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Fig. 1. Chemical structures of fatty acids.
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Table 1 Artificial isomerization of tung oil fatty acids depended on different methylation procedures.

Methods* Reacti(o)n temp.  Reaction time o-ESA BESA 911,13-LnA Others
(T) (min) (% of total conjugated fatty acids)
AOCS (BF3/MeOH) 100 5 67.6 174 10.7 43
BF3/MeOH RT 30 85.2 95 19 34
HCl/MeOH 60 5 819 8.3 6.1 36
60 10 72.0 10.6 129 45
60 20 62.1 14.1 188 50
80 5 54.3 17.0 22.3 6.4
80 10 26.1 26.0 38.1 9.8
100 5 40.6 216 30.2 76
100 10 129 279 44.1 152
HSO4/MeOH 60 5 84.6 8.1 38 35
60 10 776 9.9 8.8 37
60 20 65.5 132 15.8 55
80 5 754 10.1 94 5.1
80 10 56.2 16.9 219 50
100 5 63.2 144 16.6 58
100 10 37.6 22.1 316 8.8
NaOCHs/MeOH RT 5 91.8 6.9 ND 13
TMG/MeOH 100 5 90.8 6.6 04 21
TMSN:CH3 RT 30 79.7 187 0.5 11

* Details for the method s see the Materials and Methods section in the text.
The area of each peak of conjugated fatty acid was divided by the sum of all the peaks of conjugated fatty acids to calculate
percentages. Unknown artifacts were calculated as “Others.” AOCS, American Oil Chemists’ Society; ESA, eleostearic acid;
LnA, a-linolenic acid; RT, room temperature; TMG, Tetramethylguanidine; TMSN2CHS3, Trimethylsilyldiazomethane.
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Fig. 3. Oxidation of triacylglycerol samples (0.5 mg/10 ml-
test tube) in the presence of a-tocopherol. 0.1%
a-tocopherol was added to the triacylglycerol
samples and the mixtures were left to stand in an
air atmosphere at 37°C for 12d. The changes in
unoxidized fatty acids after 12d (A), and TBARS
after 12d (B), are given. Values are means®SD
(n=6).
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Fig. 4. Significant occurrence of 9Z11E-CLA in the liver
and plasma lipids of rats fed a-ESA-supplemented

diet.
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Fig. 5. 9Z11E-CLA concentration in liver homogenate
(HG) of male SD rats aged 5 weeks. a-ESA and co-
enzyme (CO) were added to liver homogenate. The
reaction was stopped after 10 min, and the 9Z11E-
CLA concentration was analyzed by GC. * Not
detected. Values are mean+=SEM, n=6. Values not
sharing the same superscript letter (* is excluded)
in each tissues are significantly different, »<<0.05.

12 CLA & (5 IE [ A F — o R [7] 52 O Mg B R 23 He i &
N7z Tha Ag™-HPLCIZ T H#E L. GC-EI/MS4#t
EBC-NMRHTIZ L V. 2 OBEiERIZ9Z11E-CLA &
£ SNz (Fig 4)o I OBBRZE TR % FRH RS
L7zo OB EME S v b TIro728 2 A, NI
BUWTIZUE-CLAD I SN2 &2 b, ZoRBK
BTy MENTEZILZZEDPHSPE B o7, EH
7 v MZa-ESA Z #5159 5 &\ 3R &\ 9 g
THEEAL (ST, FFB. B, MR, EENEY)



I

WICCLADSMH &Nz 2 & arESABIUC L ) AT %
CLAD9ZIIE-CLADARTH A Z n b, TORIGIEE
FERRTHLEEZ LNz Ty MFAEI A A b &
aESAICHiER 2 INZ TS & E72& 25, NADPH T
9Z11E-CLA &g MEE S L7z (Fig. 5)e 2Tl a-
ESA (X, NADPHKAEOBEFEIC & ) AL A AL &
NIZIE-CLAIZRFH SN Z L0 E o7, BT
Mg iZ 20 T L B /MG RERED A4 P TH
ALBFIAL IS AR S N2 8. v FofE (SD &
Wister) 7% - T b AISBFLIUGATHERE S L7z 2 & 2
5. ORI, M RfEOMB ML TR 5 2 L8
N2y (s

#FY /L OBOGREER Y

a-ESA D5 v MEPTCLAICHER SN S Z L2 Bl
L7 SN &V, a-ESAIZCLARARICHUBEIER 72 &
B R FEE A RFOWTRESZEZ b, €2 T,
a-ESA DPIEMEM AT L7z X — F~x 7 2ADOFE K
Tize b REBEMIETaH 2DLD-1% B Al L. LA,
9Z11E-CLA. 10E12Z-CLA. o-ESA % 32 H [, 5 fll %
C% 5 L7z BROME . a-ESAIZCLA & i L Tl
W IR R A S e (Fig 6). F 72, a-ESA
IEFHRECH 2 IS LT SR8 E2 5.2 T
Molze FORBTLa-ESALT v N OIE R T
P EAL R HLA L A ERAZIR O N Do 7,

Control (-)

ESA (50 mg/kg b.w.)

Fig. 7.

%

CControl
E 25 E19Z11E-CLA
M 10E12Z-CLA
207 B Tung
TRt e a
)
5 10 |
=
5 |-
0 .

Fig. 6.

ESA (100 mg/kg b.w.)

Body Liver Cancer

The back of nude mice transplanted with DLD-1
cells that received forcible fatty acid medication for
32 d. A, Transplanted mice fed the control (safflower
oil fatty acid) diet; B, Transplanted mice fed the
9Z11E-CLA diet; C, Transplanted mice fed the
10E12Z-CLA diet; D, Transplanted mice fed the tung
(tung oil fatty acid) diet. E, Tumor weight, body
weight, and liver weight of mice transplanted with
DLD-1 cells that were fed a control, 9Z11E-CLA,
10E12Z-CLA, or tung diet. Values are shown as the
mean+SD (2=10). a, b, c¢; values with different
superscripts are significantly different at »<<0.05.
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CLA (500 mg/kg b.w.)

Inhibitory effect of ESA on in vivo angiogenesis (DAS assay). Chambers filled with a suspension of DLD-1 human

colorectal adenocarcinoma cells were implanted subcutaneously in ICR mice. After 7 d of feeding with ESA (50 or
100 mg/kg b.w.) or CLA (500 mg/kg b.w.), the chambers were excised and the distribution of vessels around them
was photographed. Distribution of blood vessels in chambers filled with PBS and DLD-1 cell suspension in ESA- or
CLA-treated mice. Control mice (—) or (+) received chambers containing PBS (—) or DLD-1 cells (+) and were
administered corn oil (vehicle). b.w., body weight of mouse. —, no addition; +, addition.
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