, OCH,);" C-NMR ( 150 MHz, CDCl,) 8&:
194.10 (C-3), 153.75(C-3"), 149.35 (C-4'),
147.27 (C-1"), 126.43 (C-2), 126.08 (C-1),
124.15(C-6"), 115.18 (C-5"), 109.77 (C-2"),
55.97(0CH;) ., P E#HRS Wang 55 ( 2012) iz
— B, W% e B W R 3-( 4-hydroxy-3-
methoxyphenyl) -propenal,

G e HEARE KKK, ESIMS m/z: 167
[M-H],4rF X C,H,0,,' H-NMR ( 600 MHz,
CD,0D) 6: 6.72(d, J=1.7 Hz, 1H, H-2), 6.63
(d, J=8.0 Hz, 1H, H-6), 6.57(dd, J=8.0, 1.8
Hz, 1H, H-5), 3.75(s, 3H, OCH,), 3.63(t, J=
7.2 Hz, 2H, H-2'), 2.65(t, J=7.1 Hz, 2H, H-

1) ; ®C-NMR ( 150 MHz, CD,0D) &; 147.44(C-
3), 144.48(C-4), 130.44(C-1), 121.01(C-6),
114.72(C-5), 112.29(C-2), 63.15(C-2"), 54.96
(OCH,), 38.44(C-1"), Ll F%¥E5 Liu A1 Luo
(2012) #e il — 2, 4 2 i L & Y 8 3-methoxy-4-
hydroxy phenylethanol,

&Y T FETCEEN A, ESI-MS m/z: 151
[M-H]", 4 F 3 Cy Hy O,,' H-NMR ( 600 MHz,
CD,0D) 6: 9.68(s, 1H, CHO), 7.37(d, J=6.5
Hz, 2H, H-2, 6), 6.89(d, J=8.6 Hz, 1H, H-5),
3.86 (s, 3H, OCH,);" C-NMR ( 150 MHz,
CD,0D) &: 191.43(C-7), 153.38(C-4), 148.25
(C-3), 128.94(C-1), 126.66(C-6), 115.17(C-
5), 109.73(C-2), 54.99(C-8), LI ¥t 5
Kwon %5 (2001 ) i iE — 3, i K 2zt 5% N
vanillin

k&Y 8 HETLEMEN A, ESI-MS m/z; 185
[M+H]", 4+F: C,H,0,,' H-NMR (600 MHz,
CD,0D) &: 6.01(s, 2H, H-2, 6), 3.68(s, 6H,
3, 5-0CH,), 3.58 (s, 3H, 4-0CH,); "C-NMR
(150 MHz, CD,0D) &; 154.04(C-3, 5), 153.56
(C-1), 130.74(C-4), 92.54(C-2, 6), 59.92(4-
OCH,), 54.98(3, 5-OCH3) . LI %4 500k e
E(2017) B3, s kG R 3, 4, 5-=
H A R

&% 9 1B AR K, ESI-MS m/z: 137
[M-H] ", 4% F X C, H, 0,,' H-NMR ( 600 MHz,
CD,0D) 6: 7.76(2H, d, J = 8.5 Hz, H-2, 6),
6.74(2H, d, J = 8.5 Hz, H-3, 5); “C-NMR(150
MHz, CD,0D) 6. 168.86( COOH) , 161.88(C-4),
131.66(C-2, 6), 121.34(C-1), 114.71(C-3, 5) .
DL F R S P45 (2013) 40E — 2, RS E
AW X IR R

RGP 10 RE AR AR ESI-MS m/z:123
(M + H]", 4+ F30 ¢, H,0,,' H-NMR (600 MHz,
CD,0D) &: 9.66(s, 1H, CHO), 7.67(d, J = 8.7
Hz, 2H, H-2, 6), 6.82(d, J=8.6 Hz, 2H, H-3,
5); “C-NMR (150 MHz, CD, OD) &; 191.52
(CHO), 163.79(C-4), 132.11(C-2, 6), 128.87(C-
1), 115.53(C-3, 5), LA Eud S5 EERI%E (2019)
I — B, B e Z A X R R R

EW 11 RE O RE AR K, ESI-MS m/z:
153 [M-H]", % ¥ CH,,0,, " H-NMR (600 MHz,
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£1 UEYI-RAEAFDEARETH EMMEMEEROIFE (86 %)
Table 1 Inhibition rates of compounds 1-12 against various cancer cell lines at different dosing concentrations ( Unit; %)
YU Dosing concentration ( wmol - L' )
é =}
i K562 Hel SH-SY5Y
No.
50 100 50 100 50 100
1 17.18+6.5 30.34+5.3 8.50+3.1 15.74+7.2 — 9.17+£7.1
2 — — 47.73+£2.5 58.47+4.1 — 18.09+1.1
3 12.84+7.7 19.16+14.8 36.47+1.8 61.41+2.1 16.27+9.0 39.05+4.0
4 — 12.26+7.7 — 15.97+4.6 — —
5 19.47+5.8 29.26+3.1 32.51+4.7 41.74+6.1 — 13.45+0.8
6 — — 7.78+9.7 14.13+1.6 — —
7 — — — 18.48+2.2 — 13.78+3.5
8 — — 23.00+1.4 20.67+3.9 — 10.86+9.9
9 10.91+10.2 18.64+8.6 — 14.60+3.4 — —
10 — — 12.45+3.4 17.45+7.3 —
11 A A A A A A
12 91.76+0.1 A 94.39+0.1 A 67.84+1.6 A
W — RoRETENE; A RoRAREI,
Note: — indicates not active; A indicates not detected.
eGP 12 A E AR R, ESI-MS m/z: 191

jp—
50 um !

50 pm

1AZE A 2,3,4 BIERZGHIE 104 10,20,50 wmol - L7,
1 in the figure is the blank group; Administration concentrations
of 2, 3, and 4 are 10, 20 and 50 pmol - L'

, respectively.
¥ 2 SH-SYSY #ifrefb & 12
YERF Hoechst 525644 (A5
Fig. 2 Hoechst fluorescence staining image of SH-SYS5Y

cells under the action of Compound 12

CD,0D) 8: 6.97(s, 1H, H-5), 6.78(s, 2H, H-3,
6), 4.53(s, 2H, H-1"), 3.85(s, 3H, OCH,);
“C-NMR( 150 MHz, CD,0D) &: 147.56(C-3),
145.54 (C-5), 132.84 (C-1), 119.71 (C-4),
114.59(C-2), 110.73(C-6), 63.93(C-7), 54.95
(OCH,) . UL F%4E 5 Challice % (1980) #f2i& —
B, MU ZALE YR vanillyl alcohol .

[M+Na]*, % ¥ C,H,0,.' H-NMR ( 600 MHz,
CDCl,) 6: 5.88(s, 2H, H-3, 5), 3.84(s, 6H,
OCH,x2); "C-NMR( 150 MHz, CDCl,) 8: 176.70
(C-1), 186.48(C-4), 157.33(C-2, 6), 107.43
(C-3,5), 56.50(OCH,x2), VI F%4E 5 Kwon
(2001) i — 2, M EERLEY R 2, 6-

dimethxy-1, 4-benzoquinone,
4 EAIE NG R

4.1 A MTT EFEL S wiE s

AHFFE B e 4 B AT 2 4k A W R AT b R
TEPETE S . R FH SH-SYSY 4 M bk . K562 2 ffl 1k |
Hel 2 ik Aer il £k & Wi e o /E 38 1 2558 3%
B, 5254 % N 50 pmol « L'BFfL & #) 12 XF K562
MR R Hel 48 H bk EA AR 58 0940 61 4F FH , X SH-
SYSY Ziffi ik HAA By M sfEA . h Faw
12 4525 % B 50 wmol - L' IF, SH-SYSY 41 fits # |
K562 2 itk  Hel 40 AL bk 35 B A 1R 5 0 30 I 4E
PRI HL TC o (L E AT 700 a2 (B 1 24 Sk Y A 0 e
KEW, 25 E R 1 mg - L), 4R BRibEY
12 X} SH-SYSY 4 Jfd bk . K562 4 i #% | Hel 20 if £
1A e i B0 i 3R 1C,, {40 3R (35.6£2.8)
(28.8+0.5) . (14.3+0.9) wmol - L™,
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A. The flow cytometry diagram of Hel cells under the action of compound 12; B. The flow cytometry diagram of K562 cells under the action of
Compound 12. 0, 5, 10, and 20 respectively represent the drug concentration of 0, 5, 10, 20 pmol - L', the same below, where El is the live
cell in the injection cell, PE and APC represent phycoerythrin and allophycocyanin, H represents the height of the electrical pulse signal.
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Fig. 3 Flow cytometric image of Hel cell and
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Fig. 4 Histogram of apoptosis of two kinds of cells
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4.2 Hoechst &

Sy — AL A 12 AR TR, 34T
SRS TR B2 A A 12 AE FH A 20 3t FH 40 B O 7= 2%
Jt: Hoechst 33344/ P1 UYL ) & E 4T T YL A b 3
SH-SYS5Y 4t ik Sk WU % 240 e, 4 €0 5 FH 2% O b Ui

K562 cell under the action of Compound 12

ARG ORI A R R alE oL, 2 25 R R,
578 AL, 25 25 41 40 0 400 26 7 [ AR I 208 A%
J i, HBA B 50 AR, T K562 4
HEIARFN Hel 4 AR Dy = W0t B 4 i, G2 €0 ) i LA
DG WA R T A 11 AT ke R FH O X 0 A
R PR T, IR 3 R 4 (25 R LR
525 ML, B TL A 0 e 5 B 388 n, P 7p 4 i
T B Z 3 0, R A P aT DUAE Bk 2 b4l
BRI T, ELIZAE FH A B 52 500 B AR O %

Wik 5 %t

ARSI S i BE AR A rh 2R o B M TR R
&Y 1A, TR A 3 UK IBTRISEY 8
A IEXT IR L AL G Wy HEAT T B i R O 1 O 2 %
AW 2.3.5 12 X AS [R) Jif s 448 359 222 B e — 2 1Y
s, HrP ERISA & 12 AP TS M R
2% SH-SYSY Ziffikk Hel 40k K562 40 IRk K
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IC, {439} 35.6.14.3,28.8 wmol + L ( SCHK{H
1C5,=25.5 pmol + L) (KIS, 2005), XiEfbh
Y112 B RARIEXT SH-SYSY 4 Bk F1 Hel 20 i A% 1)
gt sz HAE FAPLHGE A it — 2P HA

EIP/AY JIORAEE Y/ RO 0/ ik S L Ry
i R AE e, KA 5T R W, X S G PR T A —
SE R b W 2 i B M B R IR 2 kT
ESOWNEIN SIS 7R N R R o R SR R AR R
FH e 50 2 0 B9 5390 - 2R BUAE K (G150) %
KT LB ( Guan et al., 1989) , {H HGH AT 48 g 471
AW 0y 45 05 1E T HL B A — 8 B 0] S 4O
(Zhang et al., 2016); T A B R I E R
65% ~93% , il T EEAZEE (I ,2016) 1T A
LLRXMOMEREHNAEWANEF, X — K
RKIRGN T A BTG IR ERHE 50, AaF
I8 R LA A W 12 ELA S0 i Bt o 16
7 56 TZAR Y R 2616 & 1 0 A2 W 1% 1 v A L 4
B, XM RIE T H AT MRS WA
P 2 B9 4 iy T A AR KW T X O J 2
O T R LA P A B R R AR AL T S EG SE R
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