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PROTEINS FROM DIFFERENT SOURCES CAUSE A DIFFERENCE IN
THE PROGRESS OF HEPATITIS AND HEPATIC CANCER IN THE
LONG-EVANS CINNAMON (LEC) RATS; AN ANIMAL MODEL FOR
HEPATITIS AND HEPATIC CANCER
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ABSTRACT

The LEC rat is a mutant strain which develops hereditary hepatitis and hepatic cancer. An
abnormal copper metabolism in the liver is, perhaps, responsible for the hepatitis. This strain
has a high susceptibility to chemical carcinogens even though copper accumulation is protected
against. If it is understood why they are vulnerable to carcinogens, the rats may be a useful
model animal for screening cancer-promoting factors; for example nutritional circumstances. It
is known that a deficiency in available methyl groups can result in hepatitis and hepatic cancer.
In this experiment, female LEC rats (45 days old) were fed a soy-protein diet with or without
addition of 0.3% methionine for 26 days. The ability to utilize the amino acid was evaluated
from the concentration of the serum amino acid. The hepatic copper concentration of LEC rats
was 35 times that of Fischer rats at the end of feeding. However, addition of methionine to the
food increased food efficiency not only in Fischer but also in LEC rats. Addition of methionine
did not increase the serum concentration of the amino acid. When these results were consid-
ered, it appears that a disability in methionine-activation process may not precede the heredi-
tary hepatitis of the LEC rat. Rep. Soy Protein Res. Com., Jpn. 15, 134-139, 1994.
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Fig.1. Incidence of liver cancer in LEC rats.
by Mori M. et al (ref. 1)
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Tablel. Food constituents L 40
a-Potato starch 36.5%
Sucrose 40.0
Soy protein isolate 12.5 - 30
Corn oil 5.0 %
Cholesterol 0.1
Choline chloride 0.1 - 20
Salt mixture (Cu free)! 4.0
Vitamin mixture! 1.5
dl-Methionine? 0.3 - 10
! Salt and vitamin mixtures were prepared
by the prescription of Harper. 0

2 dl-Methionine was added to a diet of meth-
ionine ‘ group .

(=) () (=) (B
Fischer LEC

Fig.2. Body weight increase. Body weight
increase was calculated as BW increase
during feeding/BW at the beginning of
feeding. These data represent mean=SD.
Asterisk mark * or #k means p<0.05 or
p<0.01 by #-test, when compared between
Met (—) and Met (+) groups.
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Table 2. Copper concentrations in liver and fluids
Metallo- Copper Ceruloplasmin
Strain Met No. of thionein Liver Bile Serum activity
rats  (ug/g prot) (ug/e) (ug/mL) (ug/mL) (unit/L)

Fischer 8 (=) 5.9+0.6 0.97+0.06 1.52+0.05 134423

+ 8 () 5.3+0.2** 1.20+0.07**  1.52+0.04 171+26*
LEC — 6 1998+ 70 205+25 0.134+0.01 0.114:0.02 (=)

+ 6 1791£120**  181*44 0.084+0.01**  0.10%0.01 (=
These data represent mean=+SD.
Asterisk mark * and ** mean p<0.05 and p<0.01, respectively.
(=) means ‘ not detectable .
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