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The bioactivity of the venom from a locally available sea anemone, Anthopleura asiatica collected from 
the Mumbai coast was studied. The crude venom from sixty sea anemones (Sixty numbers) was 
extracted in aqueous medium. The protein content of the crude venom was 4.3459±0.027 mg/ml. The 
crude venom was found to be lethal at 1ml when injected intra-peritoneal to kasuali strain male albino 
mice (20±2 g). The crude venom was partially purified by anion exchange chromatography using a step-
wise gradient of 0.1-1.0M NaCl and 10 fractions each of 15 ml, F1 – F10 were collected. Fractions F8, F9 
and F10 exhibited lethality to mice, upon envenomation. The symptoms of toxicity observed in the mice 
indicated that the venom affected the central nervous, cardiovascular and urinary systems. 
Histopathological study revealed accumulation of polymorphic nuclear cells with necrosis in brain, 
hemolysis in heart, occlusion with hemolysed blood in kidney and necrosis, vacuolation with 
pleomorphic nuclear material and hemolysis in liver.  
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INTRODUCTION 
 
The sea anemones which are exclusively marine 
anthozoan invertebrates possess specialized stinging 
cells, the nematocysts in their body surface (Alsen et al., 
1982; Bosmans and Tytgat., 2007). These cells contain 
venom which is used to paralyze the prey, to defense 
against predators and to fight territorial disputes (Lotan et 
al., 1996; Yanagihara et al., 2002). This venom contains 
variety of active compounds, including potential toxins 
affecting voltage-gated Na

+ 
and K

+ 
channels, acid-

sensing ion channels, pore-forming toxins (actinoporins) 
and protease inhibitors (Belmonte et al., 1994; Beress et 
al., 1975; Diochot et al., 2003). Of 9000 species of 
cnidarins, some 70 species have been reported to be 
toxic to man (Picken and Skaer., 1996). A few species  of 
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Abbreviations: PBS, Phosphate buffer saline; BSA, bovine 
serum albumin. 

sea anemones possess highly toxic venoms hazardous 
for humans, among which Phyllodiscus semoni venom 
caused unexplained acute renal failure in the victim 
(Mizuno et al., 2000) and in most of the cases venom 
causes local inflammations, pain and in few cases 
edema. Through ages studies have proved that sea 
anemone toxins have hemolytic activity, cardiac toxicity, 
neurotoxicity and nephrotoxicity (Bunc et al., 1999; Wang 
et al., 2004; Kawai et al., 2004; Mizuno et al., 2007).The 
sea anemone from Indian waters have been poorly 
studied especially with regard to their toxicity. The 
present study was therefore undertaken to gain a better 
understanding of the toxicity of the venom extracted from 
the intertidal sea anemone Anthopleura asiatica collected 
from the coast of Mumbai. 
 
 
MATERIALS AND METHODS 

 
Sample collection and storage 

 
The sea anemone A. asiatica (Uchida, 1958) was collected from the 
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Table 1. Protein content of crude venom and partially purified 
fractions of Anthopleura asiatica (values are mean ± SE of 
triplicate sets). 
 

S/N Sample Protein (mg/ml) 

1. Crude venom 4.3459±0.027 

2. F1 0.6106±0.004 

3. F2 0.5531±0.024 

4. F3 0.8291±0.004 

5. F4 0.6220±0.003 

6. F5 0.3222±0.005 

7. F6 0.5886±0.002 

8. F7 0.3626±0.004 

9. F8 1.2388±0.058 

10. F9 0.9303±0.036 

11. F10 0.8573±0.006 

 
 
 
Khardhanda Beach (Mumbai) during low tide (0.52 m). They were  
transported live to the laboratory and stored immediately at -20°C 
for further analysis.  

 
 
Preparation of crude venom  

 
Sixty anemones weighing 25 g each were homogenized in three 
volumes of distilled water. The homogenate was filtered and 
centrifuged at 10,000 rpm at 4°C for 15 min. The supernatant 
collected was dialyzed against D-glucose. The dialyzed solution 
was further centrifuged at 16,000 rpm for 20 min at 4°C. The 
supernatant was collected and stored at -20°C for further use. 

 
 
Partial purification of crude extract 

 
Partial purification of the crude extract was carried out using DEAE 
cellulose Anion Exchange Chromatography (Shiomi et al., 1987). 
Ten fractions were collected in a stepwise gradient with 0.1 to 1.0 M 
NaCl in phosphate buffer saline (PBS). The collected fractions were 
stored at -20°C for further use. 

 
 
Protein estimation 

 
The protein content of Crude venom extract and partially purified 
fractions were obtained by Lowery’s method (Lowery et al., 1951) 
using bovine serum albumin (BSA) as a standard. 

 
 
Mice bioassay for lethality 

 
Clinically healthy Kausauli strain male albino mice of mean weight 
20±2 g procured from M/s. Haffkine Biopharma, Mumbai, were 
maintained in healthy condition in the laboratory, following the codal 
formalities of the Institute’s Ethical Committee. Mice in triplicate sets 
were challenged intraperitoneally with 0.25, 0.50, 0.75 and 1.0 ml of 
the crude venom. In the case of partially purified fractions, 1ml of 
the each fraction was injected. A control was maintained in each 
case by injecting an equal volume of PBS (pH 7.4). The time of 
injection and lethality, and behavioral changes were also recorded. 
Autopsy of the dead mice was performed to study the anatomical 
and histopathological changes. 

 
 
 
 
Histopathology 
 

Brain, heart, liver and kidney were dissected out from the mice that 
died upon envenomation. The dissected organs were fixed in 10% 
formalin for a minimum period of 24 h and further processed 
according to Lefkowitch (1987). Prepared sections were examined 
and photographed under a microscope (LAMBOMED, CX II).  
 
 

RESULTS AND DISSCUSSION 
 

In the present study, toxic proteins have been isolated 
from the body of A. asiatica using distilled water as the 
extraction medium (Sokotun et al., 2007). The protein 
content of the crude venom of A. asiatica was found to be 
4.3459±0.027 mg/ml which is higher than the previous 
work in anemones from Indian waters (Ravindran et al., 
2010). The results are presented in the Table 1. 

Lethality was observed in mice injected 
intraperitoneally with crude venome, F8, F9 and F10, 
similar to proteins isolated from the sea anemone 
Actineria villosa (Oshiro et al., 2004). This reveals the 
instance of toxicity in sea anemone. The dose and time at 
which the crude and fractionated proteins were toxic has 
been tabulated (Table 2). The potency of the presently 
extracted toxins is comparable with other toxins extracted 
from various other tropical and temperate sea anemones 
(Bruhn et al., 2001; Honma, et al., 2003).  

Immediately upon being injected with the venom, the 
mice exhibited the following symptoms: palpitation, 
restlessness, exploring around the cage, standing on 
hind legs, flexing of the muscles, stretching of body, 
wiping the mouth with forelimbs, excess defecation and 
micturition, and hairs were found to stand nape. As time 
advanced and the degree of illness worsened, the 
symptoms observed were tonic convulsions, paralysis of 
forelimbs, opaqueness of eyes, dragging of hind limbs, 
violent jumping, lying on back, gasping for the breath and 
foaming from the mouth. Finally there was bleeding from 
the mouth, violent convulsions and then death. This may 
be due to the action of anemone toxin on the organ 
systems. Similar observations have also been reported 
by Gondran et al. (2002). However, the mice 
envenomated with other fractions did not show any of the 
above symptoms and found to be normal. 

Histopathological observations revealed that, the toxic 
extract had similar effects on the organs of mice viz, 
brain, heart, kidney and liver irrespective of the nature of 
its purity. 
 

Brain: Hemolysis in the cerebral vessels was not 
common. Accumulation of polymorphic nucleus cells with 
necrotic changes was common to observe.  Area of 
sponges was discernable at certain regions (Figure 1). 
This can be attributed to the fact that the sea anemones 
have been reported to possess neurotoxin of polypeptide 
nature (Bruhn et al., 2001; Zaharenko et al., 2008). 
 

Heart: Ventricle was totally blocked with hemolysed 
blood. Blood vessels were also enlarged with  hemolysed
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Table 2. Toxicity of crude venom and partially purified extracts of Anthopleura asiatica injected intraperitoneal 
to male albino mice of 20 ± 2 g weight (values are mean ± SE of triplicate sets). 
 

S/N Sample Dose (ml) Death time (Min) Remark 

1 Crude Venom 

0.25 - Non lethal 

0.50 - Non lethal 

0.75 - Non lethal 

1.0 645±17 Lethal 
     

2 F1 1.0 - Non lethal 

3 F2 1.0 - Non lethal 

4 F3 1.0 - Non lethal 

5 F4 1.0 - Non lethal 

6 F5 1.0 - Non lethal 

7 F6 1.0 - Non lethal 

8 F7 1.0 - Non lethal 

9 F8 1.0 725±22 Lethal 

10 F9 1.0 685±12 Lethal 

11 F10 1.0 684±19 Lethal 

12 FU 1.0 - Non lethal 

 
 
 

 

 

 

 

 

 

 

 

 

a b 

 
(a)                                                                          (b) 

 
Figure 1. Effect of toxins from Sea Anemone, A. Asiaticaon; the brain of male albino mice, arrows 

indicating a) spongiosis in brain b) necrotic cells with polymorphic nuclei (H&E, ×400). 

 
 
 
blood (Figure 2). It implies acute cardiotoxicity of the sea 
anemone toxins. Instances of the cardiotoxicity by 
anemone toxins have been reported earlier from 
Anthopleura sp (Ouyang et al., 2005) and Anthopleura 
elegantissima (Bruhn et al., 2001).  
 
Kidney: The changes observed in kidney included, 
tubules filled with homogenous mucus like substance; 
larger blood vessels showed occlusion with hemolysed 
blood; no changes were observed in glomeruli (Figure 3). 
According to the report of Luciano et al. (2004), venom 
toxins were localized in the damaged kidney tissues,  this 

might be due to glomerular filtration which leads to high 
degree of localization of the venom in the kidneys. The 
kidneys may also be a secondary site of damage due to 
hemolysis in heart. The hemoglobin thus released 
reaches the tubular filtrate of the kidney. If the amount of 
hemoglobin in blood is excess to the reabsorbing 
capacity of the proximal tubules, it would lead to 
precipitation of unabsorbed hemoglobin. This would 
further block the tubules, eventually causing renal 
damage (Ravindran et al., 2010; Chen et al., 1976). 
Recent study in P. semoni revealed that, envenomation 
caused   acute   renal   damage   in   rats   as  a  result  of
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a b 

 
(a)                                                                            (b) 

 
Figure 2. Effect of toxins from sea anemone, A. asiatica on the heart of male albino mice, arrows 
indicating a) enlarged blood vessels (H&E, X 100) b) hemolysed blood in ventricle (H&E, ×400). 

 
 
 

 

 

 

 

 

 

 

a b 

 
 
Figure 3. Effect of toxins from sea anemone, A. asiaticaon the kidney of male albino mice, arrows indicating a) 

homogenous mucus like substance (H&E, ×400) b) occlusions with hemolysed blood (H&E, ×100). 
 
 
 
induction of complement activation (Mizuno et al., 2007). 

 
Liver: In the present study distinctive changes were 
noticed in the liver. They were occlusion with hemolysed 
blood in the central vein; engorgement of blood vessels 
with hemolysed blood; necrosis with fragmented nuclei in 
the hepatocytes around the central veins; vacuolation 
with pleomorphic nuclear material in liver tissue. In few 
cases nuclear chromatin was markedly dissolved to show 
heterochromatisation (Figure 4). These changes might 
have been due to detoxification of the toxin in liver. As no 
recent studies are available in sea anemone in this 
context, some representative groups from marine 
invertebrates   are  used  to  discuss  the  findings  of  the 

present study. Plancitoxin obtained from Acanthaster 
planci (Crown-of-thorns, an echinoderm) induced 
apoptosis in hepatocytes of envenomated mice (Ota et 
al., 2006). 
 
 

Conclusion 
 

This study demonstrates that the sea anemone, A. 
asiatica produces one or more toxins that may have 
direct effects on cardiac system, nervous system, hepatic 
system and excretory system in mammalian model. 
Further studies could explore and characterize the active 
agents responsible for toxicity, in order to reveal the bio- 
pharmacological properties of the toxin. 
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Figure 4. Effect of toxins from sea anemone, A. asiatica on the liver of male albino mice, arrows 

indicating a) vacuolation with pleomorphic nuclear material in hepatocytes b) hemolysed blood in the 
central vein (H&E, ×400). 
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