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Renal Protective Effects of Opposite Renal Ischemic Preconditioning against Renal Ischemic Reperfusion Injury

in Mice
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Background: Acute renal failure (ARF) results from renal ischemic reperfusion (IR) injury and is a major contributor to the
morbidity and mortality encountered during the perioperative period. It was previously demonstrated that ischemic preconditioning
(IPC) of the heart, brain, and kidney offered protection against IR injury. Therefore, this study examined whether or not distant

IPC can also be effective against IR injury in other organs.
Methods:
n = 7).

C57BL6 mice were classified into three groups, Sham group (n =
The sham group was subjected only to a right renal nephrectomy (ligation of renal pedicle with silk).

7) and Cross IPC IR group
The IR group

7), IR group (n =

was subjected to 30 min of left renal ischemia after a right nephrectomy. The cross IPC IR group was subjected to right renal
IPC (two cycles of 5 min of ischemia and reperfusion) followed 15 min later by a right nephrectomy and 30 min left renal ischemia.
The left kidney was harvested 24 h after surgery and the histology and blood creatinine level was analyzed. The left kidneys

were isolated 15 min after right nephrectomy (sham, n = 7) and right renal IPC (cross IPC, n =

by western blotting.
Results:

7), respectively, and analyzed

The level of the intra-cellular signaling proteins, iNOS, Akt and ERK increased significantly as a result of the right

renal IPC, and the renal functions were well preserved in the cross IPC IR group compared with the IR group.

Conclusions:

radicals stream against the opposite renal IR injury in mice.

Cross renal IPC offers protection by elevating the iNOS, Akt and ERK levels due to the distant oxygen free

(Korean J Anesthesiol 2007; 53: 229~ 33)
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Fig. 1. Representative hematoxylin and eosin staining photomicrographs of the outer medulla of kidneys of sham-operated mice (A), and mice
subjected to IR (B), cross IPC IR (C). IPC: ischemic preconditioning, IR: ischemic reperfusion injury. Magnification, x200.
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Fig. 2. Jablonski grading scale scores of outer medullary area for the
histologic appearance of acute tubular necrosis in sham-operated mice
(Sham; n = 7) and mice subjected IR (n = 7), cross IPC IR (n = 7).
IPC: ischemic preconditioning, IR: ischemic reperfusion injury. *P <
0.05 versus Sham, P < 0.05 versus IR.
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Fig. 3. Plasma creatinine values in mice subjected to Sham (n = 7),
IR (n = 7) and cross IPC IR (n = 7). IPC: ischemic preconditioning,
IR: ischemic reperfusion injury. *P < 0.05 versus Sham, "P < 005
versus IR.
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Fig. 4. (A) Representative immunoblots for inducible nitric oxide
synthase (iNOS), protein kinase B (Akt), extracellular signal-regulated
protein kinase (ERK) from renal cortices of mice subjected to sham
operation (n = 7), cross IPC (n = 7). (B) Densitometric quantifications
of relative band intensities. *P < 0.001 versus Sham.
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