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Ten specimens of the imported pufferfish, Fugu flavidus (“Samchaebog”), from China were assayed
for anatomical distribution of toxicity. Also, a toxic ovary of each specimen was excised, and transferred
into Bio-gel P-2 column chromatography for purification of the toxins. The average toxicity of all
specimens assayed was calculated to be 4.1 £ 0.5 in liver, 2.8 + 1.1 intestine, 0.8 = 0.5 skin, 2.3 £ 1.5
testis, 39.0 + 16.0 ovary and 7.0 £ 2.0 MU/g bile, respectively; Ovary was weakly toxic, but others were
non-toxic or weakly toxic. Moreover, instrumental analyses including thin layer chromatography (TLC)
and electrophoresis disclosed tetrodotoxin (TTX) and anhydro tetrodotoxin (anh-TTX), respectively. The
toxins of the ovary gave four peaks in high performance liquid chromatography (HPLC) whose retention
times (14 and 24 min) were close to those of TTX and anh-TTX, respectively.
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Table 1. Anatomical distribution of the toxicity for the imported pufferfish, Fugu flavidus, from China
Total Body Toxicity (MU/g)
Specimen  length weight Sex
No. (cm) (g) Liver  Intestine  Skin Muscle  Gonad Bile
1 255 520 M 4 ND’ ND ND ND 3
2 243 468 M 3 2 ND ND 8 3
3 385 1,360 F 3 ND 4 ND 25 8
4 295 680 F 5 10 ND ND 87 23
5 287 662 F 3 ND ND 22
6 26.0 580 F 5 ND ND 22
7 250 395 M 2 ND ND ND ND ND
8 23.7 500 M 7 ND ND 2 ND
9 25.0 510 M 3 6 4 ND 6
10 275 650 M 6 ND ND ND ND 11

" Not detected (ND<2 MU/g)
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Table 2. Toxicity of the imported pufferfish, Fugu flavidus, as classified by tissue

Frequency Number of specimens’ Highest Average
Tissue of toxic Strongly Weakly Non toxicity toxicity £ SE.
specimens( %) toxic toxic toxic (MU/g) (MU/g)
Liver 0(0/10)* 0 0 10 7 41+ 05
Intestine 10(1/10) 0 1 9 10 27% 11
Skin 0(0/10) 0 0 10 4 08+ 05
Muscle 0(0/10) 0 0 10 2 02+ 02
Testis 0(0/ 6) 0 0 23+ 15
Ovary 10004/ 4) 0 4 87 39.0 £ 160
Bile 20(2/10) 0 2 23 70+ 20

! Strongly toxic, 100-999 MU/g; Weakly toxic, 10-99 MU/g; Non-toxic, <10 MU/g
2 Number in parenthesis represents No. of toxic specimens{ =10 MU/g) per specimens tested.
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Thin layer chromatography (upper) and elect-
rophoresis (lower) chromatograms of the pa-
rtially purified toxins from the pufferfish
(ovary) toxin along with authentic toxin. Thin
layer chromatography was performed on silica
gel LHPK plates (Whatman) using a solvent
system of pyridine-ethylacetate-acetic acid-
water (15 : 5 : 3 : 4). After the run, the plates
were sprayed with 10% KOH, and heated at
110C for 5min, The toxins were visualized
under UV light (366 nm). Electrophoresis was
performed on 5X18 cm cellulose acetate st-
rips (Chemetron) in 0.08 M Tris-HCl buffer
(pH 8.7) at 0.8mA/cm width for 30 min.
After development toxins were detected as in
thin layer chromatography. S-1: Fugu flavidus
(ovary)



FRoaRy £YE AANE(Fugu flavidus)d] 54

O

20.00j
30.00-]
40.00-

Retention time (min)

Fig. 2. High performance liquid chromatography
of Fugu flavidus(ovary) toxin.
Reverse-phase high performance liquid
chromatography was carried out on an
AM-314(YMC) ODS column(0.6X30 cm),
using 2 mM sodium 1-heptanesulfonate as
an ion-pairing reagent, with 1% MeOH-.
05 M potassium phosphate(pH 7.0). The
toxin detected with 3N NaOH, heating
the reaction mixture at 100T for 0.4 min
and monitoring the fluorescene at 505 nm
with 381 nm exitation,

A: TDA, B: TTX, C: 4-epi TTX, D: anh-TTX
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