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intoxication imposes an oxidative pressure on the liver by
increasing the metabolism of superoxide radicals, thus
stimulating lipoperoxidation and decreasing the levels of
GSH by perox1de catabolism through the glutathione
peroxidase reaction®

The influence of the hepatic GSH depletion and the
increased lipoperoxidation induced by ethanol ingestion on
liver pathology are currently under study in our laboratory.
L1poper0x1dauon apart from being deleterious to the cell
by itself®, is an oxygen-dependent process whose enhance-
ment could possibly contribute to the mcreased oxygen
oonsumptlon of the liver observed after acute?! and chron-
ic? ethanol intake. This, in turn, has been suggested to be
of importance in the producuon of liver necrosis in the
perxacmar zone as the result of a reduced oxygen supply to
this area?
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Summary. Hepatocytes isolated from liver tissne taken by biopsy from 18 patients with hepatic or extrahepatic diseases
displayed a weight class-organization similar to that of other animal species. In most cases the cell classes had a period of
108 pg varying in number from 4 to 14; cell weight range was 96-432 pg as a minimum (4 classes) and 108-1536 pg as a
maximum (14 classes). In 5 cases cell classes showed a period of 120 pg resulting 7-9 in number; cell weight range was 216~
960 pg (7 classes) or 216-1200 pg (9 classes). No correlation was found between sex, age, liver histopathology, disease of

the patients and the various parameters measured.

Isolated hepatocytes of several mammalian species®® can
be arranged in an orderly series of discrete classes on the
basis of the total solid content (dry weight or dry mass) of
the single cells. In adult animals each class has a normal
distribution and a modal weight which differs from that of
the preceding or following one by a constant amount (class
period) so that all the classes are in an arithmetical progres-
sion. Here we report data referring to the human species,
which up to now has hardly been studied.

Liver tissue from patients with hepatic or extrahepatic
diseases (18 cases in all) was taken by biopsy in the course
of abdominal surgery. For this reason, no healthy subject
could be examined. Part of the tissue was used for histology
(H & E) in order to assess liver pathology, if any. The rest
was immediately processed to disperse the cells according
to Rappaport and Howze*: after a 2-h incubation at the
temperature of cracked ice in an aqueous medium contain-
ing Na tetraphenylboron (a K-complexing agent) 0.001 M,
sucrose 0.05 M, NaCl 0.14 M, Na phosphate buffer

0.005 M, ph 8.5, the cells were dispersed by pipetting the
tissue fragments up and down in a series of pipettes with
decreasing bore size. Then, the isolated hepatocytes were
washed with the same medium by centrifuging at low
speed, and resuspended in anhydrous giycerol. Their dry
welght (100 cells in each case) was determined with an
integrating microinterferometer’ assuming for a (Beneke®)
a value of 0.0009. Errors in these measurements have been
discussed™?®,

The results show that human hepatocytes display a class-
orgamzatlon substantially similar to that of other animal
species®? (figure).

In the majority of the cases (table; cases 1-13) the number
of cell classes varied between 4 and 14, with a correspond-
ing variation of the average dry weight of the cells between
204 and 680 pg (pg=10"'? g). The modal values of the
classes were 108, 216, 324, ... pg, i.e. an arithmetical
progression, with a period of 108 pg. Cell weight range was
96-432 pg as a minimum (4 classes) and 108-1536 pg as a
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Mean dry weight+ SEM, number of classes and class-period of isolated human hepatocytes

Case (name, sex, age) Dry weight per  Number Period of the  Disease and main liver and hepatocyte changes
average cell (pg) of classes  classes (pg)
1 M.G.L, g, 36 204+ 8* 4 108 A: acute pericholangitis; perilobular cell swelling
2 AF, 2, 15 209+ 8 4 108 B: chronic pericholangitis; few fatty, many swollen cells
3 MG, &, 37 . 344+ 12 6 108 E: normal liver picture
4 MT, £, 35 397+ 14 6 108 A: chronic pericholangitis; many neoformed bile ductules
5 AN, 2, 58 431+ 15 6 108 A: light chronic pericholangitis; normal cytology
6 A.R, 2, 43 326+ 14 8 108 G: normal liver picture
7 MM, ¢, 35 374117 8 108 A: chronic pericholangitis; some fatty or swollen cells
8 T.B, 2,79 376+ 16 8 108 A: chronic pericholangitis; fatty change in many cells
9 AZ, 3, 58 494125 9 108 C: portal cirrhosis; variable degrees of cell degeneration
10 CS, -2, 38 526+ 21 9 108 A: light chronic pericholangitis; a few swollen cells
11 L.G, g, 4 587+ 34 13 108 A: light chronic pericholangitis; normal cytology
12 AC, 3, 55 615132 13 108 F: light chronic pericholangitis; bile pigments in most cells
13 AM, &, 39 680+ 36 14 108 C: portal cirrhosis; marked fatty change
14 P.M, 3, 25 418+ 15 7 120 A: light perilobular fibrosis; marked glycogenosis
15 RG, 4,4 445+ 18 7 120 D: chronic pericholangitis; ceroid pigments in some zones
16 L.L, 3, 56 462+ 15 7 120 A: chronic pericholangitis; marked glycogenosis
17 G.P, 2, 60 486122 9 120 A: normal liver picture; some pale and swollen cells
18 LN, 2, 52 596+ 24 9 120 A: chronic pericholangitis; some fatty or swollen cells

A: Chololithiasis; B: chroﬁic viral hepatitis; C: liver cirrhosis; D: gastric ulcer; E: duodenal ulcer; F: pancreas carcinoma; G: rectum
carcinoma. * Significance of the mean of the cell dry weights: p<0.001 in all cases.

maximum (14 classes). Most celis belonged to classes from
I to V. 2 cases are reported in the figure (a, b), as an
example.

In the other 5 cases (table; cases 14-18) the number of
classes varied from 7 to 9, with the average dry weight of
the cells varying between 418 and 596 pg. The modal values
of the classes were 240, 360, 480, ... pg also in arithmetical
progression, with a period of 120 pg. The weight range of
the cells was 216-960 pg (7 classes) or 216-1200 pg
(9 classes). The cells tended to group in classes II and 1V,
and to a less extent VI and VIII, leaving a few cells in the
intermediate classes. A case is reported in the figure (c), as
an example.

No correlation appears between sex, age, liver morphology,
disease of the patients and the various parameters mea-
sured (table). Liver histology showed no change at all in
some patients, whereas in others acute or chronic pericho-
langitis was found, with or without enlargements of portal
triads, neoformation of intrahepatic bile ductules and vari-
able degrees of involvement of the hepatocytes. In
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Dry weight distribution of human hepatocytes. a M.G., &, 37:
duodenal ulcer. b A.Z., &, 58: liver cirrhosis. ¢ R.G., &, 43: gastric

ulcer.

2 patients a liver picture consistent with portal cirrhosis was
found, where the regenerating liver plates were formed by
several layers of normal and, to a variable extent, fatty or
swollen hepatocytes (table).

The class periods of the human hepatocytes are apparently
different from those of other mammalian species, in which
they were 132 pg (rat, hamster, guinea-pig) or a multigle
thereof (528 pg, mouse), 480 pg (rabbit), 216 pg (dog)>>.
However comparison is difficult because, by necessity,
different procedures for the cell isolation were used.

The procedure employed for the isolation of human hepa-
tocytes, because of the prolonged contact with an aqueous
medium, causes a loss of water-soluble constituents, which
was found to be about 30% for rat and hamster hepato-
cytes®. On the contrary, the procedure used for the isolation
of animal hepatocytes - dog excluded, for which the
Rappaport and Howze’s method* was also employed -
prevents that loss® 19, as the liver tissue is dispersed directly
in anhydrous glycerol after a short perfusion in vivo with a
Ca’* complexing agent; when, after perfusion, tissue dis-
persion is made in an aqueous medium, a decrease of about
40% in dry weight was found to occur for white mouse and
golden hamster hepatocytes'® !,

A different extraction of solids could also be one of the
explanation for the observed differences in class period in
humans (108 vs 120 pg).
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