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ABSTRJU:T 

Several species of microalgae are potential suppliers of food and various chemicals. 
Among the about 30,000 species which exist on the Earth, only a limited number was 
studied. At present, the most promising are Botryococcus (hydrocarbons), Dunaliella 
(bet~-carotene and glycerolL Porphyridium (polysaccharides) and Spirulina (food and 
chem1cals). However, screen1ng of the numerous other microalgae might reveal new 
~aluable_ spec1es. In addition, modern biotechnological techniques may be applied for 
1mproving the quality of the microalgal species having a commercial interest. 

1. INTRODUCTION 

Many species of m~croalgae and blue-green bacteria (known as blue-green algae), 
under su1 tab 1 e growth conditions, produce large biomass quantities, which may be 
used as a source of food and chemicals (Shelef and Soeder, 1980). Research is being 
dev:lope~ on a number of microalgae for the detection of active compounds such as 
ant1b10t1cs, ant1fungal agents and various other pharmaceuticals (Metting and Pyne, 
1983 _; Baker, 1984 ; _Lustigman, 1988). It is thus probable that new valuable algal 
spec1es shall be d1scovered and exploited for the production of food and 
commercially interesting products. 

2. CULTURE AND UTILIZATION OF MICROALGAE 

Although the culture and utilization of microalgae has a long story, the development 
of open and closed systems (photobioreactors) for algal biomass production is rather 
recent (Shelef and Soeder, 1980 ; Gudin, 1981 ; Materassi, 1981). The various 
culture systems were reviewed by Gudin et al. (1981) and by Terry and Raymond 
(1985). At present, the microalgae most investigated are Botryococcus, Dunaliella, 
Porphiridium, Spirulina (fig.1) and few others (Bonotto et al., 1988). The spec1es 
Bot~yococcus brauni i is of particular interest for its capability of producing 
v~nous hydrocarbons, which by the "hydrocracking" process may be transformed into 
?11 (~a~adevall et ~l., 1984 ; Weetall, 1985). The halotolerant microalga Dunaliella 
1s ut1llzed for vanous purposes. The species Dunaliella lardawil grown outdoors in 
3M NaCl contains about 30% glycerol, 29% proteins, 18% ~11% carbohydrates, 
8% beta-caroten~ and 1% c_hlorophyll (Ben-Amotz et al., 1982). Similarly, the species 
Dunal1ella sal1na conta1ns beta-carotene and other products, including a broad 
spectrum antibiotic (Lustigman, 1988). 
In addition, Dunaliella ~produces large amounts (up to 50% of the dry weight) 
of glycerol (Ben-Amotz, 1976), which may be used as raw material in the 
petroc~emical industry. Another species, Dunaliella tertiolecta, included in 
Ca-alg1nate beads under hypersaline conditions, was found to release glycerol into 
the ex~ernal medium. Th_e red I[Jicroalga Porphyridium seems promising for the 
product1on of polysac~handes, wh1ch form thermally reversible gels similar to agar 
and ca;r~geenan. W1th respect to macroalgae producing agar (agarophytes), 
PorphyndJUm has the advantage of growing faster. 
The importance of Spirulina as a source of food was underlined by various authors 
(flur~nd-Chastel, 1980 ; C~ferri, ~981 ; Materassi, 1981). Its protein content may 
atta1n 50-70% on a dry we1ght bas1s. For this reason, Spirulina is marketed in the 
form o_f dry powder or of tablets, as a nutritional supplement. 
In sp1t: of recent efforts, the mass culture of mfcroalgae is economically less 
attract:ve than tha~ of traditional agricultural crops, mainly because the 
p~oduct1on costs rema1n rather high. However, the introduction of new technologies 
m1g~t reduce _the t~t~l costs. The perspectives for the culture of microalgae and 
the1r commerc1al ut111Zation seem thus encouraging. 

Fig.l. . 
Spirulina platensis from an outdoor culture. Scale = 50 llm. (Picture done by the 
~~;~~: i~~~~~) ~o the courtesy of Dr Enrico Sandbank, Israel Institute of Technology, 
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RESUME 

L 'algue unicellulaire geante Acetabularia est un materiel de choix pour des 
recherches toxicologiques. On a etudie les effets de trois produits, ayant un 
inter!!t pharmacologique (meclofenox.ate et les deux analogues PM 170 et PM 198), sur 
la morphogenese de 1 'algue et sur certaines activites cellulaires (activite 
electrique et mouvements cytoplasmiques). 

1. INTRODUCTION 

L 'Acetabularia acetabulum (= A. mediterranea) est une algue unicellulaire geante 
pouvant atteinareunelongueur de plusieurs centimetres. Decouverte dans la 

~~~~~:~~a~~e~n~;~~n f~~o dj~~~;i(~~~s:~x2~:~~a;~m: ~~ ~~~ndc:ci:nbli:l~~ii~e c~~T~i:: 
sa capacite de croissance et de regeneration, sa polarite morphologique tres 
accentuee et sa morphogenese particuliere en font un materiel de choix pour des 
etudes dans le domaine de la toxicologie fondamentale et appliquee. Le fait que 
1 'algue montre des courants cytoplasmiques et possede une activite electrique 
facilement mesurable augmente davantage son interet, en permettant de tester 
l'action de certaines substances chimiques sur ces fonctions cellulaires. On peut 
ainsi obtenir une reponse dans un delai relativement bref (quelques heures ou meme 
quelques minutes). L 'effet de nombreux composes chimiques sur la morphogenese 
(formation du chapeau) d'Acetabularia a ete etudie par plusieurs auteurs (Borghi et 
cell., 1972 ; Bonotto et coli., 1976). Ce travail reporte les effets de trois 
produits ayant un interet pharmacologique, a ·savoir le meclofenoxate (dit aussi 
"Lucidril") et deux analogues structuraux, representes respectivement sous les 
sigles PM 170 et PM 198 (Arapis, 1982). 

2. RESULTATS ET DISCUSSION 

Des algues vegetatives, traitees par des concentrations el evees de meclofenoxate 
(140-200 mg/1), PM 170 (10-60 mg/1) et PM 198 (130-220 mg/1) subissent une cytolyse, 
qui peut i!tre evaluee en determinant les valeurs de la dose lethale 50 (DLyse50). 
Apres 48 heures de ·traitement les valeurs de la DLyse50 pour les trois produits 
mentiannes ci-dessus etaient respectivement 167, 31 et 171 mg/kg. 
Cejlendant, a des concentrations plus faibles, ces trois produits peuvent favoriser 
la formation des chapeaux chez des algues maintenues dans du milieu synthetique 
ayant une concentration 6,8 mM en Ca2+ (fig.1). L'effet favorable se manifeste de 
maniere encore plus nette pour des teneurs en Ca2+ inferieures, qui provoquent un 
ralentissement de la formation des chapeaux (3,4 mM) ou une inhibition forte (2,7 
mM). 
Il a ete, en outre, observe que la polarite electrique cellulaire s' inverse lorsque 
la teneur en KCl du milieu est augmentee ainsi que lorsque le milieu est additionne 
des produits etudies. La frequence des potentiels d'action est fortement accrue 
lorsque les molecules experimentees sont ajoutees. Pour le meclofenoxate (100 mg/1) 
et le PM 170 (15 mg/1) cette frequence elevee se maintient pendant trois heures 
environ. Avec le PM 198 (50 mg/1), la frequence se situe beaucoup plus longtemps au 
dessus des frequences temoins. I-1 convient de signaler, aussi, que le meclofenoxate 
(5 mg/1) et le PM 170 (3 mg/1) favorisent la reprise des mouvements cytoplasmiques 
en influencant la structure dynamique du cytoplasme. De plus, il parviennent a 
provoquer des mouvements meme dans des cellules a la limite entre dormance faible et 
hybernation (Arapis, 1982). L 'action des produits etudies sur Acetabularia suggere 
un effet auxinique couple vraisemblablement avec des echanges ion1ques. 

Fig.l. 
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Pourcentage de chapeaux formes chez 1 'Acetabularia acetabulum en fonction de la dose 
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