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The concentration o f substances with glucagon-like immunoreactivity (GLI) was determined in
arterial blood plasma o f rats up to 4 weeks after partial hepatectomy. 10 h following surgery a
more than 18-fold increase in GLI + glucagon immunoreactivity could be observed. About 2/3 of
the maximum activity seems to be of non pancreatic origin. The levels returned to normal about
22 h after surgery.

There is major evidence that glucagon is related to
the regulation of liver cell proliferation, glucagon’s
effect being mainly directed to the hepatocyte [1, 2].
Liver cell proliferation is stim ulated by glucagon on
its infusion into rats in com bination with triiodo
thyronine, am ino acids and heparin [3]. F urther
more, a 5-6-fold increase in im m unoreactive glu
cagon (IRG ) could be detected in rat plasm a 12 h
after partial hepatectom y [4]. However, if glucagon
was infused in a certain rhythm during the first 25 h
after partial hepatectom y, the incorporation of
[3H ]thym idine into the rem aining liver decreased
significantly and concentration-dependent [5]. The
lower concentration lim it for glucagon’s effectiveness
is yet still unknown. Thus, the question as to
w hether or not this glucagon effect is o f physiological
im portance cannot be answered at present.
In this context it appeared to be o f interest to
determ ine the concentrations o f glucagon-like im 
m unoreactivity (GLI) [6, 7] after partial hepat
ectomy in rats.
Materials and Methods
The experimental set-up including anim al surgery,
blood drawing and processing was outlined in a
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recent publication [4]. Glucagon-like immunoreac
tivity was m easured radioimmunologically in the
same assay system used for the determ ination of IRG
[8], the glucagon-specific antiserum 30 K, however,
being replaced by the non-discriminating antiserum
K 4023 (Novo Industries A /S, Bagsvaerd, Denmark),
which equally reacts with true glucagon and with
GLI. Highly purified crystalline beef-pork glucagon
(a gift of Eli Lilly Co., Indianapolis, Indiana, USA)
was used as standard. Therefore, GLI concentra
tions should be expressed in pgeq/m l.

Results and Discussion
10 h after partial hepatectomy the mean plasma
concentration of G LI + IRG increased to a m axi
mum level of 5500 pgeq/m l. This represents an 18 to
19-fold increase above the m ean control level of
295 pgeq/m l. The plasma concentration reached
control levels 22 h postoperatively, but was found to
be slightly elevated during the following week
(Fig. 1). The concentration of G LI + IRG in Portal
plasma was 6100 (mean) pgeq/m l 10 h and 4400
pgeq/m l 12 h postoperatively. These data reveal that
even taking into account the simultaneously occuring
specifically m easured increments in true IRG con
centration [4], there is substantial release of material
with G LI, presum ably derived from the gut, follow-
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Fig. 1. Concentration of glucagon-like
immunoreactivity (GLI) and immunoreactive glucagon (IRG) in pgeq/ml as
determined with a non-discriminating
anti-glucagon-antiserum in arterial
blood plasma following partial hepat
ectomy in rats ( • - • - • ) . Sham oper
ation (O- -O- -O). Each point repre
sents pooled plasma obtained from 2
to 8 animals (mean = 3.7). All data
consist o f the average o f two experi
ments.
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ing partial hepatectomy in rats. A bout 2/3 of the
m axim um activity seems to be of non pancreatic
origin [4]. The role o f GLI, if any, in liver regenera
tion [9] remains to be determ ined as glucagon’s role
has not been resolved.

[1] H. J. Quabbe in Physiologie des Menschen (O. H.
Gauer, K. Kramer, and R. Jung, eds.), Bd. 20, p. 132,
Urban und Schwarzenberg, München 1977.
[2] M. Rodbell, H. M. J. Krans, S. L. Pohl, and L. Bimbaumer, J. Biol. Chem. 246, 1861 -1871 (1971).
[3] J. P. Mac Manus and J. F. Whitfield, Prostaglandins
6 ,4 7 5 -487(1974).
[4] W. Strecker, S. Silz, G. Ruhenstroth-Bauer, and I.
Böttger, Z. Naturforsch. 35 c, 6 5 - 71 (1980).
[5] W. Strecker, M. Goldberg, D. A. Feeny, and G.
Ruhenstroth-Bauer, Acta Hepato-Gastroenterol. 26,
439-441 (1979).

[6] J. J. Holst in Gut Hormones (S. R. Bloom, ed.), p. 383,
Churchill Livingstone, Edinburgh 1978.
[7] A. J. Moody, H. Jacobsen, and F. Sundby in Gut Hor
mones (S. R. Bloom, ed.), p. 369, Churchill Livingstone,
Edinburgh 1978.
[8] I. Böttger and G. Löffler in Handbuch der inneren
Medizin Bd. 3, Teil 6, Pankreas (M. M. Forell, ed.),
p. 3 6 8 -400, Springer-Verlag, Berlin-Heidelberg-New
York 1976.
[9] M. Goldberg, W. Strecker, D. Feeny, and G. Ruhen
stroth-Bauer, Horm. Metab. Res. 1 2 ,9 4 -9 6 (1980).

