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Abstract

Abstract

Sialic acids (Sias) are a group of nine carbon monosaccharides with
5-amino-3,5-dideoxy-D-glycero-D-galactononulsonic acid as basic structure. At
present, there are more than 50 kinds of Sia have been isolated and identified"’,
among which are N-acetylneuraminic acid, N-glycoulylneuraminic acid and
2-keto-3-deoxy-nonulosonic acid, the three kinds of main monomer from which other
Sias derive. Neu5SAc is the most common form of Sia in human, and is expressed
ubiquitously throughout the human body. Neu5Gc is abundant in most mammals, but
not in normal humans, because of the evolutionary loss of the gene encoding
CMP-Neu5Ac hydroxylase(CMAH) that converts NeuSAc into Neu5Ge™*'. There is
evidence that Neu5Gc can be metabolically incorporated into human glycoproteins by
both normal and cancerous tissues due to the dietary availability of Neu5Gec,
predominantly red meats and dairy products ™.

According to the World Cancer Research Fund, excessive intake of meat,
particularly red meat and processed meat, might closely related to cancers including
rectal cancer, colon cancer, prostate cancer and breast cancer”. Adequate
epidemiological evidence suggests that, red meat and their processed product may
increase the risk of lung cancer and rectal cancer by 20 percent, and enhance the risk
of intestinal cancer by 30 percent.

Red meat refers to certain kinds of animal meat whose red muscle fiber is more than
white muscle fiber, for example, beef, pork, lamb and their processed products. As to
the health risk factor in red meat, opinions are divided. Of particular concern is the a
kind of sialic acid produced inside human body after eating red meat,
N-glycolylneuraminic acid (Neu5Gc). Some researches speculated that, the immune
response caused by Neu5Gc and its corresponding antibody gives rise to
chronic inflammation, which leads to cancer™".

This study intends to determine the Sia content in daily foods, evaluate the Neu5Gc

load and detect the anti-Neu5Gc antibody concentration, to explore whether Neu5Gc
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Abstract

intake would increase the corresponding antibody. Among the indicators of
inflammatory reaction, CRP and IL-6 are two of significance. Whether their
concentration related to Neu5Gce intake and anti-Neu5Gce antibody level is also
needed to explore. Currently, there are not data of Sia content in foods published,
neither researches about the impact of intake Sia on human body. Therefore, it is of
great significance to analyze the Sia speciation and content in foods. If we get to
know the Sia content in Chinese conventional foods, and the relationship between the
intake Neu5Gc and its corresponding antibody, as well as the level of inflammatory
factors, we can adjust our diet to avoid the possible health risk brought about by the
Sia-containing foods.

In this research , we completed the following work: a. Detected Neu5Ac and
Neu5Ge content in 102 kinds of Chinese conventional foods by liquid
chromatography-mass spectrometry (LC-MS/MS); b. Conducted dietary survey to
500 healthy adult urban residents in Xiamen selected randomly to get their intakes of
Neu5Gc; c. Detected the concentration of anti-Neu5Gce antibody, CRP and IL-6 of the
respondents; d. Analyzed the -correlation between Neu5Ge intake and the
concentration of anti-Neu5Gc antibody, CRP and IL-6.

Results: (1) The main source of dietary Neu5Gc are red meat and dairy,
especially beef (30.34+2.80 ug/g), lamb (20.38+4.67 ug/g) and milk (10.87+1.5
ug/mL). (2) Effective questionnaires are 496, which shows that, the highest Neu5Ge
intake is 83.900mg/d, the lowest is Omg/d, average 4.619mg/d,and that of male is
higher than female. (3) The concentration of anti-Neu5Gc antibody shows
positive skewness, the highest of which is 12.805ug/mL, the lowest is 0.676ug/ml,
average 3.072ug/mL. (4) Anti-Neu5Gc antibody level increases with the rising of
Neu5Gc intakes when the latter is below 8mg/d, equaling to 263.68g beef, 392.54¢g
lamb or 735.97mL milk. The Neu5Gc intakes correlated with the foods statistically,
particularly beef and milk. (5) Both of CRP concentration and IL-6 concentration are
positively correlated with Neu5Gc intake, while only IL-6 is correlated with the
anti-Neu5Gce concentration, which is negatively.

Conclusion: (1) The most Neu5Gce-containing foods are red meat and diary

\Y%



Abstract

products. (2) The concentration of anti-Neu5Gc antibody increases with the intake of
Neu5Gce as the latter between Omg/d~8mg/d. (3) Long-term Neu5Gc intake would
increase the concentration of CRP and IL-6, giving rise to inflammation. (4) There
isn’t correlation found between anti-Neu5Gc antibody and CRP, while anti-Neu5Gc is
negatively related to IL-6, which may result from their different mechanism.

It comes to a conclusion that, excessive intake of Neu5Gc-containing foods like
red meat and diary products would enhance the concentration of anti-Neu5Ge, CRP

and IL-6, resulting in inflammatory response, increasing the risk of cancer.

Key words: Sialic acid; Neu5Gc; CRP; IL-6; red meat; cancer
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