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1—4. 28R 4 min WAOLESR: 1. MRAFIER S PRGNS EOE RS ZEE; 2.48/5,4%
BRI MR R BREHRME 3. 485 5 min, BERSHERHFHREREN; 4.48/5 5 min BKRIL
FMPEAMEME; 5—8. B/ 52 min NLEER: S HRAFLTHE—XNROPHE; 6. LBRFHE
il RaEER; T LCEEEEROKRNGEANL; SLHGRAKAREREINEELR—; 5—12.52
¥JE 55 min WEILEER: 9. WRATLTH—RPHEEHME; 10485 2 min, BEE/N, SREFER
E—FEL L ILAEES min RNEHO=MGELRS 12.4BENEIN S —FEHE 2 RNGEENK, #
BREERAE 13—14.28/F 57 min KOLBER: B.ABEEAMGEGEEL, RORER; 448G
5min, RERERARSER,HFREHUEE; 15—-16. ZH)565 min NLAEER: 15.08/F5 min, ZHEEKHN
K QBB 16 A BIG 5 min, B EKENE, ROKGERHEKR/N

1—4. The treatment results at 4 min post-fertilization: 1. The normal second meiosis devéloping
from metaphase to anaphase in controls; 2. Spindle and spindle fibers disappeared, and chromoso-
mes condensed into two groups after treatment; 3. Female and male pronucleus formed, and asters
occurred at 5 min after treatment; 4. The anomalous telophase observed from a few of noneffecti-
vely treated fertilized-eggs at 5 min after treatment; 5—8. The treatment results at 52 min post-fe-
rtilization: 5. The normal metaphase of first cleavage in controls; 6. Spindle disappeared, and
chromosomes condensed after treatment; 7. The spindle fibers connecting with chromosomes disappe-
ared after treatment; 8. Chromosomes moved toward two poles at different rates after treatment;
9—12. The treatment results at 55 min post-fertilization: 9. The normal anaphase of first cleavage in
controls; 10. The asters became small and were not in a straight line with chromatin granule at 2
min after treatment; 11. The tripolar spindle formed at 5 min after treatment; 12. The asters and
spindle disappeared, and chromatin condensed into masses after treatment; 13—14. The treatment
results at 57 min post-fertilization: 13. Both asters and spindle disappeared, and chromatin conde-
nsed into masses after treatment; 14. The chromatin decondensed and transformed into vacuole stru-
cture with reappearing aster; 15—16. The treatment results at 65 min post-fertilization: 15. Spindle
disappeared, and chromosomes condensed at 5 min after treatment; 16. The chromosomes condensed
into many small granules after treatment
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PRELIMINARY STUDY ON THE CYTOLOGICAL MECHA-
NISM OF TRIPLOIDY AND TETRAPLOIDY INDUCED
BY HYDROSTATIC PRESSURE SHOCK IN TRA-
NSPARENT COLORED CRUCIAN CARP

Gui Jianfang Xiao Wuhan Liang Shaochang and Jiang Yigui
(Institure of Hydrobiology, the Chinese Academiy of Sciences Wuhan 430072)

Abstract

The cytological mechanism of triploiody and tetraploidy induced by hydrostatic
pressure shock was analysed through histological sectoion techniques in transparent
colored variety, Crucian carp the major effects of hydrostatic pressure treatment
are to destruct spindle and intefere chromosome movement so that triploids and
tetraploids are induced because of the retention of the second polar body and
blocking of the first cleavage.

The sensitive period for inducing second polar body retention is short and is at
the metaphase and anaphase of meiotic division 1, 1. e. 4—5min after sperm-egg
fertilization. Before this period, the fertilized eggs are in the initializing stage.
Hydrostatic pressure treatment of this stage would disrupt the exciting and decorat-
ing process of fetilized eggs, hindering embryo development. After the sensitive period
the tendency of second meiotic division is so strong that application of hydrostatic
pressure fails to control and retain second polar body. The stage is the nonsensitive
period.

Fertilized eggs of transparent colored crucian carp were shown to develop into
metaphase of first mitosis at 50—52min after fertilization, into anaphase at 52—57
min and into telophase at 57 min (water temperature 14—16°C). The effective pe-
riod for inhibiting first mitosis for inducing tetraploidy by hydrostatic pressure was
found to be during the metaphase and anaphase of first cleavage. Hydrostatic pres-
sure treatment not only produced reversible microtubule depolymerization, damaged
the spindle and arrested the process of first mitosis, but also resulted in chromoso-
me condensation to various extents. Tripolar spindle bodies were observed in some
treated fertilized eggs. These phenomena, especially formation of tripolar spindle
body, might be related to chromosome breakage and loss in the induction of tetra-
ploidy. It is these changes of mitotic apparatus that resulted in a large number of
aneuploids.

Based on the cytological mechanism of triploidy and tetraploidy induction, a
discussion was made on the conditions for the prevention of second body extrusion
for producing triploids, and on the conditions for the inhibition of first cleavage
for inducing tetraploidy.

Key words Genome manipulation, Hydrostatic pressure shock, Cytological
mechanism, Tripolar spindle, Omamental fish



