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[ Abstract ] Objective; Present study aims to screen the active ingredients of traditional Chinese
medicine for treatment of acute myelocytic leukemia. Method: Herbs and compounds for acute myelocytic leukemia
(AML) were collected, and the systematic pharmacology approach was used to predict the nature of medicines,
potential targets and potential thiol consumption characteristics. shikonin with higher oral Bioavailability (OB) ,
drug-likeness ( DL) and thiol consumption activities were selected as the verification molecule. The potential targets
of screened compounds were predicted to build potential compound-target and potential target-disease networks.
Key targets and potential active compounds were screened according to topological characteristics. Glutathione
(GSH) content was detected by GSH detection kit and OPA fluorescence method after shikonin treatment. Digital
gene expression profile sequencing analysis was used to verify the accuracy of the predicted targets after 100 wg-L ™'

shikonin treatment on HL-60 cells for 48 h. Result; After in silico screening, we identified 72 active compounds
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with appropriate OB, DL and thiol consumption characteristics among 4 024 compounds in 40 herbs for acute
myelocytic leukemia. Then 10 potential active compounds were obtained which could act on AML related targets.
The results verified that shikonin depleted GSH after shikonin (100 wg+L™') treatment on HL-60 cells and
chemical system. The predicted targets could regulate the expression of varied genes in gene chip (100 pg-L~",

48 h). Conclusion; According to the study, systematic pharmacology method and experimental verification were

helpful to excavate the potential active ingredients for treatment of acute myelocytic leukemia.
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100 pg-L7"),
2,11 HHEgit R A SPSS 19.0 St # 4, £ His
Phoxs Zon B LEH K% ,P <0.05 HA45
ES-3'8
3 £R
3.1 BT 2  oRe E 2h R U RO TE ML G
MR e 3 I SCHR I A, & BE A 9T AbE A i
PSRRI S P AR AN E B o TN = VIS B NN N
MR EAR A MO B VK R BR R RAT N P
Z YA G5 Ml R R RS CH R MR R
RO R RS B RTE G AR A L
P NS FHE AME KTS . RKEH., B K
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Fig. 1  Principal components analysis of physical and chemical
properties of active molecules in Chinese medicines and western

medicines.
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Fig.2 Systems pharmacology approach network
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Table 1 Effects of Shikonin on proliferation of HL-60 cells(x + s,

n=6)
-~ vk i =
/pg-L7! 48 h 72 h

g 0 - -

3 25 10.65 + 1. 82" 27.09 £1.41%
50 23.09 +2.26% 35.02 £2.05%
100 39.02 £3.78% 51.59 £2.42%
200 58.21 £2.74% 67.21 £2.75%
400 74.66 +1.98% 83.89 +1.25%

FHEAMALE P <0.05,7P <0.01(E3[R),

3.6 SLERIGIE 5 R F I FE HL-60 40 i K Ak 2% K &
P GSH % E% (100 pg-L™") £b 3 HL-60 41 1 )5 ,
GSH &R 7E 12 h J5 T B34 8 R 5 RN #E
RPN GSH(IE 3) o Bifi % 58 B0 vk B2 (9 1, )2 1
TR 2 9E 50 B AW AE /N B GSH e B ik J3E &L i
BVEW > o S HR 8 mg- LTI M9 3R B i
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Fig.3 Effects of Shikonin on content of GSH in HL-60 cells at

different time points(x +s,n =3)
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Fig.4 Effect of Shikonin on fluorescence intensity (¥ +s,n =3)
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Fig.5 Interaction network of differentially expressed genes and

predicted target protein
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W Z W& A B AE MW 4 ( protein-protein
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RO A, 0 R AR R L R B 22 e BRI AR R T
PR R1Z 1 i BT B Y 2 o 83 /> Tl 48 A5
.80 N B FE R IKIE S R 2 R BN AR, T
INAE s 7R PP 2% v AT B0 1 B2, 72 I8 BAT fies
8 BE B AR S A2, 399 S HSP9O(31) , TOP2A(25),
CDK2(21),AR(20),JAK2 (19) , 3 4 T #0 45 .5
FILE AR DG o F8 TL 00 0 (£L B 608 ) 78 I v o 4
PR $ 7 T B OS2 S R R R AT R A A
o MeAh, 7E 5 E 7 1 22 5 25 Iy, VEGFA, FYN
I PCNA FLATER (5 (18,14,13) . Song 45 4ft it
F2 M AML L EMHTHELE R

Table 2 Screening results of anti-AML compounds

VEGFA & F 78 4 ;e 2N 4E R 175 3 19 HL-60 2 fl 531k
F it AR R I A A A, FYN AEAS B ZF HL-60 41
A B RS T 45 2346 PCNA ki &2
AU E AML 20 i g 57 o L AT A 4 2 E
I A 5575 ) 58 K ) 25 5 5 DR 20 I ) O R
LA E B R T O A AR A A A R Y 25 R R A
M50 AML AT o 38 2k SCHR B 52 S 43 B B8 s 72 PPI
W 2% [ M A, % B RXRA, PTGS2, CDK2, HSP90,
NOS2, AR, ESR1, MAPK14, ABCB4, JAK2, TOP2A A
NOS3 T LR IR TT o A FEVE T, PR L3k 2L 38 63
CHTLIE T2 AR E YT RO, R2 BN
B IR R B BT 10 Ak E 9.

T AE G P2 T 4 PR OB/% DL % JEIHHETG A6 & P T R A

goshuyuamide [ 83.19 0.39 + RXRA, PTGS2, CDK2, HSP90, NOS2, AR, ESR1, MAPKI14,
ABCB4,NOS3

tecomin 65.41 0.13 +H RXRA, PTGS2, CDK2, HSP90, NOS2, AR, ESR1, MAPKI14,
ABCB4,NOS3

N-(2,5-dimethoxyphenyl) -4-methoxybenzamide ~ 60.7 0. 18 + RXRA,PTGS2,CDK2,HSP90,NOS2 ,AR,ESR1,MAPK14,ABCB4

isoliquiritigenin 85.32 0.15 +H PTGS2,CDK2,HSP90,NOS2,AR,ESR1,MAPK14,ABCB4,JAK2

goshuyuamide I 69.11 0.43 + PTGS2,CDK2,HSP90,NOS2,AR ,ESR1,MAPK14,ABCB4,NOS3

przewaquinone B 62.24 0.41 +H RXRA,PTGS2,CDK2,HSP90,NOS2,AR,ESR1,MAPK14,ABCB4

( 1R, 5R, 6R, 7R )-3-allyl-6-( 3, 4- 61.56 0.36 Ht PTGS2,CDK2,HSP90,NOS2,AR,ESR1,ABCB4,ABCB4 ,NOS3

dimethoxyphenyl ) -1-methoxy-7-methylbicyclo-

[3.2.1]oct-2-ene4,8-dione

shikonin 64.79 0.2 H ESR1,AR,PTGS2,MAPK14,CDK2,ABCB4

perlolyrine 65.95 0.27 H RXRA,PTGS2,CDK2,ESR1,MAPK14,ABCB4

eupatoriopicrin 76.78 0.36 Ht PTGS2,HSP90,NOS2,AR,ESR1,ABCB4,NOS3

T+ RN AR IR L ARG Vk , H R W PB4 P 0 1, 1 3R I FE 2 w1 ko

4 itig

T 4 38 1 A R A TR A B H IR K S S
7R T A AP HL 5 0 W DAl B T 2 4R , AR B AIR 45 I
IR 5 T LA Y A0 P AR A TP A A 0 4 i
LRI T L As, 04 1 YA YT Ak R 4R I
W RS R A S, KRS T, A
BT 7 4 0 50 B 3 A1 9 B 19 5 T B 2 As, O, 1E
1 == B 431 NI & #5238 97 19 I 19 97 3L, I A4S
B SCY6E 920 . o) G A W RE 40 M PN 9 GSH
2, DT 8 g7 2, i 4 BSO AT LA i As, 0, X
K562/ADM 4 Jifg J8 T 19 15 20 o 28 A R AE 4
b P 50 BRI A AT A Sy — A R T AR AE AR
FEH T RN B0 T FE 1 R L B o K49 X AML
AR A

d2 il THE R R AR, BB Z 5 £
AR RV P B0 R A, TR I S 4R R 24T T A K
LV AR AR R A e RO o A BIF 9 38 2o 4 313 HL

W ALA Y ADME M 5 i 18 1 B AT O R 2548 3)
T2 MRS W TN LR A5 58 i R kg S
BOHE 45 A 8 T A 4 5 E B A2 K S A TR R T
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