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Effects of brusatol on the malignant biological behavior of ovarian cancer cells by regulating SPHK1/S1P/
S1PRS3 signaling pathway

ZHONG Mingyan', YANG Fan’, LI Haizhen’,ZHAN Qi',ZHANG Wei' (1. Dept. of Pharmacy, Jiujiang Maternal
and Child Health Care Hospital, Jiangxi Jiujiang 332000, China; 2. Dept. of Gynaecology, Jiujiang Maternal
and Child Health Care Hospital, Jiangxi Jiujiang 332000, China; 3. Dept. of Pharmacy, the Affiliated Hospital
of Jiujiang University, Jiangxi Jiujiang 332000, China)

ABSTRACT OBJECTIVE To investigate the effects of brusatol on the malignant biological behavior of ovarian cancer cells by
regulating the sphingosine kinase 1 (SPHKI)/sphingosine-1-phosphate (S1P)/sphingosine-1-phosphate receptor 3 (S1PR3)
signaling pathway. METHODS Human ovarian cancer cell strain SKOV-3 were randomly divided into control group, brusatol
group, SPHK1 overexpression group, brusatol+blank load group, brusatol+SPHK1 overexpression group. The cell viability, colony
formation rate, the number of migration and invasion, apoptosis rate, the expressions of cell proliferation-related proteins
[myelocytomatosis viral oncogene homolog (C-myc)], apoptosis-related proteins [B-cell lymphoma-2 (Bcl-2), Bcl-2 associated X
protein (Bax)], epithelial mesenchymal transition (EMT) -related proteins (E-cadherin, N-cadherin) and SPHK1, S1P, S1PR3
proteins were all detected in each group. Transplanted tumor model of nude mice was constructed by using SKOV-3 cells and
randomly separated into control group, brusatol low-dose, medium-dose and high-dose groups, SPHK1 overexpression group, high-
dose brusatol+blank load group, and high-dose brusatol+SPHK1 overexpression group; the growth of transplanted tumors were
detected. The nude mice model of SKOV-3 transplantation tumor was randomly divided into control group, brusatol group, SPHK1
overexpression group, brusatol+blank load group, and brusatol+SPHKI1 overexpression group; the proliferation and apoptosis of
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number, protein expressions of C-myc, Bcl-2, N-cadherin, SPHK1, SI1P and SIPR3 were decreased significantly in brusatol group
(P<<0.05) , while the apoptosis rate, protein expressions of Bax and E-cadherin were increased significantly (P<<0.05) ;
overexpression of SPHK1 could weaken the effects of brusatol on the above indicators in SKOV-3 cells. Mice experiments in vivo
had shown that compared with the control group, the transplanted tumor volumes of nude mice in the brusatol low-dose, medium-
dose and high-dose groups were decreased significantly in a dose-dependent manner after 21 days of intervention (P<<0.05).
Brusatol of high dose could also significantly reduce the protein expressions of C-myc, Bcl-2, N-cadherin, SPHK1, S1P and
S1PR3 in transplanted tumor tissue of nude mice (P<<0.05), and significantly increase the protein expressions of Bax and E-
cadherin (P<<0.05) ; overexpression of SPHK1 could weaken the effects of brusatol on the above indicators in transplanted tumor
tissue of nude mice. CONCLUSIONS Brusatol can inhibit the proliferation, cloning, EMT, migration and invasion of ovarian
cancer cells, and induce their apoptosis by down-regulating the expression of SPHK1/S1P/SIPR3 signaling pathway. It can also

inhibit the growth of ovarian cancer cells in nude mice, ultimately suppressing their malignant biological behavior and exerting

significant anti-cancer effects on ovarian cancer.

KEYWORDS brusatol; SPHK1/S1P/S1PR3 signaling pathway; ovarian cancer; malignant biological behavior
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I+ SPHK ] 3441 040£0.04° 045006 0574008

a: GXTHRLIAA G, P<<0.05;b: S A HF W2l AR 1L, P<<0.05,

32 FAXWER
3.2.1 N5 BEXT R BB AR A K A2

EJXT RRZEAR LL , AR -5 B L v L R S 2 A R
T B R S AR B T T 21 d R R AR R Y
1 FRAR(P<0.05) , HASH 57 B 4% 57 i 2 =2 ] 2 541
HHPE (P<<0.05) ; SPHK 53 ik HAE B T 1 21 d
B RS ARG AR TR B 35 (P<<0.05) . 5 78 H 5 I g 57
2 A B, A R 0 P R B+ SPHK L 2 F A 2 BT
21 dJ5 MRS AR (AR 28 14 i (P<<0.05) 5 A9 -5 i
S AR AR BT 21 d RS AR A BOC B B AR Ak
(P>0.05), Z5HILE 8 K9,
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200 abe
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5 [R)/d

a: SXTHRAIAH L, P<<0.05;b: 54 F 5 BEACR AL AH e, P<
0.05;c: 5AE Ty R 4R L, P<<0.05;d : 5 48 0 T s )
HAHL, P<<0.05,

B8 HARBRBHEEBEKBERLEE(n=6)

i @ BB Q8

TN v

ir DS O S & &
Win @ o @ 4%y

BT v

mrEs @ 0\ 9 @ P §
2 060 Qe
%ﬂéﬁ%ﬁ « & 6 ¢ 39

THHN® § © % @ 9
| LASAERIRRRRRREXE )
B9 FABRTH21dHBEBER
3.2.2  FSAHFE EE B R AL U 5 U T & EMT
DS AR RPN Al

T HRZEAH L, S0 - B2 A IR s
90 41 21 Bax  E-cadherin 2 1 R A H I B E T
(P<<0.05) ,C-myc . Bcl-2 N-cadherin £ FH ik 124 B 3%
FEAIL (P<<0.05) ; SPHK ik FKIAZH FE A R34 4 Bax (E-
cadherin 7f [ # ik B B F K (P<<0.05) ,C-myc . Bcl-2,
N-cadherin £ [ ¢35 53 8 3 745 (P<<0.05) . 549H
T LL , A9 0H 35 B+ SPHK 1 i ek 41 A AR 41
#1r Bax . E-cadherin £ [ 2615 53 i 2 (K (P<<0.05)
C-myc . Bcl-2, N-cadherin £ H £ ik 2 4 I & I+ 5 (P<
0.05) ; B9 AR i+ 25 ZA A AR R 41 41 C-myc Bax . E-
cadherin ., Bcl-2 . N-cadherin 25 H 3% i& & ) 6 H B 28 1k
(P>0.05), Z5FULIE10 .35,

3.2.3  FJA 5 EEEXT B A 9 41 21 rh SPHK1/S1P/S1PR3
1 A DGR 1 AR 1Y )

X HRZHAH EL A9 AR T B A R s
MR 21 SPHK 1, S1P S1PR3 K [ ik w1 i %
i (P<<0.05) ; SPHK1 i+ & 3k 21 #& A1 97 2 21 ) SPHKL |
S1P.S1PR3 % [ #& ik & B 75 (P<0.05) . 5431
T EELLAT EL , P IH 7 B+ SPHK | i 63k 2H RS At R 21
#1rh SPHK1,S1P, s1PR3§E%LEﬂJE%ﬂ%(P<

0.05) ; P9 RH 5 FEE+25 2% 2H BS Mg 4H 20 b SPHK T, S1P
S1PR3 & 1k Ei’ﬁﬁﬁﬁﬁ AL (P>0.05), %55 LA
11.%6,

+ 1996 - China Pharmacy 2024 Vol. 35 No. 16

Crmyc W — o — 15 kD2

Bax Se— S - W w— 21kDa

Bel-2 W co— S — W 26 kDa
E-cadherin w— G o— W o |15 kDa
N-cadherin = MENNEES S SEEES s S 25 D2

GAPDH S TN TS NS e 0D
I I I v v
T X HEA s T AGARF5 B2 5 T - SPHK 1A 323k 2 5 IV A9 747

B2 3841 V SR T B+ SPHK Lid K3k 4 .
E10 RABEEALATILE . ATREMTHEXES

FRIAHY K E
R5H BREBEBARTIEE BTKEMTHEIEER

EERB (x+s,n=06)

79 C-myc/ Bax/ Bel-2/ E-cadherin/  N-cadherin/
= GAPDH GAPDH GAPDH GAPDH ~ GAPDH
AL 0654006  048£005 059006 0574005  071£007
P 0204002 0980.10°  0.012+0.02  L08E010°  030£0.03
SPHK I i3 #2441 1064014 000£002  109£003  013£003 120015
BT ad 0214004 0972009 0112002 1072012 029£004
MARTHERHSPHK L HFAE 0622005 0402007 0562005 029£002°  0.68+0.10°
a: S5XTRRA A L, P<<0.05;b: SASIHF A L, P<<0.05,
SPHK | | — | — G0 kDa

Slp W s SR e S 0 (Do
SIPR3 W s QR - sm— 5 kDa

GAPDH N W W W W G D:
I 1 I Y v
T XFRRZH ; I 2 P NH e s T . SPHK 1 6k e ; IV - F9IH1-357
FE+2S 4845 V AR T3 SPHK 1 32354 .
11 &EBEBALF SPHKL/SIP/SIPRIES1H R
HXEBRIEAMNEIXE

R6 RAFMIEEHEL D SPHKI/SIP/SIPR3 {5 S 18 8§

HEXEARIZELR(x+s,n=6)

413 SPHK1/GAPDH SIPIGAPDH SIPR3/GAPDH
ERAL 0411004 0461005 0.54+0.07
Bl 007+001° 0124002 016004
SPHKI i %4 0.85+0.06° 090+ 0.08° 097+0.10°
P i R 0.080.02° 0.11£0.03 0174003
PR SPHK L 1 i3k 4 039+0.03° 0445007 0524006
a: SURLAMILL, P<0.05;b: SR T AR LL , P<<0.05,
4 tig

FAIEIGT T G0 HIE 00 H IR AR TT 1%, AR B ey
PABGEAFRTT R B BEIR YT 0§ R IR T 2 B AR
TIE YA B TR B AR AR E i T M LR
0, BE RS, B IR 52 4 s e 01 18 AR 7 AL
A, I 5 TR A IR ik . BT
B RS REL T~ P 23 B A 281 ) — ol AT IS 088 1 P )
AR N2 S5, X8 A (5 LR it 2
JAE WA UREVE I, 7625 RIREAE (976 T BT AR A1
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BRGS0 ARSCRSM LR 25 R o, P 20 mol/L

1) A A - s Ak 2 SKOV-3 21 i, AT A 25 B3 AT HL 4 T

J1 e REIE BUR R R 8% & C-myc  Bel-2 \N-

cadherin 5 [ ik i , HE 4 HJH 12 Ml Bax . E-cadherin

H RS, F WA JE T s ] 00 B S50 40 i 0 4

SERE EMT (228 Ml % s RN SR 2551 W, LIS [ 5)

TR IH - AL 3 SKOV-3 RS AR R RS AU B, T S 22 %

FIRE A K 5 LL 3 mg/kg 1) 9 1B 75 s A B RURRL BR , mT

K HL A% 8 41 21 b C-myc . Bel-2 , N-cadherin £ [ 3 15

i, I T+ 17 Bax \E-cadherin &% [ ik i, 2 B A IR - i

] SiESE SKOV-3 AN FEAR BUA N A ZE K 1355 H R T

ML EMT i 72

SPHK 1/S1P/S1PR3 {5553 i v] 456 40 i A= 1< Bt
T R AR 22 S A W AT o AR 5 4R 1 3R IATE
TR R B, 5 NS AE A R A SR B R G R
I, 6 NS L8 b8 I ] e A6 3 Tk JR AR A7 R
SEAFAR P HE SR, AT BT 22 Fh g 40 0 ) =228
PEAER™ ] SPHK L 235 w] (g iy 40 i 50
B PRGN SRS RE IR, [T SPHK1/S1P/SIPR3 {5
o3 B TR A B LR A TR B R . AR SCES R R,
VAR [ 551 12 0 R 5 i Ak 3 SKOV-3 41 i, mJ e AR 3L
SPHK1, S1P, SIPR3 & F % ik 4 , % W] SPHK1/S1P/
SIPR3 {553 % 2 5 /1 5 A JIH -7 st Xof B9 5390 0P A
YA 47 R AR AR 5 LA IE 755 s R SPHK L 3 34
JEREIE A A B SKOV-3 20 i S HAR BB AR IR A Y, ] ik
553 9 I 7y T B b Kb JEEOGS BB LR AN M K L R CEMIT
{228 B AL BRI RIAVE T, J5H0H 0 BF S A i po {2 v T
AV B X 1 90 A B ZE AR B A A A RO SE R T, 1)
555 HLGT B SR M A W 2 A R BRI R A T, B 2 e G
PONTIE REAIUE AR &

Zi LR id B AR o B Al Gl ok R 9 SPHK1/STP/
SIPR3 {5 5 i % A 11 2R3 , 1 00 4000 1 ) S50 4 Ak S 3
B FORE EMT LB R A2 28 0175 5 H R 1, i T4 ) B
SLIRE AN AR BN B A A, e HOE AR A
% P SRR B W I BUR R BASOREARA
i SPHK 1 4% S1P 55 SIPR3 43 FHY EARHLHI , 54
E— BT
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