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SYNERGISM OF PHOSPHOLIPIDS IN EXTRACTS OF 

MARINE INVERTEBRATES 

E. M. Katrich, S. V. Isai, 
and T. Ya. Zvyagintseva 

UDC 551.464.791.5 

The qualitative and quantitative compositions of the phospholipids of prosta- 
glandin extracts of 18 species of marine invertebrates have been determined. A 
correlation has been shown between the set of phospholipids in the extract and 
prostaglandin-like activity. For samples with a high prostaglandin-like activ- 
ity in the set of phospholipids the presence of either diphosphatidylglycerol, 
phosphatidyl glycerol, phosphatidylethanolamine or a combination of these lipids 
is necessary. 

We have shown previously [I] that the phospholipids (PhLs) in prostaglandin extracts 
have a pronounced effect on the activity of these extracts and have given,a quantitative 
estimate of the contribution of concrete PhLs to this activity. Investigations on the syn- 
ergism of PhLs relative to prostaglandins (PGs) have shown the existence of a correlation of 
the set of PhLs in the extract and its PG-like activity. In the present work we have con- 
tinued an investigation of this phenomenon and have expanded the range of specimens investi- 
gated and the area of their habitats. 

The multistage extraction procedure that we use [2] permits the most complete extrac- 
tion of the PGs from tissue. Eowever, together with the PGs, various substances of lipid 
nature pass into the extract including PhLs which, obviously, are present in a complex with 
the PGs [3-7]. We have shown previously for the case of the well-studied coral Plexaura 
homomalla that the PG activity of the extract from this organism depends substantially on 
the concrete PhLs present in the extract [i]. Here thegreatest synergism is shown by the PhGs. 

In the present paper we give the comparative characteristics of the PhLs present in PG 
extracts from marine invertebrates. The results are shown in Table i, where figures are 
presented for the PGs of group B, which is formed as the result of the alkaline treatment of 
the PGs of groups E and A and also as the result of the storage of the samples and their 
preparation for analysis, i.e., it is not originally present in the extract [8]. It is known 
that the PGs of group A do not cause contraction of the smooth musculature of the rat uterus 
and, accordingly, are not an active form for the biotest that we use. 

Two soft corals were distinguished by the lowest amount of PGs in the tissue: Alcyoni- 
dae sp. and Plexaura homomalla. The first was inactive, and from the amount in the form of 
PG inactive in this biotest [(PGB (~g/g of tissue)] it several times exceeded the other spec- 
imen. The second was extremely active. This showed that the PGs present in this extract 
belonged to groups E and F, which are capable of causing the contraction of the smooth mus- 
culature of the uterus. The two soft corals differed from one another also by the PhLs that 
they contained. Of the four representatives of the coelenterate type, the two inactive sam- 
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ples were inferior with respect to the quantitative composition of the PhLs to the two active 
samples, in one of which DPhG was detected, this being found only in specimens with a high 
PG-like activity, while in the other PhG was found, which is also present predominantly in 
active samples. 

For the sample of Acanthopleura gemmata (gastropod) we obtained two types of extracts - 
lipid and PG extracts. This made it possible to compare them with respect to the levels of 
PhLs and the presence of PG-like activity. The results that we obtained for the PhL compo- 
sitions of the two types of extracts confirmed literature statements that PhLs are extracted 
more completely with the use of ethanol [9]. This experiment showed that PG was present to 
practically equal degrees in the lipid and the PG extracts. But, at the same time, the PhL 
compositions of the extracts differed greatly in amount and quality. In the PG extracts we 
had a set of PhLs making a substantial contribution to the activity of the extract [i], 
while in the lipid extract these PhLs were absent. 

The investigation that we have performed shows that in nature there exists a natural 
synergism of PhLs with PGs. We have found that synergism is exerted by many PhLs in differ- 
ent degrees. Apparently the absence of one PhL is compensated by some other PhLs and possi- 
bly by a set of them. 

EXPERIMENTAL 

Eighteen species of invertebrates were collected in the period from January to March, 
1980, in a marine expedition on the Scientific Research Ship Professor Bogorov in various 
geographical zones: in the region of the Great Barrier Reef, Australia, the Singapore reefs, 
and in Western Samoa. The organisms were of three types: coelenterates, mollusks (gastro- 
pods, bivalves), and echinoderms. The preparation of the PG and lipid extracts, the deter- 
mination of their PG-like activities, and the qualitative and quantitative analysis of the 
PhLs were carried out as described in [i]. 
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