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Supplemental methods: 

Development of DM rats  

DM rats were induced by high fat diet feeding plus low dose STZ intraperitoneal injection 

according to the method described previously (Shu et al., 2016). Briefly, the rats (weighing 

100-120 g) were divided into CON, HFD and DM rats. The CON rats were fed on normal chow 

while both HFD rats and DM rats were fed on high fat diet for 8 weeks (TROPHIC Animal 

Feed High-tech Co. Ltd, Nantong, China). The high fat diet consisted of 15% lard (w/w), 5% 

sesame oil, 20% sucrose, 2.5% cholesterol and 57.5% normal chow. Following 8-week of 

dietary manipulation, DM rats intraperitoneally received a single dose of STZ (35 mg/kg) 

intraperitoneal injection. Other rats only received vehicle. On day 7 following vehicle or STZ 

injection, fasting blood glucose was measured on a glucometer (AccuChek Performa, Roche 

Diagnostics, Indiana, USA). Only rats with fasting blood glucose level higher than 11.1 mM 

were considered as successful DM rats. 

 

Intestinal absorption of Ator in rats 

In situ single-pass intestinal perfusion experiments were performed to evaluate intestinal 

absorption of Ator as well as functions of intestinal P-gp and Bcrp in DM rats . In brief, the 

experimental rats, fasted overnight, received intraperitoneal injection of 45 mg/kg 

pentobarbital sodium salt (dissolved in 0.9% saline solution). A midline abdominal incision 

was made and the small intestine was exposed. The jejunum (10 cm) was isolated and flushed 

with 10 mL of saline pre-warmed to 37 °C to reach a steady state. The manipulation should be 

performed carefully in order to minimize the surgery and to maintain an intact blood supply. 

 

Western blot analysis 

The protein levels of P-gp, Bcrp, Oatp1b2, Oatp1a5 and Cyp3a1 in liver and intestine of 
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rats were measured by western blotting. Briefly, the rat hepatic and intestinal tissues were 

homogenized and lysed in RIPA lysis buffer in appropriate proportion. The protein 

concentrations of tissue and cell lysates were measured by the BCA protein assay kit. Equal 

amounts of proteins were subjected to sodium dodecyl sulfate-polyacrylamide gel 

electrophoresis and transferred to polyvinylidene fluoride membranes (Millipore Corporation, 

Billerica, MA, USA). Blots were blocked for 2 h in 5% non-fat dry milk-Tris-buffered saline-

0.1% Tween 20. The membranes were then incubated with primary antibodies P-gp (1:500), 

Bcrp (1:500), Oatp1b2 (1:200), Oatp1a5 (1:200), Cyp3a1 (1:500) or β-actin (1:1000) overnight 

at 4℃, followed by a horseradish peroxidase-conjugated secondary anti-rabbit antibody 

(1:5000) for P-gp, Bcrp, Oatp1b2, Oatp1a5 and β-actin or anti-mouse antibody (1:5000) for 

Cyp3a1 for 2 h at room temperature. The immunoreactivity was detected using SuperSignal 

West Femto Chemiluminescent Substrate (Thermo Fisher Scientific Inc., Rockford, IL USA) 

by a gel imaging system (ChemiScope 2850, Clinx Science Instruments Co., Ltd., Shanghai, 

China). 
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Supplemental Figures: 

 

Supplemental Figure 1. Formation kinetics of O-OH-Ator (A, C) and P-OH-Ator (B, D) from 

Ator in hepatic microsomes of 10-day DM (A, B), 22-day DM (C, D), HFD and CON rats; O-

OH-Ator (E, G) and (F, H) in intestinal microsomes of 10-day DM (E, F), 22-day DM (G, H), 

HFD and CON rats; Formation kinetics of 1’-OH-Midazolam from Midazolam in hepatic (I) 

and intestinal (J) microsomes of 10-day DM, 22-day DM, HFD and CON rats; Data are 

expressed as mean ± S.D. (n = 4) of CON, HFD and DM rats. *P < 0.05,**P < 0.01 versus CON 

rats ; #P < 0.05, ##P < 0.01 versus HFD rats. 
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Supplemental Figure 2. Predicted effects of variations in intestinal Oatp1a5 (A), intestinal 

P-gp (B), intestinal Bcrp (C), intestinal Cyp3a (D), hepatic Cyp3a (E), hepatic Oatp1b2 (F), 

gastrointestinal transit rate constant k (G) and organ blood flow rate Q (H) on plasma 

concentration-time profiles of Ator following oral administration (10 mg/kg) to rats.  
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Supplemental Figure 3. The visual predictive checks of predicted plasma concentration-

time profiles of 10 mg/kg atorvastatin in CON, HFD and DM rats (n=5).10-day CON rats (A), 

10-day HFD rats (B), 10-day DM rats (C), 22-day CON rats (D), 22-day HFD rats (E) and 22-

day DM rats (F) 


