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Previous studies have shown stimulatory effects of linoleic acid (LA, C18:2) on differentiation of rat muscle cells in culture (Allen et al. 1985), but

there appears to be little investigation of the effects of other fatty acids. The present study therefore compared the effects of different fatty acids on

muscle cell differentiation in vitro. L6 myoblasts were cultured (Dulbecco’s Modified Eagles Medium þ 10 % fetal calf serum) in six-well plates

until 80 % confluent (day 0). Cells were then either harvested or the medium switched to differentiation medium (Dulbecco’s Modified Eagles

Medium þ 2 % horse serum), supplemented with fatty acid or drug treatments. Cells were harvested on days 0–5 and assayed for creatine

kinase (CK), protein and DNA contents, to give a measure of differentiation (CK/DNA). Initial studies indicated a stimulatory effect of the cis9,-

trans11 (c9,t11) isomer of conjugated linoleic acid (CLA) relative to control. By contrast, the trans10,cis12 (t10,c12) isomer of CLA inhibited

differentiation. Further experiments indicated that inhibition of differentiation by the t10,c12 CLA isomer was dose-dependent (up to 200mM)

and may be via increased cell proliferation. LA and c9,t11 CLA stimulated differentiation at low concentrations (up to 50mM), but inhibited differ-

entiation at high concentrations (200mM). In contrast, oleic acid stimulated differentiation at all concentrations, whereas the saturated fatty acid,

palmitic acid, had no effect. The mechanism appeared not to involve either peroxisome proliferator-activated receptors a or g. The data suggest

that only unsaturated fatty acids have an effect and the presence or absence of a cis-9 double bond may be important.

Fatty acids: PUFA: Conjugated linoleic acid: Skeletal muscle differentiation: Myogenesis

There is increasing evidence to suggest that fatty acids play a
major role in regulating metabolism through effects on gene
expression (Clarke, 2000). For example, fatty acids or their
derivatives may be specific agonists of the peroxisome proli-
ferator-activated receptor (PPAR). The nuclear hormone
receptors play an important role in tissue differentiation.
For example, PPARg is essential in the differentiation of
adipose tissue. Thus through regulating the activity of
PPAR, or other transcription factors, fatty acids may play
a key role in regulating tissue differentiation.

Previous in vitro studies have shown stimulatory effects of
linoleic acid (LA) on differentiation of rat skeletal muscle sat-
ellite cells into myotubes (Allen et al. 1985). However, there
appears to be little in the literature investigating the effects of
other fatty acids. In recent years attention has focussed on
conjugated linoleic acid (CLA). This group of positional and
geometric isomers of conjugated dienoic derivatives of LA
have been suggested to have a range of human health benefits
including antiobesity and antidiabetic effects (Kelly, 2001;
Pariza et al. 2001). CLA has been shown to decrease fat
mass in rodents and pigs and increase insulin sensitivity in
rodents (Pariza et al. 2001). Some of the in vivo studies
indicate that the change in body composition, which often
does not involve a change in body weight, is associated not
only with a decrease in fat mass but also an increase in lean

mass (Pariza et al. 2001). CLA have also been reported to
be potent PPAR agonists (Belury, 2002).

The present study therefore compared the effects of differ-
ent fatty acids, including LA and individual and mixed iso-
mers of CLA, on muscle cell differentiation, as measured by
creatine kinase (CK) content (IU/mg DNA), which is now
considered the best method of quantifying differentiation
(Clemente et al. 2005). Obviously, effects on cell differen-
tiation can be brought about by changes in cell proliferation
or cell death, such that an inhibition of differentiation might
be due to either an induction of cell proliferation or toxic
effects resulting in cell death. To investigate these two possi-
bilities, we investigated the effects of the different fatty acids
on the DNA content (mg/well). The effects were then com-
pared with those of known specific PPARa and PPARg ago-
nists in order to investigate whether these transcription
factors represented a possible mode of action for the observed
fatty acid effects.

Materials and methods

Muscle cell cultures

L6 myoblasts are a myoblast cell line originally derived from
rat skeletal muscle and were kindly donated by Dr Cliff Bailey
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of Aston University. The L6 myoblasts were cultured in growth
medium consisting of Dulbecco’s Modified Eagles Medium
(Sigma Chemical Co., Poole, UK) supplemented with 10 %
fetal calf serum (Sigma), 100 units/ml penicillin and 0·1 mg/
ml streptomycin (Sigma) in six-well plates (Corning) until
they were approximately 80 % confluent. At this time-point
(day 0), cells were either harvested for analysis or the
medium was changed to differentiation medium (Dulbecco’s
Modified Eagles Medium containing 2 % horse serum;
Sigma), supplemented with the various fatty acid or drug treat-
ments. All fatty acids were supplied bound to bovine serum
albumin (BSA; Sigma). Fatty acid–albumin complexes were
prepared by a modification of the method of Van Harken
et al. (1969) as described by Goldstein et al. (1983). The
molar ratio of fatty acid to BSA was 6·7. In order to attempt
to identify a possible mechanism for the observed effects of
fatty acids on muscle differentiation, the PPAR agonists Rosi-
glitazone (donated by GlaxoSmithKline) and Wy14643
(donated by Dr D. Bell, University of Nottingham) were
tested and were initially dissolved in dimethyl sulphoxide,
which was therefore used as a control in these studies.

At various time-points (days 0, 1, 2, 3, 4 and/or 5), cells
from each well (one well per treatment per time-point per
experiment) were washed with PBS before being scraped
into 1 ml 50 mM-sodium citrate buffer (pH 6·75) and stored
frozen (2408C) prior to assay for CK, protein and DNA con-
tents. The time-points varied depending upon whether a treat-
ment was thought to stimulate or inhibit differentiation. For
treatments that stimulated differentiation, earlier time-points
were used since prolonged culture of differentiated myotubes
leads to eventual loss of those myotubes due to them contract-
ing and lifting off the culture plate, which can result in an
initial increase then a decrease in measurements of CK
activity/content.

Analyses of creatine kinase, DNA and protein contents

The cells in citrate buffer were lysed after thawing by soni-
cation, and the CK content measured using a CK assay
kit (Sigma). The volumes were modified for use on a

ninety-six-well absorbance platereader, and the values of CK
activity (IU/ml) were measured relative to a CK control
(Sigma). The DNA content (mg/ml) was measured via a
ninety-six-well fluorescence platereader assay (Rago et al.
1990) and protein content (mg/ml) was measured using the
Lowry method (Lowry et al. 1951), with the volumes again
modified for use on a ninety-six-well absorbance platereader.

Statistical analyses

Each experiment was repeated three or four times to allow
statistical analysis. CK specific activities (IU/mg DNA), pro-
tein content (mg/mg DNA) and DNA content (mg/well)
were analysed for effects of fatty acid and time by two-way
ANOVA using SPSS statistical package version 13.0.1
(SPSS Inc., Chicago, IL, USA). Differences of P,0·05 were
considered significant. The DNA-adjusted CK specific activity
(IU/mg DNA) was used as the quantitative measure of differ-
entiation and DNA content (mg/well) was used to investigate
possible effects on cell proliferation or death.

Results

Preliminary studies compared the effects of LA (C18:2), oleic
acid (OA, C18:1), CLA mix (90 % CLA consisting of approxi-
mately 50:50 cis9,trans11 (c9,t11) CLA and trans10,cis12
(t10,c12) CLA), pure c9,t11 CLA, pure t10,c12 CLA (all at
50mM) and control (BSA). These studies indicated a signifi-
cant interaction between fatty acid and time (P¼0·002;
Table 1), such that at the day 3 time-point, the t10,c12
isomer of CLA inhibited differentiation (CK content), but
the c9,t11 CLA isomer stimulated differentiation relative to
the BSA control. These quantitative changes in the marker
for differentiation (CK IU/mg DNA) were matched by
visual changes in the cultured cells (appearance of more or
fewer myotubes) observed down the microscope (Fig. 1),
with similar changes in the protein content (mg protein/mg
DNA) also being observed (data not shown).

To investigate these effects further, dose response studies
were carried out for each individual fatty acid/CLA isomer,

Table 1. Effects of different fatty acids on DNA content and differentiation (measured as creatine kinase (CK) content) of L6 myoblasts in culture*

(Mean values and standard deviations, n 4, except time-point 3 where n 3)

DNA content (mg/well) CK content (IU/mg DNA)

Time of differentiation (d) Time of differentiation (d)

0 3 5 0 3 5

Fatty acid (50mM) Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Control (BSA) 0·0255 0·0084 0·0543 0·0285 0·0548 0·0152 0·536 0·235 2·278 0·440 3·312 0·987
c9,t11 CLA isomer 0·0278 0·0115 0·0480 0·0157 0·0693 0·0241 0·628 0·249 3·452 0·435 2·604 0·693
CLA mix 0·0315 0·0124 0·0350 0·0176 0·0465 0·0322 0·433 0·178 1·574 0·325 1·416 0·195
Linoleic acid 0·0295 0·0099 0·0797 0·0482 0·0945 0·0234 0·568 0·081 1·363 0·269 2·904 1·697
Oleic acid 0·0340 0·0170 0·0630 0·0210 0·0790 0·0243 0·522 0·123 2·605 0·726 2·923 0·646
t10,c12 CLA isomer 0·0313 0·0109 0·0393 0·0049 0·0385 0·0101 0·509 0·189 0·981 0·239 1·300 0·426

BSA, bovine serum albumin; c9,t11 isomer, cis9,trans11 isomer; CLA, conjugated linoleic acid; t10,c12 isomer, trans10,cis12 isomer.
* For details of procedures, see this page. There were significant fatty acid £ time interactions for both DNA (mg/well) and CK (IU/mg DNA) content (P¼0·002 for both). As

expected, differentiation (CK content) increased with time in the control samples, with an increase in DNA also being observed. The t10,c12 CLA isomer appeared to inhibit
differentiation while the c9,t11 CLA isomer appeared to stimulate differentiation, particularly at the day 3 time-point.
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using doses of 0, 12·5, 25, 50, 100 and 200mM. Palmitic acid
(C16:0) was also studied as an example of a saturated fatty
acid. Treatment with the t10,c12 CLA isomer (C18:2) resulted
in a dose-dependent increase in DNA content and an inhibition
of differentiation (Table 2), with very little differentiation
being observed with doses of 100 and 200mM on days 3
and 4 (P¼0·006 for both, concentration £ time interaction).

In comparison, treatment with the c9,t11 isomer of CLA
(C18:2) stimulated differentiation at lower doses (12·5, 25
and 50mM; Table 3), but inhibited differentiation at the

Fig. 1. Effects of conjugated linoleic acid (CLA) isomers or control (bovine

serum albumin) on differentiation of L6 myoblasts in culture. Photographs

( £ 40 magnification) are representative of cultures treated for 3 d. Small

arrows indicate presence of myotubes. (A), Control; (B), cis9,trans11 CLA

(50mM); (C), trans10,cis12 CLA (50mM).
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highest dose (200mM; P,0·001, concentration £ time inter-
action), with no effect on DNA content other than an increase
with time (P,0·001, time effect).

Similarly, LA (C18:2 c9,c12) stimulated differentiation at
the lowest dose (12·5mM; Table 4) and inhibited differen-
tiation at the highest dose (200mM; P,0·001, concentration £

time interaction), with no effect on DNA content other than an
increase with time (P,0·001 for time effect). Note that, as in
the preliminary study (Table 1), 50mM-LA appeared to have
no effect on differentiation.

OA (C18:1 c9) was the only MUFA studied and it was
found to stimulate differentiation at all concentrations
(Table 5), with no obvious dose-dependency (P,0·002,
concentration £ time interaction). This was different from
the preliminary study (Table 1) where no significant effect
of 50mM-OA on differentiation was observed, although
there was a numerical increase in CK content on day 3. In gen-
eral, there was little obvious effect of OA on DNA content,
which increased with time, except that the highest doses
(100 and 200mM) reduced the DNA content (P,0·002,
concentration £ time interaction) at the last time-point (day 4).

Palmitic acid (C16:0), the only saturated fatty acid studied,
had no effect on differentiation (Table 6), with only the
expected time effect being observed (P,0·001 for time
effect). DNA content increased with time in control samples,
with no effect of palmitic acid at low doses, but a decrease
in DNA content at the highest dose (P,0·001,
concentration £ time interaction), particularly at the day 3
and 4 time-points (Table 6). This may be suggestive of a
toxic effect of high doses of this particular fatty acid.

As in the preliminary study, these quantitative changes in
the marker for differentiation (CK IU/mg DNA) were matched
by visual changes in the cultured cells (appearance of more or
fewer myotubes) observed down the microscope (data not
shown), with similar trends also observed for changes in pro-
tein content (data not shown).

To further characterise the mechanism for the observed
effects of the different fatty acids, two PPAR agonists were
tested. Rosiglitazone, a PPARg agonist, was found to have
no significant effects on differentiation or DNA content,
with the only effects being the expected increase in differen-
tiation and DNA content with time (Table 7; P,0·001 for
effect of time on both). The PPARa agonist, Wy14643,
appeared to have a small, but significant inhibitory effect on
differentiation (P,0·001, concentration £ time interaction),
possibly due to increased DNA content (P¼0·002,
concentration £ time interaction), but there was no obvious
dose-dependency (Table 8) and the magnitude of the effect
was very small compared to that of t10,c12 CLA (Table 2).

Discussion

To our knowledge, this is the first study to compare the effects
of different fatty acids on the differentiation of skeletal muscle
cells. Interestingly, the two main isomers of CLA (c9,t11 and
t10,c12) showed opposite effects, with c9,t11 CLA stimulating
early differentiation and t10,c12 CLA inhibiting differen-
tiation. LA (C18:2 c9c12) and OA (C18:1 c9) had similar
stimulatory effects to c9,t11 CLA; while the only saturated
fatty acid tested, palmitic acid (C16:0), had no effect. The
stimulatory effect of LA confirms previous work in rat satelliteT
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cells (Allen et al. 1985). The pro-differentiation effects of OA,
LA and particularly c9,t11 CLA may relate to these fatty acids
having anti-cancer effects (see Kelly, 2001; Pariza et al.
2001), since cells must stop proliferating in order to differen-
tiate, although there is no evidence for this from the DNA con-
tent data. Indeed, the pro-differentiation effects of the low
concentrations of fatty acids (12·5–50mM) were not associ-
ated with any effects on DNA content, indicating that they
were not via effects on cell proliferation or death. In contrast,
the anti-differentiation effects of t10,c12 CLA may relate to
increased proliferation, since DNA content was increased.
Indications that there may be toxic effects of the fatty acids
were only seen in the case of palmitic acid, where high con-
centrations (100 or 200mM) appeared to decrease DNA con-
tent. Of the fatty acids studied, the presence of at least one
double bond appears to be important in stimulating differen-
tiation. Why the t10,c12 CLA isomer should have apparently
opposite effects to the other unsaturated fatty acids is not
obvious, but it is possible that this relates to the position of
the double bonds. All of the other unsaturated fatty acids
tested contain a double bond in the cis9 position. Alternatively
it may relate to the antioxidant/pro-oxidant activity of the fatty
acids, since t10,c12 CLA has been shown to be more potent as
an antioxidant than other unsaturated fatty acids (Leung &
Liu, 2000).

In adipose tissue it is well established that PPARg plays an
important role in cellular differentiation (see Brun et al. 1996)
and that fatty acids are able to regulate adipocyte differen-
tiation (adipogenesis), possibly by acting as PPARg agonists
or antagonists. Interestingly, OA (C18:1) has been shown to
stimulate differentiation of porcine adipocytes (Ding &
Mersmann, 2001), while palmitic acid (C16:0) and other satu-
rated fatty acids had no effect. A mix of CLA isomers has also
been shown to inhibit differentiation of 3T3-L1 adipocytes
(Brodie et al. 1999), and this appears to relate specifically to
the t10,c12 isomer (Brown et al. 2001; Lin et al. 2001).
These effects are similar to those described here in muscle
cells. Skeletal muscle is known to express all three isoforms
of PPAR (a, b/d and g; Holst et al. 2003; Wolf, 2004; Gri-
maldi, 2005), with all appearing to regulate lipid metabolism,
particularly fatty acid uptake and catabolism. Since unsatu-
rated fatty acids may act as agonists of PPAR, we investigated
whether known PPAR agonists could mimic the observed
effects of fatty acids. The apparent lack of, or at most small,
effect of the two PPAR agonists (Wy 14 643 and Rosiglita-
zone) suggests that the observed effects of fatty acids on
muscle cell differentiation do not involve PPARa or g. How-
ever, we cannot rule out an effect via PPARb/d. Possible
alternative mechanisms include (1) modulation of the activity
of other transcription factors; and (2) oxidant/antioxidant
properties of the fatty acids. A recent publication (Orze-
chowski et al. 2002) demonstrated stimulatory effects of
micromolar concentrations of hydrogen peroxide on L6 myo-
blast differentiation; whereas millimolar concentrations led to
cell death by apoptosis. The effects of hydrogen peroxide are
very similar to our observed effects of LA and c9,t11 CLA on
differentiation, suggesting that similar oxidant/antioxidant
effects may be involved. Indeed, we have recently shown
similar dose-dependent effects of hydrogen peroxide in our
L6 cultures (unpublished results). One of the downstream tar-
gets of hydrogen peroxide is the transcription factor, nuclearT

a
b
le

6
.

D
o
s
e
-d

e
p
e
n
d
e
n
t

e
ff

e
c
ts

o
f

p
a
lm

it
ic

a
c
id

(C
1
6
:0

)
o
n

D
N

A
c
o
n
te

n
t

a
n
d

d
if
fe

re
n
ti
a
ti
o
n

(m
e
a
s
u
re

d
a
s

c
re

a
ti
n
e

k
in

a
s
e

(C
K

)
c
o
n
te

n
t)

o
f

L
6

m
y
o
b
la

s
ts

in
c
u
lt
u
re

*

(M
e
a
n

v
a
lu

e
s

a
n
d

s
ta

n
d
a
rd

d
e
v
ia

ti
o
n
s
,
n

4
)

D
N

A
c
o
n
te

n
t

(m
g
/w

e
ll)

C
K

c
o
n
te

n
t

(I
U

/m
g

D
N

A
)

T
im

e
o
f

d
if
fe

re
n
ti
a
ti
o
n

(d
)

T
im

e
o
f

d
if
fe

re
n
ti
a
ti
o
n

(d
)

0
2

3
4

0
2

3
4

P
a
lm

it
ic

a
c
id

c
o
n
c
e
n
tr

a
ti
o
n

(m
M

)
M

e
a
n

S
D

M
e
a
n

S
D

M
e
a
n

S
D

M
e
a
n

S
D

M
e
a
n

S
D

M
e
a
n

S
D

M
e
a
n

S
D

M
e
a
n

S
D

B
S

A
(0

m
M

)
0
·0

6
3

0
·0

0
4

0
·0

8
9

0
·0

0
9

0
·1

0
5

0
·0

0
7

0
·0

9
3

0
·0

3
9

0
·7

3
0

0
·4

9
5

2
·6

9
8

0
·4

0
6

2
·5

0
2

0
·2

7
8

3
·8

4
1

3
·7

4
8

1
2
·5

0
·0

6
4

0
·0

0
5

0
·0

7
7

0
·0

0
8

0
·0

8
7

0
·0

0
2

0
·0

9
2

0
·0

0
3

0
·9

5
3

0
·0

6
7

3
·4

5
5

0
·3

5
6

3
·3

6
0

0
·1

9
5

3
·3

1
3

0
·1

0
9

2
5

0
·0

6
4

0
·0

0
4

0
·0

8
7

0
·0

0
6

0
·0

9
5

0
·0

0
2

0
·0

7
9

0
·0

3
9

0
·9

4
3

0
·0

9
1

2
·9

8
5

0
·1

5
3

3
·1

6
5

0
·1

7
0

5
·8

5
1

5
·7

4
1

5
0

0
·0

6
0

0
·0

0
5

0
·0

8
6

0
·0

0
3

0
·0

9
0

0
·0

0
2

0
·0

9
9

0
·0

0
7

0
·9

3
2

0
·0

4
7

3
·0

2
2

0
·1

2
8

3
·3

1
0

0
·1

9
5

3
·0

7
4

0
·1

6
8

1
0
0

0
·0

6
3

0
·0

0
8

0
·0

8
0

0
·0

0
4

0
·0

9
6

0
·0

2
0

0
·0

9
4

0
·0

1
1

0
·9

6
8

0
·1

0
4

2
·7

6
4

0
·1

6
8

3
·1

2
2

0
·5

8
0

3
·2

4
1

0
·3

8
8

2
0
0

0
·0

6
4

0
·0

0
6

0
·0

5
9

0
·0

0
6

0
·0

5
2

0
·0

2
4

0
·0

1
5

0
·0

1
1

0
·9

1
9

0
·0

8
9

0
·7

3
6

0
·3

2
0

2
·0

8
3

4
·0

0
0

3
·2

5
6

6
·3

7
0

B
S

A
,

b
o
v
in

e
s
e
ru

m
a
lb

u
m

in
.

*
F

o
r

d
e
ta

ils
o
f

p
ro

c
e
d
u
re

s
,

s
e
e

p
.

6
2
4
.

T
h
e
re

w
a
s

a
s
ig

n
ifi

c
a
n
t

c
o
n
c
e
n
tr

a
ti
o
n
£

ti
m

e
in

te
ra

c
ti
o
n

fo
r

D
N

A
(m

g
/w

e
ll)

c
o
n
te

n
t

(P
,

0
·0

0
1
),

b
u
t

o
n
ly

ti
m

e
s
ig

n
ifi

c
a
n
tl
y

a
lte

re
d

C
K

(I
U

/m
g

D
N

A
)

c
o
n
te

n
t

(P
¼

0
·9

6
6
,
P
¼

0
·4

9
6

a
n
d
P
,

0
·0

0
1

fo
r

in
te

ra
c
ti
o
n
,

co
n
c
e
n
tr

a
ti
o
n

a
n
d

ti
m

e
e
ff

e
c
ts

,
re

s
p
e
c
ti
v
e
ly

).
A

s
e
x
p
e
c
te

d
,

d
if
fe

re
n
ti
a
ti
o
n

(C
K

c
o
n
te

n
t)

in
c
re

a
s
e
d

w
it
h

ti
m

e
in

th
e

c
o
n
tr

o
l
s
a
m

p
le

s
,

a
c
c
o
m

p
a
n
ie

d
b
y

a
n

in
c
re

a
s
e

in
D

N
A

c
o
n
te

n
t.

P
a
lm

it
ic

a
c
id

a
p
p
e
a
re

d
to

re
d
u
c
e

D
N

A
c
o
n
-

te
n
t

a
t

th
e

h
ig

h
e
s
t

c
o
n
c
e
n
tr

a
ti
o
n

(2
0
0
m

M
),

p
a
rt

ic
u
la

rl
y

a
t

th
e

d
a
y

3
a
n
d

4
ti
m

e
-p

o
in

ts
,

b
u
t

h
a
d

n
o

e
ff

e
c
t

o
n

d
iff

e
re

n
ti
a
ti
o
n
.

M. S. Hurley et al.628

https://doi.org/10.1079/BJN
20051711  Published online by Cam

bridge U
niversity Press

https://doi.org/10.1079/BJN20051711


factor kappa B, which responds directly to oxidative stress
(Siebenlist et al. 1994). There is also evidence that insulin-
like growth factor-I (IGF-I) activates nuclear factor kappa B
in myeloma cells (Mitsiades et al. 2002), presumably via the
IGF type-1 receptor. IGF-I and IGF-II were the first (and
until recently only) factors known to stimulate muscle differ-
entiation (see Brameld et al. 1998), with the effects of both
being via the IGF type-1 receptor. Indeed, local expression
of IGF-II may be an important autocrine regulator of muscle
cell differentiation (see Brameld et al. 1998; Florini et al.
1991). Hence fatty acids, oxidative stress and IGF may all
regulate muscle differentiation via common signalling mech-
anisms involving the activation of nuclear factor kappa
B. Alternatively, fatty acids might regulate IGF-I or IGF-II
production in muscle.

At the present time it is unclear how these effects in cell
culture might translate into in vivo effects of different dietary
fatty acids. As already mentioned, CLA has been reported to

increase muscle mass, at least in some studies (see Kelly,
2001; Pariza et al. 2001). Most of the available evidence
suggests that this effect is associated with the t10,c12 CLA
isomer. The fact that t10,c12 CLA inhibits muscle cell differ-
entiation, possibly by stimulating proliferation, may account
for these in vivo observations and clearly requires further
investigation. However, the present study does indicate that
unsaturated fatty acids have the potential to regulate muscle
gene expression and differentiation in a similar way to that
already described in other tissues such as adipose tissue
(Ding & Mersmann, 2001).
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Table 7. Dose-dependent effects of the peroxisome proliferator-activated receptor g agonist, Rosiglitazone, on DNA content and differentiation
(measured as creatine kinase (CK) content) of L6 myoblasts in culture*

(Mean values and standard deviations, n 4)

DNA content (mg/well) CK content (IU/mg DNA)

Time of differentiation (d) Time of differentiation (d)

0 1 4 0 1 4

Rosiglitazone concentration(mM) Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Control 0·0338 0·0064 0·0328 0·0109 0·0465 0·0057 0·710 0·126 1·875 0·733 3·843 1·157
DMSO 0·0313 0·0047 0·0413 0·0097 0·0488 0·0028 0·800 0·213 1·487 0·548 3·763 0·647
0·1 0·0340 0·0041 0·0368 0·0096 0·0495 0·0025 0·671 0·199 1·445 0·461 4·403 0·887
1 0·0343 0·0039 0·0370 0·0016 0·0460 0·0056 0·726 0·164 1·248 0·466 4·410 1·128
10 0·0338 0·0074 0·0383 0·0078 0·0478 0·0072 0·756 0·249 1·232 0·466 4·557 1·518

DMSO, dimethyl sulphoxide.
* For details of procedures, see p. 624. Note that there are two controls, an untreated and a DMSO-treated, since DMSO was used as the vehicle for the Rosiglitazone. There

were no significant concentration £ time interactions for either CK (IU/mg DNA) or DNA (mg/well) content (P¼0·475 and P¼0·667, respectively). Only time significantly
altered CK (IU/mg DNA) or DNA (mg/well) content (P,0·001 for both). Hence, differentiation (CK content) increased with time in the control and treated samples, with no
effect of DMSO or Rosiglitazone (P¼0·969). Similarly, DNA content increased with time, but there was no effect of DMSO or Rosiglitazone (P¼0·690).

Table 8. Dose-dependent effects of the peroxisome proliferator-activated receptor a agonist, Wy14643, on DNA content and differentiation (measured
as creatine kinase (CK) content) of L6 myoblasts in culture*

(Mean values and standard deviations, n 4)

DNA content (mg/well) CK content (IU/mg DNA)

Time of differentiation (d) Time of differentiation (d)

0 2 4 0 2 4

Wy14643 concentration (mM) Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Control 0·0606 0·0063 0·0645 0·0069 0·0745 0·0063 0·786 0·110 3·463 0·128 3·529 0·083
DMSO 0·0583 0·0098 0·0780 0·0070 0·0881 0·0071 0·756 0·192 3·000 0·305 3·027 0·258
5 0·0600 0·0100 0·0799 0·0107 0·0859 0·0103 0·744 0·130 2·814 0·259 3·208 0·252
10 0·0588 0·0063 0·0811 0·0069 0·0853 0·0075 0·836 0·085 2·579 0·394 3·238 0·252
50 0·0536 0·0094 0·0700 0·0062 0·0772 0·0054 0·909 0·229 2·548 0·204 3·182 0·252
100 0·0608 0·0048 0·0643 0·0063 0·0664 0·0080 0·857 0·053 2·077 0·063 3·105 0·096

DMSO, dimethyl sulphoxide.
* For details of procedures, see p. 624. Note that there are two controls, an untreated and a DMSO-treated, since DMSO was used as the vehicle for the Wy14643. There

were significant concentration £ time interactions for both DNA (mg/well) and CK (IU/mg DNA) content (P¼0·002 and P,0·001, respectively). As expected, differentiation
(CK content) increased with time in the control (untreated) samples, accompanied by an increase in DNA content. Wy14643 appeared to inhibit differentiation slightly in a
dose-dependent manner, particularly at the day 2 time-point, and increased DNA content at low concentrations (5–10mM), with no effect at high concentrations. The magni-
tude of these effects were not as pronounced as for similar concentrations of the trans10,cis12 isomer of CLA.
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