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In order to study the possible changes induced by cyclosporine A (CsA) on hepat
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on, we have

assessed its effect on the synthesis of DNA in hepatocytes after partial hepatectomy. CsA was administered
intraperitoneally to four groups of rats in which the intranuclear DNA of the hepatocytes was quantified
by a microspectrophotometric method on slices stained by the Feulgen test. The administration of CsA
mtranernoneallv Drovoked an increased m the mean Feulgen DNA content of the hepalocyles in the
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INTRODUCTION

Cyclosporme-A isa .ungal metabolite of polypeptidic nature whi.ch exerts a selective

1mmunosuppress1ve ctivity on lymphocytes. It was introduced in liver transplanta-

tion by Calne ez al.' In 1980, Starzl et al” started using it with prednisone and obtained

a remarkable 1mproveme..t in rejection prophylaxis and therapc_ltics3, .
As the prospects of survival have improved, the orthotopic hepatic transplantation

(OHT) technique has been extended to pediatric patients, and new surgical techniques

1

are being performed with adui

Xt t
adapwd to their pec"'-ar circumstances are being tested. So, orthotopic transplants
t d
and relying on the reci p ent’s regulatin
1 P

g g the postadaptation of the liver
size to its own necessities via hepatic regeneration. It is important in these cases that
the drugs administered during the postoperative period do not affect that regenerative
activity.

to renal transplantation. A few years later the potential hepatotoxicity of tuc dr ug, was
made evident by experimental studies in rats.*” More recently other authors have
reported biochemica 1| alterations (mcreasp of bilirubin and alkaline phosphatase) in
patients subjected to different transplams and treated with CsA.'""
deri in nd the hepatic regeneration in or-
i ve dec:ded to investigate the possible effects
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of this drug on the regenerative phenomenon. For thi
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activity on the intranuclear-DNA synthesis in the
stimulation by hepatectomy.
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MATERIALS AND METHODS

Female Sprague-Dawley rats weighing between 200 and 220 g were used. Four groups

of ten animals were considered: control, hepatectomy, CsA and Hepatectomy + C-
SA.

Surgery was performed under Nembutal (Sodium pentobarbital) anaesthesia
(30mg/kg i.p.) between 4:00 p.m. and 6:00 p.m. to standardize for natural diurnal
rhythms. Through a midline incision reaching 2cm posteriorly from the xiphoid
process of the sternum the left lateral lobe was easily delivered, securely ligated and
then excised. In this way portlons of the hepatxc parenchyma ranging in extent from
35 to 40 percent of the total liver were removed.

CsA was dissolved in 95% ethanol and diluted with Intralipid 10% (kavi- -Vitrum)
to 20 mg/ml and was administered 1ntraper1toneally at a dose of 20 mg/kg for 3 days,
starting the day before operation in partiaily hepatectomized animals.

Animals were sacrificed 40 h. after hepatectomy or at the third day of CsA- therapy.
Under Nembutal anaesthesia (30 mg/kg i.p.) liver was removed and two pieces of
0.5cm each side were obtained from the median lobe. Samples were fixed in 10%
formol and then embedded in paraffin.

DNA quantification was carried out by means of microspectrocytophotometric
techniques on 5 um histological sections stained by the Feulgen test. This reaction has
the characteristic of being absolutely specific for DNA, and conforms to a stoichiome-

tric-type reaction (a direct ratio between the number of molecules of colorant in the

tissue and the number of DNA molecules).
Five slices from each animal were assessed. In each one o
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nuclei and 25 lymphocyte or Kupffer cell nuclei were quantified (the later for internal

control) With this, the mean DNA content of the hepatocyte nuclei in each animal
under s dv was calculated
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The mean-Feulgen-DNA content of the nuclei from each experimental series was
calculated and the results were as follows: 12.9 units in the static controls; 8.5 in the
regenerative ones; in the animals treated with CsA the mean was 15.5 in the static
livers and 23.6 in the regeneratlve ones (Table l)

The statistical analysis of these results showed that a statistically significant dif-
ference exists between the DNA values obtained on he static series and also between
the animals subjected to treatment with CsA and their respective control animals
(p < 0.01).

Admmlstratlon of CsA to the control a
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nepatecmmy provoked a greater l)NA synthesis, wh h was reveale
an increase in the mean nuclear-DNA content of the henatocyvtes 2) the
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of a larger number of hepatocytes with high polyploidy level (Figure 1).
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ones on the right represent hepatocytes from animais

content of the abscissae.

observed that these histograms are more extended than the others, and indicates a gre:

(more replicating hepatocytes and higher ploidy levels).
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TABLE 11
Study of the degree of dispersion of the Feulgen-DNA values

resting liver regenerating liver

M m M/m M m M/m
Control 16.27 10.93 1.501 25.85 12.75 2.036
CsA i.p. 19.21 12.25 1.575 33.61 16.46 2.043

M: Mean of the highest values of the series: m: mean of the lowest ones

the degree of dispersion of t h experimental series (Table 2).
we observed that: 1) The degree of

Comparing the values obtain observed that: 1) The degree of
dlsper51on was not modified by the reatment with CsA but it was modifed by

hepatectomy; 2) The mean of the upper end-values was hlgher <O 05) on the

animals treated with CsA (with and without hepatectomy); 3) The mean of the lower

end-values was not modified significantly by the CsA on the control animals but it was
increased on the ones subjected to hepatectomy (p < 0. 05).
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DISCUSSION

DNA Quantification

The sign of regeneration on the hepatic parenchyma is DNA synthesis in the hepa-
tocytes.I3 The existence of replication of hepatocytes can be assessed by two different
methods:

Fn‘ctl\/ by using the autora dioceravhic technidgue

irsti sing tn¢ autoraai Uglaplllb Lcumlquc with which, after 1noculat1ng
DNA precursors labelled with radioisotopes, the synthesizing cells — as they incor-
porate a hlgher index of radioactive product — are detected.

Ao time A

Replication can also be assessed by individual estimation (cell by cell) of the
nuclear-DNA content. By this procedure the synthesizing cells are identified for

................. 5 vlll.lll\.«\.l 1U1

havmg a DNA content intermediate between two ploidy levels. This procedure is

often used when the cells are free,'* but can also be done by high-precision cyto-
photometry when the cells are in constituent tissues.'

OINcLI 23LA1 LA RIS QiU o LUISuwulIie uSSUcCS.

We have used the cytophotometric method to estimate the quantity of DNA in the
nuclei, as they contain quantmes of DNA dlplord or multlples of the d1p101dy in the

henataocvtee af nan_regenarating liverc 17

aepatocytes of non-regenerating livers, such as 4C, 8C and 16C."*!7 Estimations of the
DNA content in such populations show a very low error, and so the mean of the

values obtained by measurements on a wide sample of cells presents a very small

deviation. As can be seen in the frequency histogram in which the number of cells is
shown in the ordinate axis and the DNA content on the abscissae. the cells with

alitl LI 2 OVVRALVLIL Vi iy Qudweissav, uiIv LUl willl a

regular content appear clustered on well-defined peaks.

When a population of cells is in phase of synthesis, they show quantmes of DNA

. 14,15 AQ o
intermediate between two ploidy levels.""'* This originates a dispersion of the values

along the histogram.
This procedure gives higher precision and regu]arlty than the autoradrographlc

method agthe callg manciire ava alag el -

method, as the cells measured are clearly distinguishable histologicaily and so it is not
p0551ble to include in the sample cells other than henatocvteq Morenver the sizes of

samples was speciaily important for us, because our final aim was to contrast samples
subjected to different treatments.
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In fact, in our xperlence CsA has started DNA-synthesis in normal hepa
n ver regeneration induced by 40% hepatectomy. Though w
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suppresive effect on the monocytemacrophage system,” would permit an accentua-
tion of the regenerative respon affPr hpmfectomy Previous studies, although not in

Secondly, it could be argued that CsA has a direct effect over hepatocytes, which
has not been described so far. Only experience on isolated he patocytes cultured “i
vitro” with CsA could give us ome clues about this hypothesis. pumusmg results,

s S
nowever, mig'nt aiso be expected, as the hepatocytes isolated and cultured “in vitro”
y alter a '
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