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Animal studies 
 
In the first cohort experiment with a genetically obese ob/ob mouse model (1), mice were divided into 
three groups: lean mice in group 1 (n = 15) consumed a nutritionally replete liquid mouse diet ad libitum 
(BioServ, Frenchtown, New Jersey); obese ob/ob mice in group 2 (n = 11) were pair-fed the same 
volume of liquid diet as those in the metformin-treated ob/ob mice in group 3; obese ob/ob mice in 
group 3 (n = 10) were treated with metformin in the liquid mouse diet at a dose of 250 mg/kg/day as 
described previously (2-4). In the second cohort experiment with a diet-induced obese mouse model, 
age-matched, male C57BL/6 mice were divided into three groups: mice in group 1 (n = 7) were fed a 
chow diet ad libitum for 12 weeks; mice in group 2 (n = 7) were rendered obese by ad libitum feeding of 
a high fat, high sucrose (HFHS) diet consisting of 36.0% fat, 36.2% carbohydrate, and 20.5% protein 
(BioServ #F1850, Frenchtown, NJ) for 12 weeks as described previously (1; 5); mice in group 3 (n = 7) 
were fed on the HFHS diet for 8 weeks, followed by 4 weeks of HFHS feeding plus metformin 
treatment (250 mg/kg/day) administered via drinking water, which was calculated based on the average 
daily water intake. All mice were weighed at the beginning of the feeding period and weekly thereafter 
until killed. At the time of sacrifice, epididymal white adipose tissue (eWAT) and inguinal white adipose 
tissue (iWAT) were snap frozen in liquid nitrogen and stored at -80C. For histology and 
immunohistochemistry, part of the eWAT and iWAT were fixed in 10% phosphate-buffered formalin 
acetate, processed, and then embedded in paraffin. All mice were housed in a temperature-controlled 
environment with a 12-h light/dark cycle. All animal experiments were approved by the University 
Committee on Use and Care of Animals at Boston University School of Medicine.  
 
Body composition analysis 
 
Body composition was determined using the body composition analyzer EchoMRI700, a non-invasive 
quantitative magnetic resonance system (Echo Medical Systems, Houston, TX) in the Metabolic 
Phenotyping Core at Boston University. Fat mass, lean mass, free water, and total body water were 
measured in conscious mice as described previously (6; 7). 
 
Glucose tolerance tests and insulin tolerance tests 
 
Glucose Tolerance Tests (GTTs) and Insulin Tolerance Tests (ITTs) were performed to assess whole-
body glucose homeostasis and insulin sensitivity, respectively (1). Blood glucose concentrations were 
measured using the AlphaTrak Blood Glucose Monitoring System. After a 16-h fast, GTTs were 
performed with an intraperitoneal injection of 10% glucose solution (2 g/kg body weight) into the mice. 
Blood glucose levels were measured at 0, 15, 30, 60, 90, and 120 min after glucose administration. After 
a 6-h fast, ITTs were performed with an intraperitoneal injection of human insulin (0.75 U/kg body 
weight) into the mice. Blood glucose levels were measured at 0, 15, 30, 60, 90, and 120 min after insulin 
administration.  
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Primary cell culture isolation from stromal vascular fraction (SVF) of adipose tissue 
 
Male 6-week-old lean C57BL/6 mice were sacrificed and epididymal fat depots were isolated as 
described previously (8; 9). Briefly, fat tissues were minced with surgical scissors for ∼2 min (at ∼3 
openings and closings of blades per second), resulting in small pieces (∼1 mm3) of adipose tissue. The 
adipose tissue samples were digested by collagenase (type I, 1 mg/ml, Worthington Biochemical, 
#LS004194) at a 1:1 ratio of milliliters of digestion solution to grams of adipose tissue under agitation 
for 30-40 min at a 37 C water bath. The tissue samples were centrifuged at 700 g for 10 min to separate 
the stromal cell fraction (SVF) in a brownish pellet on the bottom from the top layer of mature 
adipocytes. The SVF pellets were collected and suspended in DMEM/F12 supplemented with 10% FBS 
(Hyclone, Logan, Utah), 100 U/ml penicillin, and 100 μg/ml streptomycin and filtered through a 40 μm 
diameter cell strainer (BD Falcon) After the centrifugation at 700 g for 10 min, the final SVF pellets 
were resuspended in DMEM/F12 supplemented with 10% FBS. Two hours after plating cells, cells were 
washed with PBS twice to remove red blood cells, immune cells, and other contaminants, and fresh 
media were added. Primary SVF cells between 3-5 passages were used for experiments. 
 
Cell treatment and adenoviral Infection 
 
Primary SVF cells were isolated and treated as described in Fig. S4. Briefly, cells were treated for 24 h 
with or without TGF-β1 (2 ng/ml) in the absence or presence of different AMPK activators, such as 
metformin (1 and 2 mM), AICAR (200 and 500 μM), or A-769662 (100 μM) in serum-free DMEM/F12 
medium as described previously (5; 10). In some cases, SVF cells were infected with adenoviral vectors 
encoding GFP (Ad-GFP), a myc-tagged constitutively active form of AMPK (Ad-CA-AMPK), or a 
myc-tagged dominant negative form of AMPK (Ad-DN-AMPK) (5; 10-12). After adenovirus infection, 
these cells were quiesced in serum-free media overnight and incubated for 24 h with TGF-β1 (2 ng/ml) 
in the absence or presence of AMPK activators. Purification and infection of adenoviruses have been 
previously described (10; 12). 
 
3T3-L1 cells culture and differentiation  
 
3T3-L1 cells (American Type Culture Collection) were cultured in Dulbecco’s modified Eagle’s medium 
(DMEM) with 10% Bovine Calf Serum (BCS; Hyclone) in 5% CO2 as described previously (13-15). 
Two days post confluence, cells were exposed to DMEM with 10% Fetal Bovine Serum (FBS; 
Invitrogen) containing 0.5 mM isobutylmethylxanthine (IBMX, Sigma#I5879), 1 μM dexamethasone 
(Sigma#D4902), and 1 μg/ml insulin (Sigma#I9278). After 2 days, cells were maintained in medium 
containing FBS only. For adenovirus infection, 3T3-L1 adipocytes were transduced with the 
adenoviruses encoding GFP or the CA-AMPK for 24 h, as described previously (10; 11). For insulin 
regulation experiments, differentiated 3T3-L1 adipocytes in 6-well plates were serum-starved in DMEM 
containing 0.2% bovine serum albumin (BSA) for 5 h at 37°C. Cells were incubated in serum-free 
DMEM containing 2% fatty acid-free BSA with or without 25 nM insulin as indicated in figure legends.   

Glycerol release assays  

Differentiated 3T3-L1 adipocytes in 12-well plates were serum-starved in DMEM containing 0.2% 
bovine serum albumin (BSA) for 2 h at 37°C. Adipocytes were washed in Kreb's Ringer phosphate 
(KRP) buffer (136 mM NaCl, 4.7 mM KCl, 1 mM NaPO4, pH 7.4, 0.9 mM MgSO4, and 0.9 mM CaCl2) 
and then incubated for additional 2 h at 37°C in 0.5 ml of KRP-4% fatty acid-free BSA in the presence 
or absence of 1 μM isoproterenol and/or 25 nM insulin as described previously (13; 14). Each treatment 
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condition was performed in duplicate. The glycerol content in the medium was measured 
colorimetrically by using glycerol reagent (Sigma#F6428) according to the manufacturer's protocol. The 
optical density at 540 nm was measured using a plate reader (SPETRAmax340 Microplate 
Spectrophotometer, Molecular Devices Corporation). The cells were washed with cold phosphate-
buffered saline (PBS) and lysed in lysate buffer and protein concentrations were determined. Glycerol 
release levels were normalized to cellular protein content (ug glyceriol/mg protein).  

Histological Analysis 

For histology studies, 6-μm thick fat tissue sections from mice and humans were stained with 
Hematoxylin and Eosin (H&E) as described previously (1; 5). For the quantification of adipocyte size, 
tissue sections from epididymal and inguinal adipose tissues of mice were stained with H&E. Adipocyte 
areas were measured from3-4 sections of each mouse and 5-6 mice per group (>500 cells/group) as 
described previously (15; 16). National Institutes of Health (NIH) Image J software 
(http://rsb.info.nih.gov/ij/) was used to measure adipocyte areas, which are represented as the average 
adipocyte area in μm2 (16). Each adipocyte size was quantified with the NIH Image J software. Once an 
image of H&E stained fat tissue sections was opened by Image J, the “Set Scale” function was 
selected under the “Analyze” menu. Then, the scale parameters were set as μm2. Using the “freehand” 
sketch tool in the toolbar, the area of each lipid droplet was encircled. Subsequently, “Measure” tool was 
selected under the “Analyze” menu. The adipocyte areas were calculated and presented as μm2 of each 
adipocyte.  

To assess morphological and fibrotic changes, Masson’s Trichrome staining was performed in 6-μm 
thick cross sections of fat tissues. Following deparaffinization and rehydration, tissue sections were 
stained by Weigert's iron hematoxylin (Sigma#HT25A) for 10 min at room temperature and rinsed with 
distilled water for 3 min. Sections were also incubated in Biebrich Scarlet-Acid Fuchsin Solution 
(Sigma#HT151) for 5 min. After that, sections were incubated in freshly prepared phosphotungstic acid-
phosphomolybdic acid solution (Sigma#152 and #153) for 5 min and rinsed three times with distilled 
water. Sections were transferred into Aniline Blue Solution (Sigma#SLBD6394V) and stained for 10 
min. After rinsing three times with distilled water, sections were differentiated in 1% Acetic Acid 
Solution (Electron Microscopy Sciences #26367-07) for 3 min and quickly rinsed with distilled water. 
After the slides were dehydrated and cleared in xylene, the sections were mounted. 
 
Collagen fibers were also stained by Picrosirius Red. Following deparaffinization and rehydration, tissue 
sections were stained for 1 h in 0.1% (w/v) Picrosirius Red in a saturated aqueous solution of 1.0 % 
picric acid (Poly Scientific#S2365). After staining, sections were rinsed twice in 1% Acetic Acid 
Solution (Electron Microscopy Sciences #26367-07) to remove any unbound dye. Following 
dehydration and clearing with xylene, the sections were mounted. The Picrosirius Red stains were also 
visualized under polarized light, providing an additional way to visualize fibrillar collagen. Positive 
staining areas containing fibrillar collagens, as shown either with blue in Masson’s Trichrome stain or 
with bright red in Picrosirius Red stain, as well as whole section areas were quantified by NIH Image J 
software.  
 
Immunohistochemistry 
 
Immunohistochemistry of fat tissue sections from mice and humans was performed as described 
previously (1; 5). After deparaffinization and rehydration, adjacent 6-μm thick fat sections were 
incubated with 10 mmol/L citric acid (pH 6.0) and heated in a microwave (2 min at 700 W, repeated 3 
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times) to recover antigenicity. Tissue sections were incubated in 3% H2O2 solution to quench peroxidase 
for 15 min. Nonspecific binding was blocked with 10% normal goat serum (Vector Laboratories, 
Burlingame, CA) in phosphate-buffered saline (PBS, pH 7.4) for 30 min at room temperature. The fat 
tissue sections were incubated with MMP-9 antibody (ab#137867, 1:3000 dilution); TIMP-1 antibody 
(ab#38978, 1:6000 dilution for mice, 1:3000 dilution for humans); α-SMA antibody (Sigma#A2547, 
1:5000 dilution); TGF-β1 antibody (CST#3711S, 1:2000 dilution for mice; 1:1000 dilution for humans); 
phospho-Smad3 (Ser423/425) antibody (CST#9514, 1:50 dilution); cleaved caspase-3 (Asp-175) 
antibody (CST#9661, 1:1000 for mice; 1:500 dilution for humans); and MAC-2 antibody (ab#31707, 
1:800 dilution) in PBS with 3% BSA and 0.1% Tween-20 at 4 C overnight. The sections were washed 
and subsequently incubated at room temperature for 30 min with HRP-conjugated anti-rabbit or anti-
mouse IgG secondary antibody (GTVisionTM III Detection System/Mo & Rb Kit). Positive 
immunoreactivity was visualized by a dark brown color of DAB reaction product (GTVisionTM III 
Detection System/Mo & Rb Kit). Sections were counterstained with hematoxylin, cleared with xylene, 
and mounted. All positive staining was recognized by comparing with the negative controls stained with 
nonimmune rabbit or mouse isotype control IgG (Vector) under the same conditions. Staining images 
were captured and digitalized using an Olympus HC5000 digital camera attached to an Olympus 
microscope (Olympus, Tokyo, Japan). 
 
Immunofluorescence 
 
Adjacent 6-μm thick fat tissue sections from humans were prepared and immunohistofluorescence of 
tissue sections was performed as described previously (17). After deparaffinization and rehydration, 
tissue sections were incubated with 10 mmol/L citric acid (pH 6.0) and heated in a microwave (2 min at 
700 W, repeated 3 times) to recover antigenicity. Permeabilization was performed in PBS with 0.2% 
Triton X-100. Nonspecific binding was blocked with 10% normal goat serum in PBS for 30 min at room 
temperature. Fat sections were incubated with phospho-AMPKα (Thr-172) antibody (CST#2531, 1:500 
dilution), AMPKα2 antibody (Bathyl#A300, 1:500 dilution), Collagen I antibody (sc#25974, 1:200 
dilution), and LOX antibody (EMD Millipore#ABT112, 1:1000) in PBS with 3% BSA and 0.1% Tween-
20 at 4 C overnight. Tissue sections were incubated for 1 h at room temperature with Fluorescein 
(FITC)-conjugated donkey anti-rabbit IgG (Jackson ImmunoResearch#711-096-152, green color, 1:500 
dilution), Taxas Red dye-conjugated AffiniPure Rabbit Anti-Goat IgG (Jackson ImmunoResearch #305-
075-047, red color, 1:500 dilution), or Taxas Red dye-conjugated AffiniPure Mouse Anti-Rabbit IgG 
(Jackson ImmunoResearch##211-075-109, red color, 1:500 dilution). The cell nuclei were visualized by 
the mounting solution with DAPI (VECTORSHIELD). The staining signals for phospho-AMPKα and 
AMPK-α2 were specific inasmuch as incubation with non-immuno IgG showing no detectable 
fluorescence under similar conditions. Additionally, immunofluorescent staining for α-SMA in SVF 
cells was performed to determine α-SMA expression. The α-SMA staining was visualized with goat-
anti mouse IgG conjugated to Fluorescein (FITC) (Jackson ImmunoResearch#115-096-062, 1:500 
dilution). Staining images were captured and digitalized using the Nikon Eclipse DS-Qi1MC digital 
camera attached to a Nikon Eclipse 80i microscope. 
 
Immunoblotting analysis 
 
Immunoblotting analysis was conducted as described previously (10; 12). Briefly, adipose tissues or 
cultured cells were lysed at 4°C in lysis buffer (20 mM Tris-HCl, pH 8.0; 1% (v/v) Nonidet P-40; 150 
mM NaCl; 1 mM EDTA; 1 mM EGTA; 1 mM sodium orthovanadate; 25 mM β -glycerolphosphate; 1 
mM dithiothreitol; 1 mM phenylmethylsulfonyl fluoride; 2 μg/ml aprotinin; 2 μg/ml leupeptin; and 1 
μg/ml pepstatin). Immunoblotting experiments were performed with ~30 μg proteins of adipose tissues 
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or cell lysates. Phosphorylation levels of AMPK (CST#2531), ACC (EMD Millipore #07-303), Akt 
(CST#9271), Smad3 (CST#9514), or Smad2 (CST3101) were quantified by using scanning 
densitometry with NIH Image J software, normalized to those of endogenous AMPKα (Bathyl#A300), 
ACC (CST#3661), Akt (sc#1619), Smad3 (CST#9523), or Smad2 (CST#3101) and presented as relative 
to the basal or the control level. The protein levels of TIMP-1 (ab#38978) and cleaved caspase-3 (Asp-
175) antibody (CST#9661) were quantified, normalized to those of GAPDH, and presented as a value 
relative to the control. 
 
Quantitative RT-PCR 
 
Total RNA was extracted from mouse adipose tissue or cultured cells using the TRIzol reagent 
(Invitrogen, Carlsbad, CA, USA) according to the manufacturer’s instruction. One microgram of total 
RNA was used to synthesize cDNA using High Capacity cDNA Reverse Transcription Kit (Applied 
Biosystems, Carlsbad, CA, USA). The transcripts were quantified with StepOnePlus Real-Time PCR 
System (Applied Biosystems, Carlsbad, CA, USA) by using the SYBR Green PCR master mix and the 
ΔΔCT threshold cycle method. Gene expression levels were normalized to those of GAPDH and 
presented relative to the control (1; 5; 7). The specificity of the PCR amplification was verified by 
melting curve analysis of the final products and by running products on an agarose gel.  
 
The following primers were used:  
Col1a1, TGCTGGTCCCAAAGGTTC (F) and CAGGGCGACCATCTTGAC (R);  
Col3a1, ATGCCCACAGCCTTCTACAC (F) and ACCAGTTGGACATGATTCACAG (R);  
Clo6a3, CTGTCGCCTGCATTCATCC (F) and ACAACCCTCTGC ACAAAGTC (R);  
Fibronectin, TTGAGGAACATGGCTTTAGGC (F) and CTGGGAACATGACCGATTTG (R);  
α-SMA (or Acta2), TCCCAGACATCAGGGAGTAA (F) and TCGGATACTTCAGCGTCAGGA (R);  
MMP-2, GGGGAGGCTGACATCATG (F) and AGGGTCCACAGCTCATCATC (R);  
MMP-9, CCCAAAGACCTGAAAACCTC (F) and ACTGCTTCTCTCCCATCATC (R); 
MMP-13, CCCTTCCCTATGGTGATGATG (F) and TTCTCGGAGCCTGTCAACTG (R); 
MMP-14, CCTAAGGTGGGCGAGTATGC (F) and TGTCAGCCTGCTTCTCATGTC (R);  
TIMP-1, ATCTGGCATCCTCTTGTTG (F) and CGCTGGTATAAGGTGGTCTC (R);  
TIMP-2, GCAGAAGGAGATGGCAAGATG (F) and CGGGGAGGAGATGTAGCAAG (R); 
TIMP-3, ACACGGAAGCCTCTGAAAGTC (F) and CCACCTCTCCACAAAGTTGC (R); 
LOX, TCCGCAAAGAGTGAAGAACC (F) and CATCAAGCAGGTCATAGTGG (R) 
β-actin, CCACAGCTGAGAGGGAAATC (F) and AAGGAAGGCTGGAAAAGAGC (R) 
 
Biochemical measurement of tissue hydroxyproline content 
 
Total hydroxyproline content in adipose tissue was quantified colorimetrically as described previously 
(18-20). Briefly, adipose tissue samples (~50 mg) were homogenized in 100 μl of distilled H2O. The 
homogenates were transferred to pressure-tight vial with PTFE-lined cap, and the samples were 
hydrolyzed by adding 100 μl of concentrated hydrochloric acid (12 N HCl) (1:1, v/v) and subsequently 
incubated at 110°C for 3-5 h. The hydrolysate was evaporated under vacuum, and the sediment was 
dissolved in 33% of isopropanol. After the supernatant (50 μl) was transfer to a 96-well plate, 16 μl of 
freshly prepared chloramine-T/citrate buffer (pH 6.0), which contains 0.126 g of chloramine-T (Sigma, 
#C9887) dissolved in 2 ml of 50% n-propanol and 8 ml of acetate-citrate buffer (0.05M, pH6.0), was 
added into each reaction. After the incubation at room temperature for 4 min, 184 μl of freshly prepared 
Ehrlich's Reagent Solution, which contains 2.25 g p-dimethylaminobenzaldehyde (DMAB, Aldrich 
#156477) dissolved in 10 ml of n-propanol (Aldrich 402893) and 5 ml of perchloric acid (Aldrich 
#319228), was added into each reaction, followed by the incubation at 65°C for 15 min. After cooling, 
the optical density at 560 nm was measured in a microplate reader (SpectrMax M5 Microplate Reader, 
Molecular Devices, LLC). Hydroxyproline content was calculated from a standard curve prepared with 
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high-purity hydroxyproline (Sigma, #H5534) and expressed as μg hydroxyproline per mg of adipose 
tissue protein. 
 
Human studies 

Omental adipose tissue specimens were obtained from 18 patients (Male = 6, Female = 12) undergoing 
laparoscopic or open cholecystectomy. Clinical data are presented in Supplemental Table 1. Omental 
adipose tissue specimens were collected from a total of eight (three male and five female) obese, 
Chinese patients (BMI: 28.7 ± 1.4 kg/m2, age 52.60 ± 2.0 years, range 46-65 years). Using the same 
clinical protocol, omental adipose tissue specimens were collected from ten (three males and five 
females), age-matched normal weight individuals (BMI: 19.8 ± 1.5 kg/m2, age 54.00 ± 3.9 years, range 
39-67 years). BMI parameters for Asian adults are different from those applied in the U.S. (21-23): 
overweight (23.23BMI  27.5 kg/m2) and obese (BMI  27.5 kg/m2). All subjects underwent 
laparoscopic or open cholecystectomy, in which 17 subjects suffered from cholecystolithiasis and 1 
subject suffered from cholecystic polypus. All subjects had no metformin administration. As described 
previously (1; 5), fresh adipose tissue samples were rapidly fixed in 10% phosphate-buffered formalin 
acetate for 48 h, processed, and embedded in paraffin, from which adjacent 6-μm adipose tissue sections 
were prepared. Obese and normal omental adipose tissues were stained simultaneously, and a total of 3-
4 different fields of images per individuals were captured with identical settings using an Olympus 
HC5000 digital camera attached to an Olympus microscope (Olympus, Tokyo, Japan) and quantified for 
positive staining areas. The clinical investigations (IRB number, #15-39) were approved by the Ethics 
Committee of the First Affiliated Hospital of Chongqing Medical University in China approved. 
Subjects gave a written informed consent after individual explanation.  

Statistical analysis 

Data are presented as means ± standard error (S.E.M). Using GraphPad Prism 5.0 software, results were 
analyzed by one-way ANOVA between multiple groups, when appropriate, and a two-tailed Student's t-
test between two groups, as described previously in recent studies of metformin and obesity (4; 5; 10; 
24-26). P < 0.05 was considered statistically significant. 
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Supplementary Figure 1. The effect of metformin on body weight gain as well as adipocyte size 
and distribution in white adipose tissue of HFHS-induced obese mice treated or untreated with 
metformin. A. The bar graph shows adipocyte size distribution of epididymal white adipose tissue 
(eWAT) from three groups of mice. C57BL/6 mice were placed on a normal chow diet (ND, n=7) and a 
high fat, high sucrose diet (HFHS, n =7), and the a HFHS diet supplemented with metformin treatment 
(250 mg/kg/day, HFHS + Metformin, n =7). The adipocyte areas of eWAT were calculated in 
haematoxylin-eosin (H&E)-stained sections using ImageJ software. Adipocyte areas were determined 
from 5-6 mice/group (>500 cells counted per group). B. The bar graph shows adipocyte size distribution 
of inguinal white adipose tissue (iWAT) from the animals. C. Body weight gain of the animals, mean ± 
SEM, n = 7. D. Average adipocyte area of inguinal adipose tissue analyzed in (H&E)-stained sections 
from the animals. E. Quantification of collagen deposition in inguinal adipose tissue sections stained 
with Trichrome. Data are presented as the mean ± SEM, n = 7. *P < 0.05, vs. normal chow diet mice; #P 
< 0.05, vs. HFHS-fed mice. 
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Supplementary Figure 2. Real-time PCR analysis of expression of fibrogenic genes encoding collagen 
I (Col1a1), VI (Col6a3), and fibronectin in epididymal white adipose tissue (eWAT) and inguinal white 
adipose tissue (iWAT) of C57BL/6 mice. Data are presented as the mean ± SEM, n = 5-7. 
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Supplementary Figure 3. Metformin represses inflammatory response in ob/ob mice. A. 
Representative immunohistochemical staining of epididymal fat sections for MAC-2, a specific marker 
for mature macrophages. Positive staining for MAC-2 was visualized mainly in macrophages infiltrated 
into WAT of ob/ob mice. Notably, aggregated macrophages were located in crown-like structures 
(CLS), which contained up to 15 macrophages surrounding what appeared to be dead adipocytes. In lean 
animals, MAC-2-positive macrophages were uniformly small, dispersed, and rarely seen in aggregates. 
MAC-2-positive macrophages were presented in hypertrophic (or degenerating) adipocytes (blue 
arrows) and aggregated to form numerous CLS (asterisks) in ob/ob mice. There was no detectable 
staining with a non-specific IgG in adipose tissue sections (data not shown), indicating the specific 
staining of MAC-2 and cleaved caspase-3. Original magnification ×20 and ×40. B. The bar graphs 
represent relatively positive staining areas to total tissue areas. C. Real-time PCR analysis of pro-
inflammatory regulators including TNF-α, IL-1β, and MCP-1 in WAT of ob/ob mice treated without or 
with metformin. Data are presented as the mean ± SEM, n = 6-7.*P < 0.05, vs. lean mice; #P < 0.05, vs. 
ob/ob mice. 
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Supplementary Figure 4. The cells of stromal vascular fraction (SVF) were isolated from epididymal 
fat tissue of lean C57BL/6 mice. These primary cells were quiesced in serum-free media overnight and 
then incubated for 24 h with TGF-β1 in the absence or presence of different AMPK activators. 
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Supplementary Table 1. Clinical characteristics of control and obese subjects 
 

 
BMI parameters have been defined as overweight (23.23BMI  27.5 kg/m2) or obese (BMI  27.5 kg/m2) 

individuals in Asian adults, different from those applied in the U.S. Data are expressed as the mean ± SEM, 
*P < 0.05, vs. male control subjects; #P < 0.05, vs. female control subjects. 


