
ABSTRACT: trans-10,cis-12-CLA (t10,c12-CLA) inhibits lipid
deposition in adipose tissue of many species, but it also enhances
lipid deposition in liver. We evaluated effects of dietary t10,c12-
CLA content and gender on carcass composition, FA profile of
selected tissues, and expression of FA synthase (FAS) and stearoyl-
CoA desaturase-1 (SCD) mRNA in adipose tissue. Male and fe-
male (63 of each) CD-1 mice were assigned a diet containing 0.0,
0.15, or 0.30% t10,c12-CLA at 4 wk of age. Seven mice per di-
etary group within gender were sacrificed after 2, 4, or 6 wk. The
CLA isomer caused dose-dependent reductions in dry carcass
weight and fat content, without altering protein content, but car-
cass fat and epididymal fat pad weights of males were reduced to
a greater extent than carcass fat and inguinal fat pad weights of
females. FAS and SCD mRNA in adipose tissue was more abun-
dant in females than males, but expression in both genders de-
creased as the t10,c12-CLA content of the diet increased. Al-
though the weight of gastrocnemius muscle was not influenced
by diet, total FA content of the muscle of both genders decreased
in response to dietary t10,c12-CLA content. Femur weight of male
mice increased as the t10,c12-CLA content of the diet increased,
but the weight increase was associated with a reduction in total
FA content. The ∆9 desaturation indices for muscle and femur
suggested a linear reduction in SCD activity, whereas ∆9 indices
for liver indicated linear enhancement of SCD activity. Overall,
results suggested that growing male mice were more susceptible
than females to t10,c12-CLA inhibition of lipid deposition.
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Alterations in lipid metabolism attributed to trans-10,cis-12-
CLA (t10,c12-CLA) include reduced deposition of lipid in
body fat depots, increased deposition of lipid in liver, and re-
duced monounsaturated FA content of tissues, blood plasma,
milk, and eggs due to inhibition of stearoyl-CoA desaturase-1
(SCD) activity or mRNA expression in tissues (1–7). FA con-
centrations in plasma lipid fractions of humans were used to
calculate ∆5, ∆6, and ∆9 desaturase indices in response to a diet
containing a mixture of equal amounts of cis-9,trans-11-CLA
(c9,t11-CLA) and t10,c12-CLA (8) or diets containing purified

c9,t11-CLA or t10,c12-CLA (9). Both reports suggested a re-
duction in overall capacity for ∆6 and ∆9 desaturation and an
increase in ∆5 desaturation capacity due to the CLA mixture or
the individual isomers in the diet. Desaturation indices derived
from FA concentrations in blood lipid fractions, however, prob-
ably were confounded by differential effects of CLA isomers
on liver, muscle, adipose tissue, bone, and other tissues. Other
confounding factors may include gender (3), metabolic status
(1), genetic potential for body fat accretion (1,4), dietary CLA
content (6,10), or overall fat content and FA profile of the diet
(11,12).

Excess hepatic lipid deposition in response to t10,c12-CLA
may be a consequence of the pronounced inhibition of lipid ac-
cumulation and cell development in adipose tissue. In
adipocytes, t10,c12-CLA alters expression of several transcrip-
tion factors that target genes, including SCD and FA synthase
(FAS), required for lipid synthesis and accumulation during
cell differentiation and maturation (13). Quantification of cell
number and diameter indicated reduced adipocyte cell volume
accounted for reduced epididymal fat pad weight of lean rats
fed a CLA mixture for 35 d (4). Although subcutaneous
adipocyte cell number and diameter in male pigs fed a CLA
mixture for 35 d were not altered, the ∆9 desaturation index
and SCD activity were reduced (14). Reduced SCD expression
in adipose tissue may be linked to enhanced lipid oxidation, as
well as reduced triacylglycerol synthesis and storage (15).

An initial evaluation of hepatic SCD response to a dietary
CLA mixture or the purified c9,t11-CLA isomer indirectly in-
dicated that reduced hepatic SCD mRNA expression and re-
duced hepatic ∆9 desaturation index (ratio of oleic acid to
stearic acid) in growing male mice (16) was most likely due to
the t10,c12-CLA in the CLA mixture. A subsequent study with
HepG2 cells indicated reduced SCD activity and ∆9 desatura-
tion index (ratio of oleic to stearic) due to t10,c12-CLA, but
SCD mRNA expression was not altered (17). In agreement
with the in vitro study, hepatic SCD activity, but not SCD
mRNA expression, in lactating mice (18) was reduced by
t10,c12-CLA (1% of the diet). In contrast, dietary t10,c12-CLA
(0.5% of the diet) increased the ratio of oleic acid to stearic acid
in liver lipids of nonlactating mice, indicating an increase in
hepatic SCD activity (19).

Due to these inconsistencies, the present study evaluated car-
cass composition, FA profiles and total FA in selected tissues,
and SCD expression in liver and adipose tissue of growing male
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and female mice fed diets containing 0.0, 0.15, or 0.30% puri-
fied t10,c12-CLA for 6 wk. FA profiles for muscle and bone
were used to calculate ∆9 and ∆5 plus ∆6 desaturation indices,
which served as estimates of CLA-induced alterations in FA me-
tabolism in lean body mass, for comparison with alterations in
desaturation indices in liver. Because a dietary concentration of
t10,c12-CLA as low as 0.1% may be adequate to obtain some of
the desirable metabolic responses to this CLA isomer, such as
inhibition of tumor metastasis (11), the 0.15% level was included
in this study. The 0.30% level approximated the amount of
t10,c12-CLA in a diet containing 0.5–1.0% CLA mixture.

EXPERIMENTAL PROCEDURES

Animals, diets, and sampling. All procedures involving animals
were approved by the Virginia Polytechnic Institute and State
University Animal Care Committee. Sixty-three male and 63
female, 3- to 4-wk-old CD-1 mice (Harlan, Madison, WI) were
housed individually with access to food and water at all times.
A 12-h light/12-h dark cycle was maintained throughout the
study. For 7 d before the start of the study, all mice were fed
Harlan Teklad (Harlan, Madison, WI) Global Rodent Diet
(2018) (18% protein, 5% fat) with 3% (wt/wt) high-oleic sun-
flower oil added. On day 1 of the study, male and female mice
were randomly assigned to receive diets containing 3.0% high-
oleic sunflower (control), 2.85% high-oleic sunflower oil +
0.15% t10,c12-CLA, or 2.70% high-oleic sunflower oil +
0.30% t10,c12-CLA. The free FA form of t10,c12-CLA (>95%
purity) was obtained from Natural Lipids (Hovdebygda, Nor-
way). Mice were fed daily at 1600 h, and food refusals were
weighed to estimate intake during the previous 24 h. Samples
of each diet were obtained each week and stored at 4°C prior
to FA analysis (Table 1).

Body weights were determined twice weekly and the day of
sacrifice. At the end of weeks 2, 4, and 6, seven mice per di-
etary treatment within gender were anesthetized with Meto-

fane® (Pitman-Moore, Inc, Washington Crossing, NJ) prior to
cervical dislocation. The liver was removed, rinsed with diethyl
pyrocarbonate (Sigma, St. Louis, MO) in distilled water
(1:1000, vol/vol), and weighed. A portion of liver was frozen
in liquid nitrogen and stored at –80°C prior to mRNA analysis.
The remainder of the liver was stored at –20°C prior to FA
analysis. Adipose tissue from the inguinal region of females or
the epididymal region of males was excised, weighed, frozen
in liquid nitrogen, and stored at –80°C prior to mRNA analy-
sis. After evisceration, the head, skin, feet, and tail were re-
moved. Gastrocnemius muscle and femur in the left hind leg of
the carcass were excised and stored at –20°C prior to FA analy-
sis. The remainder of the carcass was stored at –20°C prior to
drying at 55°C, grinding, and analyses (20) for crude protein
(CP) and ether extract (EE) content.

Lipids in diets, liver, femur, and muscle were extracted
using the Folch procedure (21). Undecenoic acid (Nu-Check
Prep, Inc., Elysian, MN), added to extracted lipids prior to for-
mation of FAME (22), served as an internal standard. Using an
Agilent 6890N gas chromatograph equipped with a flame ion-
ization detector (Agilent Technologies, Palo Alto, CA), FAME
were separated by a 100 m × 0.25 mm i.d. (0.2 µm film thick-
ness) CP-Sil 88 column (Varian, Lake Forest, CA) protected
by a 2.5 m × 0.25 mm i.d. fused silica retention gap. Ultrapure
hydrogen at constant pressure was the carrier gas. Pure methyl
ester standards (Nu-Check Prep, Inc.) were used for identifica-
tion and quantification of sample FA (23). Quantities of sub-
strate and product FA (µg/mg of tissue) for selected FA desatu-
ration reactions were used to calculate desaturation indices for
liver, muscle, and femur, where desaturation index = sub-
strate/(substrate + product).

Northern blotting. A pkk160 plasmid containing the mouse
SCD fragment was donated by Dr. James Ntambi (Department
of Biochemistry, University of Wisconsin—Madison), and a
pmFAS/CR11 plasmid containing the mouse FAS fragment
was obtained from Dr. Hitoshi Shimano (Department of Inter-
nal Medicine, University of Tsukuba, Japan). The pDrive
cloning vector containing rat β-actin was obtained from Dr.
William Huckle (Department of Biomedical Sciences and
Pathobiology, Virginia Tech). Plasmids were used to prepare
cDNA probes as previously described (18). Total adipose tis-
sue and liver RNA were extracted using TRI REAGENT®
(MRC, Cincinnati, OH), separated by electrophoresis on 1%
agarose gel containing 0.66 M formaldehyde, and transferred
to a Magna Charge nylon membrane (MSI, Westborough, MA)
by downward capillary blotting and UV crosslinking. Specific
mRNA bands on the membrane were detected using the DIG
High Prime DNA Labeling and Detection Starter Kit 2 (Roche
Diagnostics Corporation, Indianapolis, IN). Intensity of bands
was determined by GelWorks® 1D Intermediate software, ver-
sion 4.01 (UVP, Inc., Upland, CA). The β-actin band was used
for normalization of SCD and FAS mRNA abundance.

Statistical analysis. Data were analyzed as a completely ran-
domized design with a factorial arrangement of treatments
using the MIXED procedure of SAS® (Windows version 9.1,
Cary, NC). Interactions in the initial model were dietary treat-
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TABLE 1
FA Composition of Diets Fed to Growing Male and Female Mice for 6 Wk

Dietary t10,c12-CLA (% total FA)

FA 0% 0.15% 0.30%

10:0 0.02 0.02 0.02
12:0 0.04 0.05 0.05
14:0 0.12 0.13 0.12
16:0 9.26 9.41 9.18
cis-9-16:1 0.18 0.20 0.19
18:0 2.49 2.65 2.52
trans-11-18:1 0.02 0.02 0.02
cis-9-18:1 34.41 33.09 31.77
18:2n-6 47.34 46.54 46.28
cis-9,trans-11-18:2 0.02 0.18 0.32
trans-10,cis-12-18:2 0.00 1.37 2.67
18:3n-3 3.72 3.57 3.77
20:0 0.39 0.39 0.38
20:4n-6 0.02 0.02 0.03
Total (µg/mg of diet) 44.07 44.76 46.14



ment × gender, treatment × week, gender × week, and treatment
× gender × week. Because gender had a significant (P < 0.05)
effect on most variables in the initial model, data for each gen-
der were analyzed separately. The separate analyses for males
and females included a treatment × week interaction. Least-
square means ± SEM (combined observations for weeks 2, 4,
and 6) for variables within gender are presented in tables and
figures. Within each gender, contrasts were performed to test
the linear (dose-dependent) effects of the amount of dietary
t10,c12-CLA on each variable.

RESULTS

Table 2 lists overall (mean of weeks 2, 4, and 6) effects of di-
etary t10,c12-CLA content on body weight, carcass composi-
tion, tissue weights, and total FA in tissues in male and female
mice. Dietary t10,c12-CLA did not alter body weight or food
intake (data not shown) during the 6-wk study, regardless of
gender, when compared with the control groups. Dry carcass
weight, however, was reduced by t10,c12-CLA. In the initial
statistical analysis, which included both genders, a gender by

FATTY ACID DESATURATION IN LIVER, MUSCLE, AND BONE 765

Lipids, Vol. 41, no. 8 (2006)

TABLE 2
Meana Body Weight, Carcass Composition, Tissue Weights, and Tissue FA Content for Male and Female Mice Fed
t10,c12-CLA

Dietary t10,c12-CLA

0% 0.15% 0.30% SEM P <b

Body weight (g)
Male 32.2 32.3 31.8 0.5 0.71
Female 24.7 24.7 25.2 0.3 0.48

Dry carcass
Weight (g)
Male 5.88 4.32 4.10 0.20 0.01
Female 3.62 3.16 3.14 0.12 0.01

CP (g)
Male 2.55 2.42 2.55 0.09 0.51
Female 1.92 1.83 1.91 0.05 0.46

CP (%)
Male 44.8 56.2 62.2 0.9 0.01
Female 53.6 58.4 61.2 1.0 0.01

EE (g)
Male 2.10 1.01 0.81 0.12 0.01
Female 1.07 0.79 0.60 0.07 0.01

EE (%)
Male 35.0 23.7 19.8 1.5 0.01
Female 29.3 24.0 18.7 1.8 0.01

Liver
Weight (g)
Male 2.04 2.30 2.36 0.06 0.01
Female 1.50 1.60 1.77 0.05 0.01

Total FA (Ìg/mg)
Male 38.8 45.0 59.0 3.0 0.01
Female 34.4 43.3 49.7 2.4 0.01

Epididymal adipose (g) 0.73 0.26 0.14 0.04 0.01
Inguinal adipose (g) 0.34 0.20 0.16 0.03 0.01

Muscle
Weight (g)
Male 0.19 0.20 0.20 0.006 0.20
Female 0.15 0.14 0.15 0.004 0.20

Total FA (Ìg/mg)
Male 23.7 14.0 10.7 1.3 0.01
Female 19.7 13.0 11.9 1.2 0.01

Femur
Weight (mg)
Male 66.6 73.8 70.0 1.6 0.01
Female 54.6 58.5 58.6 1.5 0.11

Total FA (Ìg/mg)
Male 4.18 3.47 2.32 0.25 0.01
Female 3.34 2.95 2.65 0.24 0.13

aValues are an overall least-square mean for 21 observations, where seven mice within each gender were 
sacrificed after consuming their assigned diet for 2, 4, or 6 wk.
bProbability of a linear effect due to dietary t10,c12-CLA content.



treatment interaction (P < 0.05) resulted due to females re-
sponding to the dietary treatments to a lesser extent than males.
At 6 wk, carcass weight was 30% lower for males fed 0.15%
or 0.30% t10,c12-CLA, compared with the control, but female
dry carcass weight was reduced by only 13%. The reduced car-
cass weight of males and females was due primarily to a dose-
dependent reduction in the amount (g) of EE, whereas amount
of carcass CP was similar for all dietary treatments. Thus, CP
became a greater percentage of carcass weight as dietary
t10,c12-CLA content increased.

Overall, liver weight of male and female mice increased in
response to dietary t10,c12-CLA in a dose-dependent manner,
and the increase was accompanied by an increase in total FA
content (Table 2). With the exception of females at 6 wk, liver
weight was consistently greater for mice fed t10,c12-CLA at 2,
4, and 6 wk (Fig. 1). There were overall reductions in inguinal
(female) and epididymal (male) fat pad weights in response to
increasing dietary t10,c12-CLA content. The CLA-induced re-
ductions in epididymal adipose tissue weight in males were
greater than the reductions in inguinal adipose tissue weight in
females due primarily to a biweekly increase in epididymal adi-
pose tissue weight for control-fed male mice compared with a
decline in weight for those fed 0.15% or 0.30% t10,c12-CLA
(Fig. 2). Gastrocnemius muscle weight was not altered by di-
etary treatments, but total FA content of muscle of male and fe-
male mice decreased in a dose-dependent manner in response
to dietary t10,c12-CLA. Although femur weight was numeri-
cally greater for male and female mice fed 0.15% or 0.30%
t10,c12-CLA, compared with the control groups, the response
was significant (P < 0.01) only for males. Likewise, the reduc-
tion in femur total FA content in response to increasing dietary
t10,c12-CLA content was significant (P < 0.01) only for males.

When expressed as a percentage of total FA (data not shown),
concentration of t10,c12-CLA was highest in muscle (0.36% and
0.59% for mice fed 0.15% and 0.30% t10,c12- CLA, respec-

tively), intermediate in femur (0.20% and 0.39%), lowest in liver
(0.15% and 0.31%), and not detectable in these tissues of mice
fed the control diet. Palmitic acid (19–24% of total FA), stearic
acid (6–10%), oleic acid (29–36%), and linoleic acid (15–21%)
were the primary FA in muscle and femur. Palmitic acid
(22–23% of total FA) and linoleic acid (17–21%) concentrations
in liver were similar to those in muscle and femur. However,
stearic acid (17–23%) was greater and oleic acid (20–23%) was
lower in liver compared with muscle or femur.

Desaturation indices for liver, gastrocnemius muscle, and
femur are listed in Table 3. Potential substrates for the ∆9 de-
saturation reaction include palmitic acid, stearic acid, and
vaccenic acid (trans-11-18:1). Desaturation of vaccenic acid
was included in Table 3 because it accounted for a small por-
tion of total FA in all diets (Table 1). The desaturation indices
for 18:0 and trans-11-18:1 in liver of males and females were
reduced by dietary t10,c12-CLA. In contrast, the desaturation
indices for 16:0 and 18:0 in muscle (males and females) and
femur (males only) were elevated by t10,c12-CLA. The desat-
uration index for 18:2n-6, which includes ∆5 and ∆6 desat-
urases, in liver was not influenced by dietary t10,c12-CLA con-
tent, but it was reduced in muscle (males and females) and
femur (males only) of mice fed t10,c12-CLA. The 18:3n-3 de-
saturation index in liver of male mice was elevated in response
to dietary t10,c12- CLA, but was not altered in muscle or femur
of either gender.

FA analysis of adipose tissue was not possible, because all
available tissue was needed for RNA isolation. Evaluation of
adipose tissue RNA revealed linear reductions in SCD (Fig. 3)
and FAS (Fig. 4) mRNA, regardless of gender, due to increas-
ing dietary t10,c12-CLA content. In addition, SCD and FAS
expression in adipose tissue of females was greater (P < 0.05)
than in males. Unlike adipose tissue, overall hepatic SCD
mRNA expression was not affected by dietary t10,c12-CLA
content or gender (data not shown).
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FIG. 1. Biweekly changes in liver weight for male (M) and female (F)
mice fed 0.15% or 0.30% t10,c12-CLA, where n = 7. The overall (com-
bined data for weeks 2, 4, and 6) increase in liver weight due to dietary
CLA content was linear (P < 0.01) for male and female mice, as indi-
cated in Table 2.

FIG. 2. Biweekly changes in epididymal (M) or inguinal (F) fat pad
weight of mice fed 0.15% or 0.30% t10,c12-CLA, where n = 7. The
overall (combined data for weeks 2, 4, and 6) reduction in fat pad
weight due to dietary CLA content was linear (P < 0.01) for male and
female mice, as indicated in Table 2.



DISCUSSION

Despite reductions in weight of the dry carcass and carcass fat
content in this study, total body weight and food intake were
not influenced by 0.15% or 0.30% dietary t10,c12-CLA. Previ-
ous dose-response studies using male mice indicated diets con-
taining 0.5% or more CLA mixture were needed for reductions

of body weight or energy intake (10,24), and these reductions
eventually were attributed to dietary t10,c12-CLA rather than
c9,t11-CLA (25).

A dry carcass without head, skin, feet, and tail was used in
the present study to obtain estimates of changes in lipid and
protein content of structural body components in response to
dietary t10,c12-CLA. Carcass weight, carcass lipid content,
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TABLE 3
Desaturation Indicesa for Liver, Gastrocnemius Muscle, and Femur of Male and Female Mice Fed t10,c12-CLA

Dietary t10,c12-CLA

0% 0.15% 0.30% SEM P <b

Liver
16:0 to 16:1

Male 0.97 0.97 0.97 0.003 0.58
Female 0.99 0.98 0.98 0.001 0.13

18:0 to 18:1
Male 0.49 0.45 0.37 0.018 0.01
Female 0.55 0.51 0.48 0.017 0.02

trans-11-18:1 to c9,t11-CLA
Male 0.89 0.75 0.66 0.040 0.01
Female 0.84 0.67 0.59 0.048 0.01

18:2n-6 to 20:4n-6
Male 0.74 0.76 0.79 0.017 0.16
Female 0.75 0.77 0.77 0.019 0.85

18:3n-3 to 20:5n-3
Male 0.83 0.87 0.90 0.016 0.01
Female 0.80 0.83 0.86 0.019 0.14

Muscle
16:0 to 16:1

Male 0.80 0.87 0.90 0.006 0.01
Female 0.85 0.89 0.91 0.008 0.01

18:0 to 18:1
Male 0.13 0.17 0.21 0.010 0.01
Female 0.15 0.17 0.22 0.014 0.01

trans-11-18:1 to c9,t11-CLA
Male 0.45 0.52 0.53 0.034 0.22
Female 0.43 0.38 0.38 0.031 0.33

18:2n-6 to 20:4n-6
Male 0.90 0.83 0.80 0.013 0.01
Female 0.87 0.84 0.79 0.010 0.01

18:3n-3 to 20:5n-3
Male 0.90 0.89 0.86 0.017 0.29
Female 0.86 0.80 0.83 0.020 0.07

Femur
16:0 to 16:1

Male 0.79 0.81 0.86 0.011 0.01
Female 0.84 0.85 0.86 0.011 0.52

18:0 to 18:1
Male 0.18 0.20 0.26 0.013 0.01
Female 0.22 0.23 0.25 0.014 0.44

trans-11-18:1 to c9,t11-CLA
Male 0.38 0.40 0.51 0.042 0.06
Female 0.41 0.35 0.40 0.038 0.40

18:2n-6 to 20:4n-6
Male 0.85 0.83 0.77 0.013 0.01
Female 0.82 0.82 0.82 0.013 0.94

18:3n-3 to 20:5n-3
Male 0.81 0.80 0.79 0.008 0.31
Female 0.80 0.78 0.79 0.010 0.55

aDesaturation index = substrate/(substrate + product). Values are an overall least-square mean for 21 observations, where
seven mice within each gender were sacrificed after consuming their assigned diet for 2, 4, or 6 wk.
bProbability of a linear effect due to dietary t10,c12-CLA content.



and weight of the epididymal or inguinal fat pad were reduced
in a dose-dependent manner. Reduction in carcass fat content
accounted for a majority of the reduction in dry carcass weight,
because protein content of the carcass was not altered. Al-
though there was a dose-dependent decrease in total FA in mus-
cle of both genders, femur FA content was reduced to a greater
extent in males (45%) than in females (21%). In association
with reduced deposition of lipids in peripheral tissues, how-
ever, was a 15–18% increase in weight of the liver. Liver en-
largement was reported for male mice fed a diet containing
1.0% CLA mixture (40% t10,c12-CLA) (24), male mice fed
1.5% CLA mixture (48% t10,c12-CLA ) (26), female mice fed
1% CLA mixture (36% t10,c12-CLA) (27), female mice fed
0.4% purified t10,c12-CLA (28), and male and female mice fed
1.0% purified t10,c12-CLA (29). Hepatic enlargement was as-
sociated with a 3- to 7-fold increase in triacylglycerol content
(26,28). The dose-dependent increase in liver weight and total
FA content noted in this study suggested the lower threshold
for these hepatic responses may be 0.15% t10,c12-CLA or less
in a diet.

Gastrocnemius muscle weight of male and female mice was
not affected by dietary treatments. However, femur weight in-
creased due to 0.15% and 0.30% dietary t10,c12-CLA. In-
creased bone weight may be due to a decrease in 20:4n-6 con-
centration in bone (30), which also was observed in the current
study (data not shown). Inadequate 20:4n-6 may reduce pro-
duction of eicosanoids, including prostaglandin E2 (1), essen-
tial for bone resorption and osteoclastic activity (31). In re-
sponse to reduced osteoclastic activity, net bone turnover may
be low and lead to increased bone forming rate.

Previous studies evaluated potential causes of reduced body
fat deposition, including adipocyte apoptosis and insulin resis-
tance, due to CLA mixtures or purified t10,c12-CLA
(13,27,28,29). Female mice fed a diet with 1.0% CLA mixture

for 5 mon had reduced FAS mRNA expression in white adi-
pose tissue (27). In contrast, SCD mRNA expression was re-
duced in mouse 3T3-L1 pre-adipocytes in response to t10,c12-
CLA (13). In the current study, there was a linear decrease in
expression of FAS and SCD mRNA in response to dietary
t10,c12-CLA in male and female mice. Males, however, had
lower FAS and SCD mRNA in adipose tissue than females.
Lower expression of FAS and SCD in males suggested that
their adipose tissue depots may be more susceptible to the in-
hibitory effects of t10,c12-CLA, which appeared to be con-
firmed by the greater dose-dependent reduction in epididymal
fat pad weight of males compared with inguinal fat pad weight
reduction of females at 4 and 6 wk (Fig. 2).

FA desaturation indices as indicators of ∆9, ∆5, and ∆6 de-
saturation in this study were based on the concentration
(µg/mg) of a selected FA in a tissue and calculated as a ratio of
substrate to (substrate plus product). In the liver and most other
tissues, SCD catalyzes the conversion of 16:0 to cis-9-16:1 and
18:0 to cis-9-18:1 by insertion of a double bond at the ∆9 posi-
tion (32). Likewise, SCD desaturates trans-11-18:1 to c9,t11-
18:2 (33). Highly unsaturated FA, such as 20:4n-6 and 20:5n-
3, are formed from 18:2n-6 or 18:3n-3 by ∆5 and ∆6 desatura-
tion. Thus, an increase in a desaturation index (Table 3)
suggested a reduction in activity of a corresponding desaturase
enzyme. Increases in 16:0 and 18:0 desaturation indices for
muscle (male and female) and femur (males only) were ob-
served for mice fed t10,c12-CLA, indicating a corresponding
reduction in SCD activity as previously reported for mouse
mammary tissue (18) and pre-adipocytes (13). In contrast, re-
ductions in 18:0 and trans-11-18:1 desaturation indices for
liver of male and female mice were observed in the present
study, and suggested enhanced hepatic SCD activity. Expres-
sion of SCD mRNA in the liver of male and female mice in the
present study, however, was not altered by dietary t10,c12-

768 S. VISWANADHA ET AL.

Lipids, Vol. 41, no. 8 (2006)

FIG. 3. SCD mRNA in epididymal adipose tissue of male mice and in-
guinal adipose tissue of female mice fed 0.15% or 0.30% t10,c12-CLA.
Each bar represents the mean for 21 mice, where seven mice were sac-
rificed at 2, 4, or 6 wk within the 6-wk study. The decline in SCD mRNA
due to dietary t10,c12-CLA content was linear (P < 0.05) for male and
female mice, and SCD mRNA abundance was greater (P < 0.05) for fe-
males compared with males.

FIG. 4. FAS mRNA in adipose tissue of male and female mice fed
t10,c12-CLA. Each bar represents the mean for 21 mice, where seven
mice were sacrificed at 2, 4, or 6 wk within the 6-wk study. The decline
in FAS mRNA due to dietary t10,c12-CLA content was linear (P < 0.05)
for male and female mice, and FAS mRNA abundance was greater (P <
0.05) for females compared with males.



CLA. Hepatic SCD mRNA in lactating mice also was not al-
tered by dietary t10,c12-CLA, but SCD activity was reduced
(18). The t10,c12 CLA isomer most likely altered hepatic SCD
activity by post-translational mechanisms rather than gene tran-
scription (17).

The hepatic 18:2n-6 desaturation index was not altered by
dietary treatments in this study, but the index was reduced in
muscle (males and females) and femur (males only). The pro-
portion of 20:4n-6, the product of 18:2n-6 desaturation and
elongation, in bone and muscle of male and female mice was
increased (data not shown). An increase in activity of ∆5 or ∆6
desaturase in muscle and femur may be a metabolic response
to compensate for the apparent decrease in ∆9 desaturase ac-
tivity noted above. In contrast, dietary t10,c12-CLA caused an
increase in the hepatic 18:3n-3 desaturation index of male
mice, suggesting inhibition of ∆5 or ∆6 desaturation. There was
a reduction in ∆6 desaturation in Hep2G cells in response to
t10,c12-CLA when the ratio 20:3n-6 to18:2n-6 was used as an
index (34). Likewise, the ratio of (18:3n-6 + 20:3n-6) to 18:2n-
6 in plasma phospholipids suggested potential inhibition of ∆6
desaturation in response to daily consumption of purified
t10,c12-CLA by overweight men and women (9). In addition,
hepatic ∆6 desaturase activity was reduced by c9,t11-CLA and
t10,c12-CLA added to microsomal incubations (35). Thus, al-
terations in 18:2n-6 or 18:3n-3 desaturation indices in this
study may have resulted primarily from changes in activity of
∆6 desaturases.

Our results indicated gender accounted for minor differ-
ences in the capacity of adipose tissue, via FAS and SCD, to
respond to the inhibitory actions of dietary t10,c12-CLA on
lipid synthesis and storage. However, results also indicated that
evaluations of lower concentrations of dietary t10,c12-CLA are
needed to establish the appropriate amount of this CLA isomer
required for acceptable long-term reductions in body fat con-
tent with minimal negative effects on liver lipid content and es-
sential FA desaturation in muscle, bone, and other tissues. For
example, conjugated EPA (36) apparently has fewer of the un-
desirable side effects associated with t10,c12-CLA. Thus, both
conjugated isomers could be compared at similar dietary con-
centrations in future studies to determine their desirable and
undesirable dose-dependent characteristics in male and female
animals.
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