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Abstract: In order to study the transfer and distribution of tetrodotoxin (TTX) in Takifugu obscurus and its activity on liver metabolizing
enzymes, the oral gavage administration method was used in the experiment. The concentration changes of TTX in different tissue were
measured by ultra performance liquid chromatography tandem mass spectrometry, and the activity of metabolic enzymes in the liver was also
measured. The results were as follows, during the short-term metastasis distribution period after TTX instillation, the concentration of TTX in
the gonads increased from 19.00 ng/g to 42.02 ng/g, and the accumulation rate was 121%. The TTX concentration was fluctuated in the liver. At
4 h, the highest TTX concentration was 11.43 ng/g, at 48 h, the lowest TTX concentration was 1.27 ng/mL. The TTX contents in the tissues of
skin, muscle, blood, intestine, and gills were highest at 2 h, which were 7.43 ng/g, 1.15 ng/g, 11.44 ng/g, 9.77 ng/g, and 31.75 ng/g, respectively.
The highest TTX concentrations in the spleen, kidney and gallbladder tissues were 5.05 ng/g, 6.54 ng/g, and 9.06 ng/g at 2 h, 4 h, and 6 h,
respectively. In addition, the test results of liver metabolic enzyme activity showed that TTX significantly increased the activities of lactate

G0k

7o S, 2 R D A AR R ARG SUR T TS N RS AT AR S A A AR R 0T 0] AR it BHEL,2021,37(6):129-135,+265

LU Yi-bo, ZENG Jun-jie, CHEN Si, et al. The transfer and distribution of tetrodotoxin in Takifigu obscurus and the activity analysis of
related metabolic enzymes [J]. Modern Food Science and Technology, 2021, 37(6): 129-135, +265

ks BHA: 2020-11-16

E&WH: ERESHLIRITE (2017YFC1600701)

&N AN (1994, B, L, #5TAmE: KERRERE

BIAMEE: KNE (1982-), B, BL, SRITRE, HxsE: K=RRERE

129



MR BRI

dehydrogenase, aspartate aminotransferase and alanine aminotransferase (»p<0.05). And it had a significant inhibitory effect on two phosphatase
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activities in the early stage (»<0.05), and then returned to normal levels. Theresults indicate thatthe transfer and distribution of TTX in Takifugu
obscurus has tissue specificity, and can promote and inhibit the activities of different metabolic enzymes in the liver.
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Table 1 Detection parameters of tetrodotoxin mass spectrometry
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Fig.1 Changes of TTX concentration in various tissues of

Takifugu obscurus under short-term irrigation
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Fig.2 The relative amount of TTX toxin in each tissue of
Takifugu obscurus at 2 h, 48 h and 336 h

Takuya Matsumoto 5 WA JAyia i fa ml @it 545
fIEEE (PSTBP) AHZG, AT FFR S8R T liE )
SEE P RIIPHETENE, DU SRR s TTX 1Y)
My %4, #tAh, Mari Yotsu-Yamashita 25275 2001 45
HIRMEURTT SRR 7y B e e, I H Mard
Yotsu-Yamashita 25%E 2003 4381 S 2HL b 2
CIERIBNSORTT I . Wi R RN G S &
4 PSTBP. ZARSZEG A IR LA TTX &
BRI =, 70 743 ng/g 1 11.44 ng/g,
LSS A I 1) B SN T BT FRARR, PRI g SR o
TRTREIELE PSTBP 25 TTX HIH:izid 2.

24 HAPATRER AR E R A

24.1 TFE)BFIE) T RS AR o il R P FLBRBL A
B (LDH) & h %4k

60r ®LDHAE S |13
~~ A EL
2 sof & JFFERTTX 5 & I
e o0
L0 &
S5 40 £
: '9 L
R 30 it
o ls ﬁfg
% 20 B

=

= 13
= 10}

0 0

2 4 6 12 24 48 72 468 336
AL IE) / h
3 R TTX [EAN[EIRE) WA LOH JE1F0 TTX 2 EMEEH
Fig.3 Changes of LDH activity and TTX content in the liver at
different times after feeding TTX
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Fig.4 Changes of ALT (a) and AST (b) activity and TTX content
in the liver at different times after feeding TTX
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Fig.5 Changes of AKP (a) and ACP (b) activity and TTX
content in the liver at different times after feeding TTX
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