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Notes on Fucales 10. Inhibition of rhizoid formation
and division by gossypitrin in Fucus eggs

Singo NAKAZAWA

Nakazawa, S. 1978. Notes on Fucales 10. Inhibition of rhizoid formation and cell divi
sion by gossypitrin in Fucus eggs. Jap. J. Phycol. 26: 5-7.

Eggs of Fucus evanescens, just after fertilization, were cultured in sea water. contain-
ing gossypitrin, a flavonoid. As a result, in culture with 107 M gossypitrin, rhizoid
development was completely inhibited while cell divisions took place twice up to 4-cell
stage. When the egg was transferred from natural sea water to 5x 1074 M gossypitrin-
sea water earlier than 8 hr after fertilization, cell division ceased at 4-cell stage and
rhizoid occurred in 65% eggs. While cell divisions took place normally and rhizoid
development occurred in more than 70% eggs when transferred to gossypitrin-sea water
later than 10 hr after fertilization. It those eggs, undergoing cell division without
rhizoid in gossypitrin-sea water, are transferred to normal sea water, rhizoid begins to
develop.

Singo Nakazawa, Department of Biology, Yamagata University, Yamagata, 990

Japan

According to personal communications of
Dr. TosHI0O NAKABAYASHI, Shizuoka Uni-
versity, gossypitrin, a flavonoid, inhibited
in body weight of rats when it was fed
successively for 10 days at 100 mg a day.
The present author received gossypitrin
from him and it was tested for Fucus eggs.
A part of this experiment was preliminarily
described formerly (NAKAZAWA 1969). Later,
similar experiments were repeated extending
over 1969 to 1972. As a result, it was
found that gossypitrin inhibits formation of
rhizoid without disturbing cell divisions up
to 4-cell stage, but further division is
inhibited. These experiments were carried
out at the Institute of Algological Research
of the Hokkaido University, Muroran.

Material and Method

Gossypitrin (MW=480) was taken out and
purified by Dr. NAKABAYASHI from spo-
rangiophores of FEquisetum arvense. By
dissolving this agent in natural sea water,
a series of culture media were prepared:
0.5, 1.0, 2.5, 5.0, 7.5 and 10.0 times 107* M
gossypitrin-sea waters. For preparation of
these media, 48 mg gossypitrin was put
into 100 m/ natural sea water, and it was
warmed to 80°C for complete dissolution.
By this process, the medium first turned to
yellowish green, then gradually to orange
color, which was cooled to 18°C. Thus
was obtained the stock medium (107° M),
which was diluted to make the above series.

Fresh spores of Fucus evanescens, just
after being liberated from receptacles and
naturally fertilized, were sown in these
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Fig. 1. Rhizoid formation in Fucus evanescens
eggs cultured with sea water containing gos-
sypitrin at various concentrations. 1hr af=one
hour after fertilization.

media contained in petri dishes, 70 mm in
diameter and 15 mm in height. Depth of
the medium was about 4 mm. These cul-
tures were placed under diffuse light of
the laboratory, at about 18°C. Thus, eggs
sank and adhered to the bottom of the
dish. One hour after being sown, the eggs
were examined under a microscope, and it
was confirmed that there was no rhizoid
formed yet. Density of the eggs was about
1 or 2 individuals per 1 mm?®

Next, eggs were kept first in natural sea
water, then transferred to 5x107* M gos-
sypitrin-sea water at various times after
fertilization, and were observed 36 hr after
being fertilized to know the time when
gossypitrin was most effective.

Results with Discussion

Observation at 16 hr after being sown
revealed that 34 of 84 (i.e. 34x100/84=
40.4-+5.3%) eggs formed rhizoid in control
culture. However, it was 45.7+£5.1% in
0.5x107* M, 29.3+4.9% in 1X10™* M, 223+
50% in 25X107* M, 29.1+6.1% in 5x10°*
M, 31+1.7% in 75%X10™* M, and 0% in
10107 M of gossypitrin. Likewise, ex-
amined at 24 hr and 36 hr after sowing,

the results are indicated in Figure 1.

In those eggs not forming rhizoid being
cultured with gossypitrin, for instance at
concentration of 5.0x107* M, nuclear and
cell divisions took place successively into 2,
3 or 4 cells, so far as cultured with gos-
sypitrin of the same concentration. When
transferred to control sea water, rhizoid
began to bulge out of one or two cells of
the cloven egg and it was elongated (Fig. 2).

Rhizoid formation in Fucus eggs when
transferred from gossypitrin-sea water to normal
sea water after cleavage without rhizoid forma-

Fig. 2.

tion. (a) Two rhizoids bulged out from one
region previously cut into two by a septum, (b,
¢, d) one rhizoid bulging after cleavage.

In the next experiment, eggs were first
sown in petri dishes containing control
sea water just after fertilization. Then
they were dividedly transferred to 5x107*
M gossypitrin-sea water at (a) 4 hr, (b) 6
hr, (¢) 8hr, (d) 10hr and (e) 12hr after
fertilization, and cultured in the same way.
Obgervation at 36hr after fertilization
revealed that in control culture 992 eggs
formed normal embryos congisting of more
than 50 cells and one rhizoid. While, in
(a) culture rhizoid formation was 44100/
80=55% and most of the individuals includ-
ing rhizoidless ones were cloven into 2 to



4 cells. Likewise, in (b) culture, rhizoid
was 65.5% and cell division was the same.
In (c) culture, rhizoid was 65.7% and cell
division was also the same. In (d) culture,
rhizoid was 70.3% with normal cell division,
and in (e) culture, rhizoid was 76% with
normal cell division. The difference in per-
centage between (c) and (d) cultures is not
very remarkable, while the degree of cell
division differs clearly between the two.
These implies that the critical time for
inhibitory effect of gossypitrin for rhizoid
formation as well as for further cell
divisoin is between 8 hr and 10hr after
fertilization. Because, if the egg is trans-
ferred to gossypitrin earliear than 8 hr after
fertilization, cell division ceases at 4-cell
stage, and rhizoid formation is lowered to
65%. While cell divisions continue nor-
mally and rhizoid formation is increased to
70% if they are transferred to gossypitrin
later than 10 hr after fertilization. This is
consistent with report of QUATRANO (1968)
that proteins for cell division and rhizoid
development are synthesized between 8hr
and 10 hr after fertilization. Thus occur-
rence of rhizoid is inhibited by gossypitrin
as well as the cell division, while the latter
takes place up to the 4-cell stage even in
the egg which does not form a rhizoid in
gossypitrin. Therefore, the rhizoid for-
mation and the cell division are controlled
by independent factors as reported formerly
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(NAKAZAWA 1972).

Gossypitrin was first taken out from
yellow flowers of Gossypium (PERKIN 1916).
Later, the same was obtained from Chrysan-
themum flowers (GEISSMAN and STEELINK
1957) and from Equisetum stroboli (NAKA-
BAYASHI 1958, KUTNEY and HALL 1971).
Considering from the present experiments,
it seems that gossypitrin takes part in
regulation of growth in morphogenesis of
these plants.
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HIR{EF : Fucales /—} 10. JLE MY LCEBENTSNOFEBKR MRS ROME

v 3= 2 (Fucus evanescens) D% SREEENL7S5H/ 4 FO—F=T o €Y v ATk CE#E Lick
R, COWE 10 M 2 EUHECFEBREREESCHE SR, MRS 2ELEFHET bR TEE -7
FoZREG SR L W AIZ5 X107 M v ety vifgKicdoT Bz diacib¥ b, RBEEBIX 65%
T EGA, THEEBEOBEUB T C Y vilkie 2T E AW EFBCETL, HRERDS 70% Ml
AT, ¥V KRB TERE LODBNKZ s v EFHRKC S ET &, FBHEEMIILE S,

(990 IIFHTNEINT 1-4-12, 1TSS 30EE)





