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Abstract 

Multivariate Data Analysis (MVDA) was performGd on part of a matrix con

taining data of a toxicokinetic study. Test animals were fed with a lew con

centration mixture of PCDF's. Levels of PCDF's in liver and fat together with 

biological variables were measured at different days after the administration 

of the PCDF's. By using MVDA trends and anomalies wore discovered. 
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Introduct ion 

This study is part of a project in which more than 180 PCDF-analyses (each 

containing 19 congeners) have been made and over 1000 biological values were 

measured. The main purpose of the study was the determination of tho half 

lives of PCDF's in liver and fat of the different test animals (mice, rat, 

guinea pig and tiamster). For the interpretation of the data MVDA was used. 

The here presented results for mice and rat show some preliminary results and 

possibilities of MVDA. Tho whole data set will be analyzed by MVDA in the 

near future. Tho purpose of this study is to monitor the dominating trends in 

PCDF-patterns in fat and liver by time as well as in the biological 

measurements. We also want to compare the trends between the fat, liver and 

biological responses with each other. 

Materials and Methods 

The test animals(Male Sprague-Dawley rats and male C57B1/6 mice) were fed a 

single low oral dose (0.1 ^g of each congener/kg body weight) of a mixture of 

polychlorinated dibenzofurans(PCDF's), The mixture contained the following 

congeners: 1, 3 , 6,8'TCDF; 1,3,7,8-TCDF; 1,2,7,8-TCDF; 1,4,6,9-TCDF; 2,3,4,7-

TCDF; 2,3,7,8-TCDF; 3,4,6,7-TCDF; 1,2,4,7,8-PCDF; 1,2,3,7,8-PCDF; 2,3,4,6,8-

PCDF; 2,3,4,7,8-PCDF; 2 , 3 , 4 , 6, 7-PCDF; 1, 2 , 3 , 4 , 7 , 8-Hj^CDF; 1, 2 , 3 , 6 , 7 , S-Hj^CDF; 

1,2,3,4,6,9-HjjCDF; 1, 2 , 3 , 7 , 8 , 9-Hj^CDF; 2, 3 , 4 , 6, 7 , S-Hj^CDF; 1,2,3,4,6,7,8-HpCDF 

and OCDF. The mixture was taken up in corn oil and given as a single oral 

doses, the control aniraals only received the corn oil. Two control and four 

PCDF fed animals wero killed 1, 5, 10, 30 and 90 days after the 

administration of the corn oil(l). 

Biochemical assays such as tissue extraction and vitamin A status werc 

carried out as earlier described(2). 
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PCDF annlyses and cjf.-an up wore porfoonod using acLivatcd KOlr-silic.T, llj.so, , 

acidic alumin;i oxide and Carhopack c on Celito. Tho method iis.cd war. 

developed specially for the clean up and enrichment of a large nunber of 

pharmacokinetic saiiiplos(3) . The resolution during tho mcasurenents was 10,000 

and the detection limit was 0.1-1.0 ppt depending on the congener analyzed. 

The data analysis was performed using the Simca 3-B proqram (Sf;PON0VA AB, 

Sweden) on an IBM PC microcomputer(4). 

^nalvticol data sots. Principal component analyEos(PCA) were performed on fat 

and liver PCDF-lcvels and a series of biological values such as weight gain, 

EROD-activity ot tho liver, liver-, kidney-, thymus- and bitcstical-weight, 

vitamin A in liver, kidney and serum. The animals were, as already mentioned, 

divided in several groups. For the MVDA the rats of day 1,S,10 and the mice 

of day 1,5, 10,30,90 wore used. Data of PCDF-lcvels in liver for the mice 

wero only available from day 1,5 and 10. 

The objects in the PCA were either mice(ll obj.) or rats(19 obj.) killed on 

different days. Three types of variables were used: PCDF-lcvel in !iver(17 

var.), PCDF's in fat(17 var.) and the biological measurement.-. (17 var.) 

Although PCA was only performed on tho not yet complete data sot, already 

anomalies and trends wore easily discovered. Especially the graphical 

displays of the data by tho principal component analysis wore informative and 

surveyable. 

Results and Discussion 

ES& 9f mice djita^ From the projection of the first two principal corpounds 

(PC) of tat and liver several anomalies were directly discovered. Three mice 

(no.2,5 and 8) were Car outside their group of tenninating day for one or 

more types of the variables: PCDF in fat, PCDF in liver or the biological 

data. 

Mice no.2 showed a too high level of PCDF in fat and liver (compared to its 

group day I)(fig.la,b) but no significant difference in biological data. A 

possible explanation is that mice 2 has been administered a too high doso of 

PCDF's but not sufficiently high enough to affect the biological response. 

Mice no.5 had a higher level of PCDF's in fat but not in liver (compared to 

its group, day 5)(fig.la,b). This mice also showed a diffcronco in biological 

data. Hero bitostical- and thymus weight were rather low. The weight gain was 

negative and vitamin A in liver was high. 

Mice no.8 also showed a different behavior to its group (day 5) (fig la,b).It 

showed a low level of PCDF in tat, a normal level in tho liver and from the 

biological data a low thymus weight and a low EROD-activity in the liver but 

a very high weight gain compared to its group. 

£Cfi—of rat dat^. Also the PCA showed some anomalies of the rat data. As an 

example Rat no.24 is used. This rat had somewhat higher levels ot PCDF's in 

fat but no significant difference in liver (compared with his group day 5). 

From the PC score plot of tho biological data (fig.2a) it is seen that also 

rat 24 is an outlier. The corresponding variable loading plot (fig.2b) it can 

be seen which biological variables that pull rat 24 from his group (0 is the 

center in fig.2a and MM is the center in tig.2b). The variables responsible 

are 43 (vitamin A in liver) which is low, 44 (erod activity in liver) which 

is high and 42 (vitamin a in kidney) which is also high. 
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Figure la PC score plot mice fat PCDF-levels 

(PC 1 explaining 87% and PC 2 explaining lOt of the variance in the data) 

Figure lb PC score plot mice liver PCDF-levels 

(PC 1 explaining 64% and PC 2 explaining 18* of the variance in the data) 

Figure 2 PC score(a) and loading(b) plots of biological data of rats 

(PC 1 explaining 28% and PC 2 explaining 21% of the variance in the data) 

Trends. From PCA where the anomalies had been excluded trends could be 

visualized by PC score plots. 

Plots of the first PC's of PCDF-levels of fat from mice and rat showed that 

day 1 and the days 5,10,30 and 90 aro situated in two groupE(fig 3£,b). Also 

for the liver samples tho same distinction can be nade Cor day i and days 5 

and 10. This indicates that more sampling between, for example, day i and 5 

gives much more information than sampling at later days. 
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Figure 3a PC score plot PCDF-levels ot mice fat (without mice no.2,5 and 8) 

(PC 1 explaining 73% and PC 2 explaining 16t of tho variance in the data) 

Figure 3b PC score plot PCDF-levels of rat fat (without rat no.24) 

(PC 1 explaining 64» and PC 2 explaining 14% ot the variance in the data) 

Again PCA proved to be an excellent tool for getting information out ot a 

large data set as presented here. In this project MVDA will further be used 

to interpret available measurements (over 1500) and for the construction of a 

regression models which can predict the distribution of administered low 

concentration PCDF-mixtures over liver and fat. 
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