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Figure 3. Low-dose effects in comparison with control and high-dose ef­
fects. The histogram. which includes only the proteins found to be 
significantly different between control and high-dose treatments. shows the 
mean amount of protein present in the five low-dose livers relative to the 
mean of the five control levels (positioned at 0) and the mean of the five high­
dose levels (positioned at I) . Most proteins show a change at low-dose level 
near one-third the change associated with high-dose treatment. 

PC Analysis of 30 'Mouse Liver Proteins 
Tr'6tmen t : O. �~�O�.� Z50m,/ k, Ar oc1ur 1254 - -----r--i 2 

1 :; 

v 

· 
c �~�-�- -t' - �- �~�- �'�'�:�;�:�1�'�'�.� , 50 :;0 

C �~�o� 
250 

�-�-�-�-�r�-�- �~�.�f�-�-�-�r�-�I� �~� 

.. · �O �. �~� > 

· 0 Ii 

- fl .!'> 
t( 
iO 

" 
- I 

lJ 
0-

- 1.:1 

- 2 

-Z -I 

rCI : 84;-: or 1,,1. 1 vari ati on 

Figure 4. Plot of positions of individual mouse results in a principal compo­
nent space. The horizontal dimension corresponds to a single pattern of 
change in the 31 treatment-related spots which accounts for 85 % of the 
total variance in the data. The vertical dimension corresponds to the next 
largest orthogonal pattern of change. accounting for a further 5 <?& of the 
variance. Each symbol indicates the position of the liver protein pattern of 
an individual mouse: C indicates control. and 50 and 250 indicate the 
respective dose levels of Aroclor. By interpreting the Aroclor-induced 
changes as a pattern, we can completely separate both high and low-dose 
livers from the controls. 

of cellular proteins are affected by intoxication of this type. 
Although many of the alterations detected are small (two to 
threefold) compared to those of some major inducible en­
zymes, they are all of a size sufficient, if the proteins are en­
zymes. to cause substantial change in the behavior of meta­
bolic pathways. Each of the markers found may represent an 
important part of the mechanism of toxicity: thus a detailed 
study of cellular localization and an attempt to discover func­
tion is warranted. A first step in this direction will be to assign 
each of the proteins resolved in whole liver samples to a par­
ticular subcellular compartment by means of mapping the 
classical cell fractions. This project is now under way. 

If. as it seems likely, compounds ofother toxicological classes 
produce different and characteristic patterns of protein 
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change in mouse liver. then an analysis of the kind we present 
could be generally useful in molecular toxicology. New pop­
ulations of marker proteins can be systematically discovered. 
and using the recently devised protein microsequencing 
procedures the sequences of these molecules could be deter­
mined and their genes retrieved from genomic libraries. In ad­
dition, the quantitative measurement of large numbers of 
markers could make possible a new level of molecular 
fingerprinting of drug effects. Through the use of multivariate 
statistical methods. the similarities and differences between 
drugs of similar structure could be investigated in much more 
detail than is currently possible. 
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