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ABSTRACT

Conjugated dienoic derivatives of linoleic acid(CLA) are a mixture of positional and
geometric isomers of linoleic acid(LA). We previously found that CLA changes the fatty acid
profile in chicken eggs and serum by decreasing monounsaturated fatty acids. Studies were
conducted to explore the effects of CLA on faity acid composition. Rabbits were fed a
semisynthetic diet with or without CLA(0.5g CLA /rabbit/day) for 22 weeks. Compared to the
control, rabbits fed CLA had significantly lower monounsaturated fatty acid levels(palmitoleic
acid C16 : 1 by 50% and oleic acid C18 : 1, by 20%) in plasma lipids. We found similar
differences in fatty acid composition in the liver and the aorta. The inhibitory effect of CLA on
A9 desaturation was confirmed in a human hepatoma cell line, Hep G2. CLA significantly
decreased A9 desaturation in 4 — 5 hours as shown by an increase in the ratio of C16 : 0 to C
16 : 1. This is apparently due to a decrease in A9 desaturase(stearoyl-CoA desaturase, SCD)
activity ; it was decreased more than 50%. These results, along with our previous findings,
indicate that CLA is an inhibitor of A9 desaturase in the liver. (Korean J Nutrition 30(4) : 442~
450, 1997)

KEY WORDS : conjugated linoleic acid(CLA) - monounsaturated fatty acids - A9 desaturase
(stearoyl-CoA desaturase, SCD) - rabbits - Hep G2 cells.

servations appear to be a consequence of effects of

Introduction CLA on lipid metabolism.

Conjugated dienoic derivatives of linoleic acid(CLA)
are a series of positional and geometric isomers of
linoleic acid(LA), some of which occur naturally in
foods"™. CLA is an anticarcinogen in several animal

39 reduces the adverse catabolic effects in-

models
duced by immune stimulation in rats, mice, and chick-
ens”, and enhances growth performance in rats®. CLA
reduces plaque formation in rabbits® and hamsters'®
fed an atherogenic diet. It also reduces body fat con-

tent and increases lean body mass'. These ob-
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Quantitatively, the most significant components of
lipids for human biochemistry and nutrition are the
fatty acids. To achieve the desired physical properties
of lipids in cells, both saturated and unsaturated fatty
acids are required. Monounsaturated fatty acids are
formed in the microsomes by direct oxidative desa-
turation of preformed long chain saturated fatty acids.
Several tissues, especially liver, are considered to be
responsible for their formation'. Stearoyl CoA desa-
turase(SCD, A9 desaturase) catalyzes the conversion
of stearic(C18 : 0) and palmitic(C16 : 0) acids to oleic
(C18 : 1) and palmitoleic(C16 : 1) acids™.
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We previously found that CLA changes the fatty
acid profile in chicken eggs ; feeding a diet containing
CLA to laying hens resulted in the reduction of C18 :
1 levels by 30% in serum and by 50% in eggs™. Stu-
dies were conducted to explore the effects of CLA on
fatty acid composition. We now report that dietary
CLA significantly decreases the proportions of mono-
unsaturated fatty acids in rabbit tissues as well as in
Hep G2 cells(a human hepatoma cell fine). This is ap-
parently due to a decrease in A9 desaturase activity.

Materials and Methods

Animals and Diet. All protocols for animal use were
approved by the Research Animal Resources Center
at the University of Wisconsin-Madison. Two groups
of New Zealand white rabbits(six rabbits per group)
were fed a semi-purified diet containing high fat and
0.1% cholesterol(this experiment was initiated to study
the effects of CLA on atherosclerosis : Atherosclerosis
108(1994) : 19— 25). The composition of the diet was
as follows : 25% vitamin free casein, 20% sucrose, 20%
corn starch, 15% cellulose, 12% hydrogenated coconut
oil, 2% corn oil, 1% vitamin mixture, 5% mineral mix-
ture with methionine and arginine, and 0.1% cho-
lesterol. For one group, the diet was augmented with
CLA(0.5g CLA/rabbit/day). Food consumption and
body weights were recorded daily and weekly, respec-
tively. Blood samples were collected from animals aft-
er 17 bours fasting. At the end of 22 weeks, the rab-
bits were sacrificed using an overdose of sodium
phenobarbital and fatty acid analyses were conducted
on the plasma, liver, and aorta.

Cell culture. Hep G2 cells were obtained from
ATCC. Cell stocks were maintained in Dulbecco's
modified Eagle's medium(DMEM) containing antibio-
tics with non-essential amino acids and 10% fetal bo-
vine serum(FBS) and were incubated at 37C in a
humidified atmosphere of 95% air, 5% CO,. Sub-
cultures for the experiments were obtained from stock
monolayers using trypsin. The medium was changed
every 2—3 days. For the experiments, confluent mo-
nolayers were washed several times with phosphate
buffered saline(PBS) and incubated with serum free
DMEM for 24 hours. This was followed by DMEM
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containing albumin as carrier, with or without cor-
responding fatty acids. Fatty acid was complexed with
fatty acid free bovine serum albumin(BSA) ina 2:1
molar ratio according to Mahoney et al'®. After 20—
24 hours fatty acid treatment, cell monolayers were
washed and harvested. Cytotoxicity was assessed by
trypan blue exclusion and MTT-dye(dimethylthiazol
diphenyltetrazolium bromide) reduction'.

Lipid extraction and fatty acid analysis. Total lipids
were extracted from cell suspensions and from culture
media with ethylacetate /acetone(2 : 1, by vol)””, or
from rabbit tissues with chloroform/methanol(2 : 1,
by vol)'®. Phospholipids were separated either by thin
layer chromatography(TLC)" or by Sep-Pak cartridge
0 Aliquots of the lipid extracts were dried under ni-
trogen and were converted to fatty acid methyl esters
using 4% HCl in methanol®. Fatty acid methyl esters
were separated by gas chromatography”.

Assay of SCD activity in Hep G2 cells. Activity of
stearoyl-CoA desaturase(EC 1.14.99.5) was measured
by a modification of the method of Legrand et al*.
Microsomal fraction isolated from Hep G2 cells was
added to reaction mixture in a shaking water bath at
37°C. Fach reaction mixture contained MgCl,, ATP,
Coenzyme A, NADH and (1-*C] C16: 0. Reactions
were initiated by the addition of microsomes and
stopped by the addition of 10% KOH/MeOH fol-
lowed by heating at 80°C for 45 min. After acidifica-
tion, fatty acids were recovered and converted to
methyl esters for analysis by argentation TLC. The
quantitative distribution of radioactivity between the
substrate and product was measured by a scintillation
counter.

Conjugated linoleic acid. CLA was prepared from
linoleic acid by alkali isomerization as previously des-
cribed®. The purity of CLA exceeded 95%, and con-
sisted of 2 major and several minor isomers. The two
major isomers were ¢9, t11-CLAM42%) and 10, <12-
CLA(44%).

Statistical analysis. Results are expressed as mean+
standard crror unless otherwise stated. Data were an-
alyzed by the Student's t-test or one-way ANOVA
and Tukey's multipie range test. The difference was
considered significant if the p value was less than 0.05.
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Results

Animal experiment(rabbit). There were no differen-
ces in food intake and body weight between the
groups. The addition of CLA resulted in substantial in-
creases in the content of CLA in the total lipids of
the plasma(Table 1), liver(Table 2), and aorta(Table 3).
The plasma fatty acid composition in the total and
the phospholipid fractions are shown in Table 1. Com-
pared to the control rabbits, rabbits fed CLA had sig-
nificantly lower monounsaturated fatty acid levels
(palmitoleic acid C16: 1, by 50% and oleic acid C

18: 1, by 20% in both the total lipid and phos-
pholipid fractions. Similar results were seen for the to-
tal lipid fraction from the liver(Table 2) and from the
aorta(Table 3), but less so for liver phospholipids, and
not at all for aorta phospholipids.

Cell culture experiment(Hep G2 cells). The fatty acid
compositions of total lipids and phospholipids in Hep
G2 cell were modified by both I.A and CLA(Table 4).
The proportions of monounsaturated fatty acids in cel-
lular lipids were significantly decreased by LA or CLA.
However, the effect of CLA on monounsaturated fat-
ty acids in total cellular lipids was stronger than that
of LA ; the difference in the proportion of monoun-

Table 1. Fatty acid composition of total lipids and phospholipids from plasma in rabbits

. Total Lipids Phospholipids
Fatty acid Control Control CLA
Ci12:0 213£0.37 1.98-+0.45 0.23+0.02 0.16+0.03
C14:0 4.37+0.41 3.84+0.54 1.4310.10 1.31£0.15
Ci6:0 19.48+0.56 19.86+0.54 222009 22.40+0.77
Cie : 1 4.39+0.39 2.46+0.20* 1.31+0.16 0.67+0.13*
C18:0 16.21+0.49 18.28 +0.48* 27.924+1.13 30.54+0.86
Ci18:1 23.494+0.81 18.61+0.81 13.76+0.67 11.37+0.42*
C18:2 26.361+0.51 29.16+0.49* 27.941+1.09 29.23+0.72
C18:3 0.8520.21 1.18+0.21 3.881+0.66 2.73+0.98
C20: 4 2.62+0.10 2.4410.16 3.27+0.40 2.42+0.11
CLA 0.25+0.20 2.81+£0.52* ND 0.1910.08
A9 desaturation index
Ci6: 0/C16: 1 4.57+0.31 8.38+0.78* 18.044:1.89 29.08+2.82*
C18:0/C18 : 1 0.7040.03 0.99+£0.05* 2.07+0.17 2.71+0.16*

Values are mean+SE. Fatty acid composition is expressed as percentage of the total recovered fatty acids. ND : not de-
tected. Two groups of animals were fed an atherogenic diet with or without CLA(0.5g CLA/rabbit/day) for 22 weeks. See
Materials and Methods for experimental details. *The difference is significant at p<{0.05 by the Student's t-test

Table 2. Fatty acid composition of total lipids and phospholipids from liver in rabbits

. Total Lipids Phospholipids
Fatty acid Control Control CLA
C12:0 1.62+0.34 1.58+0.64 0.0710.01 0.08+0.01
Cl4:0 5.39+0.63 4.81+1.13 0.58+0.08 0.55+0.08
Ci6:0 19.50+0.68 21.40+0.45* 15.90+1.44 16.34+0.78
Cle: 1 4.03£0.18 2.33+£0.35* 1.23£0.31 1.15+0.13
C18:0 13.78+1.08 17.76£1.51 34.86+1.37 34.37+1.02
Cc18:1 26.26+1.35 22.78+1.48 19.07+0.69 15.27 +0.78*
C18:2 2442+3.01 2295+1.18 24.3610.61 27.20+0.97*
Ci8:3 0.6710.16 0.55+0.09 0.51+0.02 0.76+0.27
C20: 4 4.11£0.57 4,15+0.65 3.58+0.45 4.62+0.75
CLA 0.21+0.02 1.714£0.25* ND 0.56+0.23
A9 desaturation index
C16 : 0/C16 11 4.86+0.17 10.07 +1.20* 11.60%+1.13 15.291+1.92
C18:0/C18: 1 0.53+0.04 0.81+0.12 1.85+0.13 2.29+0.16*

Values are mean=SE. Fatty acid composition is expressed as percentage of the total recovered fatty acids. ND ; not de-
tected. Two groups of animals were fed an atherogenic diet with or without CLA(0.5g CLA/rabbit/day) for 22 weeks. See
Materials and Methods for experimental details. *The difference is significant at p<{0.05 by the Student's t-test



Korean J Nutriion 30(4) : 442~450, 1997 / 445

Table 3. Fatty acid composition of total lipids and phospholipids from aorta in rabbits

Fatty acid Total Lipids Phospholipids

Control CLA Control CLA
ci2:0 6.68+0.78 7.11+0.26 3.33+0.72 3481047
Cl4:0 10.43+0.85 11.73+0.43 6.08+0.94 6.52+0.80
Cl6:0 28.24+0.88 27.88+0.43 34.75+1.44 33.16%+1.61
Ci6 1 1 3.33+0.22 2.30+0.20* 2.28+0.43 1.56+0.12
Ci8:0 7.47+0.47 8.82+0.34* 22.31+2.07 22.79+1.29
C18:1 24.27+0.63 21.25+0.48* 14.75+1.05 13.79£0.70
C18:2 17.65+0.60 18.33+1.03 12.69+1.66 12.65+1.12

C18:3 1.414+0.34 0.99+0.10 0.13£+0.13 ND
C20: 4 0.56+0.09 0.45+0.03 5.53+0.80 6.31£1.27

CLA ND 1.16+0.19 ND ND

A9 desaturation index

C16 : 0/C16 : 1 8.62+0.44 12.47+0.77* 17.86+3.09 21.83+1.09
C18: 0/C18 : 1 0.3140.02 042+001* 1.59+0.23 1.70+0.17

Values are mean-SE. Fatty acid composition is expressed as percentage of the total recovered fatty acids. ND ; not de-
tected. Two groups of animals were fed an atherogenic diet with or without CLA(0.5g CLA/rabbit/day) for 22 weeks. See
Materials and Methods for experimental details. *The difference is significant at p<{0.05 by the Student's t-test

Table 4. Fatty acid composition of total lipids and phospholipids in Hep G2 cells incubated with LA and CLA for 20 - 24

Hours
cli4:0 Clo:o C10:T  crgig C18:T Q8T g cpi4 ClA
(n-7) (n-9) (n-7)
Total lipids
Control  4.7+£0.1° 262401 185+00" 57+00° 209+04° 199+02° 12+£00° 29x0.1° ND
150pM LA 3.940.5° 21.840.3° 12.240.2° 51+0.1° 13.3+0.4° 12.4+0.1° 254+05" 6.0+0.2° ND
150pM CLA 4.840.1" 24.5+0.1° 10.1+£0.2° 59+0.1° 135403 1194+0.1" 1.7£00° 2.1£00° 25700
Phospholipids
Control  3.6+0.3 22.1+0.7* 15.6+£04° 124+13 227+04° 18.0+0.6° 1.44+02° 44405 ND
150pM LA 3.24+02 19.04+0.6° 11.3+0.0° 10.1+0.6 16.8+0.6° 13.8-+0.1" 19.7£0.6° 6.2+05" ND
150uM CLA 4.1+03 22340.7* 11.0+03" 11.3+0.6 17.8+04* 13.34+0.1° 1.8+£02° 3.0£02° 155+0.7

Values are mean+SE. Fatty acid composition is expressed as percentage of the total recovered fatty acids. ND ; not de-
tected. Hep G2 cells were incubated in media containing fatty acid-free BSA(control) or BSA complexed with 150pM LA
or CLA. See Materials and Methods for experimental details. One-way ANOVA and Tukey's multiple range test were per-

formed on SPSS to compare means

Values with different superscripts are significantly different at p<0.05

saturated fatty acids between LA and CLA-treated
groups was significant. Moreover, according to the ra-
tio of C16:0/C16:1 or C18:0/C18: 1, the eff-
ects of CLA on A9 desaturation are more potent than
those of LA on the total lipid and phospholipid frac-
tions, as well as cellular microsomes(Table 5). In ad-
dition, monounsaturated fatty acids in the culture
medium, which are secreted from Hep G2 cells after
a 20 hour exposure, were decreased by CLA but not
LA(Table 6). The proportion of C18 : 1(n-7) was also
significantly decreased by CLA. The inhibitory effect
of CLA on A9 desaturation seems to occur at con-
centrations as low as 15pM and is significantdy diff
erent from that of LA(Fig. 1). Fig. 2 shows the

changes in A9 desaturation as a function of time of ex-
posure to CLA supplementation. CLA decreased A9
desaturation as shown by an increase in the ratio of C
16: 0 to C16: 1 in 4- 5 hours. We report here only
the ratio of C16: 0 to C16: 1 because the change in
the ratio of C18: 0 to C18 : 1 follows the same patt-
ern. According to this result, CLA seems to affect the
A9 desarurase enzyme(SCD) because the half-life of
this enzyme is 4 hours™. In order to test this hy-
pothesis, we measured SCD enzyme activity in cell-
ular microsomes. As shown in Table 7, the activity of
A9 desaturase was decreased more than 50% by CLA
in Hep G2 cells.

CLA content in Hep G2 cells increased with the
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Table 5. Effect of CLA on the ratios of C16 : 0/C16 : 1
and C18 : 0/C18 : 1 in Hep G2 cells
A9 desaturation index
Cl6:0/ C18:0/
Cl6:1 C18:1
Control  1.42+0.03* 0.284+0.01°
LA 1.794+0.02* 0.38+0.01°
CLA 24410.04° 0.4440.01°
Phospholipids Control 1.42+0.05" 0.55+0.06
LA 1.69+0.10° 0.6110.06
CLA  2.03+0.21° 0.6340.02
Control 2.07+0.01° 0.45+0.02*
LA 2.33+40.04° 0.4740.01°
CLA  3.33+0.04° 0.6240.00°
Control 2.97+0.03* 1.1140.03°
LA 2.81+0.05° 1.06+0.01°
CLA  4.79+0.09° 1.44+0.04°
Values are mean=SE. Fatty acid composition is ex-
pressed as percentage of the total recovered fatty acids
ND ; not detected. Hep G2 cells were incubated in
media containing fatty acid-free BSA(control) or BSA om-
plexed with 150pM LA or CLA. See Materials and
Methods for experimental details. One-way ANOVA and
Tukery's multiple range test were performed on SPSS to
compare means

Values with different superscripts are significantly dif-
ferent at p<0.05

Cell  Total lipids

Microsomes

Medium  Total lipids

Table 6. Fatty acid composition of culture medium of
Hep G2 cells incubated with LA and CLA for

20 — 24 hours
Control Linoleic acid CLA
C12:0 5.8+0.5 47+0.4 6.2+0.4
Cl4:0 41+02*° 41+01°  59+0.3°
C16:0 20.3+04° 208+03° 227+02°
C16:1 6902  74+01°  48+0.1°
(n-7)
C18:0 11.34£02* 9.84+0.3° 11.6+0.3°
CI8:T 102404 92403 81402
(n-9)
C18:1 61403 60+01°  42+0.1°
(n-7)
C18:2 33+400° 17.0+0.8° 3.4+0.0°
C20: 2 320+1.1°  19.0+2.2°  254+06°
C20: 4 ND 1.9+0.1 ND
CLA ND ND 7.7+0.1

Values are mean=+SE. Fatty acid composition is ex-
pressed as percentage of the total recovered fatty acids.
ND ; not detected. Hep G2 cells were incubated in
media containing fatty acid-free BSA(control) or BSA
complexed with 150uM LA or CLA. See Materials and
Methods for experimental details. One-way ANOVA and
Tukey's multiple range test were performed on SPSS to
compare means. Values with different superscripts are
significantly different at p <0.05
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Fig. 1. The ratio of C16 : 0/C16 : 1 in cellular total lipids
as a function of CLA or linoleic acid concentration
in the culture medium. Eath line represents 2nd
order polynomial regression(’=0.983 for CLA, 0.
904 for LA). Difference between CLA and LA is

significant(p <0.001).
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Fig. 2. The ratio of C16:0/C16: 1 in total lipids from
Hep G2 cells over the time of incubation in medi-
um containing 150uM CLA. The values are mean+
SE(SEs are too small to be shown in this graph).
*Differences are significant at p<{0.001

concentration of CLA and the time of exposure, show-

ing a typical response curve with a plateau. However,
the ratio of these two isomers in the lipids from cells
and from media increased with time of exposure

(Table 8).
Discussion

The results confirm our previous finding that CLA
significantly decreases monounsaturated fatty acids in
rabbits as well as in Hep G2 cells. Throughout the ex-
periments, we used the ratos of C16: 0/C16:1 or



Table 7. Effect of CLA on stearoyl CoA desaturase(SCD,
A9 desaturase) activity in Hep G2 cells

SCD
(nmol/min/mg Protein)
Control 0.135+0.019
150pM CLA 0.06040.006*

Values are mean+SE. After 20 - 24 hours fatty acid treat-
ment, cell monolayers were washed and harvested. St-
earoy! CoA desaturase activity was measured in celfular mi-
crosomes

*The difference is significant at p<(0.01 by t-test

Table 8. The ratio of ¢9, t11-CLA to t10, c12-CLA in
Hep G2 cells with time of incubation

c9, t11-CLAAT0, c12-CLA

Time(hr) Cells Culture media
01) 0.955-+0.001

1 0.932+0.016° 1.034-+£0.011°

4 0.980+0.003" 1.243+0.044°

8 1.026+0.004°  1.510+0.024°

24 1.140-£0.004°  1.495+0.062°
48(2) 1.485-+0.040°  1.610+0.075°

Values are mean +SE

(1) CLA was in experimental media at 0 point

(2) Hep G2 cells were incubated in the medium con-
taining 150uM CLA for 24 hours and then followed by fat-
ty acid-free albumin-containing media for 24 hours

Values with different superscripts in a column are sig-
nificantly different at p<{0.05

C18:0/C18: 1 as an A9 desaturation index to show
A9 desaturation ; increasing these ratios represents de-
creased A9 desaturation. Although this ratio seems to
provide indirect evidence of A9 desaturation, it has
been used for the measurement of A9 desaturation
with cyclopropene fatty acid, a well-known A9 desa-
turase inhibitor’. It was also reported®™ that A9 desa-
turase activity in the liver is positively correlated with
the ratio of C18: 1 to C18: 0 in plasma total lipids
(note that we use the opposite ratio). In addition, the
assessment of A9 desaturation using these ratios was
consistent with the result of the proportion of C18:
1(n-7). The level of C18 : 1(n-7), the elongation pro-
duct of C16 : 1(n-7), was also used to reflect A9 desa-
turation activity of tissues when animals are chal-
lenged by dietary manipulations™””. In some reports®
* A9 desaturation was assessed by ecither C16: 1 or
C18: 1 content. However we believe that the ratios
of C16:0/C16:1 or C18:0/C18: 1(substrate to
product) better suggest an effect on A9 desaturase
since the relative percentages of C16:0, C18:0, C
16: 1, and C18:1 are expected to change with an
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increase in any supplemented fatty acids.
We observed similar changes in the ratios of C16:
0/C16: 1 and C18: 0/C18: 1 between plasma and

Tiver in rabbits. In contrast to those of total lipids, the

ratios in rabbit aorta phospholipid fractions seemed
unaffected by CLA. The phospholipid turnover in rab-
bit aorta seems to be very slow since CLA was not de-
tected in the phospholipid fraction in rabbits fed CLA.
In view of cell turnover, it may not be surprising that
the fatty acid composition of aorta phospholipids was
similar between control and CLA groups. The phos-
pholipid composition of membranes varies markedly
between different tissues and organs within an in-
dividual animal and in the same tissues and organs
between different species, and is a specific charac-
teristic of the membranes™.

The inhibitory effect of CLA on A9 desaturation in
Hep G2 cells was more potent than that of LA,
which also decreased A9 desaturation in total lipids
(Table 5). It is not clear whether the changes in
monounsaturated fatty acids by LA are due to LA it-
self or to arachidonic acid(its metabolite by elongation
and desaturation), which has been reported to de-
crease A9 desaturation®”. Arachidonic acid content
was increased by the supplementation of LA in this ex-
periment(Table 4 and 6). Unlike monounsaturated fat-
ty acids in total lipids extracted from cell suspensions,
those in a culture medium secreted from Hep G2
cells were significantly decreased by CLA but not LA.
The modulation of fatty acid composition in a culture
medium is important since fatty acids in culture medi-
um under these experimental conditions come from
secreted lipoproteins(VLDL). In this sense, it may be
a model for the plasma fatty acid profile in animals.
Therefore, the results are consistent with others from
intact animals such as rabbits and chickens'.

The microsomal activity of this enzyme was sig-
nificantly decreased in CLA-treated cells, which’is con-
sistent with the results shown by the ratios of sa-
turated fatty acids to monounsaturated fatty acids.
Hence, with all our results, it can be postulated that
the effect of CLA on fatty acid composition in rabbits
as well as chickens'* is due to the decreased formation
of monounsaturated fatty acids caused by reduced ac-
tivity of A9 desaturase(SCD) in the liver.

The reduction of monounsaturated fatty acid levels
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may not be due solely to inhibition of the desaturase
system, but possibly also to direct competition with
CLA via selective binding to acyltransferases in an-
imals. It is unlikely, however, that this phenomenon
plays a role in the reduction of monounsaturated fatty
acids in Hep G2 cells ; there is no fatty acid in the ex-
perimental medium other than CLA. It is also pos-
sible that if fatty acid synthesis is increased for any rea-
son, it results in accumulated palmitic acid(C16 : 0).
However, A9 desaturase is usually predominant, and
the activity increases dramatically with fatty acid syn-
thesis. Moreover, increasing saturated fatty acid intake
can also raise the level of desaturase activity'.

Synthetically prepared CLA, which was used in all
of our experiments, consists of two major isomers and
several minor isomers”. The two major isomers are 9,
t11-CLA(42%) and t10, c12-CLA(44%). The result
(Table 8) shows that the ratio of these two isomers(c9,
t11-CLA/t10, c12-CLA) was increased with time of
exposure which means more ¢9, t11 than t10, c12
was found. It is likely that cells take up both isomers
at the same rate, depending upon their concentrations
in experimental media at the beginning. It scems that
c9, t11-CLA was preferentially incorporated into the
cells or that t10, c12-CLA was more readily meta-
bolized. Although it is not presently possible to ac-
count for this phenomenon, it may indicate that each
CLA isomer has a different actvity in biological func-
tions.

The synthesis of long chain monounsaturated fatty
acids in animal cells depends on the microsomal A9
desarurase(SCD) system. SCD is regulated by dietary

deprivation and alteration®®, hormones®

, and the com-
position of dietary fat®™*. Diets rich in polyunsaturat-
ed fatty acids typially depress the activity of SCD?%*+%9
However, the effect of CLA on A9 desaturation
seems to be more potent than that of other fatty acids
because the amount of other polyunsatu-rated fatty a-
cids must be much higher to show similar effects. For
example, Field et al” showed that 10% menhaden oil
(high in n-3 fatty acids) decreased mono-unsaturated
fatty acids in rabbits. A9 desaturase was inhibited by
diets containing 20% linseed oil, sunflower oil, and
fish oil*.

The consequences of decreased production of mo-
nounsaturated fatty acids, especially oleic acid, may be

relevant to lipoprotein metabolism. It has been sug-
gested that changing monoenoic fatty acids into liver
lipids by A9 desaturase would facilitate their in-
corporation into nascent VLDL, their secretion from
the liver, and subsequent transport to adipose tissue®.
Indeed, there is evidence suggesting that the activity
of liver SCD is positively associated with body fat™*".
It is of interest that CLA reduces body fat content'”.
The hepatic secretion of VLDL requires sufficient
amounts of monounsaturated fatty acids generated by
A9 desaturase and hepatic synthesis of apoB100, the
major apolipoprotein of VLDL®. Studies using cul-
tured hepatocytes or livers showed that oleic acid
stimulated both the synthesis and secretion of VLDL®
*. Recent studies performed on Hep G2 cells de-
monstrated that exogenous oleic acid could be a phy-
siological modulator of apoB secretion by increasing
the intracellular stability of this apoprotein®. These
studies provide a possible explanation of the specific
importance of A9 desaturase, among other lipogenic
enzymes, in the control of liver VLDL secretion. The
reduction of plasma TG by CLA in rabbits” might be
related to the tendency of CLA to decrease monoun-
saturated fatty acid production by the SCD enzyme in
the liver. Many mechanisms may be involved in the
process of regulating A9 desaturase activity. The most
convincing evidence indicates that changes in desa-
turase activity represent changes in enzyme synthesis®.
Dietary polyunsaturated fatty acids, especially AA, de-
crease the abundance of SCD mRNA*. Indeed, in
another study we found that CLA also reduced hepat-
ic SCD1 mRNA levels. This data will be presented
elsewhere.
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