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Effects of cyclopiazonic acid and aflatoxin B, on arachidonic acid
metabolism, calcium mobilization and ultrastructure in rabbit platelet
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Abstracts : For better understanding the interrelationship of hemorrhage and aggregation
mechanism, cyclopiazonic acid(CPA) known as promoting the aggregation of platelet, aflatoxin
B,(AFB,) inhibiting platelet aggregation were used as toxic mycotoxins in these studies. In order
to investigate the potential role of prostaglandin metabolism on the platelet aggregation, a
variety of prostaglandin metabolites such as PGF,, PGE, and TXB, were measured in
homogenized rabbit platelets by TLC and LSC. And the role of Ca™ on the platelet aggregation
was investigated by flow cytometer. Finally, the morphological effects of mycotoxins on platelet
were determined by transmission electron microscope. The results and conclusions obtained
from these studies are: 1) CPA induced no changes but AFB, increased PGE, and TXB,. 2)
CPA promoted ADP, collagen, thrombin, A.A., and PAF-induced Ca"™" release. AFB,, however,
decreased Ca™ level except collagen-induced Ca™ release. When the calcium blocker, verapamil,
was used, CPA decreased thrombin-induced Ca™ release and increased collagen, ADP, PAF and
A.A.-induced Ca™ release. AFB, in contrast decreased the all factors induced Ca™ release. 3)
AFB, did not induce any ultrastructural changes except large vacuole formation in a few
platelets. And CPA also did not induce any changes except moderate shape change, indicator of
platelet activation. In conclusion, CPA promoted platelet aggregation by the increases of Ca™
release but had no changes in A.A. metabolites. Antiaggregating effects of AFB, may be due to

decreases of Ca™ release and increases of PGE, and PGF,, formation.

Address reprint requests to Dr. Choong-man Hong, Division of Hematopathology, Toxicological Research Institute. KFDA.
Korea.
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These data provide the basis for the future study of mobilization and function of Ca"

aggregation.
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Table 1. Effects of cyclopiazonic acid on arachidonic acid
metabolite synthesis in rabbit platelet
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Table 2. Effects of aflatoxin B, on arachidonic acid meta-
bolite synthesis in rabbit platelet

Metabolites Concentration(uM) DPM( x 10'3) Metabolites Concentration(pM) DPM( x 103
Control 5181 + 097! Control 5181 + 097"
Thromboxane B, 10 4951 £ 147 Thromboxane B, 50 S.644 £ 110
20 5122 + 0.89 100 6.038 + 118
50 5500 + 157 200 6.723 + 0.92°

Control 3296 + 0.38 Control 3296 + 038
) 10 3.744 + 056 . 50 4103 + 098
Prostaglandin E, 2 3924 + 099 Prostaglandin E, 100 4224 + 058"
50 3.506 + 0.65 200 4568 + 076
Control 1.678 + 0.41 Control 1.678 + 0.41
. 10 1.825 + 0.24 ) 50 1.871 + 056
Prostaglandin Fa. 20 1733 + 026 Prosraglandin F, 100 1740 + 0.46
50 1734 + 021 200 1625 + 0.49

t : Values represent the mean+ SE(n=10).

1 : Values represent the mean:+SE(n=10).
* 1 p<0.01 vs control
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Table 3. Effects of various mycotoxins on platelet [Ca™]i elevation induced by ADP and thrombin

Mean channel
Mycotoxins Concentraton(pM)
ADP Thrombin
Control 29.5+0.40° 219+0.13
10 38.1+0.43° 259+0.73
Cyclopiazonic acid . .
20 36.4+0.12" 25.340.16
50 3641017 25640.70
Control 29.540.40 21.9+0.13
50 2574032 2214019
Aflatoxin B, v oun ot
100 245+0.25" 2124017
200 232+0.33"1* 20.8+0.3971t

a : Values represent the mean+SE(n=10).
* 1 p<0.01 vs control, ** : p<0.01 vs CPA 10pM
*** . p<0.05, t : p<0.01 vs AFBl, 50pM, ¥ : p<0.05 vs AFB, 100uM

Table 4. Effects of various mycotoxins on platelet {Ca" i elevation induced by arachidonic acid and PAF

. Mean channel
Mycotoxins Concentration(uM) -
Arachidonic acid PAF
Control 27.5+1.10° 24.0+0.23
10 3341027 2714059
Cyclopiazonic acid . .
: 20 3234043 2574057
50 3204029 2621054
Control 27.5+1.10 24.0+0.23
Afltoin B 50 174+0.30" 23.840.65
aoxin 5 100 15.6+0.06™""" 21740271
200 143+016™"* 20.8+0.15™"7

a : Values represent the mean+ SE(n=10).
* 1 p<0.05, ** : p<0.01 vs control, *** : p<0.05, ¥ : p<0.01 vs AFB, 50pM
¥ : p<0.01 vs AFB, 100pM

Table 5. Effects of various mycotoxins on platelet [Ca™]i elevation induced by collagen

Mycotoxins Concentraton(pM) Mean channel
Control 15.3+0.15*
o 10 19.4+016""

Cyclopiazonic acid 20 1884023

50 21540.10"""*
Control 15.3+0.15
. 50 15.4+0.13
Aflacoxin B, 100 1474016
200 14.6+0.65

a : Values represent the mean+ SE(n=10).
* : p<0.01 vs control, ** : p<0.01 vs CPA 10pM
t : p<0.05, ¥ : p<0.01 vs CPA 20pM
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Table 6. Effects of mycotoxins on verapamil pretreated platelet [Ca™*]i elevation induced by PAF and thrombin

. X Mean channel
Mycotoxins Concentration(pM) - s
PAF Thrombin -
Control 17.6+0.08° 28.3+021
. 10 1654047 27.0+0.05"
Cyclopiazonic acid v
’ 20 18.3+0.14 24.610.19""
50 1834029 25740237
Control 17.6+0.08 2834021
Aflatoxin B 50 13540157 18.7+0217
aoxin 51 100 136+0.26" 17.3+0.18"""
200 1224019 1! 15340071t

a : Values represent the mean+SE(n=10).

* 1 p<0.05, ** : p<0.01 vs control

o : p<0.01 vs CPA 10uM, o : p<0.01 vs CPA 50uM
t : p<0.01 vs AFB, 50uM, % : p<0.01 vs AFB, 100pM

Table 7. Effects of various mycotoxins on verapamil pretreated platelet [Ca™ i elevation induced by ADP and collagen

Mean channel

Mpycotoxins Concentration(uM)
__ADP Collagen o

Control 1344021* 1724078

10 15.5+0.17° 19.6+0.19

Cyclopiazonic acid _ . .
20 155+0.09 19.440.11
50 151:40.05 21.6+023""

Control 13.4+0.21 1724078

Afatoxin B 50 124+0.15° 15.5+0.18"
atoxin B 100 116+0.03"* 1524014
200 10.94:0,05"** 14.3+0.19°

a : Values represent the mean+ SE(n=10).
* : p<0.01 vs control, ** : p<0.01 vs CPA 20pM
& : p<0.01 vs AFB, 50pM, o : p<0.01 vs AFB, 100pM

Table 8. Effects of various mycotoxins on verapamil pretreated platelet [Ca™]i elevation induced by arachidonic acid

Mycotoxins Concentration(iM) Mo chan
Control 15.74+0.13% e
10 21640137

Cyclopiazonic acid

20 214403257
50 2080117
Control 15.740.13
. 50 13.6+0.09°
Aflatoxin B, 100 129+011""
200 122+0.18""*

a : Values represent the mean+SE(n=10).
* ; p<0.01 vs control, ** : p<0.05 vs CPA 50pM
t : p<0.01, AFB, 50pM, % : p<0.01 vs AFB, 100pM

- 879 -



A3 4 Eeto] dense granulev]olA A X AR wEg
e Zgd vAE 9%E gold ZHE Table 5o e}
Witk CPAE tiZF 153+0.159) u|3jA 10, 203
50pM X 2] ol A 242t 19.4+0.16, 188+0.23 22] 3 21
5401022 HAA A F7FshAohp<0.01). 1Y
AFB, A a8 ¢& Wx2TLH HT ¥ channel®] F94 o]
TR g F3Fo] %27} PAFS thrombino] 9] 3]
A frLE AW AEge D9 g A vhel A
FdEHE Zed 4 WAL Ystd ZF ZIAQ
verapamilS A3 AE Wo] JF& Lol FIHZ
Table 6o VERH ATh PAFS] &4 MEAA M F71
ZHgd] CPAYE R 7 17.6+0.08¢] Blajr ©& 10pM
A E 94 AA F7H8h A THp<0.05). 18] 31 AFB,
A e BrFY Ha 8% chamelo] 17.6-0.089) 4]
vl & 50, 1002 200pMo) A Z+z} 13.540.15, 13.6+0.26
a3 12220198 &3] F4ETE Lg BT
3} channelo] §-94 Sl Al(p<0.01) 43T T30l &
A7t thrombinol] 28 A% AXZ e Zgo ¥
ol AX BelA FYHE dwe $& A 3t
o Zg ZEAQ verapamilg M| A& o Fgo|
A CPAE tizd wa 2E HaFdA fd4 AA
F7H3t A A WH(p<0.01) &FEH o)A gt ag@a
AFB, A2 #& Z7F9 HF ¥} channelo] 283+0.
21919 8} 50, 1002} 200pMol A Z-2h 18.7+0.21, 17.
324018 283 15340072 £%0] Z/MHSFE B9
W& 33 channelo] 214 A (p<0.01) ZABFT 2
o] % A7} ADPS collageno] fute HA% A ¥ty
Zgd Watel AX HoN fFiHE dwd F& A
a7 $iste Zg ZFAQ verapamilg MRS o

9 e gotd AWAJE Table 7o) sorsigith
ADPd|| ¢]3fo] F718 Zgol A CPAE B2 T 13440

21 HlajM BEE H LM Fo4 A (p<0.01) F7H
a5itk. 181 AFB, AyEe dzFY AE 3
channele] 13.4+02121d) ] 50, 1003} 200pMoj A 2
7+ 12.440.15, 11.6+0.03 18] 31 10940052 &3Fo] =
V& E 2o Wy F 3 channelo] |94 UA(p<0.
01) Ztastgich #%o] 547} collagend] sl g4
T AXete] Zge] e AE vrollA fdEE A
9] kg A&7 Ao T4 A3 verapamilE A
2e9e o olAE G CPAE 2T 17240
784 W& A] 10, 203k 50uM 28l ol A 22} 19.6+0.19,
1944011 28] 216402322 $94 9 A(p<0.01)
Z7vkdoh. AFB;, AT W7 HF ¥% chan-
nelo]l n)8] £FEH o2 Fo4 AA(p<0.01) 723}
A} Fgol Fa7 AAC A HLE g28 AE
Qb Zhgo] wige] NE NoX FUHE BEe Fe
A7) A3 g APAQ verapamilg 3 2} 3}
w9 F&gE Lot AFE Table 8o VERARI T CPAL:
27 15740136 W sA 10pMS 21.6+0.16, 20uM-S-
2144032011 50pM A7 208+0112 Fol4 17
Z7F8FA th(p<0.01). 18] 1 AFB, H2|FL tz27¢ ¥
# 33 channelo] 15.7+0.1321 1) u] & 50, 1002} 200uMel
A Ztz} 1364009, 129+0.11 28] 3 12240188 £
ol /&2 Zae Hi ¥ channelo] FA4 U7
(p<0.01) ZrA2 3k A

X soldE 0|88 AEY EojMTx :
=27t 7l @A viNF2 vjA]E GEA CPA
AelFe d4a% AXAY a7 Ble o) ddAT
oy 84 & $AEFHY BAQ Helo W (shape
change)E #&E 4 QIATHFig 1). 18] 3 AFB, Evjr)
273 vlnstd Wart YAy g5 gaBoA v
SA4Y F¥(vacwole)E BBE F YUTHFig 2).

52 o2

Lo
T

Fgel

- 880 -



Fig 1. Rabbit platelets treated with 50pM of cyclopiazonic acid. The presence of pseudopod and evidence of platelet aggregation pro-
motion indicate moderate shape change. Vacuoles(V), mitochondria(m), dense body(db), granules(g), X 9,600.
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Fig 2. Rabbit platelets treated with 200uM of aflatoxin B,. Large vaculoes(V) are detected in a few platelets. Glycogen(arrow),

mitochondria(m), dense body(db), granules(g), X 9,600
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