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ABSTRACT

Spirogyra neglecta is a freshwater green alga and exhibits various biological
activities, including antimutagenic, antioxidant and antihepatocarcinogenic activities.
This study focused on the chemopreventive effects of S. neglecta on chemically-induced
early stages of colorectal carcinogenesis in rodents. To compare chemopreventive activity
of S. neglecta in form of dried powder and extract, dried S. neglecta was mixed in basal
diet and hot water extract of S. neglecta was prepared. Male Wistar rats were fed with
dried S. neglecta mixed diet (SND) and S. neglecta extract (SNE) and subcutaneously
injected by 1, 2-dimethylhydrazine (DMH) once a week for 2 weeks to initiate aberrant
crypt foci (ACF), preneoplastic lesion of colorectal cancer. To study their effects on the
initiation stage, SNE and SND were fed a week before DMH injection and continued for
5 weeks. SNE but not SND significantly decreased number of ACF in DMH treated rats.
SNE enhanced the activities of some detoxifying and antioxidant enzymes including
UDP-GT, GST, and GPx. To study their effects on the post-initiation stage, SNE and
SND were administered for 10 weeks after the second DMH injection. SNE significantly
decreased number of ACF in DMH-treated rats. It significantly reduced number of PCNA
positive cells and increased number of apoptotic cells in colonic crypts of DMH-induced
rats. These results suggested that S. neglecta might prevent the early stages of DMH-
induced colon carcinogenesis in rats due to the modulation of xenobiotic metabolizing

enzymes, inhibition of cell proliferation and induction of apoptosis.



To identify the active compound(s) in SNE, the polysaccharide rich extract (PE)
was prepared by ethanol precipitating. The chloroform fraction (CF) was obtained from
defatted and decolorized process. Chemical composition of SNE, PE and CF was
determined. The total carbohydrate, sulfate and uronic acid in PE were higher content
than SNE and these constituents were not found in CF. These results suggested that
polysaccharide might be a major component in SNE. Moreover, the monosaccharide
composition of SNE and PE detected by TLC technique were fucose and rhamnose. Using
HPLC technique, the major phenolic acids in SNE were gallic acid and ellagic acid.
Ellagic acid was mainly found in PE and gallic acid was primarily detected in CF. Then,
PE was fractionated by DEAE Sepharose anion-exchange column and eluted by 0.25 M
NaCl in sodium acetate buffer pH 6 obtaining 3 fractions, including F1, F2 and F3. The
high amount of total carbohydrate, sulfate and uronic acid were found in F1 and F2. These
results suggested that polysaccharide rich extract might be a sulfated
heteropolysaccharide, which contained several monosaccharides including galactose,

arabinose, fucose and rhamnose.

The mutagenic and antimutagenic properties of SNE, PE and CF were determined
using Salmonella mutation assay. SNE, PE and CF were not mutagenic in TA98 and
TA100 both in the presence and absence of metabolic activation. The CF at dose 1
mg/plate showed strong antimutagenicity against mutagens obtaining high-temperature
cooking process including 2-amino-3-methylimidazo[4,5-f]quinoline (1Q), 2-amino-3,4-
dimethyl-imidazo[4,5-f]quinolone (MelQ) and 2-amino-1-methyl-6-phenylimidazo [4, 5-
b] pyridine (PhIP), while SNE and PE failed to show antimutagenic effect against these
heterocyclic amine mutagens. These results indicated that CF is the most potent

antimutagenicity in Salmonella mutation assay.

Furthermore, the extracts derived from SNE including PE and CF were investigated
their anticarcinogenicity on post-initiation stage of colorectal carcinogenesis in rats. Male
Wistar rats were subcutaneously injected by DMH to induce ACF and fed with SNE, PE
and CF for 10 weeks after DMH treatment. PE presented stronger ACF inhibitory effect
SNE and CF in DMH treated-rats. The S. neglecta extracts significantly decreased
proliferating index in colonic mucosa of DMH initiated rats. These findings suggested

chemopreventive effect of PE derived from S. neglecta, might be partly due to



suppression of cell proliferation in colonic mucosa of carcinogen-induced preneoplastic

lesion in rats.

Inflammation acts as a key regulator of promotion and progression stages of
carcinogenesis. To induce colitis, ICR mice were received 3% DSS in their drinking water
for 7 days. Seven days preceding the DSS treatment, oral administration of SNE, PE and
CF was started and continued for 14 days. SNE, PE and CF attenuated DSS-induced
damage of colonic epithelial structure and inflammation. Furthermore, SNE and PE
significantly protected colonic epithelial cells from DSS-induced cell cycle arrest, while
SNE, PE and CF significantly reduced apoptosis. Proteomic analysis demonstrated that
SNE and PE might ameliorated DSS-induced colitis by inducing antioxidant enzymes,
restoring impaired mitochondria function, and regulating proliferation and apoptosis.
These results suggested that SNE and PE could prevent DSS-induced colitis in ICR mice
by protection of damaged colonic epithelium, reducing ROS and maintaining normal
mitochondrial function and apoptosis. Next, we focused on the effect of PE derived from
S. neglecta on inflammation associated colorectal carcinogenesis in rats. We evaluated
the effects of SNE and PE on DMH/DSS induced ACF formation in rats. These results
showed that SNE and PE in this condition were not anticarcinogenic in DMH-initiated
and DSS promoted colonic preneoplastic lesion in rats.

In conclusion, S. neglecta could prevent the early stages of DMH-induced colon
carcinogenesis in rats. The possible inhibitory effects were due to the modulation of
xenobiotic metabolizing and antioxidant enzymes and inhibition of cell proliferation as
well as induction of apoptosis. Furthermore, SNE and PE also diminished chemical-
induced colitis in mice by reducing ROS, maintaining normal mitochondrial function,
attenuating pathological apoptosis leading to protecting colonic epithelium damage.
Sulfated heteropolysaccharide might be one of cancer chemopreventive ingredients in S.
neglecta. In addition, the beneficial information of our findings allows for further
improvement of S. neglecta into either nutraceutical or pharmaceutical products for

prevention of colorectal cancer.



