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ABSTRACT

Liver regeneration is aresult of highly coordinated proliferation of hepatocytes and nonparenchymal liver cells. Partial
hepatectomy (PH) is the most often used stimulus to study liver regeneration because, compared with other methods that
use hepatic toxins, it is not associated with the tissue injury and inflammation, and the initiation of the regenerative stimulus
is precisely defined. Granulocyte macrophage-colony stimulating factor (GM-CSF), which is a cytokine able to regulate
the proliferation and differentiation of epithelial cells, was first identified as the most potent mitogen for bone marrow.
Particularly, rrhGM-CSF, which is highly glycosylated and sustained longer than any other types of GM-CSF in the blood
circulation, was specifically produced from rice cell culture. In this experiment, effects of rrhGM-CSF administration
were evaluated in the regenerating liver after 78% PH of rats. Morphological changes induced by PH were characterized
by destroyed hepatocyte plate around the central vein and enlarged nuclear cytoplasmic ratio and increased hepatocytes
with two nuclei. And then, proliferation of liver cells(parenchymal and nonparenchymal) and rearrangement of plates and
lobules seemed to be carried out during liver regeneration. These alterations in the experimental group preceded those of
the control. Since proliferating cell nuclear antigen (PCNA) is known to be a nuclear protein maximally elevated in the S
phase of proliferating cells, the protein was used as a marker of liver regeneration after PH in rats. PCNA levels by west-
ern blot analysis and immunohistology were compared between the two groups. PCNA protein expression of two groups
at 12 hr and 24 hr after injury showed similar pattern. The protein expression showed the peak at 3 days in both groups,
however, the protein level of the experimenta group was higher than that of the control. On immunohistochemical obser-
vations, the reaction product of PCNA was localized at the nuclei of proliferating cells and the positive reaction in experi-
mental group at 3 days was clearly stronger than that in control group. The results by Western blotting and immunohisto-
logy for PCNA showed similar pattern in terms of the protein levels. In conclusion, rrhGM-CSF administration during
liver regeneration after 78% PH accelerated breakdown and restoration of the hepatic plate and expression of PCNA.
These results suggest that rrThGM-CSF might play an important role during liver regeneration in rats.
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1988). o] TR e FLA TA| Eo A FF, SAT E T
AN EE R3- FANNTIY ¥ ETA 2] A3 2 |
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Fig. 1. Histology of the liver at various times after 78% PH with (a, ¢, eand g) and without (b, d, f and h) rrhGM-CSF treatment showing an
earlier disintegration and reestablishment of hepatic plate in the treated group compared to the untreated group. CV: centra vein. H-E stain.
(Scale bar: 50 um)
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Fig. 2. PCNA expression patterns(by Western blot analysis) in rege-
nerating rat livers at various times after 78% PH with and without
rrthGM-CSF treatment. Expression of PCNA is higher in the experi-
mental group than control group at 3 and 5 days after PH.
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Fig. 3. Immunohistochemical staining for PCNA of the liver at various times after 78% PH with(a, c, e and g) and without (b, d, f and h) rrhGM-
CSF treatment showing an stronger intensity of PCNA staining in regenerating liver tissues in the treated group compared to the untreated group.
CV: central vein. (Scale bar: 50 um)
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