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Establishment of Insulin-Resistant 3T3-L1 Adipocyte Cell Model Induced by Insulin

LIU Xiao-hua, JIANG Hu, LI Hai-xing, LI Chao-bo, CAO Yu—sheng’x<
(State Key Laboratory of Food Science and Technology, Sino-German Joint Research Institute, Nanchang University,
Nanchang 330047, China)
Abstract: 3T3-L1 preadipocytes were differentiated into 3T3-L1 adipocytes with combined 3-isobutyl-1-methylxanthine,
dexamethasone and insulin for establishing an insulin-resistant adipocyte cell model. Treatment with 107 mmol/L insulin for
48 h was the best condition for induction of insulin resistance as determined by glucose consumption experiments. Insulin
resistance could be kept in the developed model for 48 h. High concentration of insulin could successfully induce insulin

resistance in 3T3-L1 adipocytes with the advantages of time saving, good repeatability and ease operation. This model will

be also available for screening of natural products that improve insulin sensitivity.
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Fig.1  3T3-L1 cells before and after differentiation into
adipocytes(X 200)
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Table1 Effect of insulin concentration and treatment time on glucose
consumption of adipocytes
Jot i K FE B FE R/ (mmol/L)
(mmol/L) 24h 48h 72h
=k 3.00+0.11* 2.9940.10" 2.95+0.18"
10" 2.72+0.11°° 2.55+0.15"" 2.454+0.10"
107 2.55+0.09" 2.15+0.09" 2.0540.09"
10° 2.40+0.10° 1.85+0.08" 1.43+0.09"

s AT ARG SRR ORI FL AT B3 72 57 (P < 0.05) s [ A
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Table 2 Effect of insulin concentration and treatment time on cell
proliferation
Jil 5 R MTTIL
(mmol/L) 24h 48h 72h
Sk 0.228+0.015* 0.233+£0.025**  0.22540.024*
10°* 0.226+0.016* 0.221+£0.017**  0.2234+0.012*
107 0.224+0.017* 0.218+0.017**  0.220%0.020*
10° 0.22140.012* 0.18440.010"  0.15740.070°
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JEAT o FE10 mmol/LJBE 5 3 A FH AR 7 41 Hu48h )5, 40 i
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Table3 Effect of insulin treatment on glucose consumption of insulin-

resistant adipocytes
5 1B FE &/ (mmol/L)
10°mmol/L 10*mmol/L 10 'mmol/L
SE: 3.31£0.09° 3.6240.14° 3.93+£0.07°
TR 2.18+0.15" 2.30+0.12° 2.354+0.09"
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Table4  Stability of insulin-resistant adipocytes
125 BE Y 6 2/ (mmol/L)
4159
24h 48h 72h
24l 3.1040.19* 3.05+0.16" 3.02+0.16"
Rtk 2.18+0.08" 2.25+0.19° 2.54+0.07°
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