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Effect of IGF-I on total serum antioxidant status
in cirrhotic rats

The role of free radical generation and
oxidant injury in the pathogenesis of liver
injury and fibrosis is now well established
(3,4,9-11, 14). Our previous results showed
that the enzymatic antioxidants are reduced
in animals with CCI4- induced liver cirrho
sis (1).

Insulin-like growth factor-I (IGF-I) is an
anabolic hormone produced mainly by the
liver (12, 13). In cirrhosis a progressive fall
of serum IGF-I levels is observed (2, 5, 6, 8,
9). The exogenous administration of IGF-I
was able to increase the hepatic levels of
antioxidant enzymes and to reduce the levels
of lipid peroxidation and fibrogenesis (1, 3,
9). The aim of the present study was to ana
lyze serum total antioxidant capacity in rats
with compensated or advanced cirrhosis
either in untreated or treated with low doses
of IGF-I.

All experimental procedures were per
formed in accordance with The Guiding
Principles for Research Involving Animals.
Cirrhosis was induced as previously
described (1), following two protocols: Pro
tocol A, included male Wistar rats with early
CCl4 -induced cirrhosis (11 weeks of CC14
inhalation) divided into two groups: Cl,
untreated cirrhotic rats and CI+lGF, cir
rhotic rats treated with IGF-I (2 llg x 100-1

x day -1) for 2 weeks (n=10, each group).
Protocol B, included male Wistar rats with
advanced CCl4 induced-cirrhosis and ascites
(30 weeks of CC14 inhalation) divided into
two groups: Cl, untreated cirrhotic rats and
CI+IGF, cirrhotic rats treated with IGF-I
(2 )lg x 100-1 x day -1) during three weeks
(n=10 for each group). In both protocols,
age and sex-matched healthy control rats
were included (CO, n=10).

At the end of the treatment, blood sam
ples were drawn from the retroocular
venous plexus from all the rats with capil-

lary tubes (Marienfeld, Germany) and
stored at -20°C. After decapitation of ani
mals, the liver was dissected and weighed. A
sample from the left major liver lobe was
processed for histological examination
(fixed in Bouins solution). Sections (4 urn)
were stained with haematoxylin and eosin
and Masson's trichrome.

Serum total antioxidant status was evalu
ated using a colorimetric assay (Randox
Laboratories Ltd, Ardmore, Crumlin, UK)
using the following principle: Abts
(2,2'-Azino-di- ['3-ethylbenzthiazoline
sulphonate]) is incubated with a peroxidase
(metmyoglobin) and H202 to produce the
radical cation Abts'". This has a relatively
stable blue-green colour, which is measured
at 600nm. Antioxidants in the added sample
cause suppression of this colour production
to a degree that is proportional to their con
centration (6).

Liver cirrhosis was histologically validat
ed in all animals treated with CCl4 and
ascites were observed in all cirrhotic rats
included in the Protocol B.

In the protocol A, serum total antioxi
dant status (TAS) was diminished in animals
with compensated cirrhosis compared to
controls (CI= 1.04±0.02; CO= l.35±O.03
mmollL, p<O.Ol) and a significant recovery
was found in serum from IGF-l treated-cir
rhotic rats (CI+IGF= 1.15±0.14) as com
pared to untreated cirrhotic group (p<0.05)
(Fig. 1,A).

In the protocol B, the TAS was signifi
cantly reduced in serum from untreated cir
rhotic rats (CI= 1.03±0.02 mmollL) as com
pared with controls (CO= 1.13±0.02). In the
CI+lGF group the TAS was not significant
ly higher (1.09±O.02) than in the untreated
cirrhotic animals, and no significant differ
ences were found between both cirrhotic
groups (Fig. I,B).
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Fig. 1. Serum total antioxidant status (TAS, as mmol/L) in healthy controls (CO), untreated cirrhotic animals

(CI) and IGli-l-treated cirrhotic rats (CI+IGF).
A corresponds to the Protocol A, animals with compensated cirrhosis, CI+IGF group was treated with
low doses of IGF-I during 2 weeks. B, Protocol B, animals with advanced cirrhosis and ascites, and IGF-I

treatment during 3 weeks.Values are mean ± SEM, n==10 each group, 'f p<0.05 and "·"·p<O.01.

In summary, the total antioxidant status
is reduced in serum from animals with liver
cirrhosis including those with compensated
cirrhosis and the exogenous administration
of low doses of IGF-I increases serum
antioxidant capacity. These data provide
new evidence of the beneficial effect of IGF
I supplementation in experimental liver cir
rhosis.

Key words: Oxidative stress, Antioxidants, Total
antioxidant status, Liver cirrhosis, IGF-1.

Acknowledgements

The authors wish to expres their gratitude to Dr.
Bruce Scharschmist, Chi ron (USA), for granting
rhIGF-I, and Mr. J. Celaya for financial support.
This study was supported by Spanish CICYT, SAF
99/0072 and SAF 2001/1672.

References

1. Castilla-Cortazar, 1., Garcia, M., Muguerza, B.,
et a!. (1997): Gastroenterology, 113, 1682-1691.

2. Caufriez, A., Reding, P., Urbain, D., et a!.
(1991): J. Endocrino!. Invest., 14,317-321.

3. Garcia-Fernandez, M., Castilla-Cortazar, 1.,
Diaz-Sanchez, M., et a!. (2002): Free Rad. Bio!.
Med., (in press).

Correspondence to 1. Castilla- Cortazar (Tel.: +34
952 131 577; Fax: +34 952 131 650; e-mail: iccor
tazar@iib.uam.es).

J. Physio!. Biochem., 59 (2), 2003

4. Gutteridge, J. M. C. (1995): Clin, Chern., 41,
1819-1828.

5. Hattori, N., Kurahachi, H., Ikekubo, K., et a!.
(1992): Metab. Clin. Exp., 41, 377-381.

6. Miller, N. J., Rice-Evans, c.,Davies, M. J., et a!.
(1993): Clin. Sci., 84, 407-412.

7. Meller, S., Becker, u., juul, A., et a!. (1996):
Hepatology, 23,1073-1078.

8. Meller, S., Gronbaek, M. Main, K., et al. (1993):
J. Hepato!., 17,315-320.

9. Muguerza, B., Castilla-Cortazar, 1., Garcia, M.,
et a!. (2001): BBA, 1536, 185-195.

10. Rosen, G. M., Pou, S., Ramos, A. L., et a!.
(1995): FASEB J., 9, 200-209.

11. Rosser, B. G. and Gores, G.J. (1995): Gastroen
terology, 108,252-275.

12. Sara, V. R. and Hall, K. (1990): Physio!. Rew.,
70, 591-613.

13. Schimpf, R. M., Lebrec, D. and Donadieu, M.
(1977): Acta Endocrino!., 86,355-362.

14. Sokol, R. J. (1996): Sem. Liver Dis., 16,39-46.

M. Garcfa-Fernandez', I. Castilla-Cortazar'r',
M. Dfaz-Sanchez', F. Diez Caballero",

A. Castilla/, A. Diaz Casares'>', I. Varela
Nieto! and S. Gonzalez-Baron!

Departments of IHuman Physiology, School
of Medicine, University of Malaga. 2Internal
Medicine, Hospital Sierrallana, T orrelavega,
Cantabria and 3Instituto de Investigaciones

Biomedicas Alberto Sols, CSIC-UAM, Madrid,
Spain

(Received on November 8, 2002)


