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ABSTRACT The objective of this study is to search the possibility of using the liver of pufferfish, a
marine creature as natural antimicrobial by experimenting flesh sensitivity of tetrodotoxin extracted from
the liver of pufferfish, a marine creature to Sireplococcus muians and Slaphylococcus aureus. The
tetrodonic acid (TDA), namely, inducer of tetrodotoxin was confirmed with High Performance Liquid
Chromatography (HPLC) to detect and extract “tetrodotoxins fraction” of pufferfish. In order to
measure the effect of tetrodotoxin on the growth of Streplococcus mutans and Staphylococcus aureus,
it is added to each culture at each concentration of 0-10 nM. After they are measured with
spectrophotometer, it is found that experimental group shows the power to inhibit the growth of
Streplococcus mutans in 30 hours after cultivation in comparison with control group. Then, the growth
curve of Staphylococcus aureus is in the similar type to that of S, mutans, It is found that the growth
of S aureus is inhibited in 24 hours after cultivation in the experimental group where 0.01-0.07 nM
tetrodotoxin is contained. Further, the experimental group where 0.15-10 nM tetrodotoxin is contained
mostly shows the power to inhibit strain in 4 hours after cultivation, more apparent than the growth
inhibiting power of S mutans.  When measuring pH after cultivating experimental group in
Streplococcus mutans culture for 24 hours by adding tetrodotoxin of each concentration, we found
pH 7.4—7.7 by 4 hours before cultivation, The pH did not vary apparently in comparison to control
group. When the contents of tetrodotoxin in each concentration increase in the S. aureus culture, the
change in pH is not large in comparison to cultivation time., However, it rapidly decreased in
experimental group in just 6 hours after cultivation, Thus, it is judged that it works to hinder the strain
growth, As a result, tetrodotoxin is judged to inhibit the growth of Sireplococcus mutans and
Staphylococcus aureus,
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1. Tetrodotoxin®] High Performance Liquid Chromato-
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(Fig. 1) High Performance Liquid Chromatography of the toxin the
pufferthish (top), along with that of authentic tetrodotoxin (bottom).
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(Fig 2) Growth curve of Streptococcus mutans by addition of tetrodotoxin,
*:10 nM TTX

H: Control group A: 0.156 nM TTX

(Table 1) Absorbance value for Streptococcus mutans growth by tetrodotoxin’ s concentration (range 0-10 nM)

L
L
Al&] EO
E'_ EI_.

—a—0

0.156nM
10nM

Z A UrEP”E}. E3k 0.15-10 nM tetrodotoxin
B owloF 4AZF R 230 A%
=4, o]l= Sreptococcus mutans®] A7 AR Hch
2 ot t<Table 2>,

Con(nM) 0 0.01 0.07 0.15 1.25 2.50 5 10
Ohr 0.044 0.047 0.056 0.050 0.059 0.079 0.107 0.0094
2hr 0.044 0.047 0.056 0.050 0.057 0.078 0.133 0.106
4hr 0.052 0.056 0.07 0.062 0.070 0.094 0.143 0.115
6hr 0.121 0.135 0.175 0.170 0.194 0.215 0.217 0.141
10hr 0.548 0.582 0.637 0.666 0.676 0.605 0.550 0.285
24hr 0.592 0.605 0.610 0.625 0.624 0.582 0.587 0.429
30hr 0.626 0.625 0.607 0.617 0.608 0.571 0.594 0.423
48hr 0.737 0.635 0.595 0.579 0.611 0.600 0.617 0.428

The resulting culture broth was recorded the absorbance at 650nm,
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(Fig 3) Growth curve of Staphylococcus aureus by addition of tetrodotoxin,

H: Control group A: 0.156 nM TTX

*:110 nM TTX

(Table 2) Absorbance value for Staphylococcus aureus growth by tetrodotoxin’ s concentration (range 0-10 nM)

Con(nM) 0 0.01 0.07 0.15 1.25 2.50 5 10
Ohr 0.045 0.046 0.050 0.050 0.062 0.083 0.097 0.092
2hr 0.050 0.053 0.061 0.053 0.061 0.090 0.116 0.111
4hr 0.143 0.164 0.154 0.128 0.135 0.114 0.147 0.122
6hr 0.404 0.436 0.424 0.391 0.400 0.286 0.261 0.169
10hr 0.660 0.703 0.687 0.693 0.639 0.591 0.523 0.348
24hr 0.720 0.651 0.620 0.614 0.555 0.553 0.532 0.433
30hr 0.693 0.648 0.608 0.603 0.554 0.553 0.525 0.445
48hr 0.694 0.534 0.459 0.456 0.489 0.531 0.514 0.442
The resulting culture broth was recorded the absorbance at 650nm,
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LA oF A T<Fig 4>.
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(Fig 4) pH changes in Streptococcus mutans culture medium by addition of tetrodotoxin,
#: Control group M: 10u0 TTX A 15u0 TTX *: 20u0 TTX
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(Fig. 5) pH changes in Staphylococcus aureus culture medium by addition of tetrodotoxin.
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