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ABSTRACT The quality of seafood is a subject, which is concerned in many countries. 

Ciguatoxin is one of the most dangerous toxins accumulated in fish and the 
poisonously potential source to consumers. 
Based upon the previously studied results of accumulation of ciguatoxin in 
coral reef fishes in Nha Trang bay in 1999, 13 species of fish in the market 
in Nha Trang - Khanh Hoa were sampled for studying ciguatoxin to assess 
the quality of fish from April to August 2000. The result of bioassay on mice 
showed that the quality of almost species of fish was safe in terms of 
ciguatoxin. The extracts from viscera of species such as Tomato hind 
(Cephalopholis sonnerati), White edged lyretail (Variola albimarginata), 
Golden threadfin bream (Nemipterus virgatus), Golden rabbitfish (Siganus 
guttatus) caused death in mice within 6 – 19 h, but the accumulated level was 
low. 
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TOÙM TAÉT Chaát löôïng haûi saûn laø vaán ñeà ñöôïc quan taâm ôû nhieàu quoác gia. Ciguatoxin 

laø moät trong nhöõng loaïi ñoäc toá nguy hieåm ñöôïc tích luõy ôû caù vaø coù theå laø 
nguoàn gaây ngoä ñoäc tieàm taøng cho ngöôøi söû duïng. 
Döïa treân keát quaû ñieàu tra ciguatoxin ôû moät soá loaøi caù raïn vuøng bieån Nha 
Trang - Khaùnh Hoaø naêm 1999, 13 loaøi caù treân thò tröôøng Nha Trang – 
Khaùnh Hoøa ñaõ ñöôïc thu maãu nghieân cöùu ciguatoxin ñeå ñaùnh giaù chaát löôïng 
caù töø thaùng 4 – 8/2000. Keát quaû thöû nghieäm treân chuoät cho thaáy, haàu heát caùc 
loaøi caù laø ñaûm baûo an toaøn veà maët ciguatoxin. Chaát chieát töø noäi quan cuûa 
moät soá loaøi nhö caù Muù caø chua (Cephalopholis sonnerati), Muù ñuoâi dieàm 
traéng (Variola albimarginata), Löôïng daøi ñuoâi (Nemipterus virgatus), Dìa 
coâng (Siganus guttatus) maëc duø gaây cheát cho chuoät trong voøng 6 – 19 giôø 
nhöng bieåu hieän möùc ñoä nhieãm ciguatoxin thaáp. 
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I. INTRODUCTION 
 

Ciguatoxin is a type of toxin 
produced by some microalgae species 
and accumulated in fish via the food 
chain. It can cause poisoning to 
consumers with the high content. More 
than 300 species of marine fishes have 
been incriminated, to date (Halstead 
B.M., 1959).  

Ciguatoxin can cause symptoms: 
neurological (muscle pains, myalgia, 
headache, inability to sleep, paraes-
thesiae, blurred eyes, itching...), cardio-
vascular (cyanosis, dizziness, pallor...), 
gastrointestinal (abdominal pain, 
nausea, actual vomiting, diarrhoea...) 

For the poison of ciguatera, 
although the amount of intoxicated 
consumers has been reported not 
completely and the rate of mortality 
has been low, the affect to the sea 
economics has been remarkable. The 
poisoning of ciguatera caused by 
consuming the marine fish occurred in 
some places in the world such as the 
group of islands in Kauai (Katz A. R., 
et al., 1993), Hawaii (Abbott I. A. and 
G. P. Wilder, 1994), California 
(America) (Fish imported from Samoa 
Island; Zlotnick B. A., et al., 1995), the 
Island of Madagascar (Habermehl G. G. 
M.  et al., 1994; Boiser P., et al., 1995), 
the Island of Queensland and Tonga 
(Australia) (Lewis R. J. and Geoffrey K. 
King, 1996), Hongkong (about 76 per 
cent was the imported fish; Lusonghui 
and I. J. Hodgkiss, 1999), Romblon 
(Philippine) (Rhodora V. Azana and 
Lilibeth N., 1999). 

Controlling the numerous amount 
of fishes accumulating high content of 
ciguatoxin was carried out in some 
countries (Hokama Y. et al., 1994). The 

quality and the safety to consumers 
were controlled strictly. With the 
poisonous limit of ciguatoxin level, it 
has been difficult to give out the 
accurate data so far. However, at the 
concentration of 0.1ppb CTX (10-10 

mole/kg – 1M CTX = 1120), it can 
cause poisoning to human. In the case 
of mouse bioassay, the death time of 
mice is not less than six hours. 

In Vietnam, during the last few 
years, some studies of Institute of 
Oceanography were concerned in the 
toxins of marine organisms. The results 
showed that some harmful algae  
species existed in the coastal waters 
and some species of crabs, fishes and 
mollusks accumulated toxins from 
microalgaes. However, controlling 
toxins in the seafoods was still limited. 

 
II. MATERIALS AND METHODS 
 

- 13 species of marine fishes 
collected at the markets: Chut, Xom 
Moi, Cua Be port in Nha Trang City 
from April to August 2000 (Table 1). 

- Methods for extraction and 
bioassays:  

+ According to Lewis 1995. 
+ Using the table of levels 

described by Hokama Y. et al., 1994. 
+ Estimating the toxin level and 

content (Mouse Unit-MU): According to 
Hokama Y., 1994; Lewis, 1995 (Table 
2). 

1 MU: death within 24 hr. of 20 
gr. mouse; contain 7 – 9 ng CTXs/100 
mg of crude extract/mouse injected. If 
the death time is less than 6 hours, the 
sample is considered as the high toxic 
level.
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Table 1: The species of fish collected in Nha Trang market 
 
 

Vietnamese name English name Latin name 

Traùc maét ñoû Red bigeye Priacanthus macracanthus, Cuvier, 1829 

Chuoàn ñaát moät gai Stairy flying gurnard Dactyloptena peterseni (Nystrom, 1887) 

Haùo mình cao While-linned crevalle Kaiwarinus equula (Temmink & Schelegel,1844) 

Muù caø chua Tomato hind Cephalopholis sonnerati (Valenciennes,1828) 

Muù ñuoâi dieàm traéng White edged lyretail Variola albimarginata, Baissac, 1953 

Dìa coâng 

Traùo 

Hoàng chaám baïc 

Muù chaám ñoû 

Sôn ñaù vaûy raêng cöa 

Traùo maét to 

Löôïng ñuoâi daøi 

Hoàng buïng cong 

Golden rabbitfish 

Yellowtail scad 

Ehrenberg’s snapper 

Red- spotted grouper 

Pinecone soldierfish 

Bigeye scad 

Golden threadfin bream 

Hunched snapper 

Siganus guttatus (Bloch, 1787) 

Atule mate (Cuvier, 1833) 

Lutjanus ehrenbergi (Peters, 1869) 

Epinephelus akaara (Temmink & Schelegel, 1842) 

Myripristis murdjan (Forscal, 1775) 

Serla crumenopthalmus (Bloch, 1793) 

Nemipterus virgatus (Houttyn, 1782). 

Lutjanus gibbus (Forscal, 1775) 

 
 

Table 2: Mouse toxicity sssay scoring 
 

Level of 
toxicity 

Description of visible clinical symptoms in mouse after extract injection 

0 No ill effect 

1 15-60 min.: muscle contraction in lower back area (flexion), increased respiration, 
immobile (inactive), recovery. 

2 Similar to 1, but recover in 2 – 3 h, pilo-erection.  

3 Recover in 12 –24h: similar to 2, muscle contraction, paralysis in the extremities 
(usually hind legs), rapid and irregular breathing, immobile, closed eyes, pilo-erection, 
light cyanosis (tail). 

4 Symptoms as in 3, but death within 24 –48h. 

5 Symptoms as in 3 and 4, death in less than 6 h. 

 

III.  RESULTS AND DISCUSSION 

1.   The crude ciguatoxin content 

According to the above result, the 
ciguatoxin   content   of   viscera   was  

almost higher than that of muscle. 
That means, in term of amount, as a  
whole the ability of accumulation of 
some compounds, in particular cigua-
toxin was high in viscera (Table 3).
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Table 3: The crude ciguatoxin content of fish species in Nha Trang markets  

from April to August 2000 (% wet weight) 
 

Species April - May June - July August 
 Muscle Viscera Muscle Viscea Muscle Viscera 
Red bigeye 
(Priacanthus macracanthus) 

1.63 0.94 0.41 0.53   

Stairy flying gurnard 
(Dactyloptena peterseni) 

2.1 0.5     

White-linned crevalle 
(Kaiwarinus equula) 

1.18 0.65 0.74 0.75 0.61 1.53 

Golden threadfin bream 
(Nemipterus virgatus) 

0.53 0.69   0.75 0.58 

Hunched snapper 
(Lutjanus gibbus) 

0.52 1.1   0.5 0.76 

Tomato hind 
(Cephalopholis sonnerati) 

0.58 1.93   0.5 2.1 

White edged lyretail 
(Variola albimarginata) 

0.65 0.84 0.66 0.92 0.88 0.73 

Golden rabbitfish 
(Siganus guttatus) 

0.62 1.14 0.70 1.20 0.60 1.15 

Yellowtail scad 
(Atule mate) 

0.51 0.65 0.48 2.67   

Ehrenberg’s snapper 
(Lutjanus ehrenbergi) 

  0.52 1.10 0.58 1.65 

Red-spotted grouper 
(Epinephelus akaara) 

  0.69 1.28   

Pinecone soldier fish 
(Myripristis murdjan) 

    1.29 1.33 

Bigeye scad 
(Serla crumenopthalmus) 

  0.69 0.8   

 
 

2.   The result of mouse bioassay 
and quality of fish. 

All the results of bioassay are 
presented from tables: 4 – 6. 

According to the presented 
results in tables: 4 – 6, the extract of 
almost muscles caused the light 
symptoms of intoxication on mice such 
as pilo-erection, irregular breathing, 
immobile... The mice recovered 
gradually after injection 2-3 h and the 
weight decreased tendentiously after 3 

–4 days. The range of toxic levels was 
from 0 – 3 and the toxin content was 
approximate to 0.5 MU or 17.5 – 22.5 
ng ciguatoxin/100mg crude extract. 
The extracts of the muscle of Yellowtail 
scad (Atule mate), White-linned 
crevalle (Kaiwarinus equula), Red 
bigeye (Priacanthus macracanthus), 
Golden threadfin bream (Nemipterus 
virgatus) were negative in terms of 
ciguatoxin.
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Table 4: The result of bioassay on mice of samples collected  
in April and May 2000 

             
Species Times Symptoms Level of toxicity 
  Muscle Viscera Muscle Viscera 
Red bigeye April 20th 

2000 
Normal Normal 0 1 

Stairy flying gurnard April 20th 
2000 

Light Light 2 2 

White-linned 
crevalle 

April 20th 
2000 

Normal Normal 0 0 

Golden threadfin 
bream 

April 21st 
2000 

Normal Light. 1 2 
0.5 MU 

Hunched snapper April 21st 
2000 

Light Light 2 
0.5 MU 

3 
0.5 MU 

Tomato hind May 22nd 

2000 
Light Pilo-erection, mild to 

rapid breathing, 
wobbly, paralysis in 
hind legs, diarrhoea. 
Death < 8 h. 

2 
0.5 MU 

4 

While edged lyretail May 22nd 

2000 
Light Light 2 2 

0.5 MU 
Golden rabbitfish May 22nd 

2000 
Light Inactive, pilo-erection, 

rapid breathing. Death 
within 6h. 

2 
0.5 MU 

5 

Yellowtail scad May 22nd 

2000 
Normal 
 

Normal 0 0 

 

Table 5: The result of bioassay on mice of samples collected  
in June and July 2000 

       
Species Times Symptoms Level of toxicity 

  Muscle Viscera Muscle Viscera 
White-linned 
crevalle 

June 20th 
2000 

Normal  Normal 1 2 

Golden rabbitfish June 20th 
2000 

Normal Normal 1 2 

Golden threadfin 
bream 

June 21st 
2000 

Normal.  
 

Immobile, pilo-erection, 
abnormal cramps. 
Death within 13 h45. 

0 4 

Ehrenberg’s snapper June 21st 
2000 

Light Light 2 2 

Red-spotted grouper July 16th 

2000 
Light Light 2 2 

Yellowtail scad July 16th 

2000 
Normal Light 0 1 

While edged lyretail July 16th 

2000 
Light Pilo-erection, diarrhoea. 

Death within 14 h. 
2 

0.5 MU 
4 

Red bigeye  July 16th 

2000 
Light Light  1 2 
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Table 6: The result of bioassay on mice of samples collected in August 2000 
 

Species Times Symptoms Level of toxicity 
  Muscle Viscera Muscle Viscera 

While-linned crevalle Aug. 18th 
2000 

Light  Light 2 3 
0.5 MU 

Golden threadfin 
bream 

Aug. 18th 
2000 

Light Light 2 3 
0.5 MU 

Hunched snapper Aug. 18th 
2000 

Light Light 2 
0.5 MU 

3 
0.5 MU 

Golden rabbitfish Aug. 20th 
2000 

Light Light 2 3 
0.5MU 

While edged lyretail Aug. 20th 
2000 

Light Pilo-erection, closed 
eyes, erected tail. 
Death within 14 h. 

2 
0.5MU 

4 

Ehrenberg’s snapper Aug. 20th 
2000 

Light Light 2 2 

Tomato hind Aug. 20th 
2000 

Light Light 3 
0.5 MU 

3 
0.5 MU 

Pinecone soldierfish Aug. 20th 
2000 

Light Light 3 
0.5 MU 

3 
0.5 MU 

 

 
The extract of Hunched snapper 

(Lutjanus gibbus) caused the further 
diarrhoea (0.5 MU) (May) and for the 
extracts of White edged lyretail 
(Variola albimarginata) (June - July 
and August), Pinecone soldierfish 
(Myripristis murdjan), the effect was 
relatively strong, including the 
abnormal cramps, convulsions, but the 
mice recovered after 24 h. For Hunched 
snapper (Lutjanus gibbus), Pinecone 
soldierfish (Myripristis murdjan) 
Tomato hind  (Cephalopholis sonnerati) 
(August), the extract made the mean 
weight of mice decreased. The content 
of CTXs was about 0.5 MU. 

Although the extracts from the 
muscles of some species caused the 
limited effect on the mice, the content 
of ciguatoxin was low and didn’t 
affect to the quality of fish for 
consumption. 

For the extracts of viscera, toxic 
level and effect to the mice was 

commonly higher and stronger than 
that of muscle. However, the toxin 
content was also low, the range of toxic 
levels was from 1-5, and the content 
was approximate to 0 - 5 MU. 

The extract of viscera of Tomato 
hind (Cephalopholis sonnerati), Golden 
rabbitfish (Siganus guttatus) (April - 
May) caused the almost symptoms of 
ciguatoxin on mice and made mice die 
less than 8 h. With the clear, enough 
strong symptoms and the ability of 
making mice die, this confirmed that 
the ciguatoxin content of viscera of 
some species may be high. 

From the viscera of Golden 
threadfin bream (Nemipterus virgatus) 
(June - July), the extract caused death 
in mice within 13h. The extract from 
viscera of White edged lyretail (Variola 
albimarginata) caused the strong and 
longer symptoms on mice, including the 
diarrhoea, mice died within 14 h (June 
- July) and 19 h (August). 
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Although the effect to mice was at 
the different levels, generally the 
quality of fish is good for consumption. 
However, the viscera of some species 
should be discarded. 

Thus, for 13 species of fish 
collected to assess the quality in terms 
of ciguatoxin during April to August 
2000, almost extracts of muscle caused 
the mild symptoms on mice. The 
results showed that the quality of 
muscle was good. The extract of viscera 
of some species was more toxic than 
that of muscle. This was confirmed by 
the studied results  (Hokama Y. et al., 
1994). Among the extracts from 
viscera, Siganus guttatus should 
particularly be paid attention to 
because the death time of mice was 
short. This species has the large food 
chain, ciguatoxin from viscera may be 
extracted from the foods in stomach 
partly. 

With two species of Tomato hind 
(C. sonnerati) and White edged lyretail 
(V. albimarginata) belonging to 
carnivorous group, the viscera should 
be carefully used because of their high 
ability of accumulating ciguatoxin via 
food chain. Particularly, only the 
viscera of Golden threadfin bream (N. 
virgatus) (the herbivorous fish) was 

determined to have ciguatoxin in this 
study (caused death in mice). Although 
the viscera are not greatly valid in use, 
this reflected the trend of accumulation 
of ciguatoxin in some fish species in 
Nha Trang markets during the 
collecting time. 

3. The rate of the contaminated 
samples and died mice  

Assessing the toxic level, the 
symptoms on the mice of the samples 
which had the most toxic level (caused 
death in mice) did not still include all 
the specific types of ciguatoxin. 
Among 20.51% died mice caused by 
extracts from viscera (16/78 mice), only 
3/16 (18.75%) had the hind limb 
paralysis, the rest 13/16 (81.25%) did 
not have this symptom. According to 
Hokama Y. et al., 1994, among the 
mice had the hind limb paralysis, the 
rate of mortality was up to 93%, the 
death time was within 6 h. While only 
51% ciguatoxin intoxicated mice 
which did not include the hind limb 
paralysis died, the death time was 
within 24 h. In this study, the extract 
from viscera of Tomato hind 
(Cephalopholis sonnerati) should be 
studied further. 

 
 

Table 7: The rate of died mice by bioassay of samples 
            

Amount of 
bioassays 

Total mice for 
bioassay 

Total died mice  

(%) 

Total survival mice 
(%) 

Muscle Viscera Muscle Viscera Muscle Viscera Muscle Viscera 

26 26 71 78 0 

(0%) 

16 (3*) 

(20.51%) 

71 

(100%) 

62 

(79.49%) 

 

287 



 
 
 

Among 52 studied samples (26 
muscles, 26 visceras), only 5/16 of 
viscera (19.23%) caused death in mice 
less than 24 h (1-5 MU), 21/26 of the 
rest (80.77%) had not ciguatoxin. All 
muscles (26/26 = 100%) were negative 
and safe to consume.  

Comparing to the studies of 
ciguatoxin of some different fish species 
in other areas such as Hawaii Islands 
for Caranx sp. and Seriola dumeriili (in 
the total of 292 examined fishes, 86 
(29%) were negative while 206 (71%) 
were considered non-edible or rejected. 
Caranx sp. alone (146 specimens) 
showed 72% in the high level of 
ciguatoxin while 28% were in the 
edible group (Hokama et al., 1990)); 
and in the result of Hong T. W. P. et 
al., 1994 (from 1991 –1994, 107 (13.8%) 
of total 777 Caranx sp. were found to 
be edible while 86.2% (670) were 
considered to be non-edible), the rate of 
non-edible fish in Nha Trang was low.  
 
IV.   CONCLUSION  
 

During the time (from April to 
August 2000) for collecting the samples 
of fish to control the quality in terms of 
ciguatoxin at the Nha Trang markets 
by using the mouse bioassay, the 
results showed that: 

- All muscles of fish were not 
poisonous in terms of ciguatoxin, 
manifested by the light intoxication or 
no effect to mice. Some samples such as 
Tomato hind (Cephalopholis sonnerati), 
Pinecone soldier fish (Myripristis 
murdjan), the toxin concentration was 
at the 3rd level (0.5 MU) but it didn’t 
affect to the quality of fish. 

- The extracts of viscera of almost 
species had the effect stronger than 

that of muscle, manifested by the clear 
and longer symptoms. Particularly, the 
extract of Tomato hind (Cephalopholis 
sonnerati), White edged lyretail 
(Variola albimarginata), Golden 
threadfin bream (Nemipterus virgatus), 
Golden rabbitfish (Siganus guttatus) 
caused death in mice with the short 
time (within 6 – 19 h) should be paid 
attention to. 
 
ACKNOWLEDGMENTS 
 

Special thanks to Mr. Vo Van 
Quang, Ms. Tran Thi Hong Hoa, Prof. 
Nguyen Huu Phung - the Department of 
Marine Vertebrate, Institute of 
Oceanography for identifying the fish 
species in this paper. 
 
REFERENCES 
 
1. Abbott IsabelLA A. and G.P. Wilder, 

1994. Hawaiian Herbivorous Fish, 
What‘s algae are they eating, or what‘s 
left?. “Proceedings of the International 
Symposium on Ciguatera and Marine 
Natural Products” edited by Yoshitsugi 
Hokama, Paul J. Scheuer, Takeshi 
Yasumoto, 1994. South Kohala, Hawaii: 
11-18. 

2. BoiseR P., G. Ranavoson, N. 
Rasolofonirina, B. Andriama-hefazafy, 
J. Roux, S. Chanteau, M. Satake, 
T.Yasumoto, 1995. Fatal Mass 
Poisoning in Madagascar following 
ingestion of Shark (Carcharhinus 
leucas): Clinical and Epidemiology 
Aspects and Isolation of Toxins. 
Toxicon 33 (10): 1359 –1364.  

3. Habermehl G.G.M., H.C. Krebs, 
P.Rasoanaivo, A.Ramialharisoa, 1994. 
Severe Ciguatera Poisoning in 
Madagascar: a case report. toxicon 32: 
1539 – 1542.  

288 



 
 
 

4. Halstead B.M., 1959. Marine 
Dangerous Animal. Cambride Cornel 
Marinetime. Press, 1959: 117 - 132. 

5. Hokama Y., A.I. Asahina, T.W.P. Hong, 
E.S.C. Sang and J.T. Miyahara, 1990. 
Evaluation of the stick enzyme 
immunoassay in Caranx sp. and Seriola 
dumerili associated with ciguatera. J. 
Clin. Lab. Analy., 4: 363 – 366. 

6. Hokama Y., J.S.M. Ebesu, J. L.R.Y. 
Shirai, H. Nagai and J.T. Miyahara, 
1994. Sodium Channel Inhibitor (SCI) 
Toxin (s) and Maitotoxin or Palytoxin – 
like Compounds in extracts of 
Herbivores gut and algaes assessed by 
Mouse and Guinea Atrial Assays. In  
“Proceedings of the International 
Symposium on Ciguatera and Marine 
Natural Products” edited by Yoshitsugi 
Hokama, Paul J. Scheuer, Takeshi 
Yasumoto, 1994. South Kohala, Hawaii: 
63 -72. 

7. Hong T.W.P., R.C. Salter, J.S.M. Ebesu 
and Y. Hokama, 1994. Evaluation of 
Caranx sp. (Jack family) by the stick 
enzyme immunoassay (S-EIA) for 
ciguatera. In “Proceedings of the 
International Symposium on Ciguatera 
and Marine Natural Products” edited by 
Yoshitsugi Hokama, Paul J. Scheuer, 
Takeshi Yasumoto, 1994. South Kohala, 
Hawaii: 137 – 143. 

8. Katz A.R., S. Terrell – Perica, D.M. 
Sasaki, 1993. Ciguatera on Kauai: 
Investigation of factor associated with 

severity of illness. Amer J. Tro Med & 
Hyg 49 (4): 448 –454.  

9. Lewis R.J., 1995. Detection of 
Ciguatoxin and Related Benthic 
Dinoflagellate Toxins: in vivo and in 
vitro method. In “Manual on Harmful 
Marine Microalgae”, (UNESCO), 1995: 
135-161. 

10. Lewis R.J. and K. King Geoffrey, 1996. 
Chapter 15: Ciguatera (Fish Poisoning). 
In Session 4: “Toxic (Poisoning and 
Venomous) Marine Vertebrate”- in 
“Venomous and Poisonous Marine 
Animals” edited by John A. William 
Son, Peter J. Fenner, Joseph W. 
Burnett, Jacquie F. Rifkin - Sur Life 
Sasing, Queensland Inc., 1996: 347-353. 

11. Lusonghui and I.J. Hodgkiss, 1999. 
“Toxin Algae New to Hongkong” in 
“Harmful Algae New” N0 18 (1999). 
IOC: p. 3. 

12. Rhodora V. Azana & N. Miranda 
Lilibeth, 1999. Ciguatera Fish 
Poisoning: Occurrence and Research in 
the Philippines. In “Harmful Algae 
New” No. 18 (1999). IOC: p.11. 

13. Zlotnick B.A., S. Hintz, D.L.Park, P.S. 
Auerbach, 1995. Ciguatera poisoning 
after ingestion of imported Jellyfish: 
Diagnostic application of serum 
immunoassay. Wilderness and 
Environmental Med 6: 288-294. 

  
 
 

289 


