25 % 4Rk  Acta Pharmaceutica Sinica 2019, 54(10): 1851 —1857 - 1851 -

STAT3 %8 = 577 Bt354 H Rl 5 AR 1B R EL 47 F LS 53

IWR, Bk M, F m, B R

(Hp [ 2= 2 R 2 B b s Wi AN R 2 e 25 PRI LT, AR 250 P R 5 2y e [ 5K o s =/
BT 259 AR I R 2590 ARl PK/PD Al 78 10 52 17 22 A 336 =, A3 100050)

WE: /AR, (5 56 S 57 H T 3 (STAT3) {5 5l 4b T 57 3 Bk AG . fERXFIHLLR,
il STAT3 {5 538 B 4 A A & — R A8 (IR V897 J5 ik o ZEAR A1, STAT3 H p 3 77 B354 nf LA i) 48 240 11 1 4
TEAR A, B354 1040 7 DU14S SRS AE /N BRI IR AR K, A2 R 8 . 75 Bt354 2524520, 10,20 F1 40 mg-kg ' 4H
)60 B A 2R ) )N 58.8%162.7% F173.5%. 34k, Bt354 4525411 0] WL DU 145 F #7841 24 b Ki 67 BH 44 41 i 1) %
F I ARG XS 45 R, B354 W] AL — Rt STAT3 ¥4 ) A 1) B 40 B A 2 L 7). B4k, B354 310
il T STAT3 WAL FE AL, M55 T DU14S 41K A= KA IR T 0 24 S50 v X Bl 1 Ak B 1) 30405 o [ 2 27 R 2
W5t 245 WD I 55 P 2040 ST B v b HE B A RUAR

IR B354; i8I I 15 515 3 5 ARSI T 35 YR T 0 7]

hE 522 RI66 XERFRIRES: A XEYRES: 0513-4870(2019)10-1851-07

The antitumor activity of STAT3 target inhibitor Bt354 and
molecular mechanism of anti-prostate cancer

WANG Yu-chen, CHEN Yue, JI Ming, XUE Ni-na, CHEN Xiao-guang’

(State Key Laboratory of Bioactive Substances and Functions of Natural Medicines/Beijing Key Laboratory of Non-clinical
Drug Metabolism and PK/PD Study, Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union
Medical College, Beijing 100050, China)

Abstract: Signal transducer and activator of transcription 3 (STAT3) was found in an abnormal constitutively
active status in certain cancer tissues, and under these circumstances the interruption of STAT3 signaling pathway
was proposed with the potential anti-cancer efficacy. In this study, our previous reported STAT3 inhibitor Bt354
can inhibit tumor growth in DU145 xenograft mice without affecting body weight. In groups treated with Bt354, the
inhibition rate of tumor weight was 58.8%, 62.7% and 73.5% in 10, 20, 40 mg-kg" group, respectively. Particularly,
the number of Ki 67 positive cells in the tumor sections was significantly decreased in Bt354 groups. Furthermore,
Bt354 inhibited the nuclear translocation of STAT3 and consequently induced cell growth inhibition, apoptosis in
DU145 cells. These findings suggest that Bt354 may be a potent anticancer agent for STAT3 activated prostate
cancer cells. Procedures for animal study were performed with approval of the Animal Care and Use Committee of
the Chinese Academy of Medical Sciences and Peking Union Medical College.
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Figure 1 Bt354 inhibited the proliferation of DU145 cancer cells. A: Chemical structure of Bt354; B: Anti-proliferative effects of Bt354 in

DU145 evaluated by using immunofluorescence staining with EdU; C: Change in the number of EdU-labeled DU145 cells. The results are

wkx

representative of three independent experiments. = P<0.001 vs Ctrl group
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Figure 2 Antitumor activity of Bt354 in DU145 xenograft mice model. A, B: Change of tumor volume and body weight; C: Tumor weight
of the stripped tumors of DU145 xenograft mice; D: White blood cell (WBC), red blood cell (RBC) and blood platelet (PLT) count of mice
treated with docetaxel and different doses of Bt354. n=7,x + s

Table 1  Antitumor activity of Bt354 in DU145 xenograft mice model. One-way ANOVA, "*P<0.001 vs Ctrl group. TGI: Tumor growth

inhibition; T/C: Mean tumor volume of treated group/mean tumor volume of vehicle group. n =7, x £ s

Group Dose Number of Body weight/g Tumor volume/mm? T/C Tumor TGI

/mg kg animals Begin End Begin End 1% weigh/g /%

Control - 21.6+1.6 20.1+0.9 116.8 £37.0 1349.8+161.3 NA 1.02+0.13 NA
Docetaxel ip 10 4 20.6+0.9 174+ 1.8 120.8 +46.8 244.7+99.8 18.1" 0.23+0.16 774"
Napabucasin ip 20 5 20.5+0.6 19.1+14 118.2+20.9 784.1 +259.0 58.9" 0.43 +0.05 57.8"™
Bt354 po 10 7 20.5+0.5 189+1.6 119.8 +33.0 609.7 +£207.4 452" 0.42+0.15 58.8™"
20 7 20.9+0.9 189+1.7 117.1 £29.6 557.9+173.8 41.3™ 0.38+0.15 62.7""
40 7 20.8+0.9 19.1+1.5 117.1+16.3 405.8 £ 156.5 30.0™ 0.27 +0.09 73.5™

H I Ki 67 FHPEAH A 1Y £ iE 2 3 BRI . $2 7R Bt354
Ae i 4 A0 ) DU 145 40 i 45 53 5 457 F2 A8 98 45 20 o Jip
Jed ¢H S FE A (1 3)

4 BGS4XEERREALVATRESE N
i F TUNEL yEA6 40 B 12, 45 5 B 7R: docetaxol
25 2 20 0] L DU 145 il 2825 H B0 40 fa T2, B354
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Figure 3 The number of Ki 67 positive cells in the tumor sections. A: Sections of individual tumors from 6 groups immunohistochemically

stained with Ki 67 to evaluate cell proliferation (x200); B: Change in the number of Ki 67 positive cells. “"P<0.01, **P<0.001 vs Ctrl group
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Figure 4 Tumor sections from DU145 cells to detect apoptosis in tumor tissue. Scale length is 50 um



- 1856 - 25224} Acta Pharmaceutica Sinica 2019, 54(10): 1851 —1857

A Cul Bt354 0.5 pmol-L B Ctrl

Bt354 5 ymol L
5% =

Bt354 0.5 pmol L C
600 1

400 4

Bt354 5 umol Ll

Cell population

200 4 *okok
~ S ST e i
T ‘_'5.3,# R
l“;; ] 0-
Ctrl 0.5 1 5
‘%_t,-. Concentration of Bt354/umol-L"!
" ;u o
» o

Figure 5 Effect of Bt354 on the invasion and metastasis of tumor cells. A: DU145 cells treated with different concentrations of Bt354 were

detected by wound healing assay; B: DU145 cells treated with different concentrations of Bt354 were detected by cell migration assay; C:

Change in the population of DU145 cells. “*P<0.001 vs Ctrl group
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Figure 6 Bt354 inhibited the nuclear translocation of STAT3 in DU145 cells
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