
Clodronate-superparamagnetic iron oxide-
containing liposomes attenuate renal injury 

in rats with severe acute pancreatitis 

Cite this as: Sheng-chun DANG, Yan-hua ZENG, Ping-jiang WANG, Bao-ding CHEN, Rong-
fang CHEN, Arun KUMAR SINGH, Pankaj KUMAR, Shu FENG, Lei CUI, Hao WANG, Jian-
xin ZHANG, 2014. Clodronate-superparamagnetic iron oxide-containing liposomes 
attenuate renal injury in rats with severe acute pancreatitis. Journal of Zhejiang University-
SCIENCE B (Biomedicine & Biotechnology), 15(6):556-565. [doi:10.1631/jzus.B1300244] 

Key words:  Pancreatitis, Clodronate disodium, Macrophage, Kidney injury JZ
US-B



Clodronate-liposome selectively depleted macrophages. This study 
was to investigate the role of  renal macrophage infiltration in acute 
renal injury in rats with SAP and to evaluate the potential of  
superparamagnetic iron oxide (SPIO)-enhanced magnetic resonance 
imaging (MRI) for regulation. Clodronate-containing liposomes 
protected against renalinjury in SAP rats, and SPIO can be used as a 
tracer for MRI examination to detect renal injury in SAP rats. SPIO-
aided MRI provided an efficient non-invasive way to monitor the 
migration of  macrophages after renal injury in rats with SAP. 
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Fig. 1 Characterization of  SPIO and liposomes. 

(a) (b) 

(c) (d) 

50 nm 

(e) 

50 nm 

200 nm 

440 

511 
400 

311 

220 80 
40 
0 

-40 
-80 M 

(e
mu
−1) 

−15000   −7500        0         7500     15000 
H (Oe) 

5 s 
200 
160 
120 

80 
40 

0 

Inte
nsity 
(au) 

10    20   30    40   50   60   70   80 

2θ (°) 

220 

311 

400 

422 

511 

440 

533 

JZ
US-B



 

Fig. 2  Signal intensity of  the kidney on T2-weighted image (T2WI) 
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