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Inhibitory effect of cantharidin on PP2A in several kinds of animals
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Abstract We used the colorimetric protein phosphatases inhibition assay to study the inhibitory effect of cantharadin
extracted from meloids on PP2A in horses, rabbits, pigs, chickens and Mylabris cichorii (L.). Cantharidin had an
inhibitory effect on horse, pig and rabbit PP2A with IC;, values of 0. 07 g/L, 0. 12 g/L and 0. 23 g/L, respectively. The

results suggest that although horses, pigs and rabbits are sensitive to cantharidin, chickens and M. cichorii are not.
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KO p e 2t G250 W H Amresco 2 A 4 R
Q¥ 23 1 2./ (EGTA) T [ [H 25 45 [ 4k 2%
WA R AT 4 DY 28 (EDTA) W [ il i
J5 52 56 W 5 9 o
1.3 FEMNHFERE

M7 K P Ok F£:0.0001) , Sartorius 2 7 ; 1l B
W45 » Eppendorf 24 &) 5 B b5 A, K 6 RHE A R A
) ;3K30 7Y & AR U & a8 250 Bl Sigma 2 w5 JE T
F£ (16 mm x 200 mm) , b @y iR BEHS )5 Ok B Ut
BIO-RAD 722 w] ; 5 HH U8 I (1) 5 .00 » Miillipore A ] o

1.4 BEABMEBEBINGE -HKEZNERERX
PP2A P 4E B 3236

% 2 R TR I &5 (2003) FII Heresztyn il
Nicholson (2001) ] J5 1%, B 5l
1.4.1 ZEEHEMERIRKS S 0.25 mol/L
TERE R 22 ph ¥ W A (500 mmol /L Tris, pH7.4,2
mmol/L EDTA, 2 mmol/L EGTA, 0.2 mmol/L
PMSF,2 mmol /L ik Z BEF 10% H i) » 21 %, &
B0 (6 000 x g,30 min) F1 34 50 (50 000 x g,
60 min) , J 35 ¥, R 1 09 198 I VR 45 9, BT R
it DEAE £ 4 % (DE-52) A, s & bl A
AT FH TRDAE 1 2% o 0 > 28 58 A A I IR
FH 4 0.1 mmol/L NaCl [ ZZ W A ¥t F PP1, &3
e 22 AN oy B IR R 4R, 4 ke, AT - 20°C
b, 2 F S AR St B, 2 5 AR I G W, % 0.2
mmol /L NaCl [ 22 P A & PP2A, R 4y B 8 i
B0 2 000 r/min B0 it £ /N 0 7 8 H K
i, 35, W AE T - 20C b, % HL KR A 4
-80C . DL E#AETE 4°C Fikdr .
1.4.2 EEHBREBORNAER SN RS N
0. 25 mol/L Tris HCl (pHS. 1) ,10 mmol/L MnCl,,
0.2 mol/L MgCl, 1 5 mg/mL BSA PA{RFILE 50: 4:
26:20 Jll € 4 HR G 5 YR RO 2 4860
mmol /L pNPP (%4 H it i) F1 20 mmol/L DTT LAk
U 5:4: 1R Ao 4% 10 wL PP2A (4341 PP2A ()45
F B AR ) F110 L AN [) R B2 1) A 11 BF 2 25 1A T
W (BEEE R IR VG 0.01 ~2 /L, (N2 # 0
20% ) YR AT 96 FLAR, RFALMR A 1 6 ~ 7 AN A
() PRI B2 5 TN 4°C v AT 003 S 85 e I I ] &
SEON 2 hy JE N 100 L JiH0 i W JT 86 B0 &
N, 37°C, [ NI ) B € R 1 h e 58 1 s B B
A 58 405 nm AL fFO % B2 (OD fE) » % H 600 nm

TES O, MW 6 RE S 43 il Bx 4 (5 10
pl PP2A10 WL 20% (¥ 7 Bl %5 A A1 100 pl Ji& 4
VTR A 0 A (e 22 PV A AU PP2ACRI
PEEE )
1.4.3 50 %Eg & M ) X IC, B3R 15
XF PP2A [ R T 5 8 5
ME (%) = [ - (BEE F LA OD, o~ F A
& OD,g5) / (] 0D, —=% (14 OD,,9) 1 x 100,
FIIE A 1 2 5k 50 % I 3 1 400 15 2 ) () 24 ik
& (1Cy,) »
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2 HERE5XHR

2.1 MEZXSAEAA PP2A BHIFIER

PEEE FE R R ) PP2A [ S 45 K 1.

T BIR PEE F N PP2A A7 B 5 (140 2%
S, I Bl B B 22Uk R (¥ 3 n L 400 ) 202 W .
BEES ZWRFEAE 0.5 g/L B, XF 55 PP2A [ 0 1) % %
o N 78.9% o BEEEF WAL 0.05 g/L 0.1 g/
L i, xf 5 PP2A (1 4 ) 28 4> i) b 43.26% Fi
58.99% , Bt # F 6f By PP2A [ 4l i v ok B2 N AR
0.05 g/L f10.1 g/L 2 [i].

BEFAEWPBEAE 0.04 ~0.5 g/L i 5 & PP2A
R I PE X 56 R M SC R B R =0.975, A
GARLFIAR DG, B 2 y =14.76Ln (x)  +
89.294, 2 I 5 L I 1) BE 7 F 1C,, K [E 4 0. 07
g/L, 7 0.05 g/L f1 0.1 g/L 2 [i].
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DEEE 0T AR 9 PP2A I A 6 vk 1k 1) &5 AL AL
%2,

2 WoR BEECFON O PP2A AT WY I 1 4 1 2%
B I BB B 22 R R T B 0 A0 ) 2k R b . B
FIRPEAE 0.5 g/L I, XA PP2A [ 410 i % 05z w5
H62.02% o DEEEFWEEAL 0.2 F1 0.3 g/L I, ¢
3 PP2A A0 4 26 49 Wil K 47.29% F1 52.71% , B
B0 A PP2A I i N AE 0.2 g /L A0, 3
g/L Z I,

BEFAEWBEAE 0.05 ~0.5 g/L i 5% PP2A
FHXH I PE Bt 06 R HISC R B R® =0. 9882, A
ARG CPE, ST H i 26 4 y =12.898Ln (x)  +

P R
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68. 831, 28 T 5 P2 3 X1 4K 19 PP2A ) 2= 0 1 4 J3E

590.23 ¢/L, 75 0.2 g/L 1 0.3 g/L 2 [il.

F1 WREZXIEA PP2A WHIHIZE
Table 1 Relative activities of cantharidin to PP2A of horse

Ak B 20 PR R (g/L1) e Mk (%)
0D,,, (x +SD)
Treatment group Cantharidin concentrations Inhibition rate
= PaR i
0 0.35 = 0.028e
Blank control

0 2.13 + 0.258a 0
CK
T1 0.04 1.41 £ 0.076b 40.23
T2 0. 05 1.36 + 0.109b 43.26
T3 0.1 1.08 + 0.027c¢ 58.99
T4 0.2 0.91 £ 0.045cd 68. 54
TS 0.3 0.86 + 0.012cd 71.35
T6 0.4 0.82 = 0.031d 73. 60
T7 0.5 0.74 = 0.020d 78.90

2 A X blank control : 4 55 22 X only buffer solution A; X CK: JG B % 2% 4L ¥ 41 without treatment by cantharidin; TI1
—T7 : B & 2% Ab PR A 7N [ 96 2 4 treatments by cantharidin at different concentrations. #{#li J5#r A A [ /NG FRER R 22 55 B 3
(P <0.05, B KB W ZME) ; FEFE. Data followed by different small letters indicate significantly different at 0. 05 level

by Duncan’s multiple range test. The same below.

R2 WMEZEXMEER PP2A BN
Table 2 Relative activities of cantharidin to PP2A of pig

Ak AL PEEE R IR L (g/1) e Mk (%)
0D,,, (x +SD)
Treatment group Cantharidin concentrations Inhibition rate
= Pap i
0 0.28 + 0.014e
Blank control
0 1.57 = 0.413a 0
CK
T1 0.05 1.17 + 0.040b 31.01
T2 0.1 1.07 + 0.037b 38.76
T3 0.2 0.96 + 0.040bc 47.29
T4 0.3 0.89 + 0.036¢ 52.71
T5 0.4 0.85 + 0.028¢ 55.81
T6 0.5 0.77 + 0.019d 62.02

2.3 BEEEZEXTIE PP2A B9 & /£

DEFE R0 AR Y PP2A B A 6 3% 1k B0 &5 L AL
%3,

3 WoR: PEE XX PP2A [0 AE 8
/I 5 0 oH 28 B B 2 2 U R (1 8 KT 2% 12 4 n » ) T
Y H B EWELE 0.05 ~0.1 g/L i OD {4 % &
AN P PP2A [ 400 ) 4 0 A B 2 5 B B SRk
JEAE 0.2 g/L i OD {8 2 55 W 3, Xf X9 ff) PP2A {5

BEHIE, MR 0.4 ~ 1 g/ LI, B 25 32 X548
PP2A ¥ 40 4 2 7 7 A B 3, & K H & 4
29.26% o FHIREA BT 50% , VL IRAF BEE &
XF XS PP2A (14 il ok
2.4 WEEI% PP2A BINEIER

BEEE 20 AR 9 PP2A ) AR 6F v Ik 1) &5 AL AL
% 4.
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#3 HEZRMBEKRA PP2A BIHIH R
Table 3 Relative activities of cantharidin to PP2A of chook

Ak £ 2H PEEE F WL (g/1) o 2% (%)
0D,,, (x +SD)
Treatment group Cantharidin concentrations Inhibition rate
ISP
0 0.32 + 0.046e
Blank control
X i
0 4.08 = 0.110a 0
CK
Tl 0. 05 3.98 = 0.031a 2. 66
T2 0.1 4.01 = 0.070a 1.86
T3 0.2 3.71 = 0.070b 9.84
T4 0.3 3.39 + 0.124¢ 18. 35
T5 0.4 3.21 + 0.218cd 23. 14
T6 0.5 2.99 + 0.246d 28.99
T7 1 2.98 + 0.098d 29.26
x4 BMEZRNREKAN PP2A BHIEI R
Table 4 Relative activities of cantharidin to PP2A of rabbit
hHEZ iE 2 IR T (g/L) H% (%)
A B HEE R (g 0D, (5 +SD) i (%
Treatment group Cantharidin concentrations Inhibition rate
EIEPUN S
0 0.30 + 0.010f 0
Blank control
X H
0 3.598 + 0.201a
CK
Tl 0.05 2.33 + 0.084b 38.49
T2 0.1 1.91 = 0.093¢ 51.21
T3 0.2 1.77 = 0.159¢d 55.45
T4 0.3 1.60 + 0.147de 60.61
T5 0.4 1.51 + 0.133e¢ 63.33
T6 0.5 1.47 = 0.141e 64.55

K4 WoRBEEFE N A PP2A A (R 40 ) 2%
AL Bt B 2R B 1) 3 o 0 R T B . B
FAE0.5 g/L Ok LI, X % PP2A 1) 4 i % AT f e
fH, 0 64.55% o BEEEFRIRIEAE 0.1 g/L I, Xf
PP2A 471 2% 4 51.21% , BE 2 2% %F % PP2A
P R B N AE 0.1 g/ L BRI

BEFEZEWRELE 0.05 ~ 0.5 g/L W 54 PP2A
R PE B X 06 R I R HOh R =0.9677, A
AR U (AR OGP, X Hoih 26  y = 10.899Ln (x)
+ 73.265, £ 1F 5L BEE R0 R 1) PP2A 1) 1C,, K
0.12 g/L, 5 0.1 g/L i

2.5 HMEZNIRHTE PP2A g9#lH1EA

B2 FON R B 56 95 AN PP2A T A R T 1)
SERNEKS.

5 Bon BEE FE XTI BE SEH PP2A (1 410 i 2
I XE 2 2% Ak S8 1) 35 KT e A s X R S B
FWEA0.05 ~1 g/L i) OD {2 5 A 3%, X5t
IR BE 5E 75 PP2A [ /E I A W, R 575 0.5
g/ L B I 50 BB 56 7 PP2A (1 41 o1 2 Hh B d K
B8 2.72% , {EBE B MR IE 0 1 g/ L R 4 4 3
TR 2.04% , B N IR BE T 3§ PP2A JL T &
A AW HIAEH
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x5 BMEZMRMETERR PP2A BYHNIHIFE
Table 5 Relative activities of cantharidin to PP2A of Mylabris cichorii

b B4 PEEE F WL (g/1) . Mk (%)
0D, (x +SD)
Treatment group Cantharidin concentrations Inhibition rate
= Pa i
0 0.37 = 0.074b
Blank control
X
0 1.84 + 0.026a 0
CK
T1 0.05 1.85 + 0.109a 0
T2 0.1 1.84 + 0.046a 0
T3 0.2 1.83 + 0.049a 0.68
T4 0.3 1.82 £ 0.163a 1.37
T5 0.4 1.82 + 0.085a 1.37
T6 0.5 1.80 + 0.061a 2.72
T7 1.0 1.81 + 0.067a 2.04
NI N HE— PRS2 A AR S A AR A v R B i TR
3 it

DR 2000 By A 4 S 3L B ) AR 9 ) PP2A
AW AR AE S XEE AT TG, 4 ) 0.07.
0.12.0.23 g/L, M T 4 56 55 @ 3 ) 1k W 1
PP2A Xof B % 2% d5 WO, M 45 22 s WAk 9 1)
PP2 A Xof Bt 7 32 B0 AN TR S 1T B 2 35 060 A R A
W) PP2A HLT- 3 A 40 HIAE T

EESMHRE D, FRZ L THE D RESR
RO %, Mo BT g O %€ (Helman  and
Edwards, 1997) , £ & Jg K18 1 55 88 6F /N /1N 1) 56 9
Al U AR T A L8 ) ) A Bl B S R R S
IEHT WS B E N ECFE M AR TR ER .
Ly PP2A X B % 25 5 b UK, 1C,, 0 0.07 g/L, 1fi
A LUHCAr S8 75 (A9 446 9 PP2A X BE 2% 25 AU 78
BEEE R R E N 1 g/l I, AR PR ok
70.74% , SR FRIE N 0.5 g/L I 2 7AW,
DL I R W AR Py PP2 A St B 2 25 A 6 AN BB, 31X —
MO LA XS B T e A AN S AT I R S ik )
WIS FR o G A5 I L B ) 0] T 3R R B AR
B T T XS HVRE PR A K Rk 38 5 T BAR S
oh AN R R TR R B SR ST AR A R B A
JEVEE ) 5T, H AR R AR O T 0 A ORI s BRIE S
S5 IR B—39 55 3 W) 0] B 2 25 A R 1 T %2
PE, T 5 56 35 8 RBLIZ B W B S ) =
A 550 B B 2% AR SO, 22 R AR TR R A R
HRA M EH M R LTI S . X eI 45

INEZE S

TEHE ARG W] LU A B R XL B
E R RGN NI NIRY; N pres R N RS (S B e L
WRIGEEARG AT #, X MBS,
ARSI (45 R s IR BESC 5 A A I PP2A X B
BFRAIRABUR, PR ZIRE N 1 g/L I, b Ay
2 KA A AT X R ON AR R X A 1 B B 4R
WHIL MER -
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