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A commentary on

Effects of liver regeneration on endocrine
pancreas: in vivo change in islet mor-
phology and in vitro assessment of sys-
temic effects on beta-cell function and
viability in the rat model of two-thirds
hepatectomy
by Moreau F, Seyfritz E, Toti F, Sigrist S,
Bietigier W, Pinget M, et al. Horm Metab Res
(2014) 46(13):921–6. doi:10.1055/ s-0034-
1389995

One of the best-known Greek myths of all
time is the tragedy of the Titan Prometheus,
who stole fire from Olympus to deliver it
to the human race. Furious, Zeus demands
that Prometheus is chained to a rock at the
peak of the Caucasus and condemns him
to have the liver eternally devoured by an
eagle. Every time that the eagle finished eat-
ing the liver from Prometheus, the liver was
regenerated and the eagle began all over
again. Then, it is not today what science
knows the liver’s ability to regenerate and
its importance for the human body.

It is known that the liver and the pan-
creas are derived embryonically from the
gut entoderm, then, following this line of
reasoning is not surprising to formulate
the hypothesis of a possible strong con-
nection between the liver and the pancreas.
In this sense, during the years 1986–1993,
researchers have been demonstrated that
liver regeneration is accompanied by pan-
creatic growth in different species of ani-
mals, such as golden hamsters (1), dogs
(2), and rats (3). However, further stud-
ies to characterize the possible factors and

mechanisms behind this connection (liver
regeneration → effects on the pancreas)
were needed.

Recently, Moreau et al. (4) described
the early effects of liver regeneration on
the endocrine pancreas. They utilized a
traditional model of liver regeneration in
rodents called the “Higgins procedure,”
which consists of a 70% hepatectomy
(termed 2/3 partial hepatectomy) (5). This
was done to evaluate the role of the sys-
temic factors released throughout the 72 h
after the surgery, based on the structure
and function of the endocrine pancreas.
Then, in this assessment of the time-course
evolution, they observed that the relative
pancreas weight was higher in hepatec-
tomized rats when compared to that of the
sham-operated rats. On the other hand,
no significant increase in beta-cell prolif-
eration was detected 3 days after surgery.
Furthermore, by performing the measure-
ment of possible factors released by the
liver 3 days after the procedure, no differ-
ence in serum hepatocyte growth factor
(HGF) levels was observed. However, there
was a trend toward a significant increase
in the serum VEGF levels and a significant
increase in the microparticle levels. Addi-
tionally, in an in vitro experiment using
RIN-m5F cells, they observed that the sera
obtained from animals 3 days after hepa-
tectomy was more efficient in maintaining
the viability of this mentioned linage (4).

Our laboratory in recent times investi-
gated the role of HGF in insulin resistance-
associated compensatory mechanisms (6).
As a tool of this study, we used the
70% hepatectomy model that shows an

increase of endogenous HGF (7, 8), which
represents the major mechanism that con-
trols hepatic cell proliferation and regen-
eration (7, 8). In our study, we observed
the temporal evolution of fasting plasma
HGF and insulin levels beyond the β-cell
mass, as well as the beta-cell prolifera-
tion (percentage of Ki-67-positive cell in β-
cells) in partial-hepatectomized (70%) and
sham-operated rats over the course of the
experiment’s 7 days. In agreement with the
research by Moreau et al. (4), our study pre-
viously demonstrated that during the first
3 days after surgery, the circulating HGF
levels from hepatectomized rats are similar
to those in the sham group. However, from
the fourth day, the HGF levels from the
hepatectomized group rose and remained
high until the seventh day of the experi-
ment. In parallel, this augmentation was
followed by a significant increase in the islet
mass, together with augmentation on the
Ki-67-positive nuclei of the β-cells on the
seventh day. As a result, we also observed
an increase in the plasma insulin level from
the fifth day, which remained high until the
seventh day after the procedure (6).

It is noteworthy that our data cor-
roborated and complemented the results
presented by Moreau et al. (4). We can
observe that in a longer study (7 days), the
endocrine pancreas’ responses to the early
effects of liver regeneration become more
evident. In addition, the effect of HGF on
the islets is very clear to us and has been
proven through both our data (6) and other
pieces of evidence in the literature (9–11).

One of the attractive aspects of this
liver-pancreas axis is related to the current
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clinical islet transplantation. In this way,
the studies discussed here show a sig-
nificant importance for clinical practice,
because recently a study by Saito et al.
(12) showed that partial hepatectomy can
improve the intraportal islet transplanta-
tion in rats. In a further discussion about
this study, it is worth to mention that
after partial hepatectomy procedure, many
growth factors such as HGF and VEGF
are released in the circulation during the
hepatic regeneration (7, 8, 12). These fac-
tors are well known to have properties to
promote vascularization (12). Therefore,
this study by Saito et al. demonstrated that
partial hepatectomy improved the outcome
of intraportal islet transplantation by the
revascularization of the transplanted islets.
In this regard, it is possible to propose
that the induction of hepatic regeneration
might be one of the promising strategies to
improve the islet transplantation process.

In conclusion, it is important to note
that due to the relevance of this issue
to scientific community as presented in
this letter, the discussion of the differences
observed in the works from Araújo et al. (6)
and Moreau et al. (4) is a matter of great
concern. Thus, although we think that the
research by Moreau et al. (4) is a significant
contribution to the studies on the liver–
pancreas axis, we believe that these results
should have been considered in the context
of earlier published investigations.
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