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ABSTRACT

We were trying to study the validity of Puffer fish’s poison(Tetrodotoxin- TTX) to

make a traditional Korean Medical treatment.

The following conclusions were made after literary studies.

1. The first record of the puffer fish dates back 2000 years ago in the Chinese text

Book of Mountain and Sea and other texts from the similar period.

2.  Puffer fish’s poison is known as tetrodotoxin which is an amino
perhydroquinazoline compound. It has a chemical formula of Ci{Hi7N3Og in the hemiacetal

structure and has the molecular weight of 319.

3. Tetrodotoxin(TTX) plays a role as potent neurotransmitter blocker by blocking the

Na'-gate channel which hinders the influx of Na' ion into the cell.

4. Symptoms of the puffer fish poisoning ranges from blunted sense in the lips and
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tongue, occasional vomiting in the first degree to sudden descending of the blood
pressure, apnea, and other critical conditions in the fourth degree. Intoxication of the
puffer fish poison progresses at a rapid pace as death may occur after an hour and

half up to eight hours in maximum. Typical death occurs after four to six hours.

5. Ways to treat the puffer fish poisoning include gastric irrigation, induce vomiting,
purgation, intravenous fluid injection, and correcting electrolytic imbalance and acidosis.

In cases of dyspnea, apply oxygen inhalation and conduct artificial respiration.

6. Tetrodotoxin (TTX) may be applied in treating brain disorders, ocular pain,
excess pain in the large intestine and ileum, and relieving tension of the skeletal

muscles, neuralgia, rheumatism, arthritis, arid etc.

7. In terms of Oriental medicine, the puffer fish poison has characteristics of sweet,
warm, and poisonous. It's known efficacies are to tonify weakness, dispel damp, benefit
the lower back, relieve hemorrhoid, kills parasites, remove edema, and so forth.

And the puffer fish eggs processed with ginger are said to be effective against
tuberculosis and lung cancer, thus, it’'s validity must be investigated and further

research should be followed.
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Table 1. The kinds of Puffer fishes"

HE | 3= g 9
1 {A+E |Fugu rubripes rubripes
2 |anze Fugu rubripes rubripes
chinensis
3 |an Fugu vermicularis
porphyreus .
4 |7HNE | Fugu xanthopterus
5 |84 Fugu niphobles
6 |magz Fugu. ve@culaﬁs
vermicularis
7 [ F9g]E |Fugu vermicularis radiatus
8 |&5& Fugu pardalis
9 |7}4E  |Fugu stictonotus
10 {84dE  |Fugu poecilonotus
11 | &7 5 |Fugu chrysops
12 {35 Fugu obscurus
13 |84E |Lagocephalus inermis
14 {38458 |Lagocephalus wheeleri
15 | ALY E |Lagocephalus gloveri
16 {832 & |Sphoeroides pachygaster
17 | 525 |Lagocephalus lunaris
18 |48 | Fugu flavidus
19 | EX 5  |Fugu oblongus
20 |#AAlE | Arothron mappa

o -2 e 3 9
21 |¥% Arothron firmamentum
2 |%E Canthigaster rivulata
03 |mmz Pleuranacanthus
sceleratus
24 |AEE Arothron stellatus
25 | Z3YE Chilomycterus affinis
26 |¥AE Triodon macropterus
27 | 83E Kentrocapros aculeatus
28 | AEH Ostracion cubicus
29 |835 Lactoris cornutus
30 {At®tthe]lE  |Lactoria diaphanus
31 [EF49% Lactoria fornasini
32 (7N E Diodon holocanthus
33 |27 7}A & | Diodon liturosus
4 | AE Diodon hystrix
3B | HEA Mola mola
36 |wamgn Tetrosomus
concatenatus
37 |HEE Canthigaster valentini
38 |BEE Fugu bimaculatus
39 |zxez Lagocephalus '
lagocephalus oceanicus
0 |auz Amblyrhynch.otes
hypselogeneion
41 (A5 Fugu alboplumbeus
42 (ddH Fugu exascurus
43 |27]11}8 | Chelonodon patoca
4 |ZEFE Arothron hispidus
45 [ He2AE Tetraodon nigropunctus
46 |82z2 Tetraodf)n
alboreticulatus
47 |RAAE Masturus lancealatus
48 |H7E Ranzania laevis




- =

4. %] Eo) A¥ 9 vx

1) o} 59 4

TTXE 20359 Adzdz dad 9
onf, 1 Eolg A @A WRel Aeid,
oFelst, BB Bopolx YA
AFHxn A,

Bol mo sud Fzel dE AT

Remy$t Takahara®t Inoke 2 Tahara’}
40 8 2 3 A8 dTFE AET o
B B AFAEA o3t FaEH o
o Bolxel TTXL CyHmN30sy 3}3h2)
& 7HAY, X2 3194 hermiacetal

o)

= amino perhydroquinazo

) FEH AN (Fig.1)

Guanidinium group3

olo

&3td

Pyrimidine ring2. & T4 5] d}.(Fig.2)
Guanidinium group< 233U o]k o]

TR o2 erAslEe QoW Pyrimidine

[}
¢l ring systemlZ 525 5

ring system& 7}&

Mejz, a7l aFoe] EeEol 3low,
°of w7l 2FL A4 ZAAWAA TTX

-sodium channel binding complex-& <A
sslted =< F. TTX-Na channel
binding sitet "¢ @eaa(Ke=10""nM),
TTXE 413149 sodium %ol&3 FolA,

Na'-channel peptide complex®] YT+

IR (1

o] 7}4 peptide glutamate side group®
E-ia=g

AZZ 1/2% ) peptide?t © ©a3A
skttt B3 A (complex)7t &3] W3}

b3

=]

-

% (Tetrodotoxin)off 28t 28

, TTXE Na'-gate channel®] 47+F 4o
stA FEA T

_":'Y_
70}

Fig.1 The Structural Formula of Tetrodotoxin
(TTX)

Fig.2 The Geometrical Structural Formula of
Tetrodotoxin(TTX)
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Table 2. The Mouse Unit(MU) of each Puffer fishes
IR FE | S A2EE OR&L g | BRAEEE

) 5 32 33 w2} & 4

AFE | 12 10 13 Ui ks 9

B 2 11 11 FEAE 3

ARE | 2 7 7

Bl BAZBES 2ol Ivtgel das Ao ¥ 5F0 FU & & A Folnt

2. da B e 59 AAY Rl o).
Eojol F=o distd 2 5HE& L[99 MU/mgo]™, NaCNel ¢ 1,000u) o) 2%
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(2) 4719 FH w2tA F4o] 2o & gt (Table 3, 4)
(3 T¢ F, ¢ 27 sidEtx A
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gk, Zhwpol ARt wleprld e vimwtel #A
2 ) g %qesﬂok . A 1A 27)
6) S0l TFR AAAHD)E FF TES 27BARN MY T8I 24T
soz 5o Fe BE, o= Ao e de % dﬂ"“ 7w "ol
9o} o]RE AER Ao} ‘%E}L}*‘Etﬂ, HE F 208FH =ox 34

AAAE vERdt

2) Boje] HHY ggols &£Ee] vHHA oy FF,
TTX AT 2% A Sx99 =4 E%E =2 & ok HiTde ofd A
& vmste] BE vlulAg HEFE] YEF freed Zdol oy ot HEATA 2
A8 saxitoxin(STX)¥ gonyautoxin-2° o e FEZ JAgEAwn 7FEZL MY
"BAstm, TTXE H5A4o] 5000~6000 € A= A
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Table 3. The toxic power of the inner parts per the kinds of Putter fish?

Lk otv3 | || B | B | ¢
L) Fugu niphobles . BEONN NECOEN NNO!
gHE  |Fugu poecilontus ® | O|@®@| OO | O
& Fugu pardalis BNONN NECHNCHNG
vj2]2  [Fugu Vermicularis bermicularis | O @00 O
Ay Fugu vermicularis porphyreus | Ol @l O0jO ]| O
L Fugu ocellatus obscurus @ OO |O]| O
87018  |Fugu chrysops CHNORNCHNCENONNONNG)
Z%%  |Fugu rubripes rubripes CHNONNECENEONNONNON NG
7}X ¥ {Fugu xanthopterus N NONNCENONEONNG
7}2 & |Fugu stictonotus N NOENCONNONNONNG)
TYE  |Lagocephalus laevigatus inermis ONNONECRNORNONNGS
HL&2 8  |Lagocephalus gloveri O NONNONNONNCH NS
&5 ONNONNCHENONNCHE NG
A= Canthigaster rivulatus O+ OO0 |00 |0
7FA1E  |Diodon holacanthus Linne O+ ] OO0 ]| O
95 |Chilomycterus affinis Gunther O+ 1 OO0 ]| 0O
AEE  |Ostracion tuberculatus Linne ONNONNONNONNONNG)
Algt}e] 8 [Lactoria diaphanus O NONNONNON NON NG
%7}%  |Kentrocapros aculeatus OlO0Oj]O|0O]0}O0

i - e (JEE) 1 10g0IStRA HIEAYO|C

OGEE) : 10g0IstRA & EIEAI0| OfL|Ct,
©(55%) :© 100g0|st2AM = HFEM0| Of|Ct,
O (##) : 100090|5t2M & EFEMO| OfL|CE,

- 10 - .
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Table 4. The Frequency of the toxic 1:>0Wer2
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A -l -1-1-{m]0]0}10]|0]0]O0]S8
21 -l -f{-1t-10fjo0tojolojo]4}o0
o) B ololojlo}-{-{-1-{-|-V-1|-

A AHE RS T o (A

1 T b e
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2& 948 ojgHo] 28 HuAR 8§ U, we F$E 1A W AFAT, 8N
I, &8 AU F7 A doh ol Fel Atgd FeE Aot
BHLe I & glou, ol HA oA 4A e A$E 1242 FEd F
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249 ¥ 2 580 A, ANY Ad2 L), ojdd SYBo| ¥
Bolo] og FEo Aze AP W= Foo BudA MoxE 2o FEe z
W AN b BEe e He 1 AAFe|g? -
AN 7B 7 A o AR S|, 2y, AT 20d S AFBEANE A
4~6A3e] 714 BT} (Table 5) gt Fritel zEBEG +qBs)

Table 5. The Symptom of fhe toxication of Puffer fish”

ALE  |9&3) 59 25, d2E FE

A2%  |AAESR AW, £A, A £Euhy]

jae [FF0 28 hwea gATe o9 Sade WAY 2e 99, A
A=

&
AT (e, EEYAEA, YL Yol AA T W F4A 90 o
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