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Radioprotective effect of fucoidan against hematopoietic and
small intestinal stem cells of y-ray irradiated mice
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Abstract : We investigated the potential of fucoidan for its ability to provide protection from gamma ray-
induced damage. In our results, the fucoidan significantly improved the counts of endogenous colony forming
unit to 9.5 £ 1.5, from 5.5 £ 2.5 compared with un-treated irradiated control group at 10 day after 7 Gy
whole body irradiation. After 2 Gy irradiation, fucoidan treatment attenuated the percent of tail DNA of
splenocytes, parameters of DNA damage, from 30.17 = 1.7% to 13.67 + 2.81% by comet assay and also
accelerated the proliferation of splenocytes, compared with un-treated irradiated control group by 3H-
thymidine incorporation assay. Furthermore, fucoidan decreased the number of apoptotic fragments per
intestinal crypt by 31.8% at 1 days after 2 Gy irradiation. These results indicated that the fucoidan
significantly improved the hematopoietic recovery, prevented the DNA damage in immune cells and
enhanced their proliferation, which had been suppressed by ionizing radiation. in addition, fucoidan rescued
intestinal cells from radiation-induced apoptosis. Thus, this study raises the possibility of using fucoidan
as adjuvant therapeutic agent after radiotherapy.

Keywords : apoptosis, fucoidan, gamma-ray, hematopoiesis, mice
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Fig. 1. The effect of fucoidan on endogenous spleen colonies in mice at 9 days after irradiation. Photograph of spleens
excised from each group (A). The columns indicate the number of endogenous colony on spleen surface in each group
(B). The columns indicate the percentage of spleen weight (SW) per body weight (BW) (C). Each data point represents
the mean + SEM ('p < 0.05). Although all spleens decreased in size after irradiation, the spleens of fucoidan recipients

were bigger and had more endogenous splenocyte colonies.
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Fig. 2. The effect of fucoidan on irradiation induced DNA damage in splenocytes using Comet assay. Mice were exposed
to: sham irradiation (A), 2 Gy irradiation (B), 2 Gy irradiation plus fucoidan (10 mg/kg b.w., i.p.) treatment (C). The
columns indicate tail DNA% (D), Olive tail movement (E), and tail length (F) in each group. The alkaline comet assay
is an effective technique for monitoring the extent of DNA strand breaks. DNA damage is reflected in an increase of
tail length and movement and a rise in percentage of DNA in the tail. When fucoidan was administrated with irradiation,
there were a significant decrease in comet parameters. Each data point represents the mean + SE of about 50 cells per

mouse by Student's #test (p < 0.05).
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Fig. 4. Morphological classification of typical apoptotic fragments in the small intestinal crypt cells using H&E staining.
(A) 2 Gy irradiation, (B) 2 Gy irradiation + fucoidan treatment, (C) the columns indicate the number of apoptotic fragments
per small intestinal crypt in each group. Bars = 20.5 um. The mice were sacrificed at 24 h after 2 Gy gamma-ray irradiation
and small intestines were separated. Apoptosis was assessed on the morphological evidence, such as cell shrinkage, chromatin
condensation, margination and fragmentation. Values represent means + SE of 50 crypts section per intestine and 5 small
intestine sections per each mouse were recorded (‘p < 0.05).
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