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1. Introduction

It was recently found, that sulfatides are present in
relatively high concentrations in the outer part of kid-
ney medulla [1] and in the avian salt gland [2], tissues
known to have a corticosteroid dependent sodium
ion transport [3,4]. Based on these findings, it was
proposed [2] that sulfatides are involved as carriers or
receptors in this process. To evaluate this hypothesis
further, the rectal gland of spiny dogfish [5] was

analyzed for the presence of sulfatides. The only known

function of this organ, as well as of the salt gland, is
excretion of sodium chloride in a concentration higher
than that of sea water.

2. Materials and methods

Rectal glands of spiny dogfishes from the Swedish
westcoast were taken out within 8 hours after animal
capture. The tissue was cut in small pieces and lyophil-
ized. Lipids were extracted with hot chloroform—
methanol (2:1, v/v), twice with 20 ml/g dry tissue and
eight times with 10 ml/g. After mild alkaline hydro-
lysis with 0.1 M KOH in methanol—water 9: 1, v/v, at
room temperature for 10 hours, the hydrolysate was
acidified to pH 2 with hydrochloric acid. After parti-
tion (chloroform—methanol--water 8:4: 3, v/v/v), the
two phases were worked up separately. The upper
phase was dialyzed against tap water and lyophilized.
Essentially only sulfatides were eluted from silicic acid
columns (table 1). The lower phase was subjected to
repeated chromatography on silicic acid and magne-
sium silicate (Florisil) until pure fractions were ob-
tained. Fractions were examined by thin layer chroma-
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Table 1
Sphingolipid composition of the rectal gland of spiny dogfish.

Cerebrosides 0.2
Diglycosylceramides 0.2
Sphingomyelins (crude) 6.1
Sulfatides:

Upper phase 0.7

Lower phase 2.2

Figures are given as mg/g dry tissue. Sulfatides contained
galactose as the only carbohydrate, analyzed by gas chromato-
graphy [15].

tography, using the anisaldehyde reagent [6] for de-
tection of glycolipids. Sphingomyelins were finally
purified as ceramides after phospholipase hydrolysis
[7]. The figures in table 1 were gravimetrically deter-
mined, that for sphingomyelins after multiplication of
ceramide weight by 1.43. Identification was made by
comparison with human brain sphingolipids, using
thin layer chromatography and analysis of hydrolysis
products (table 1, 2, and 3). Long-chain bases were
analyzed as described elsewhere [8]. Fatty acids were
separated by gas chromatography on glass columns
packed with 3% OV 1 on 100/120 mesh Gas-Chrom Q
(Applied Science Laboratories), using a flame ioniza-
tion detector. Methyl esters were first separated into
normal and a-hydroxy esters on thin layer plates.
Isolated a-hydroxy esters were analyzed as their tri-
methylsilyl ethers [9]. For the ratio of normal to o-
hydroxy esters, an internal standard procedure was
used [10]. Fatty acids of bovine brain cerebrosides
[11] were used as reference material.
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Table 2
Relative amounts of individual a-hydroxy fatty acids to total
fatty acids of rectal gland sulfatides (lower phase).

Acid <20 20:0 21: 0 22:1 22:0 23:1
% tr 4 4 3 24 2
Acid 23:0 24:1 24:0 25:1 26:1
% 15 32 6 1 tr

The figure before the colon means carbon chain length, the
figure after the colon number of double bonds, and tr means
trace amount,

3. Results and discussion

As shown in table 1, sulfatides make up an apprecia-
ble part of the sphingolipids, and the composition is
thus similar to that of the avian sait gland (8.6 mg sulfa-
tides/g dry tissue) [2]. Other glycolipids than those
presented in table 1 were not detected. Sulfatides of
the rectal gland appear as a double spot on thin layer
chromatograms, whereas salt gland sulfatides show a
single spot. This is probably due to the presence of tri-
hydroxy bases (phytosphingosine and related bases)
in the rectal gland (table . |, bases which are absent
from the salt gland. More than 90% of rectal sulfatide
fatty acids are a-hydroxy fatty acids (table 2). These
are more unsaturated but otherwise similar to those of
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salt gland sulfatides [2]. In sphingomyelins the domi-
nating acid is nervonic acid. Very small (a few per
cent) but definite amounts of a-hydroxy acids (the
major acid is hydroxynervonic acid) are present. This
has not been reported before for sphingomyelins in
general and will be discussed in detail elsewhere [10].

The sodium-potassium ion activated adenosine tri-
phosphatase (NaATPase), thought to be an essential
component of the sodium ion transport system [12],
is present in high activities in the rectal gland [5] and
in the salt gland [13], and the enzyme-sulfatide
ratios of these tissues are approximately the same.
The possibility that sulfatides and NaATPase are
components of the same sodium ion transporting unit
[2] will be studied in different ways, mainly using
the salt gland. A subcellular fractionation may reveal
a similar distribution of enzyme and sulfatides, and
functional adaptations [14] of the salt gland may
change enzyme activity and sulfatide concentrations
in similar ways.
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Table 3
Long-chain base composition of rectal gland sphingolipids.

Relative amounts of aldehydes

Probable parent bases

Aldehyde Sulfatides Sphingomyelins Sulfatides Sphingomyelins
14:0 1 1 t17:0 d16:0
iso 15:0 1 ~ iso t18:0 —
15:0 30 1 t18:0 d17:0
14:1 - 1 - di6:1
iso0 16:0 24 ~ iso t19:0 -~
16:0 1 2 d18:0+1t19:0 di8:0
? 5 - t -
15:1 - 1 - d17:1
iso 16:1 1 4 iso d18:1 iso d18:1
16:1 33 82 di18:1 di18:1
16:2 1 1 d18:2 d18:2
iso 17:1 5 7 iso d19:1 iso d19:1

The method of analysis and identification has been described elsewhere [8]. Isolated dinitrophenyl derivatives of trihydroxy (t) and
dihydroxy (d) bases were oxidized by lead tetra-acetate and the derived aldehydes analyzed by gas chromatography. The figure be-
fore the colon means carbon chain length and the figure after the colon number of double bonds. Iso means an iso branched carbon

chain.
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