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Long chain polyunsaturated fatty acids in
endogenous depression
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SUMMARY The fatty acid composition ofthe plasma choline phosphoglycerides (CPG) and erythro-
cyte ethanolamine phosphoglycerides (EPG) were determined in a series of patients suffering from
endogenous depression, a number of patients from the same ward with non-depressive psychiatric
disorders, and a number of age- and sex-matched healthy control subjects. A significantly higher
proportion of long chain polyunsaturated fatty acids, in particular eicosapentaenoic acid (20: 5w3) and
docosahexaenoic acid (22:6X3), was found in the subjects with endogenous depression compared
with the controls. This change was reflected to a lesser extent in the erythrocyte EPG. The proportions
of the two prostaglandin precursors y-dihomolinolenic acid (20: 3co6) and arachidonic acid (20:4w6)
were similar in both groups. The fatty acid composition of the plasma CPG and erythrocyte EPG of a
number of subjects from the same ward with non-depressive psychiatric disorders did not differ from
that of the healthy controls. It is suggested that the analysis of the fatty acid composition of plasma
CPG may be of diagnostic value and could be involved in the pathology of endogenous depression.

Endogenous depression is a disorder for which no
biochemical explanation is available. The mam-
malian brain contains considerable amounts of long
chain polyunsaturated fatty acids (LCP) which are
derived from two parent fatty acids linoleic (18: 2w6)
and linolenic (18:3w3) acids. Neither of these fatty
acids can be synthesised de novo in the mammal and
consequently have been termed the essential fatty
acids, although only linoleic acid (18: 2w6) and its
metabolites have been shown to be essential in man.
However, interconversion between the two series of
fatty acids does not appear to occur in the mammal
(Holman, 1970). Production of LCP takes place pri-
marily in the liver and they are probably transported
in the plasma choline phosphoglycerides to the brain
where they are preferentially absorbed in the develop-
ing mammal (Crawford et al., 1976). Arachidonic
acid (20:4w6) and docosahexaenoic acid (22:603)
are the two major LCP found in the human brain and
are associated with the membrane phospholipids
(Crawford and Sinclair, 1972). It is possible that
changes in the fatty acid composition of membrane
phospholipids could alter the physiological and
functional characteristics of the membranes of the
central nervous system which in turn could manifest
itself as a psychiatric disorder. We therefore decided
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to see if there was any difference in the LCP metab-
olism of subjects suffering from endogenous depres-
sion compared with normal healthy subjects.

Methods

Fasting blood samples were taken from six subjects
diagnosed as suffering from endogenous depression,
from four subjects with non-depressive psychiatric
disorders on the same ward and from six age- and
sex-matched apparently healthy controls who were
hospital staff. The fatty acid composition of the
plasma choline phosphoglycerides (CPG) and the
erythrocyte ethanolamine phosphoglycerides (EPG)
were estimated by the methods of Phillips and Dodge
(1967) and Dodge and Phillips (1967) respectively.
Diagnosis was withheld until after the analysis so that
the samples were analysed blind. The two-tailed t test
was used to test between group differences, the 5%
level being required for significance.

Results

The results for the analyses of the plasma CPG are
shown in the Table. A striking difference was noted
in the fatty acid composition of the plasma CPG in all
the subjects with endogenous depression compared
with their controls. The proportion of LCP was
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Long chain polyunsaturatedfatty acids in endogenous depression

Table Long chain polyunsaturatedfatty acids inplasma cholinephosphoglycerides ofsixpatients with endogenous
depression,fourpatients with non-depressive psychiatric disorders, andsix healthy control subjects

Fatty acid designation

LCP 20:3<w6 20:4.w6 20:5w3 22:5w3 22:6wo3

Depressives 255* 28 104 29* 15 70*
-+-4+

7.0 2.9 8.4 5.0 1.3 1.1

Healthy controls 196 32 91 1 3 12 40
i- t- - + >14-

12.2 1.6 5.7 1.5 2.2 4.5

Non-depressive. Mentally ill 219 32 106 19 13 40
± '- 1- ± ± 1

28.0 4.8 14.3 15.0 1.5 5.7

*Statistically significant difference from controls P < 0.01.

Results expressed as mean values ±SE in mg/g fatty acid methyl esters detected.

significantly greater (P < 0.01)-in particular, the
proportions of the linolenic acid (18:3w3) metab-
olites, eicosapentaenoic acid (20:5co3), and docosa-
hexaenoic acid (22:6w3), were significantly greater
(both P <0.01) in the subjects with endogenous
depression compared with their controls but the
proportions of the major linoleic acid (18: 2&6)
metabolites, arachidonic acid (20: 4w6) and y-
dihomolinolenic acid (20:3w6), did not appear to
differ. These changes were reflected to a lesser extent
in the erythrocyte EPG. There appeared to be no
difference in fatty acid composition of the plasma
CPG and erythrocyte EPG between the subjects with
non-depressive psychiatric disorders from the same
ward and the healthy age- and sex-matched controls.

Discussion

The increased proportion of long chain poly-
unsaturated fatty acids in the plasma CPG of the
depressed subjects could have had an exogenous
origin but it seems more likely that it was endogenous.
The increased proportion of these acids could rep-
resent a loss of LCP from the brain into the plasma;
it is therefore possible that the change observed could
be directly related to the depressive disorder. The role
of diet cannot be excluded as it has been shown that
the LCP of the plasma and erythrocytes can be
altered by diet (Sanders et al., 1976). These findings

certainly warrant further investigation, as they could
be of value in diagnosing endogenous depression and
may help elucidate the mechanism involved in the
production of endogenous depression.

We would like to thank Dr J. J. Cockburn and
Dr B. W. Meade for their cooperation.
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