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Abstract: Bladder cancer has a high incidence and mortality rate worldwide. Existing treatment methods
often face the challenges, such as drug resistance, recurrence and metastasis. These challenges drive our effect to
explore new therapeutic compounds. 19-Hydroxycytochalasin B (19-HCB) is a new cytochalasin isolated from
marine fungus. Previous studies have confirmed that its structural analogues have good anti-tumor activity, but the
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anti-tumor activity and mechanism of 19-HCB remain unclear. This study aims to evaluate the in vitro anti-tumor

activity of 19-HCB and explore the mechanism of its action in human bladder cancer J82 cells. The anti-tumor

activity was comprehensively evaluated through analyzing cell growth by MTT assay, cell scratch assay, high-

content imaging and flow cytometry, colony formation and other experiments. The results showed that 19-HCB

exhibited the strongest proliferative inhibitory activity (IC,, = 0.59 pumol-L") against bladder cancer J82 cells and

could significantly inhibit the migration of J82 cells. Its mechanism of action is closely related to inducing

apoptosis, manifested as the upregulation of pro-apoptotic proteins BIM and BAX and the down-regulation of anti-

apoptotic protein survivin. Meanwhile, the expression of cell cycle regulatory protein p21 is upregulated while that

of CDKI1 is downregulated. Additionally, 19-HCB can also inhibit the AKT signaling pathway. In summary, 19-

HCB exerts anti-bladder cancer effects by inducing apoptosis, inhibiting migration and regulating multiple key

signaling pathways, and is a candidate drug lead compound with development potential.
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Figure 1 Chemical structure of 19-hydroxycytochalasin B (19-HCB)
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Table 1 Primer sequences of RT-qPCR. BIM: Bcl-2 interacting
mediator of cell death; BAX: Bcl-2 associated X protein; p21:
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S-Actin F: CACCATTGGCAATGAGCGGTTC
R: AGGTCTTTGCGGATGTCCACGT

BIM F: TCCGATTTAGTTCCACTCTGC
R: TTCCTTTTACATGCCTGGTG

BAX F: CCCGAGAGGTCTTTTTCCGAG
R: CCAGCCCATGATGGTTCTGAT

p21 F: CGATGGAACTTCGACTTTGTCA

R: GCACAAGGGTACAAGACAGTG
F: AGGACCACCGCATCTCTACAT
R: AAGTCTGGCTCGTTCTCAGTG
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Figure 3 The effect of compound 19-HCB on J82 cell migration. A: Cell migration scratch results graph, scale bar = 500 um; B: Cell

migration rate results statistical graph. n =3, x + s
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The effect of compound 19-HCB on the apoptosis of J82 cells. A: High-content imaging system analysis revealed the

morphological characteristics of apoptosis in cells treated with different concentrations of 19-HCB, scale bar = 100 pm; B: Statistical chart

of Annexin positive cell proportion; C: Flow cytometry was used to detect the effect of compound 19-HCB on the apoptosis of J82 cells; D:

Statistical chart of percentage of apoptosis. n =3, x +s. P <0.000 1 vs control. ns: No significance
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Figure 5 The effect of compound 19-HCB on cell proliferation and invasion. A: Cell plate clone proliferation; B: Cell clone number

statistics; C: Staining for cell invasion assay, scale bar = 50 pm; D: Cell invasion number statistics. 7 =3, x+s. P < 0.000 1 vs control

2.0 2.0 e 4 s
< 15+ T ™ 2 s a z
% - Tk - 3 - Ak 7
= [
g 0 é g —_— : 10
&z,; 1.0 8 1.0 3 2 n §
= Z Z g
o z g 5 0.5 *RKK
o .5 =
% 0.5= g 0.5 :2 1 - ns li g rOd
> [} O —_ A
~ 2 o~ | | 2 | |
i S N e B N L R e e N N N
Control 5 10 20 Control 5 10 20 Control 5 10 20 Control 5 10 20 19-HCB/pmol-L"!
Figure 6 Statistical plot of related gene expression levels. n=3,x+5s. "P<0.01, P <0.001, "™ P < 0.000 1
-
A ‘§o 1 B
F s 10 20 1L 3
] Hmo £ [IcControl
(=] 2_
£ NN 10 pmol-L-!
Z
. 2
. ﬁ . % e
g 1
3 2
> ﬁ e :;
s 2,

(21 kDa)

£ 1.5
g
g
BIM (23kDa) = *
=}
- 1 g 1.0 e
CDK1 | (34 kDa) a \ - ::
4 5 05— N uu
, N &
©0kDa) = N =
AKT ] § 0.0 nm

survivin CI;KI AKT
Figure 7 The effect of 19-HCB on the expression of apoptosis-related proteins in J82 cells. A: Western blot analysis of protein expression
P<0.001, "P<0.0001

*hx Ak

levels; B: Statistical plot of protein expression levels. n =3, x 5. "P <0.05, "P<0.01,



- 2178 - 22224 Acta Pharmaceutica Sinica 2026, 61(6): 2172-2179

Jitl HepG-2 T L i J82 28 s MICE-7) F 470 ik 98 3 2 00 4,
2 5 DA I82 At i A B IR N AR LT TE IR MR AL
il o @I — RFASN LG, ELFE MTT 40 Ja i kIl
S0 Pt )R SI2 60 v PR TR R A I AT AR AR
T, [ 1 52 56 JRT-gPCR 1 Western blot, 4347 1 19-HCB
o 4 38 5 R I T A SRR R AR (R IA
Wi, HIF T4 BRI, 19-HCB A A — Rl i 18 110 8% B i
2459, Ik B A I82 4 AL (IC,,: 0.59 pmol-L™). [
I8 20 L 1 I A AN 28 B8 ) 9 55 5 e 3t e R TIL IS %5 1)
K%, RIR 5256 45 T 2% W 19-HCB fit 9% . 22 3005 Jirl Jgd
YHIT RS . AR, 3T 6T 19-HCB &b 3 5 ) 48 A ik 47
Annexin V F1 PI X 4 52 36 47 52 H 2 75 GE 15 175 -5 4 it o7
2. Annexin V& — M4 B FRBIIB RS 5 &EE, 24
A R AR R TN, SR AR A T 4T A R g 5 P ) 5 s T
22 5 TR v 1 M R A% 2 AMI, 5 Annexin V-FITC 45
Gredgadl. 4R LR, 19-HCB 242 /5 Annexin-
VI BH P 41 A T A1 . 25 1 T, i 2 S5 J00 ) 4 3 A 1)
P H A2 B % S T S .

AKT 5K i (i B (PKB), J& T £ & W/J5 &
BRI 1) AGC (B H#HE AGC) B KR, AKT
1 570 OIS IR 3 2 M EUE I AR, S L A0 AR AT
R T R AR R RG34 i A Ak, N S HLEN
B AN SR EHER IS R O B T R 4
B, SR LA A B~ 9808 DR T IR 40 55 DA R e e 4
(IR o Ik b B0 o 2 S (R g Py A A %, DA R
VBT 2 PE . AT A SR I I PR R B 9T R B, AKT 1[5
5 B0 SR WO T BE 2 T B 25 1 O B ML 2
— P2 IR TR T AR T 24 R O L B
I H siRNA 73 5 U 2R 7 42 94 T2 2 B BAX. BAK Al
BIM, PAGAIE & ATT%T ipatasertib (AKT ##171) 75 S 12
(b B . B ZE SE T Rk BAX.BAK ¢ BIM H 4T
— A, Y68 % B 35 ipatasertib 7F 5 e Jew 4l BT R 51 &
(R T2 Rk R, [E]INE, survivin 78 B2 e o R RE Sy i
KRB A A, I 0 gE R TR S 5 R A oy 2
RARE IR AEAF 5 R . BT T AR A 32 BT A
e I R A&l (Caspase) &5 17 T 2808 43 F 1 B 42 8% i) 2
MEAER, NTIRE B g sE T FE . JETF Uk, AR
IS VEE VE BB 5] survivin [ UsiRNA € 58— i B i 7
(Y8 7 B A msCY . Ak, 41 A R 1A 2R A0 U 1
(CDK1) i i 32 35 tH 4 10 52 -5 5 I8 (90 AN 1R I PR AR AiE
AP

BRI AN KRR 2R, 19-HCB 1 4E B
M % 2@ % N survivin w] B8 AT 33E R 40 i B T,
CDK1 1] & T 24 Mo & B 4534, i _E 3 BIM AT BAX I
R 2R 0 A 14 A2 PR T AKCT 308 B 410 o sk — 2B A 4iF T

HARAEAESIRE . S8 EFTIR, 19-HCB XS 1§ 1t Jid
A0 B AT SRR, B S S T T
MV 2 S B Bk [/ 2 1 3R ATt T S ke VR 9T 3
PR > 1, I N R 8T KT 19-HCB %
Wi T BE 1 BIR AR

{EZTIMR: HH S WIS A SOLR S —1E 2, B2
DUSEI 7 S S A A B SRR TR ST S
KRBy B A4 5 565 ERW ST SL IR T kit 45 S5k
B SCEAB G AR A L BT SRR T S8 S KK
F) PR TR BT SR R SR

MRS AT AR FF IR P RK R
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