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Tab.1 Primers used in RT-PCR analysis

Gene Primer sequence Length/bp Annealing temperature/C

PPAR« Sense: 5'-AAGCCATCTTCACGATGCTG-3’ 509 56
Antisense; 5'-TCAGAGGTCCCTGAACGGTG-3’

SREBP-1 Sense: 5'-GGAGCCATGGATTGCACATT-3’ 191 54
Antisense: 5'-AGGAAGGCTTCCAGAGAGGA-3’

SREBP-2 Sense: 5'-CCGGTAATGATGGGCCAAGAGAAAG-3’ 400 57
Antisense: 5'-AGGCCGGGGGAGACATCAGAAG-3’

FAS Sense: 5'-GCAACTGTGCGTTAGCCAC-3’ 709 54
Antisense: 5'-TGTTTCAGGGGAGAAGAGACC-3’

DGAT Sense: 5'-TGGTCCCTACTATCCAGAACTCCA-3’ 492 60
Antisense; 5'-CCAATGATGAGTGTCACCCACAC-3’

CPT-1a Sense: 5'-TATGTGAGGATGCTGCTTCC-3’ 629 60
Antisense; 5'-GACAAGCTTAGCTCTCCGAG-3’

FATP4 Sense; 5'-TGGATGAGCTGGGCTACC-3’ 200 58
Antisense: 5'-GTTGCTAGTGGGGCTTGC-3’

L-FABP Sense: 5'-GGCGATGGGTCTGCCTGAGGA-3’ 151 60
Antisense: 5'-TTCGCACTCCTCCCCCAAGGT-3’

GAPDH Sense: 5'-GCCATCAACGACCCCTTCATT-3’ 702 56

Antisense: 5'-CGCCTGCTTCACCACCTTCTT-3’

PPARa: peroxisome proliferator-activated receptor a; SREBP . sterol regulatory element-binding protein; FAS. fatty acid synthase; DGAT .
diacylglycerol acyltransferase; CPT-1a. carnitine palmitoyltransferase-1a; FATP. fatty acid transporter protein; L-FABP. liver fatty acid

binding protein; GAPDH . glyceraldehyde-3-phosphate dehydrogenase.
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Tab.2 Effect of osthole on triglycerides (TG) and free
fatty acid (FFA) contents in cultured rat hepatocytes

Drug/pmol-L ! -I:1G/ ) FI:A/ .
mg-g~' protein umol-g~' protein

0.1%DMSO( vehicle control) 288 +4 801 £28
Osthole 12.5 222 £1* 684 £17 **

25 197 £13* 630 +31 ™

50 147 £11* 448 £30 **

100 98 +10 ™ 225 +16 ™
MK886 1 329 +19°° 968 +14 **
MK886 1 + Osthole 100 240 £13 732 £26 %

After the hepatocytes were pretreated with MK886 for 2 h, osthole
was added and incubated for 24 h. x+s, n=4. * P <0.05,
* P<0.01, compared with vehicle control group; # P <0.01,
compared with osthole 100 ymol-L =" group.
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Fig.1 Effect of osthole on PPARx mRNA expression
in cultured rat hepatocytes. The cultured rat hepatocytes
were treated with osthole for 24 h. The PPARax mRNA expression
in hepatocytes was then determined by reverse transcription poly-
merase chain reaction. Lane 1. vehicle control; lane 2. osthole
12.5 ymol-L~"; lane 3: osthole 25 ymol - L~ '; lane 4. osthole
50 pmol-L ' ;lane 5 osthole 100 ymol-L~"; M. marker. x = s,
n=4. " P<0.01, compared with vehicle control group.
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Fig.2 Effect of osthole on mRNA expressions of sterol regulatory element-binding protein-1/2 (SREBP-1/2) in
cultured rat hepatocytes pretreated with MK886. The hepatocytes were pretreated with MK886 for 2 h, osthole was then added
and incubated with cells for 24 h. B was the semiquantitative result of A. Lane 1:vehicle control;lane 2 osthole 100 ymol-L~";lane 3.
MK886 1 umol-L ~';lane 4. MK886 1 ymol-L~" + osthole 100 ymol-L~'; M. marker. x+s, n=4. * P <0.01, compared with vehicle
control group; P <0.01, compared with osthole 100 pmol-L~" group.
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Fig.3 Effect of osthole on mRNA expressions of fatty acid synthase ( FAS), diacylglycerol acyltransferase
(DGAT), and carnitine palmitoyltransferase (CPT)-1a in cultured rat hepatocytes pretreated with MK886. See Fig. 2
for the treatments. B was the semiquantitative result of A. Lane 1. vehicle control; lane 2. osthole 100 ymol - L~'; lane 3. MK886
1 ymol-L~";lane 4. MK886 1 ymol-L " + osthole 100 ymol-L~"; M. marker. x+s, n=4. * P<0.01, compared with vehicle control
group; ¥P<0.01, compared with osthole 100 ymol-L ~' group.
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Fig.4 Effect of osthole on mRNA expressions of fatty acid transporter protein (FATP)4 and liver fatty acid binding
protein (L-FABP) in cultured rat hepatocytes pretreated with MK886. See Fig. 2 for the treatments. B was the semiquantita-
tive result of A. Lane 1. vehicle control;lane 2 osthole 100 ymol-L~";lane 3. MK886 1 umol-L~";lane 4. MK886 1 umol-L "' + osthole
100 pmol-L~";M. marker. x+s, n=4. *P<0.05, ™ P<0.01, compared with vehicle control group; *P <0.01, compared with osthole
100 pmol-L " group.
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Osthole regulates fatty acid metabolism in hepatocytes
by activation of PPARx

SHEN Hong'*, ZHOU Feng®* , XUE Jie®, XIE Mei-lin®
(1. Department of Pharmacology, Medical School, Huzhou Teachers College, Huzhou 313000,
China; 2. Department of Pharmacy, the Fifth People's Hospital of Suzhou, Suzhou 215006,
China; 3. Department of Pharmacology, College of Pharmaceutical Sciences,
Soochow University, Suzhou 215123, China)

Abstract. OBJECTIVE To determine whether osthole regulates fatty acid metabolism in hepato-
cytes of rats by activating peroxisome proliferator-activated receptor (PPAR) o. METHODS Rat hepa-
tocytes were cultured and treated with osthole 12.5 —100 ymol-L ' for 24 h, before triglycerides (TG)
and free fatty acid ( FFA) contents in hepatocytes were determined by colorimetric method. PPAR«
mRNA expression was determined by reverse transcription polymerase chain reaction. In order to deter-
mine whether the lipid-regulating effect of osthole was associated with activation of PPAR«, hepatocytes
were pretreated with PPAR« inhibitor MK886 1 umol - L™ for 2 h before incubation with osthole
100 ymol-L " for 24 h. TG and FFA contents, PPARa-regulated target genes including sterol regulatory
element-binding protein ( SREBP )-1/2, fatty acid synthase ( FAS), diacylglycerol acyltransferase
(DGAT) , carnitine palmitoyltransferase (CPT)-1a, fatty acid transporter protein ( FATP )4, and liver
fatty acid binding protein ( L-FABP) mRNA expressions in hepatocytes were examined. RESULTS
Osthole 12.5 =100 pymol-L ™" could significantly reduce TG and FFA contents and enhance the PPAR«
mRNA expression in hepatocytes of rats( P <0.01), but reduction of TG and FFA contents were signifi-
cantly alleviated after pretreatment with PPAR« inhibitor MK886 ( P <0.01). Similarly, the reduction of
SREBP-1/2, FAS and DGAT mRNA expressions as well as the increment of CPT-1a, FATP4 and
L-FABP mRNA expressions in hepatocytes of rats by osthole were also alleviated or abrogated after
pretreatment with PPAR« inhibitor MK886 ( P <0.01). CONCLUSION Osthole can decrease TG and
FFA contents in hepatocytes. The mechanisms might be associated with activation of PPAR«, subse-
guent reduction of SREBP-1/2, FAS and DGAT gene expressions and increment of CPT-1a, FATP4 and
L-FABP gene expressions.
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