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No Relationship Between Spectrophotometric Absorbance
' and Ultrastructure in
Mitochondrial Swelling and Contraction
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Abstract

Ultrastructural and spectrophotometric studies on mitochondrial swelling and con
tfaction were carried out. All mitochondria just after isolated from rat liver
showed condensed conformation. When mitochondria were incubated in 0.25 M su-
crose only, they were moderately swollen and the absorbance at 520 nm was
slightly decreased. Adding ATP to sucrose caused the absorbance to increase and
the mitochondria to contract partially. KCl solution of 0.3 M induced marked de-
crease of absorbance and swelling of mitochondria. When ATP was added to KCl,
increase of the absorbance and no contraction of the mitochondria excluding in-
creased electron density of mitochondrial intermembranes were observed. Mar-
kedly decreased absorbance and somewhat largely swelled mitochondria in sodium
arsenite solution of 0.4 or 1.0 mM were observed. When ATP was added to so-
dium arsenite, the absorbance increased slightly but mitochondria were more con-
tracted than those in KCl-treated group. Above results indicate that the ab-
sorbance may not be correlated to morphological observations in the mitochondrial

swelling and contraction.
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Fig. 1. Absorbance of mitochondrial suspension incubated with swelling - and contraction-

inducing agents.

A—A © absorbance in 0.25 M sucrose only
A— A : absorbance in 0.25 M sucrose + 0.3 M KCl
[ ] : absorbance in 0.25 M sucrose + 0.4 mM sodium arsenite

: absorbance in 0.25 M sucrose + 1.0 mM sodium arsenite

Five millimole ATP was added 15 min after incubation.
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Figure Legends

Fig. 2. Mitochondria just after isolated from rat liver.

Most mitochondria were condensed conformation(CON) and some were intermediate

conformation(IC)

Fig. 3. Normal mitochondria incubated with 0.25 M sucrose for 15 min.

Swollen(S) and orthodox conformation(ORT) of mitochondria were observed.
Fig. 4. Mitochondria incubated with 0.25 M sucrose and added ATP.
Contracted(C), intermediate(IC), and swollen(S) mitochondria are seen.
Fig. 5. Mitochondria incubated with 0.3 M KCl for 15min.
Mitochondria are swollen and intermembrane space are narrowed.
Fig. 6. Mitochondria incubated with 0.3 M KCl-adding medium and ATP treated after 15 min

of Incubation.

Most mitochondria are swollen(S) to a large extent, and some are contracted(CT).

Fig. 7. Mitochondria incubated with 0.4 mM sodium arsenite-adding medium.

Most mitochondria are swollen to a mild extent.

Fig. 8. Mitochondria incubated with 0.4 M sodium arsenite~adding medium and ATP treated

after 15 min of incubation.

Most mitochondria are swollen to a large extent, some are contracted.

Fig. 9. Mitochondria incubated with 1.0 M sodium arsenite-adding medium.

Mitochondria are swollen to a mild extent.
Fig. 10. Mitochondria incubated with 1.0 M sodium arsenite-adding medium and ATP treated

after 15min of incubation.
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