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Morphological and functional heterogeneity of hepatocytes depending on their location in
the hepatic lobule is an urgent biological problem [5-8]. The way in which the ability of
the cells toiproliferate depends on their intralobular location is very interesting [2-4, 6,
8]. However, this problem has not been adequately studied and data in the literature are
contradictory [1-4],

In the investigation described below, the time course of behavior of proliferating he-~
patocytes in different zones of the lobule was studied during peak mitotic activity in the
residual liver after partial hepatectomy.

EXPERIMENTAL METHOD

Experiments were carried out on 20 non-inbredmale rats weighing 200 g. Two~thirds of
the liver was removed by the usual method between 10 and 11.30 a.m. The animals were killed
five at a time 20, 24, 28, and 23 h after the operation. Pieces of liver were fixed and em-
bedded in paraffin wax; sections 4 u thick were cut and stained with hematoxylin and eosin.
The general mitotic index (GMI) was determined by counting 10,000 hepatocytes. The mitotic
index (MI) also was calculated in each zone of the lobule. For this purpose lobules were
chosen in which the distance from the central vein to the triad included from 20 to 116 cells
(radius of the lobule). Three zones were then distinguished in the lobule: peripheral (1),
middle (2), and inner (3), all with the same width along the radius [9]. The number of mitoses
and the total number of hepatocytes were counted in each zone in a certain number of fields
of vision under high power of the microscope, and values of MI,, MI,, and MI; were calcu-
lated for the first, second, and third zones of the hepatic lobule respectively. From 10 to
15 lobules were examined in sections from each animal. MI was expressed per thousand The
significance of differences was estimated by the Fisher—Student method at the P < 0.05 level.
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TABLE 1. Ratios between Values of MI in
Different Zones of the Hepatic Lobule of
Adult Rats at Different Times after Par-
tial Hepatectomy

Time after oper-
ation, h M /Ml | My Mg | Mg /Ml
2 1,40 1,63 1,16
28 2,72 2,38 0,88
32 2,43 3,49 1,44
Mean 2,10 2,32 Ll

EXPERIMENTAL RESULTS

It will be clear from Fig., 1 that the first dividing cells appeared in the liver 24 h
after hepatectomy (GMI = 15.83 %,). By 28 h their number had increased significantly com-
pared with the previous time, to reach a maximum (26.37%., Pas = 0.024)., By 32 h GMI had
fallen to 15.60 °/40 (P2 = 0.001). The highest mitotic activity in the regenerative liver,
according to data in the literature [2, 4], is observed 24 and 26 h after hepatectomy.

Changes in MI in different zones of the liver also are shown in Fig. 1. WMitoses were
present 24 h after the operation in all zones; the values of MI,, MI,, and MI, at this time,
moreover, did not differ significantly from each other. The ratics between values of MI in
the different zones were closely similar (Table 1). However, 28 h after the operation the
ratios between these parameters in the different zones differed significantly (Table 1).

This was because MI, and MI, at this time of the experiment had significantly (P = 0.001-
0.033) increased, to reach peak values, whereas MI; was virtually unchanged compared with the
previous time. By 32 h after the operation values of all MI were significantly reduced, but
the ratios between their values differed. MI,; and MI,, determined 28 and 32 h after the
operation, were 2.5-3.5 times higher than MI; (Table 1).

Analysis of correlation between changes in MI in different zones of the lobule in the
course of the experiment revealed a high degree of similarity of the cell kinetics in zones
1 and 2 (rMI,-MI, = +0.75 * 0.12) and a weak degree of correlation between MI in these zones
and in zone 3 (rMy,-mr, = +0.33 £ 0.25 and TMI,-MI, = +0.32 + 0.25).

The reasons for differences in the ability of hepatocytes in different zones of the lo-
bule to proliferate, including those found during reparative regeneration of the organ, have
been discussed in the literature [2-4, 8]. Some workers [3] consider that zones 1 and 2 of
the hepatic lobule are reserve zones relative to proliferative processes. Our data indicate
a higher proliferative potential in hepatocytes of the peripheral and middle zones of the
regenerating hepatic lobule during the period of peak mitotic activity in the organ after par-
tial hepatectomy. However, in our view, to explain the principles governing differences in
the kinetics of hepatocytes in different zones of the regenerating liver lobule it is neces-
gsary to study this problem at other, later stages of regeneration.

The authors are grateful to Dr. Med. Sci. S. G. Mamontov for help with the experiments.
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