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Abstract—In a comparative study of the faity acid composition of pre- and postmenopausal
Japanese and Caucasian breast cancer patients, a higher concentration of linoleic acid, the obligate
precursor of arachidonic acid and its metabolites including prostaglandins, was significantly higher
in postmenopausal Caucasian vs. Japanese patients. Comparable levels of linoleic acid occurred

in premenopausal patients.

Results indicate that a difference in linoleic acid metabolism occurs in postmenopausal Caucasian
but not Japanese patients and suggest dietary modification could be beneficial in this high risk

group.

INTRODUCTION
EpipEMIOLOGICAL studies have linked the con-
sumption of fat in Western Societies with increased
risk of breast cancer [1] and with decreased relapse-
{ree survival time, particularly in postmenopausal
women [2, 3].

The fatty acid composition of a diet is reflected
in the fatty acid composition of adipose tissue [4]
which is similar in men and women [5] and in
different locations of the body [6]. Itis, therefore, of
interest if the higher risk of breast cancer in Cau-
casian vs. Japanese women could be associated in
part with differences in fatty acid metabolism in
relation to oestrogen and prostaglandin metabolism
in mammary adipose tissue.

In experimental animals, polyunsaturated fatty
acids (PUFA) have been reported to modify mam-
mary tumourigenesis by (1) inhibition of inter-
cellular communication [7]; (2) aberrant pro-
staglandin production [8]; and (3) by their co-
carcinogenic action {9].

Since PUFA are obligate precursors of pro-
staglandins, diet induced changes in fatty acid
metabolism could be related to high concentrations
of prostaglandins reported in mammary tumours in
experimental animals [10] and man [11] and could
concomitantly alter the immune response [12].

Accordingly, we have compared the fatty acid
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composition of mammary adipose tissue in Cau-
casian women with breast cancer with Japanese
women with breast cancer who have a lower inci-
dence and longer relapse-free survival time [13].
Concomitantly, we determined the fatty acid com-
position of mammary adipose tissue from pre-
menopausal Caucasian women who died from
causes other than breast cancer, to determine
whether specific differences oceur in the fatty acid
composition of mammary adipose tissue of breast
cancer patients.

METHODS

Mammary adipose tissue was obtained during
mastectomy from pre- and postmenopausal
Japanese and American patients. Healthy tissue
was dissected from the mammary mass on ice and
then frozen in tubes in acetone dry-ice. Samples
were sent air mail in freezing containers to Valhalla,
New York. Duplicate 0.5 g pieces were homo-
genized in ice cold ethanol-ether and the soluble
fraction removed, and the residue re-extracted. The
combined soluble fractions were evaporated to small
volume and the fatty acids transesterified with
percholic acid and methanol as described previously
[14]. Samples were also obtained at autopsy in
seven women, while needle biopsy of abdomen and
hip adipose tissue were taken from Japanese men
and treated as above.

Gas chromatographic analysis of the methyl
esters was carried out on a 6 ft, 3.5 mm i.d. column,
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Table 1. Fatty acid composition of adipose tissue in pre- and postmenopausal Japanese and American women with breast

cancer

Adipose tissue

Patients
Fatty acid* Japanese American Control}
C:O Pre (16)1 Post (12) Pre (18) Post (5) (7)
14:0 2.7+ 0.1§ 33+04 4.1+ 04 5210 2.5+ 0.2
16:0 244+ 0.8 220 = 1. 23.7 £ 1.2 16.5 = 0.8 248 £ 0.5
16:1 39205 38+ 1.0 3.0+ 04 52+ 14 5.0x08
18:0 40*04 20+03 6.1 £0.4 9.1 0.1 4.7+ 0.5
18:1 44.0x12 45.0 = 1.4 45.0 = 2.7 32.8 + 0.7 44.0 = 1.1
18:2 170 £ 1.3 189 £ 1.2 16.4 + 2.0 26.6 £ 0.9 15.8 = 1.1
* € = Chain length; O = number of double bonds. Only major constituents included. 13% FA less than C. 14.0.
t  Number of subjects per group. Pre = premenopausal; Post = postmenopausal.
1 Obtained autopsy.
§ Mean t SE.
1 P =0.01 Significant increase in postmenopausal Caucasian vs. Japanese women patients.

containing 15% ethylene glycol succinate on Anach-
rom ABS 80/100 mesh operated at a constant
temperature. Methyl esters were identified by com-
paring retention times with mixtures of methyl
esters of known composition supplied by Applied
Science Laboratories Inc., State College, Pennsyl-
vania. The area of each peak on the chromatograph
was expressed as a percentage of the total area of
the fatty acids. This method gives a 95% recovery
with intra- and interassay variation of less than
10%. A statistical differences between groups were
determined by Student’s ¢-test.

RESULTS

As shown in Table 1, the fatty acid composition
of mammary adipose tissue from premenopausal
Caucasian and Japanese patients were similar. The
fatty acid composition of adipose tissue obtained at
autopsy from Caucasian patients whose deaths were
unrelated to breast cancer were also similar.

In postmenopausal and premenopausal Japanese
patients, the fatty acid composition of adipose tissue
were the same, but in postmenopausal Caucasian
vs. Japanese patients a significant increase in lino-
leic acid (18 :2) palmitic acid (18 :0) and a sig-
nificant decrease in stearic (16:0) and oleic
(18 : 1) acids was observed.

DISCUSSION

In view of the lower mortality in postmenopausal
Japanese compared to Caucasian women with bre-
ast cancer, the lower linoleic and higher oleic acid
concentration in the former is of etiological interest.

Japanese subjects over the last 30 years have
progressively increased their fat intake and con-
comitantly decreased the P/S ratio of their diet [15].
Interestingly, when Asian subjects, normally eating
a diet containing a high linoleic acid content, are

P < 0.01 significant decrease in postmenopausal Caucasian vs. Japanese patients.

fed an American diet a marked decrease occurred
in adipose linoleic acid [16]. In Caucasians, the
linoleic acid contents of adipose tissue ranges from
7 to 12% with values as high as 26.2% in Seventh
Day Adventist vegetarians [6]. However, despite
the recent increase in PUFA in young American
women and the increased daily fat intake and
decrease in PUFA in Japanese women, the long
chain fatty acid composition is markedly different
[17]. The content of -3, PUFA in Japanese subjects
who used to eat 4 times the amount of fish eaten by
Americans has decreased; a significant change since
n-3 PUFA may decrease the growth of mammary
tumors in experimental carcinogenesis [18].

Since a high concentration of prostaglandins in
breast tumours is associated with an increased
invasiveness [19] and decreased survival [18]
changes in linoleic acid metabolism form an import-
ant factor in increasing tumour incidence [20]. In
addition, the lower breast cancer mortality rate in
Greece and Spain, countries with a high intake of
monoenes (oleic, palmitoleic acids), support the
conclusion that the composition of dietary fatty
acids play a major role in the development of breast
cancer.

Apart from differences in dietary patterns with
age [21], differences in diet induced changes in the
biological activity of oestrogens [22, 23] and their
effect on the oxidation of fatty acid esters of oestra-
diol {24] and prostaglandins [11] in mammary
adipose tissue may explain why diet-related changes
are evident mainly in postmenopausal patients.
Since the fatty acid content, including linoleic acid,
of mammary tissue from women who died from
causes unrelated to breast cancer was similar to
that in premenopausal breast cancer patients, we
suggest that the different adipose fatty acid compo-
sition induced by tumours [25] in postmenopausal
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American patients may reflect adverse changes in
linoleic acid metabolism associated with different
growth factors related to hormonal dysfunction and
dietary patterns. Comparison on the fatty acid
composition of mammary adipose tissue of Cauca-
sian and Japanese patients suggest that a higher

polyunsaturated to monounsaturated fatty acid
ratio is associated with an increased risk of this
disease.

This study stresses the importance of the current
dietary intervention studies in the treatment of
postmenopausal patients.
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