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ROLE OF NITRIC OXIDE SYNTHASE IN HEPATIC INJURY INDUCED BY
ISCHEMIA / REPERFUSION IN THE RAT
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The Jikei University School of Medicine

The important role of nitric oxide (NO) in hepatic ischemia/reperfusion injury has increasingly been
recognized. In the present study, we evaluated serum levels of NO by measuring the serum concentration of
nitrite/nitrate during ischemia reperfusion in rats and by performing immunohistologic staining for NOS-2 in
liver tissue. After 90 minutes of ischemia in the left and middle hepatic lobes, the ischemia was released, and
the liver was reperfused for up to 24 hours. The serum level of alanine aminotransferase (ALT) peaked 3
hours after reperfusion and gradually decreased thereafter. Nitrite/nitrate levels in serum increased until 1
hour after reperfusion and then decreased but increased again 12 hours after reperfusion. We recognized a
dissociation between ALT and NO. Twelve hours after reperfusion, NO synthase (NOS)-2 was induced, and
NO was produced in large amounts, but ALT showed a consistent downward trend, and significant
hepatocellular necrosis was not recognized. Immunohistological staining of cells for NOS-2 was not
observed for up to 3 hours after reperfusion, but staining of monocytes was observed in Glisson's sheath and
hepatocytes close to the central vein 12 hours after reperfusion. Staining of monocytes in Glisson's sheath
was more pronounced. While NO production from NOS-2 increased from 12 to 24 hours during reperfusion,
serum ALT levels decreased. These findings suggest that NO does not promote liver cell damage through the
production of free radicals in the rat, but hepatic injury induced by ischemia/reperfusion improves by NO.

(Tokyo Jikeikai Medical Journal 2010;125:109-14)
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Changes in plasma Nitrite/Nitrate levels in hepatic
injury after ischemia/reperfusion.

Plasma Nitrite/Nitrate levels showed two peaks at
1hour and 24 hours after reperfusion.

Each value was expressed as the mean = S.D. /t m.
*#* 1 P<0.05 compared with before ischemia/
reperfusion

Fig. 1.
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Fig. 2. Changes in plasma ALT levels after ischemia/
reperfusion . Plasma ALT levels gradually
increased with peak at 3 hours after reperfusion.
Each value was expressed as the mean = S.D. IU/L.
**:P<0.01 compared to control.
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Expression of iNOS using anti-mouse iNOS
antibody 12 hours after ischemia/reperfusion.
The staining was observed at monocytes in
Grison sheath.
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Fig. 5. Expression of iNOS using anti-mouse iNOS antibody 24 hours after ischemia/reperfusion.
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Fig. 4. Expression of iNOS using anti-mouse iNOS
antibody 12 hours after ischemia/reperfusion.
The staining was also observed at a part of
hepatocytes close to central vein.

The staining was observed at a part of hepatocytes close to central vein (CV)(Lt). Another section around the CV

showing absence of staining.

The staining was observed at monocytes in Grison sheath. (Rt)
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