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Studies on Visceral Lipids of Starfish
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Phospholipase A activity was demonstrated in the homogenates of starfish visceral organs i.e. the pyloric

caeca (L), the cardial stomach (C) and the gonads (E).

The highest activity was observed in (L) followed by (D) and the lowest activity was seen in (E).

The main reaction products in the degradation of lecithin and phosphatidylethanolamine were monoacyl-

derivatives and free fatty acids.

observed.

The formation of glyceryl-phosphorylcholine and ethanolamine were not

The experiments with a-(4C)-palmitoyl labelled substrate showed the presence of both A; and A,

types of phospholipase.

A, activity was predominant, and its optimum pH was around 7.4. Lecithin was

hydrolyzed to a greater extent than phosphatidylethanolamine.
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Table 1 Phospholipid Composition in Visceral
Organs of Starfish
Lipid extract of starfish was chromatographed
on Kiesel gel G thin layer plate. Individual
lipids was scraped off after detection with
H,SOy spray and determined for lipid-P.

(D) (L) (E)

lipid-P mole (%)
Phosphatidylethanolamine  14.0 16.0 27.6

Lys_o—phosphatidylethanol- 248 29,0 8.8
amine

Lecithin 10.9 10.7 43.1
Lyso-lecithin 41.7 420 11.6
Others 8.5 9.3 8.8

(D) Cardial stomach (L) Pyloric caeca
(E) Gonad

2. E PFRE2(CH(FD Phospholipase A BT
(3H)-Glycerol #E3% lecithin,
amine # FEE L LTt + 7 %D phospholipase A E

phosphatidylethanol-



40 (1/2) BN - k2 RKR——vt + 7 Phospholipase A 3
Table 2 Recovery of Isotope After Incubation

The mixture contained 125 pmoles of tris (pH 7.4), 0.54 pmole of 3H)-
glycerol labelled lecithin or 0.29 pmole of (3H)-glycerol labelled phospha-

tidylethanolamine and enzyme protein ;
Incubation was carried out at 37° for 60 min.

15.7 mg of (E).

16.6 mg of (D), 15.5mg of (L) or

Substrate Lecithin Phosphatidylethanolamine
(D) L) E) (D) (L) (E)
recovery %
Water soluble fraction 43 4.8 3.7 34 33 0.4
Neutral lipids 2.3 0.6 0.4 1.7 2.3 1.7
Phospholipids 87.4 87.7 90.5 89.0 90.0 89.5
recovery % in phospholipids
Lyso-derivatives 93.1 98.3 2.9 71.7 85.8 59.3
Substrate 6.4 1.7 971 25.4 12.6 40.7
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Fig. 1 Effect of protein concentration on hydrolyses
of lecithin and phosphatidylethanolamine
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Fig. 2 Time course of hydrolysis
a. Hydrolysis of lecithin
b. Hydrolysis of phosphatidylethanolamine
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Fig. 3 Effect of pH on Hydrolysis

a. Hydrolysis of lecithin
b. Hydrolysis of phosphatidylethanolamine
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Table 3 Activity of Phospholipase A in Visceral Organs of Starfish
Incubation conditions were the same as for Table 2 except that a-MC)-
palmitoyl labelled substrate was used and enzyme protein was 0.78 mg
(D), 0.76 mg (L) or 0.71 mg (E).

The isotopic distribution in a-position of lecithin was 90% and 96.5% in
phosphatidylethanolamine checked by venom hydrolysis.

Lecithin Phosphatidylethanolamine
Substrate
(D) (L) (E) rat liver (D) (=) (E) rat liver
mypmoles/mg portein/hr
Free fatty acids formed 92.2 1774 11.2 1.70 68.8 474 13.6 4.60
Lyso-derivatives formed 271.2 4394 34.6 0.35 163.0 2364 55.4 1.47
Table 4  Distributions of Phospholipase Ay and A, Activities in
Subfractions of Pyloric Caeca
Pyloric caeca (L) of starfish was homogenized with 9 wvol. of water. Soluble
JSraction was the supernatant obtained after centrifugation of homogenate at
105,000 X g for 60 min. Incubation conditions were the same as for Table S.
Homogenate
Soluble fraction Precipitate Homogenate with EDTA
- (25x103 M)
hydrolysis mgmoles/mg protein/hr
Phospholipase A; 68.6 29.4 354 10.8
Phospholipase A, 37.0 117.2 80.8 0
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