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Abstract

Indonesian Lagocephalus wheeleri { *“White-milbog”) and Chinese Fugu obscurus (“Hwang-bong™) puffers were dissected into liv-
er, intestine, ovary or testis, skin and muscle for assay of toxicity, Also, the toxins from the puffer liver were partially purified
and analyzed. The frequency of toxic specimens for Lagocephalus wheeleri was 20, 40, 0 and 10%, in terms of liver, intestine, skin
and muscle, respectively: and average toxicity was 5.5+£0.9(Mean+S.E.), 11.8+4.2, 2.2+0.1 and 3.0+0.8 MU /g, respect-
ively. All of Fugu obscurus specimens had toxicity ranging between 2 and 210 MU /g, The frequency of toxicity in intestine and
ovary, both 100% was to be higher percentage than that of other tissues. The toxinsgave two spots tetrodotoxin(TTX) and
anhydro-tetrodotoxin(anh-TTX) on TLC. Also, the toxin of each puffer species showed two spots in electrophoresis. In HPLC
analysis of Fugu obscurus, the toxins showed TTX, 4-epi- TTX and anh-TTX.
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Table 1. Anatomical distribution of the toxicity for the Indonesian pufferfish, Lagocephalus wheeleri

Specimen Total Body Liver Intestine Skin Muscle
No. length (cm) weight (g) Sex
w2 ™ W T W T i T
1 26.5 320 M 11.9 4 12.8 39 50.8 <2 2436 <2
2 22.0 210 F 8.0 4 9.7 25 324 <2 159.8 2
3 20.5 210 M 6.3 11 12.0 23 30.0 2 1614 <2
4 21.5 190 M 4.8 6 11.4 4 28.3 <2 1451 <2
5 18.5 120 M 2.6 7 11.3 <2 23.2 <2 1727 <2
6 21.0 170 F 3.0 <2 5.7 <2 18.2 <2 140.3 <2
7 17.0 110 M 3.5 <2 8.6 <2 14.8 <2 829 <2
8 18.0 120 M 5.1 10 6.0 17 20.6 3 87.7 4
9 19.0 130 M 2.8 3 6.6 2 20.7 3 99.9 10
10 18.5 120 M 1.8 6 7.6 <2 17.0 <2 93.2 2
a, Weight (g) b, Toxicity (MU /g)

Table 2. Toxicity of Indonesian pufferfish, Lag-
ocephalus wheeleri, as classified by tissue

Table 4. Toxicity of Chinese pufferfish, Fugu
obscurus, as classified by tissue

. Frequency Toxicity (MU /g) , Frequency Toxicity (MU /g)
Tissue of toxin Tissue of toxic
specimens (%) Range Mean=*S.E. specimen(%) Range Mean+S.E.
Liver 20(2 /10)* <2-11 5.5+0.9 Liver 78(7/9)2 6~210 68.9%+23.4
Intestine 40(4 /10) <2-39 11.8+4.2 Intestine 100(9 /9) 13~186 72.6+16.8
Skin 0(0/10) <2-3 2.2+0.1 Skin 67(6 /9) 3~54 19.9£5.5
Muscle 10(1 /10) <2-10 3.0+0.8 Muscle 11(1/9) <2~44 10.0x4.4
Numbers i hesi X bers of toxi Testis 33(1/3) 3~130 47.3+414
& Num e(rs ‘2 f:{f?t )eS‘S feprege“ “f“m rs o ‘E’“C Ovary 100(6 /6) 39~133  71.0+14.0
i:gcxmens >1 g) per numbers of specimens tes- Bile 89(8 /9) 9~200 61.1+19.8
a, Refer to the footnote of Table 3.
Table 3. Anatomical distribution of the toxicity for Chinese pufferfish, Fugu obscurus
Speci- Total Body Liver Intestine Skin Muscle Testis Qvary Bile
men length weight S€X -
NO. (cm) (g) w ™ W T W T W T W T W T W T
1 34.0 940 F 122 210 276 54 840 18 521.0 <2 -— — 270.0 65 2.0 90
2 32.5 690 F 6.7 27 193 73 50.0 17 4100 10 — — 191.7 40 05 26
3 34.0 730 F 102 88 228 45 53.0 6 460.0 3 - — 1721 93 0.8 5H4
4 35.0 680 M 529 6 121 90 858 3 410.0 3 928 9 - - 02 16
5 32.5 710 F 693 74 183 80 435 6 4741 <2 — — 2555 39 0.8 63
6 33.0 648 F 104 147 175 87 56.6 34 400.0 10 — — 1524 133 1.3 75
7 32.5 850 F 204 12 209 25 753 54 510.0 44 -— — 2049 56 0.1 9
8 33.0 600 M 14.9 9 18.1 13 65.0 13 410.0 9 80.9 3 - - 03 17
9 29.0 480 M 21.8 47 15.1 186 52.3 28 330.0 7 437 130 - - 2.8 200
b, Refer to the footnote of Table 1.
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Fig. 1. Gel chromatography of the toxin in the
liver of Fugu obscures on a column of Biogel P-2
Column size, 2x93cm : elution, 0.03M acetate :
flow rate, 2ml /min,
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Fig. 2. Thin layer chromatography of the puf-
fer toxin Plate, a silica gel precoated plate(E. Mer-
ck) solvent, pyridine ; ethylacetate : acetic acid :
water(15 : 5 : 3 : 4). S—1 : Lagocephlaus wheeleri
(liver) S—2 : Fugu obscurus (liver) TTXs: Auth-
entic toxin TDA: Tetrodonic acid TTX: Tetrodotox-
in Anh-TTX: Anhydro-Tetrodotoxin.
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Fig. 3. Cellulose acetate electrophoresis of the
puffer toxins Medium, cellulose acetate strip(Chem-
etron), buffer, 0.08M Tri-HCI buffer(pH 8.7), cur-
rent, 0.8mA /cm : time, 30min. TTXs, S-1, S-2,
TDA, Anh-TTX and TTX : See to the footnote in
Fig. 2 for explanation of symbols.



Vol. 9, No. 4(1996) Az Aot

anh-TTX

=
0

I
a.

\\\J 4—epl TTX

T

T T
0 10.00 20.00

Fig. 4. HPLC of toxins from the livers of Lag-
ocephalus wheeleri(upper) and Fugu obscurus
(lower). Column, ODS column of YMC-AM 314 :
The eluate was mixed with an equal volume of 3N
NaOH and heated at 100c. TTX: Tetrodotoxin
Anh-TTX: Anhydro-Tetrodotoxin 4-epi-TTX: 4-epi-
Tetrodotoxin.
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