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Fig. 1. Succinate dehydrogenase activity of
myocardial cells at experimental group.
Note the rod shaped reaction granules
near the nucleus(arrow). 2-day culture.
x 1000. Phase-contrast photomicrog?
raph.

Fig. 3. Succinate dehydrogenase activity of
myocardial cells at experimental group.
Note the strong positive reaction(arr-
ow), 8-day culture. x 1000. Transmit
photomicrograph.

Fig. 2. Succinate dehydrogenase activity of

myocardial cells at experimental group.
Note the mass formation of reaction
granules through the cell (arrow). 3-day
culture. x 1000. Phase-contrast phot-

omicrograph.
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Fig. 4. At experimental group, myocardial cells,
IIs, leading to the formation of synch-
ronized networks. become long and th-
in. 8-day culture. x 200. Inverted phot-
omicrograph.
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Fig. 5. Six day culture of endothelial cells at
control group. This culture forms pa?
rtial multilayer.x 200. Inverted photo-
micrograph.

Fig. 6. Six day culture of endothelial cells p
experimental group. As compared with
control, this culture doesn’t form mo-
nolayer. Note the size of cells being
larger than the control. x 200. Inverted.
photomicrograph.
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Fig.7. Thiamine pyrophosphatase activity of
endothelial cells at experimental group.
Note the distribution of the enzyme in
the Golgi network to one side of the
5)day culture.x 1000.

Phase-contrast photomicrograph.

nucleus (arrow).

Fig. 8. Thiamine pyrophosphatase activity of

endothelial cells at experimental group.
Note the stronger reaction and larger
cell than the control. In this cell type,
the Golgi system is filamentous and
complex (arrow), 8~day culture.x 1000.
Phase-contrast photomicrograph.
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Table 1. Variations of beating and reaction intensity of succinate dehydrogenase
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in rat myocardial cells in tissue culture after exposure to dimethyl sulfoxide.

Synchronized beating

Reaction intensity

Day in culture

Control Experimental Control Experimental
0 NS D NS + +
1 PS @ NS + +
2 s ® NS + +
3 S PS + +H
4 S S + +HH
5 S S + +H
6 S S +Ht -

. myocardial cells showed no synchronized

. strong positive reaction.

. moderate positive reaction.
. weak positive reaction.

. negative reaction.

 +THeee

beating.

: myocardial cells showed partial synchronized beating.
: myocardial cells skowed synchronized beating.

Table 2. Variations of cell monolayers and reaction intensity of thiamine phrophosphatase in rat
endothelial cells in tissue culture after exposure to dimethyl sulfoxide

Cell monolayers

Reaction intensity

Day in culture

Control Experimental Control Experimental

0 NM.D NM, -+ -

1 NM, NM, + — + +

2 M@ NM, + +H-
3 Mo NM, + +-
4 PM® NM, ++ +++
5 PM. NM, ++ ++
6 M@ NM, +HH- +H+

: cell monolayer was not formed.

. cell monolayer was formed.

: partial cell multilayers were formed.
: cell mutilayers were formed.

OO
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— Abstract —

Effects of Dimethyl Sulfoxide on the Differentiation of
Myocardial and Endothelial Cells

Dong Hyup Lee,Yee Tae Park,and Sung Sae Han

Department of Thoracic & Cardiovascular Surgery
College of Medicine, Yeungnam University

Taegu, Korea.

Yung Chang Lee

Department of Anatomy
College of Medicine, Yeungnam University

Taegu, Korea.

To elucidate the effects of dimethyl sulfoxide on myocardial and endothelial cells in culture, the
cells were exposed to 10% dimethyl sulfoxide in culture medium for 1 hour at 48 hours after cell
isolation.

The general morphology and the cytochemical reaction of marker enzymes for mitochondria and
Golgi complexes were investigated.

The results were summarized as follows.:

1. DMSO induced elongation and narrowing of the cells and increase of mitochondrial reaction in
myocardial cells.

2. DMSO induced destruction and disruption of myofibrils in myocardial cells resulting in increase of
contractile activities.

3. In the endothelial cells, DMSO suppressed proliferative activities but thiamine pyrophosphatase
reactions were enhanced indicating increase of Golgi complex activity.

4. DMSQ seemed to hamper with the adhesiveness and motility of the endothelial cells causing the

decrease of the number of cells in vitro.



