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Chen-Chun Ku, Shiu-Nan Chen and Guang-Hsiung Kou (1992) Dynamic changes 
in the localization and quantity of heat shock protein in· a cultured fin cell line of color 
carp Cyprinus carpio. Bull. Inst. Zool., Academia Sinica 31(4): 276-289. Immunoblotting 
and indirect immunofluorescence were used to study the dynamic changes in quantity and 
intracellular distribution of major heat shock proteins hsp87, 70, 33, and 27 in cultured 
fin cells of color carp, Cyprinus carpio (CCF), subjected to heat shock at 40°C and al
lowed to recover at 31°C. 

Hsp87 was enhanced immediately following heat shock; however, cellular hsp87 did 
not increase noticeable until 12 h following heat shock. Through indirect immunofluores
cence, hsp87 was observed localizing in the cytoplasm before and after heat shock. Dur
ing heat shock, significant amounts of hsp70 were immediately synthesized and moved 
from the cytoplasm to both the nucleolus and the nucleus; it then "overflowed" into the 
perinuclear region. Intracellular levels of hsp33 increased significantly (as quickly as 
hsp70) following heat shock, but disappeared completely 12-24 h later. Furthermore, dur
ing heat shock hsp33 appeared first at the nucleus; it was then found exclusively in the 
cytoplasm before disappearing. Hsp27 was detected in nostressed cells; after reaching 
maximum level 6 h following heat shock,a steady-state level was maintained for the re
mainder of the experimental period. Also by indirect immunofluorescence, hsp27 was de
tected in the nuclei of about half of the tested unstressed CCF cells. During heat shock, 
cells with nuclear staining appeared diminished, and little or no fluorescence was ob
served in the CCF cells. Subsequently, filament staining within -the perinucleus began to 
increase, then intense hsp27 cytoplasmic staining appeared. 

CCF cells were heated to 40°C for 10 h, then cooled to 31°C. Indirect immunofluo
rescence showed hsp87, 70, and 33 levels returned to preheat-shock levels 36 h after re
covery. However, intense hsp27 cytoplasmic staining remained even after the 36-h recov
ery period. These results suggest heat shock proteins are degraded in the cytoplasm of C. 
carpio. 
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Heat shock proteins are produced when 
a cell is stressed by various environmental 
insults including high temperatures, heavy 

metals, amino acid analogues, and exposure 
to a variety of chemical compounds (Lee and 
Hahn, 1988). Although these factors do not 
affect various species equally, the heat shock 
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