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Résumeé

The unfertilized eggs of a sea-urchin, Strongyrocentrotus nudus, mounted with a small amount
of sea water in thin hanging drop of liquid paraffin were subjected to freezing in a special
thermostat in a cold chamber, and the freezing process of the eggs was observed.

‘The eggs supercooled previously for 24 hours at —10°C show normal fertilizability and
subsequent development. FEven when the external sea water completely freezes, the eggs can be
cooled without formation of ice in the cells down to —10°C at least for one hour, resulting in
a remarkable dehydration and contraction of the eggs without injury {Fig. 7-11).

Intra-cellular freezing of the egg caused by the rapid freezing of external sea water at a
temperature below —8°C, is always spontaneous.

This freezing process seems to be a sap drop type “flashing” of the freezing of plant cells.

For the purpose of observating the slow freezing of the cell interior, the egg was punctured
with an ice-tipped pipette, or eggs swollen previously in dilute sea water were employed. In this-
case the propagation of the freezing in cytoplasm is observed only as a wave of opacity that
starts from the inoculated point. It seems probable that the whole cell is filled with dendritic
fine ice crystals which are then torn into a number of minute particles and finally become a
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larger spherical ice mass (Fig. 14-16). In thus frozen egg, the structure of the protoplasm is
entirely destroyed by the crystallization of the water in the cell and the cytoplasm coagulates
presenting a coarsely granular appearance (Fig. 17). Such a denat‘uration of the protoplasm seems
to elevate the freezing point of the cell interior.

When thawed, the coagulated cytoplasm in the egg which h'\d been frozen rapidly is in.a
" rather stable state (Fig. 4, 5), and the contracted mottoled pattern in the cell does not disappear
at least for 24 hours at roem temperature. On the other hand, after slow freezing of the'cell
interior the egg is usually cytolysed and collapses in a few minutes or more cven .when the egg
is mounted tightly in the ice mass of frozen sea water.

The ability of the surface layer of living egg to prevent effectively the transmission of
freezing to the supercooled cell interior is.remarkably diminished by the imbibition of the egg

in diluted sea water.

B . KR R B

EIER *227v% '7 SRBD I 0 FMR NS

L k) OB 9 7 T o vy S ke 2 LT 9N (T T o e 19, i
moﬁe\mam\cimykuumn TELRPEILE D T3, :

2. 60%if7kic 1 iRihE w2290, BhEk 2 uie e T4 54, —2.4°C Cfilis LTol i s &
B, Fhk b1, 350 “Chh %%, SIEACE x #L TR ISR ICERE LTy 3

3. —4°C MBx i THINE A 1Al U 7= B hiwkb‘ 207, 48°C, zolimarig= 7 vy
=8,

4. —20°C lh‘cuz&‘m/mxo)tb 77y ¥y ki LTHO R 280 L, SRoikas
Wk Lims b, Hilitk | BRI, —4.4°C, SFNE T b MEE] sh | MioRdiis b
RT3,

5. Bl FRuifi &Iﬁﬂwﬂwk}c* 72y vEIIEAY & et [E J L O K
?}E [/ < V‘o

(15 100%, 2,3, 4, 55 350X, 2, 4, 5 [ £ GO0
B2ME *x2T7VFY —/Mﬂ 590 oS Sk s

6. WU, Btk by 2y rRAICT2 T3, —38°C KT,

7. —3°CicTICHDK, 12 5%, —37°C, BIZ bl LTH 3,

8. filks 22434, —3.4°C, BId &), SmMiBE® L3,

9. .27 774, —4°Co A ok,

(6, 8, 9 [ 350 % Fr4FMF, 7 [ 100X,)
EIER LS fmpabuts

10) 9@ & m Lol 50 5%, —8°C,

1) 7THEERLE, 575%, —7.8°C, IR LBk sh THRIL, HKictex hTEE
LTuvd,

12) Rlk. 64574 (BRisRliess 30 #), 0.6°C, UBid X5l L o &,

13) ko 69 %%% (liigts 5% 30 #), 0°C,

EABER  WokO0om N HUE .
14) —6 2°C i (6026 H57k) 1IThifik, * oWiE D ki —54°C -GN ke = L /-
o WEF X U 147 15848, —6°C, & ﬂm 7Z oy v e E D L A AT
ZW\O

15) [lks 4 7%, =6 CHnchoik@idiz> & vikicho THNICHE bR 2

16) [k 135%%, —64°C, KMIXET ETXRBLE L VT oINS, chk vuszb 3,

17) ko 20 3%, —2.8°C O DNRHINIL T 681 38, Zh X 0I5 GOl N o gl

L ifid s o Ll Bl gl Hinik b 585y, .



B W o B R o

% 1 H KR

89




20 ok g ow =




oA o X 91




92 WOk % ok =




