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Summary

In consideration of the frost-injury in the prepupa of the poplar sawfly, Trichiocampus
populi Okamoto, the freezing states of fat-cells were observed.

The prepupa was frozen slowly or rapidly for one day. The cooling rate of slow
freezing is about —2°C per minute and the final temperature is —30°C. The supercooling
point in this insect is —8.6::0.4°C. Rapid freezing was obtained by directly immersing
them into liquid nitrogen from room temperature. In a cold room at —15°C, freezing
sections were made from the frozen insect body. Then they were observed under a
polarizing microscope.

1) In slow freezing, extracellular freezing occurred in most fat-cells except a small
number of those in the visceral fat-cell layer which froze intracellularly. The number of
intracellularly frozen cells was estimated less then 1% of the total fat-cells in the visceral
layer. The extracellularly frozen cells contracted irregularly, and the oil droplets within
the cell coalesced into larger drops. After thawing, the cell recovered their normal size and
shape, and their protoplasmic membranes appeared normal. Frozen and thawed prepupae
could normally develop up to imago. Destruction of some fat-cells by freezing did not
necessarily result in the death of individual prepupa.

2} In the insect at the end of the prepupal stage, intracellular freezing occurred even
by slow freezing in many fat-cells of the visceral layer, sometimes over 70% of the total
cells in that layer. Intracellularly frozen cells contracted very slightly, and there were
many large ice crystals within them. The protoplasmic membrane was found to be de-
stroyed after thawing. The thawed cells, however, appeared almost normal, because they
are tightly covered with an outer thin membrane. On the other hand, extracellular freezing
only occurred in all the fat-cells of the parietal layer. Those prepupae frozen in this way
could survive only for a few days after thawing.

3) In rapid freezing, the intracellular freezing occurred in all the fat-cells. The cells
did not contract, and there found many tiny ice crystals within them. The protoplasmic
membrane was completely destroyed after thawing, although, the thawed cells appeared
nearly normal for the reason mentioned before. The rapidly frozen prepupae were invariably
found to be killed just after thawing.



FRIA#ARE O &Y 53

X M % B :

KR 1
1. @EBEEIC & 2 NKERINIR O MEEAEE, R0 T b EXEREDELTLE, B
WRTFRIRBOREOHEE D, X992
2. RAEtFE=2arTcEE REBEORF[VEEMNRFEZR U TL S, X992
3. RAitkzR#EsELLr, BBERETELTLS, X92
4. EEFF=arTEHE, BT 303 FEBORE, X992
EU I
5. EBBEC X 5 KBRS O MIEH BES, el El - T 5, e BB, X92
6. Fh+FE=a2rTBE, MoK ETHLE, X92
7. SEHEC X s KBEREEEOMIEN R, BAER (@) ok EkEROKE DS

v, X92
8 FEErtFE=arTHEE, x92
B M IIL

9. BEBFC X 2 AREERHANEOMEABK., —FoMBEBET > ELIRRL3,X370
10 ABE+FE=arTHEE, X370

1. @gdifhic X 2 RK/ERME o MIBAEE, X370

12. AE+%=0rcHEK, X370

B K 1V
13. gEmfic X s NEBEREBEOBIRARES (KH), BLAZoMBRMIBIESEE LT
w3, X92

14 BEtF=a2rTHE, X992
15, MIAREEBZ LT iMilBoBEtToBR, MERCXE XGRS itk zh
BENMBLTLAL, ~AoMBEHERC - FLIKRE X3, X370
16. RE+5= a1 cHK, X370
B W V
17. ZuURB#E I X 2 WEBIEHMoMBAEE, x92
18. AELt+F=orcE®E, Xx92
HEOHEOW O FoRMNRETHEEEL > T3
19, FERUEBETE- YA OKEREIRILBER LY T 5 v 7 THRM, X2
20. FEFF=a2rTHEHE, X992
B R V1
21, g &5 ERBEEIRGRE O MR, e KB, X92
2. FE4FE=orTHEE, X92
23. s X 2 NERBIEHAE MR, g HAE, x92
2. FE+FE=arTHE, X92
B VI
25. ZfEEEC X 2 WERE MBS o MmN EE, X370
2. BE+F=a0THRE, BB MBRRMNERNIBECRLZ 3, X370
27, AHEMEC X 3 REEERMIE o MR Bk, X370
28. AL+F=arTHE






R




X

II







W




8




MR VI

.
@})
.




e VI




