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Fig.1 Effect of diethylhexyl phthalate (DEHP) on formation of lipid drops in induced adipogenic differentiated
3T3-L1 cells (200x). The adipogenic differentiation of 3T3-L1 preadipocytes were induced by differentiation medium A (3-isobutyl-1-
methylxanthine 0.5 mol-L™", dexamethasone 2.5 mmol-L™" and insulin 2 mg-L™") for 3 d, and differentiation medium B (insulin 2 mg-L™")
for 4 d followed by continuous culture for 3 d (the 10" day), which was simultaneous combined with DEHP 3.125-50 umol - L™ treat-
ment. A: morphology of 3T3-L1 differentiated adipocytes on the 5" day of induced differentiation; B: morphology of 3T3-L1 differentiated
adipocytes on the 6" day of induced differentiation; C: morphology of 3T3-L1 differentiated adipocytes on the 10" day by oil red O

staining. Arrows show the lipid droplets.
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Fig. 2 Effect of DEHP on extracellular triglycerides
(TG) level (A) and intracellular fat content (B) in induced
adipogenic differentiated 3T3-L1 cells. See Fig.1 for the
cell treatment. On the 10" day of induction, the TG level of culture
medium was detected by TG assay kit and the cells were
stained with oil red O. The stained cells were washed by PBS
and eluted with 2 mL isopropanol, then the A, ., of the elution
was detected by spectrophotometry. x+s, n=6. **P<0.01, compared
with cell control group.

0.01). HIEFLIATM LS (K 5B) 5 ik
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K PR A% 55 40 % BE AR F AR B a2 (P<
0.05,P<0.01).
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Fig.3 Effect of DEHP on protein expressions of phos-
phorylated protein kinase A (p-PKA) substrate and
adipose triglyceride lipase (ATGL) in 3T3-L1 differ-
entiated adipocytes by Western blotting. See Fig.1 for
the cell treatment. B was the semi-quantitative result of A. xxs,
n=6. **P<0.01, compared with cell control group.
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Fig.4 Effect of DEHP on protein expressions of hormone-
sensitive triglyceride (HSL), phosphorylated HSL at
Ser563 (p-HSL Ser563) and p-HSL Ser660 in 3T3-L1
differentiated adipocytes by Western blotting. See
Fig.1 for the cell treatment. B was the semi-quantitative result of
A. xxs,n=6. **P<0.01, compared with cell control group.
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Fig.5 Effect of DEHP on protein expression of uncou-
pling protein 1 (UCP1) in 3T3-L1 differentiated adipo-
cytes by Western blotting and immunofluorescence
assay. See Fig.1 for the cell treatment. A: the expression of
UCP1 protein; B: the number of UCP1 positive cells, the arrows
show the UCP1 positive cells (200%); A2 and B2 were the semi-
quantitative results of A1 and B1, respectively. x+s, n=6. *P<
0.05, **P<0.01, compared with cell control group.
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TG /K. B HI DEHP #E A& N J5 o] £ R &6 2K —
H iR . (2- £, %5 2L 35 i (mono-2-ethylhexyl phthal-
ate, MEHP) , MEHP Jz iz 48 16 47 il 14 1 58 10 A0S 2
& y (peroxisome proliferators-activated recep-
tors, PPARY) 11 1% 712", PPARYy & I§ i /- 1L 11
KHEPETT R ARIFEALR H PPARY i ik Y
NIH-3T3 /)N BRI JIG AT 4 40 f i 52 3 11, 5 B AR A
NIH-3T3 4l ig A1 L. , DEHP il MEHP ¥JRE W i A it
PPARYy & 2 ik 40 i vh 5 JE 1%, B MEHP (1) {2
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Jitg AR ISHE i MEHP 33475 PPARY Jifsk .
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Effect of diethylhexyl phthalate on adipogenic differentiation
and lipolysis of 3T3-L1 preadipocytes

OUYANG Bi-yun, WANG Jun-cheng, ZHAO Xiu-lan
(School of Public Health, Cheeloo College of Medicine, Shandong University, Jinan 250012, China)

Abstract: OBJECTIVE To observe the effect of diethylhexyl phthalate (DEHP) on lipid metabolism of
3T3-L1 preadipocytes, and the possible mechanism. METHODS Adipogenic differentiation of 3T3-L1
preadipocytes was induced using the cocktail method and DEHP 0 (cell control group), 3.125, 6.25,
12.5, 25 and 50 umol-L™" were added simultaneously. The changes in the lipid droplet size and number
of 3T3-L1 cells were observed every day under a microscope during induction. After 7 d of induction,
the 3T3-L1 cells continued to be cultured for 3 d (the10™ day). Oil red O staining was used to reveal the
intracellular lipid droplets, the intracellular fat content in the eluent of oil red O stained cells and triglyceride
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(TG) levels in the cell culture medium were detected by spectrophotometry respectively. Western blot-
ting was used to detect the protein expressions of adipose triglyceride lipase (ATGL), hormone sensi-
tive lipase (HSL) and phosphorylated HSL (p-HSL) at Ser660 and Ser563 sites, and phosphorylated
protein kinase A (p-PKA) substrate in 3T3-L1 differentiated adipocytes. The protein level of uncoupling
protein 1 (UCP1) in 3T3-L1 differentiated adipocytes was also analyzed by immunofluorescence and
Western blotting. RESULTS On the 5" day of induction of differentiation, some tiny lipid droplets were
observed in the DEHP 3.125-50 umol - L™ group, but not in the cell control group. On the 6" day, the lipid
droplets appeared in the cell control group, and the numbers of lipid droplets in the DEHP 3.125-50 umol - L™
groups were increased compared with the cell control group. On the10" day, oil red O staining showed
that the number of oil red O stained cells in the DEHP treated cells was much larger than that of the
cell control group, especially in DEHP 12.5, 25 and 50 umol - L™ groups. Larger lipid droplets and ring-
like adipocytes could be observed in DEHP 50 umol- L™ treated 3T3-L1 cells. Compared with the cell control
group, the extracellular fat content and intracellular TG level in DEHP 3.125-50 ymol-L™ groups signifi-
cantly increased (P<0.01), the protein expression of ATGL in DEHP 12.5, 25 and 50 umol L™ groups
was obviously down-regulated (P<0.01), and the PKA active level, HSL phosphorylation, UCP1 protein
expreesion and the number of UCP1-positive cells in DEHP 3.125-50 umol-L™" groups were also signifi-
cantly decreased (P<0.05, P<0.01). CONCLUSION DEHP may promote 3T3-L1 preadipocytes into adipo-
cytes and inhibit the lipolysis of adipogenic cells.
Key words: diethylhexyl phthalate; adipose differentiation; lipolysis; obesity
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