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in 3T3-L 1 Adipocytes
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Department of Physiology, Keimyung University School of Medicine,
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Abstract : Green tea extracts contain many biologically—active materials, including catechins.
The major water extractable component is epigallocatechin gallate (EGCG). (=) —Catechin at a
higher concentration (50 #M) is also reported to be beneficial against obesity, by increasing
adiponectin secretion from adipocytes. However, readily—achievable dose of EGCG in human
blood after regular daily oral ingestion is around 1 M, and (=) —catechin concentration is known
to be further less than EGCG. Therefore, this study was designed to see whether they are real
positive effecters against obesity at physiological blood levels, using a mouse adipocyte cell line,
3T3-L1.

3T3-L1 preadipocytes in Dulbecco's modified Eagles's medium (DMEM) media were
differentiated by a serial 2—day addition method of isobutylmethylxanthine (IBMX),
dexamethasone and insulin solution (Day 1 & 2) and insulin solution (Day 3 & 4). Each EGCG and
(=) —catechins at concentrations between 0.1-10 M was applied everyday from Day 1. Mitotic
clonal expansion and expression level of C/EBPS were measured at day 2, 2 days after the MDI
treatment. Oil red—0 staining was performed at Day 7, 8, 11. Adiponectin secretion measurement
and Western blot for adiponectin and PPARy were done at Day 8.

EGCG and (=) —catechins were not influential in clonal expansion and C/EBPg protein
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expression. Triglyceride accumulation in mature adipocytes tended to increase in EGCG—treated
group, but not in (=) —catechins group. Adiponectin secretion was not modified in EGCG and (=) —
catechin—treated groups. In addition, the two catechins did not significantly change the protein
expression level of adiponectin and PPAR7.

These may suggest that there is no direct evidence that EGCG has a mechanism in adipocytes,
applicable to preventing from obesity by a daily regular consumption.
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Eagles 8% (DMEM), fetal calf serum (FCS),
fetal bovine serum (FBS)¥ penicillin
/streptomycin YA & XL GibcoBRLAF
(Carlsbad, CA, USA) 9 Al#FoloH, 1 9 ]
oF=2 SigmaAh(St. Louis, MO, USA) 9] A%

AHEE T SRS $s MDI ok 0.5
mM IBMX &4 5 pg/mL A+=d, 0.5 1M
dexamethasones Z§sto] Alxstglon, Q&
| Fd e 5 pg/ml AEHOE A2}
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3T3-L1 AWAFME(ATCC: American
Type Culture Collection, Manassas, VA, USA)
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S AYAEE #3717 98 10% FCSet
DMEM®¢] #7}¢ 60 mm platee] 9 x 10* A% &
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Day -2 9 x 10* cells/60 mm plate (FCS/DMEM)
Day 0 2 days postconfluency

Drug . . .
Day 1 » MDI induction medium (for 2 days)

Mce| C/EBPB

Drug . . : i

Day 3 » Insulin medium (for 2 days) Differentiation
Oil red-O
Dav 5~8 Adiponectin
ay FBS/DMEM PPARy

Fig. 1. 3T3-L1 adipocyte differentiation protocol. Mitotic clona expansion (MCE) was
measured at day 3. FCS: fetal calf serum; FBS: fetal bovine serum.

Tetrazolium Bromide) cell assay® 73} o}
570 nm &3 =04 ELISAY 0.2 =73 &t}.
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5. Adiponectin £H|2f

Mouse Adiponectin Immunoassay Kit (R&D
Systems, Minneapolis, USA) & AF&3to], A%

A}l protocolel whel ELISAH o
6. Western blot

24748 PBS buffer@ A& & A EE RIPA
buffer [150 mM NaCl, 1% NP40, 0.5%
deoxycholate,. 0.1% SDS, 50 mM Tris (pH
8.0)] & &alAA 102 & 4T WA F
12,000 rpmell A 15% 59k 948853}, &9
A9 S 90 pgl ® X3t 12% SDS—
PAGEE #7194 A7 ¥, PVDF (Poly—
vinylidene Fluoride) transfer membrane o=
O] FA AT 5% skim milk €% ° % membrane
A} &4 (PPARy, C/EBPS,
adiponectin; Cell Signaling Technology,
Danvers, MA, USA) & 12-16A1%F 53k 4T el|A]
shaking incubations &3l H|50]4 A&S Ao
AT T2 PBS buffer® 43 A4 3o] o
2} Al (goat—anti—rabbit conjugate with

< blocking3t &

horseradish peroxidase; Santa Cruz
Biotechnology, Santa Cruz, CA, USA) & 247+
S o)A F2AIZ] %, Chemiluminescence
detection kit (ECL, Amersham, UK)& A3}
of etalelA F5 ddstsltt(Fig. 1).
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| OCell count
128 {marr |

Control Insulin  0.01 0.1 1 0.01 0.1 1 10 100

EGCG (M) ()-Catechin vy 000

Fig. 2. Mitotic clonal expansion during 3T3-L1
adipocyte differentiation. Cell count (Left
bars, n=4) and MTT assay (Right bars, n=4)
were performed at day 2. Each drug was
applied for 2 days. *p < 0.05 compared to
control. Data represent Mean = SEM.

C/EBPp EGCE (uM) i-1-Catechin (uM)

Control  0.01 041 1 10 0.01 0.1 1 10

Fig. 3. Western blot of EGCG or (-)-catechin on
C/EBPB, protein expression during 3T3-L1
adipocyte differentiation. Western blot was
performed at day 3.
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Fig. 4. Effects of EGCG or (-)-catechin on
triglyceride accumulation during 3T3-L1
adipocyte differentiation. Qil red-O staining
was performed at day 7. *p < 0.05 compared
to control. Data represent Mean = SEM.
n=3.
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% staining

Control

Insulin 0.01 0.1 1 10 0.01 0.1 1 10
EGCG (uM) (-)-Catechin (uM)

Fig. 5. Effects of EGCG or (-)-catechin on

triglyceride accumulation during 3T3-L1
adipocyte differentiation. Oil red-O staining
was performed at day 8. *p < 0.05 compared
to control. Data represent Mean = SEM.
n=3.
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Fig. 6. Effects of EGCG or (-)-catechin on

triglyceride accumulation during 3T3-L1
adipocyte differentiation. Oil red-O staining
was performed at day 11. *p < 0.05
compared to control. Data represent Mean
* SEM. n=3.
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Fig. 7. Gross findings of EGCG or (-)-catechin on triglyceride accumulation during 3T3-L1 adipocyte
differentiation. Oil red-O staining was performed at day 8. Higher staining is seen by greater lipid storage.
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EGCG (uM) (-)-Catechin {uM)

Controlinsulin 0.01 0.1 1 10 0.01 0.1 1 10

“*““ “‘ wﬂ “ ‘ PPARY

- - - Adponsctin

Fig. 8. Western blot of EGCG and (-)-catechin on
PPAR?Y and adiponectin protein expression
during 3T3-L1 adipocyte differentiation.
Western blot was performed at day 8.
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Fig. 9. Changes in adiponectin secretion by EGCG
or (-)-catechin during 3T3-L1 adipocyte
differentiation. Sample collection was
performed at day 8.
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