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Mechanism of Cantharidin-induced Morphological Changes and
Dissociation of HCT116 Cells

ZHANG Xin, ZHAO Hui, WEI Jie, GUO Jun, HU Gang, LIN Ya-jun”
(Key Laboratory of Geriatrics Under Minisiry of Health , National Center of Gerontology ,
Beijing Hospital, Beijing 100730, China)

[ Abstract | Objective;: To explore the molecular mechanism of cantharidin ( CTD ) in inducing
morphological changes and dissociation in human colon cancer HCT116 cells, in order to study the correlation with
tumor metastasis and provide a new basis for clinical use of cantharidin. Method : Different concentrations of CTD
(0,2.5,5,10, 15, 20 wmol-L ") were added to each hole to culture for 7 to 10 days, so as to determine the
inhibitory effect of CTD on HCT116 cells; and changes of F-actin cytoskeleton and integrin in HCT116 cells were
detected by immunofluorescence staining. Western blot analysis of protein expressions of RhoA, RhoB, RhoC,
Cdc42 and Racl/2/3 of Rho family were performed before and after cantharidin treatment. overexpression of RhoA
was constructed by plasmid transient transfection, and effect of 10 pmol - L' cantharidin on the morphology and
adhesion of overexpressing cells was also observed. Result; Cantharidin induced cytoskeletal remodeling and
decreased integrin content in HCT116 colon cancer cells. RhoA protein was a member of Rho enzyme family with

the greatest variation after cantharidin action. The proportion of transfected RhoA cells with green fluorescence was
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about 60% , the expression of RhoA protein in constructed RhoA overexpression cells was significantly increased,
compared with wild-type HCT116 cells (P <0.01). However, cantharidin can act on RhoA overexpressed HCT116
cells, reverse its overexpression (P <0.01), and affect its morphology. Conclusion; Cantharidin can inhibit the

expression of RhoA protein, induce the morphological changes of HCT116 cells and weaken the adhesion to the

basement, thereby inhibiting cell migration.
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Table 1  Effect of CTD on clonogenic survival of HCT116 cells
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24 51 mrg/umol-]f} o [ H/ A
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CTD 2.5 109.67 +1.53"
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Fig.2 Effect of CTD on expressions of F-actin and integrin in HCT116 cells( IF, x 600)
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Fig.4 Cell transfection efficiency ( fluorescence microscope, x 100)
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Fig.5 Effect of CTD on expressions of F-actin and integrin in RhoA-overexpressed HCT116 cells(IF, x 600)
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Fig. 6 Effect of CTD in inhibiting RhoA protein expression
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Table 2 Effect of CTD on RhoA protein expression(x +s,n =3)

4151 e/ wmol - L RhoA/B-actin
2 - 1
CTD 10 0.62 £0.03"
it %35 RhoA - 1.57 £0. 06"
CTD + i %35 RhoA 10 0.83 +0.05%

F: 5 AH & P <0.0l; 5 % i85 RhoA 4 I &
Y p<0.01,

4 itig
Rho il 52 Ji% 2 8777 40 i 5 42 A% Ak 5 42 8h i) 32 %2
A 5L, Ham 2 W 4 AR08 B0 T I ROCK, 5 2 1k
ROCK T I Ji& 4 5 M 240 B 4 1) 2 2 | 200 i 285 B
Wegiizsh'" . A IR 4 AR, CTD & 75 3 i 3
M Rho il 22 % 1 7 42 F HCT116 40 g (934 15 D g .
AU B RhoA k52 CTD A H 5% i fie K 11 2
- 24 -

T, DRI ok R B 2 G 5 A RhoA i 3R IA 1Y
HCT116 Jif i 20 i, Sk #F 58 CTD 5 RhoA & 11 Z [A]
M FR . WIS AR S CTD I AL A] 1 i By A= #Y
HCT116 Zf i rf RhoA & FI ARk, b v LIA/EH T i
FEIR A, 300 7 X — o AR WOV, FE Z il 0k % 8 A i
t RhoA & H & &L F 7 4 7Y HCT116 41 ig , 5t 43k
W17 CTD #ifil RhoA 2 &L MIEH .

A il 96 240 B 1 B B 5 52 R, O SR AR A I ]
) OB A e o RN e 78 X A A o ek e 1) 1
W1 BT AE K A UE 35 2R W] AE o 0 R B it 7R
e TR 20 i B8/ B R B I YR R, — ELAE AR R I
**ﬁ%ﬁ'ﬂ%ﬂﬂ#ﬁﬁﬂ%ﬂ@ Sk AT LA S0 v A% B 19 T Be
PEU L S I B SE k BL, A JE AL AT B R 4
(i K 55 2% g i 04 B 2 ROR ST T U k h OR 1)
iz ) R B RE 7, 400 ) S e Je A i B R AR AE
YIAH 56, 2 5% 28 Mhogg 36 97 4 o A 1Y) o 25 U4 it
e 22 200 J6 119 42 28 R A A% 10 I 3 200 B 4 A5 R e AR
o B Ul 55 i DA o e B 9 B A PR &R 2 i 3h O
12 A EI3E B S, 32 W0 BB T 8 o kE , 200 1 4
JE TR EE R | N B e B B B 0 LA
8 3 TA Sk 200 JfL 1) 76 B RE 00 RAE B RE T & BRAH OG
R S5 30 (R T B8 B 0 1 el el 8 S ek e 2 A%
T I I 22—, — 7 T 988 40 T A K kO 9
BLREARFE B 1 5 55 — 5 R A 4 38 60 5 15 I HE %6



525 F45 10
2019 45 H

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 25,No. 10
May,2019

B 7, 356 A 3 2 T g A A
REEAIREA L TAER M P s, i i yr

R AB P RO, S 1 e R . 4207 B

e T e e BT 5 HC Al 2 W C AT, 3 i A B A A A D

PR 3 1 ARG A 3G ROREEVE T o 7R A PRS2 Y T Y

WFFEh &3, CTD 555 56 i 280K H BA R A A 7R H

RO BEfE W 1 &k HCT116 40 g T K 28 3 ok 1)

A0 A 3 B AR B A Y X TR R

T CTD {4 FH N 38 2ok 5 HE Al A 24 7 & BRCALL , LA

BT B S 50 2 5 i RIR T, B & A TR 00

BT 4 245 9 25 T, 305 30 R S AH R A S8R

IS K B CTD S i 3o A A ot 4 A 4 IR 1

(VEGF) , KL J51 43 J& £ 11 -9 (MMP-9 ) &5 | DA 41 4]

il g8 200 M 4 2 2 A R AR R BIFSE & B CTD

i 52 RhoA £ 1 (Y 3k, 1 40 i B 4R 4544 & 2k

AR B 25T A0 LSRR RS Y ARG B £ S 0 Ik e

240 ML TG 1 A T Ak R R, A s Tk o8 R R

o AR R AT MR ROR .

[ &% k]

[ 1] HERgMERs. PEARIEAEG M. —AR[M].
JEHT: [ B 254 AL, 2010:311-312.

[ 2] Maroufi Y, Ghaffarifar F, Dalimi A, et al. Interferon-
gamma and interlukin-4 patterns in BALB/c¢ mice
suffering from cutaneous leishmaniasis treated with
cantharidin[ J]. Jundishapur J Microbiol, 2014, 7(6) :
10907.

[3] CHENR T, HUA Z, YANG J L, et al. Studies on
antitumor actions of cantharidin [ J]. China Med J,
1980, 93(3) :183-187.

[4] B, D555, FEE, 5 BEEZNTFE HepG2
g BRI 8 D S =t R R S < R
T 24,2017 ,23(15) . 112-117.

[5] Javlts, TAEN, #HimhE, ¥ HERLLEPHER
XF/NELEE R AR B R [T ], b S U5 R 24 A
A%, 2017, 23 (15) :118-123.

[ 6] HEFE, D553, WM, % BRI/ DR
WS ERALT]. hESCE TR 4k, 2018,24
(16) :55-60.

[ 7] VGBS I, 55 BRI R o1/ W2 vk B e
SBIAE T B ARG AL R D] b [ 52 86 7 ) 2 4¢ K
2018,24(16) :49-54.

[ 8] k& ZEE R W52 & 22 M & HCT116 45 )%
PR MG FE f R [ D], db . db = 2 K
2, 2018.

[ 9] AznarS, Lacal J C. Rho signals to cell growth and

[15]

[16]

(17]

[18]

[19]

[20]

[21]

apoptosis[ J]. Cancer Lett, 2001, 165(1) ;1-10.
Oxford G, Theodorescu D. Ras superfamily monomeric
G proteins in carcinoma cell motility[ J]. Cancer Lett,
2003,189(2) :117-128.

Hoffman G R, Nassar N, Cerione R A. Structure of the
Rho family GTP-binding protein Cdc42 in complex with
the multifunctional regulator RhoGDI[ J]. Cell, 2000,
100(3) ;345-356.

De Pascalis C
collective cell migration: the mechanics of adhesions
[J]. Mol Biol Cell, 2017,28(14) :1833-1846.

Huehn A, CAO W, Elam W A, et al.

filament twist changes abruptly at boundaries between

Etienne-Manneville S.  Single and

s

The actin

bare and cofilin-decorated segments[ J]. J Biol Chem,
2018, 293(15) ; 5377-5383.

TV, A, BRI, S B0 AR g AN MOk A=
KRB LHALR[I]. RSN 2R, 2011, 28
(2):177-179.

SRR BB 340 ) LR 20 55 /N ARG 6 F) L
HWFFE (D], FRIN IEH R, 2013,

HTRFY, 2, BRAL. BETE 5 i AN A K R
Fere [J]. b KM EEREM, 2014, 35
(5) :650-656.

Amano M, Nakayama M, Kaibuchi K. Rho-Kinase/
ROCK: a key regulator of the cytoskeleton and cell
polarity[ J]. Cytoskeleton, 2010, 67(9) :545-554.
Kang Y, Pantel K. Tumor cell dissemination: emerging
biological insights from animal models and cancer
patients[ J]. Cancer Cell, 2013, 23(5) :573-581.
Lieto E, Galizia G, Orditura M, et al. CD26-positive/
CD326-negative circulating cancer cells as prognostic
markers for colorectal cancer recurrence [ J]. Oncol
Lett, 2015, 9(2) :542-550.

Thompson E W, Newgreen D F, Tarin D. Carcinoma
invasion and metastasis; a role for epithelial-
mesenchymal transition? [ J]. Cancer Res, 2005, 65
(14) :5991-5995.

Fujihara K, Takahashi K, Koyama K

Triterpenoid saponins from Polaskia chichipe Backbg.

, et al
and their inhibitory or promotional effects on the
melanogenesis of B16 melanoma cells[ J]. J Nat Med,
2017, 71(4) .:606-616.

W &, ik 8%, 5. BT R S seih ZExT 45 &
Jois HCT116 40 i ise-& 4 LT ] o [ 52 36 5 5 2
Z238,2018,24(16) :43-48.

CHEN X, QIU J, YANG D, et al.

promotes invasion and metastasis in invasive ductal

Cantharidin

breast carcinoma by inducing matrix metalloproteinase-9
[J]. PLoS One, 2013, 8(11) :e78794.

[REHE HKEFE]

.25 .





