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ABSTRACT Objective: To study the effect of different oral doses of calcium on tumorigenesis and amino acid metabolism in serum
of colorectal tumor rats. Methods: Fifty male Wistar rats were randomly divided into 5 groups of 10 rats after one week of adaptive feed-
ing, and calcium carbonate was intragastrically administered for 6 months. Control group (calcium intake 0.5 g/kg/d), model control
group (Calcium intake 0.5 g/kg/d), low-dose calcium group (calcium intake 1.0 g/kg/d), medium-dose calcium group (calcium intake 1.5
g/kg/d), and high-dose calcium group (Calcium intake 2.0 g/kg/d). Model control group and low-medium-high-calcium-dose group started
at the second week of the experiment. The neck was injected subcutaneously with dimethyl hydrazine for 20 weeks to perform colorectal
tumor modeling. The number and diameter of tumors were observed, malignant blue staining was used to observe the number of abnor-
mal crypts in the large intestine (ACF), and HE staining was used to observe the occurrence of adenocarcinoma. Liquid chromatogra-
phy-mass spectrometry was used to detect the content of related amino acids in the blood of rats. Results: From the 20th week, compared
with the model group, the weight gain of the medium-dose calcium group was significantly different (P<0.05). Among the indexes of tu-
mor number, tumor incidence, tumor average diameter, and intestinal weight, the medium-dose calcium group and high-dose calcium
group were significantly lower than the model control group (all P<0.05). Histopathological results showed that there was no tissue prolif-
eration in the normal control group, and the model control group was mainly adenoma with a small proportion Adenocarcinoma. While
the other groups were mainly adenomas, no adenocarcinoma appeared. Compared with the model control group, the glutamic acid, glu-
tamine, and ornithine in the medium-dose calcium group were significantly increased. Conclusions: Calcium can inhibited the develop-
ment of colorectal cancer and change the serum glutamine and ornithine in colorectal tumor rats.
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Fig.1 Weight changes of rats in each group
Note: NC: normal control group; MC: model control group; L: low-dose
calcium group; M: medium-dose calcium group; H: high-dose calcium

group.*: compared with the model control group, P<0.05.
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Fig.2 Incidence of colorectal cancer of rats in each group

Note: (A) tumor number of rats in each group; (B) tumor incidence in each group; (C) average tumor diameter of rats in each group; (D) colon weight of

rats in each group; (E) ACF count results of rats in each group. NC: normal control group; MC: model control group; L: low-dose calcium group;

M: medium-dose calcium group; H: high-dose calcium group.*: compared with model control group, P<0.05. **: compared with moodel control group, P<0.01.
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Fig.3 The pathological section of colon tissues of rats in each group. HE staining X 200

Note: (A) normal control group; (B) model control group; (C) low-dose calcium group; (D) medium-dose calcium group; (E) high-dose calcium group.
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Note: (A) Glu; (B) Gln; (C) Orn; (D) Trp. *: compared with the positive control group, P<0.05.
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