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Effect of Beta-glucans Extracted from Phellinus baumii on the Growth of Caenorhabditis
elegans
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ABSTRACT: This study investigates the effect of Sglucans on the growth of Caenorhabditis elegans. Comparison
was made among lipopolysaccharide (LPS) and Aglucans extracted from Phellinus baumii, in the presence of pep-
tidoglycans which is available as the major carbon source from OPS50, a non-pathogenic strain of Escherichia coli.
When the three sources of carbohydrate were added singularly or in mixture to the culture media, a significant
level of variation was observed with respect to fecundity. Addition of Aglucans appeared to increase the fecundity.
When Aglucans was reinforced in the culture media, the fecundity increased at least 20 percent compared to the
OP50-only media which exclusively contains peptidoglycans. In terms of life span, C. elegans showed a modest
reduction when treated especially with S-glucans. C. elegans accumulated less fat in the fglucans containing media
different from the OPS0 media. Based on the Sudan black staining, fat deposition significantly decreased corre-
sponding to the Aglucans content in the media. On LPS-supplemented media, no difference was observed in fat
deposition compared to the normal OP50 media. At the level of motility, fglucans-treated worms moved more dis-
tance as well as LPS-treated worm. They also showed a comparable degree of motility under similar treatment
with each source of carbohydrate. In conclusion, LPS and Aglucans, extracted from P baumii, may not entirely
replace the food required for C. elegans; however, it might be utilized as valuable alternative food source which
C. elegans use as forms of carbohydrates in stead of peptidoglycan of OPS50.
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Fig. 1. Structure of various polysaccharides. Beta-glucan (BG), lipopolysaccharide (LPS), and peptidoglycan (PG) consist of
glucose as building blocks. BG is a major component typical for the cell wall of mushroom. Bacterial cell wall is made up

of LPS and PG. [4aa's] denotes a run of four amino acids.
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Fig. 2. Effect of f-glucan and LPS on the fecundity of C. elegans. The numbers of offsprings were scored daily after worms were
treated on the media containing fglucan (A) or LPS (B) as indicated in the boxed legends. The basis for the ratios of LPS
and S-glucan against OP 50 is described in the methods and materials.
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Fig. 3. Effect of fglucan treatment on the lifespan of C.
elegans. Approximately 100 worms were cultured on
the media containing f-glucan or none in addition to
OP50. Surviving worms were counted and the
numbers were divided by the initial number to achieve
the survival rate percentage.
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Fig. 4. Sudan Black B staining of f-glucan treated C. elegans. C. elegans were treated with f-glucan for 3 days

10 gl 100 pgml

under three concentrations and their effects on lipid storage were studied by sudan black B staining.

‘gl AP Fo] ol vX= FFS F
S WEFEETY 55 T LPS wigE & =2
ZAE vl 29 28 LPS7F X3
A1 OP50uf Ao 3o AAFE vt
< 23 v oA = AFe] o] oH &

cole BrsES He] Yo A 3 A wd
A7t =EF o], LPS AHZE A%< A =
$2o] YRt ey, OP50ol Thekst Hl&-2] LPS
HolE ¢ OP509] = v A|of Hl3)] AkA}4=2] F7}t
714kt 9] Aol 3] vl &l wah Akt
7h @EAE slo] A=HAT. OP50F LPSe] W&ol
7:391 B97F 7HE BE e HERth " 2=
Aol felet velEFt I FEE A=
AAp=o] W3E} (Fig. 2-AYe LPS(Fig. 2-B)¢} B3l %
S YeERILE o] Ag-ol= 7:3(0P50 : WEREFF7H2

kv

w4

HEelZE T 5525 AN Y A A=
T

of| WA v 58 AW vl Ao A] WA wleFet &, 74zt
LPS % Hel2-F7to] 39 miA R &71F 2we] =3
ste] sttt LPSe] 7

b
s
4>
i
N e
)
o
N
)
to
o
ofo

WELZ R WA o)A BRI Z] §F F7t
HNZEL Op500] B=o 7 xakd wix|9}t 9 F 719

m +

e b ++++

B-glucan +

T, 4+ ++

Fig. 5. Worm's movement was visually compared among various LPS or f-glucan treatments. C. elegans were grown on plates
until day 4 of development, after which they were transferred to plates containing LPS(lipopolysaccharide) or S-glucan
(from Phellinus baumii) and movement was recorded after 18 hrs.
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