
15. 12, 1969 Specialia 1261 

Distribution and Seasonal Variation of Toxic Principles of Sea-Cucumber (Holothuria leucospilota 
Brandt) 

Natu ra l ly  occurr ing saponins had been found only in 
plants  unt i l  toxic  principles were obta ined f rom special 
Cuvier 's  glands and body  walls of some species of sea- 
cucumbers  and identif ied as saponins (holothurin A) by  
YAMANOUCHI I and lX~IGRELLI et a13. Several other 
animal saponins were isolated in crystalline form ~, 4. All 
these were found in Echinodermata and designated 
holothurin B (from sea-cucumber) and asterosaponn A 
and B (from starfish). We report in this communication 
about the remarkable seasonal variation of such toxic 
principles and their distribution in the organs and body 
of the sea-cucumbers. 

Toxic  sea-cucumbers,  Holothuria leucospilota Brand t  
(in Japanese,  nise-kuro-namako),  a species commonly  
found in Japanese  w a r m  waters,  were collected along the  
coast  of W a k a y a m a ,  and separated into several  organs 
and weighed. Each  organ was ex t rac ted  wi th  e thanol  a t  
room t empera tu re  and fil tered. The residue was ex t rac ted  

Distribution of toxin in the organs 

Organs HI/g HUg 
in July in December 

Digestive organs 65 37 

Longitudinal retractor muscies 282 262 

Epidermis 430 286 

Intestinal hemal vessels 666 430 

Cuvier's glands 1250 526 

Ovaries 1504 61 

Testes 31 15 

3 t imes  wi th  70% w a r m  ethanol,  the  combined f i l t ra te  
was concent ra ted  under  reduced pressure, defa t ted  wi th  
ether  and the  aqueous  layer  was shaken 3 t imes  wi th  n- 
butanol ,  combined butanol ic  ex t rac t  solution was con- 
cen t ra ted  under  reduced pressure and the  residue was 
used as samples. The  a m o u n t  of saponins in each organ is 
expressed by  the  hemoly t ic  index (HI) per  g ram of we t  
organ on red blood cell f rom rabbit ,  and was de termined  
according to the  me thod  of FUJITA and NISI~IMOTO 5. Stan-  
dar  d Merck saponin used in control  exper iments  showed H I  
of 33,000 on average.  As shown in the  Table,  saponin was 
found in every  par t  of the  body  oI the  sea-cucumbers,  bu t  
ovaries and Cuvier 's  glands separa ted  from, the  sea- 
cucumbers  collected in J u l y  are par t icu lar ly  r ich in 
saponin. The  r emarkab ly  high concent ra t ion  of saponin 
found in Cuvier 's  glands, the  na tu ra l  defence organ 
against  predators ,  is easily unders tood f rom its function,  
bu t  i t  is in teres t ing to know t h a t  ovaries (in July)  also 
conta in  an ex t raord inar i ly  large a m o u n t  of saponin whilst  
ovaries (in December)  and testes  (in December  and 
July) are low in content .  On the  o ther  hand,  the  saponin 
con ten t  of the  organs in the  an imal  body  collected in 
Ju ly  was always higher  than  t h a t  of the  corresponding 
organs in December.  Fur thermore ,  seasonal var ia t ions  
of the  saponins in var ious  par ts  of the  body, namely  
Cuvier 's  glands, body  walls (epidermis and longi tudinal  
re t rac tor  muscles) and gonads, were inves t iga ted  a lmos t  
m o n t h l y  th roughou t  the  year  of 1967. These da ta  are 
shown in the  Figure.  I t  reveals t ha t  the  a m o u n t  of 
saponin in the  ovaries conta in ing ma tu re  eggs (June to 
August) reaches the  highest  value, 1500 HI /g ,  and then  
decreases rapid ly  af ter  spawning (in September) .  I t  also 
indicates t h a t  saponin con ten t  in Cuvier 's  glands and 
body  walls, rises f rom spring towards  summer  season and 
reaches a peak  in June  to August ,  the  breeding season, 
and decreases dur ing winter .  Similar  seasonal var ia t ion  
of the  saponin con ten t  in starfish in t egument  has been 
recognized by  YASUMOTO et al. ~. The  physiological  role 
of these saponins in Ech in0de rma ta  is no t  known. 
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Seasonal variation of toxin in several organs. A, Cuvier's glands; 
x,  body walls; �9 ovaries; O, testes. 

Zusammen/assung. Die jahreszei t l ichen Schwankungen  
des Saponingehal tes  der Seegurke Holothuria leucospilota 
t3randt wurde  untersucht .  Hohe  Saponinkonzent ra-  
t ionen  fanden sich besonders in Cuviers-Dri isen und in 
Ovar ien  mi t  Eiern.  H6chs te  Saponingehal te  werden yon 
J u n i  bis Augus t  gemessen. 
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