Downloaded from orbit.dtu.dk on: Dec 20, 2017

Technical University of Denmark DTU
oo

Multi-element analysis of human liver and pig liver and kidney

Forskningscenter Risg, Roskilde; Palmgren Jensen, F.; Tscherning Mgller, J.; Hansen, G.

Publication date:
1975

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Kemp, K., Palmgren Jensen, F., Tscherning Mgller, J., & Hansen, G. (1975). Multi-element analysis of human
liver and pig liver and kidney. (Risg-M; No. 1822).

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


http://orbit.dtu.dk/en/publications/multielement-analysis-of-human-liver-and-pig-liver-and-kidney(fbb611aa-035d-45f4-a63b-0f2758fa1f5f).html

A.E. K. Riso Risg - M- |

rﬁﬂe and author(s) Date

B

Degariment =
Multi-elemert arnalvei: F lluman Liver a2 jly o ~epEriment or group
Vg SET , lenesn
and Kidrey
. . e - . . Hen T
ty K, Femp, . Palmgrer Jersern, Jo [roreysing b 4
» - € R S

Group's own registration
number(s)

S peges 4 % tables 4 ithustrations

{1 Abstract : Copies to

Qur earlier develsgped {l] preparaticn technizue for

“
[
Ia
o
o
Y
Ll
"y
*
;
A
i

multi-element aralysis «f rat liver ti
induced XA-ray emiscion spectroscopy ' rliAL; was used
on pig liver and kidrey and =n nhuman liver. The

detection limits and the revraducibility ~¢ samples
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frcm the same organ were the same as eariier. OIrnly

" As and i showed great variations within the save
organ. The investigation did naot elucidate whether
these variations were due to a really dilfferent dis-
tribution of these elements nr t» experirmentai errnr:o.
Unlike earlier investigations [.] cur measuremerts
showed relatively small variations withir the same
organ (5-10 per cent; f the concentration ~f most

elements in human liver.

% The Poyal Veterinary and Agricultural University,
Denmark, Department of Pharmacology and Toxicology

Available on request from the Library of the Danish
Atomic Energy Commission (Atomenergikommissionens
Bidliotek), Rise, BK-4000 Roskilde, Denmark

H X2




1m0 87 550 0359 1

Introduction

Samples

Experiments and results
Discussion

Acknowledgements
References

Tables

%]



l. Introduction

Qur earlier investigations [1] have shown that analysis by proton-induced
X-ray emission (PIXE) is very suitable for determination of the elemental
content of rat liver. Simultaneously, all elements heavier than silicon
can be determined in concentrations down to 0.5 ppm in dry tissue. The
reproducibility of the results from lifferent parts of the same crgan was
good for all the elements determined, even if only approximately 1/2 mg
was used for the analysis.

This report describes an extension of the investigations tc comprise pig
liver and kidney and human liver. The purpose of the investigations was
to test the method of preparation on other types of tissue, and to exam-
ine the homogeneity of these types of tissue.

2. Samples

Liver and kidney samples were taken from 10 pigs, allweighing approx. 60
kg when slaughtered. Feeding had been normal. The liver sections were
taken froe the centre of the organs. The kidney sections were taken from
the centre zone of the renal cortex.

The human liver samples originated from four females and four males
deceased at ages of 70-90 years in Copenhagen. The sections were taken
from the centre of the liver.

2. Experiments and results

From each organ nine,60 um thick, self-supporting, freeze~dried cryostat
sections [1] were anslysed. These analyses were performed in order to
determine the mean value and the variations in the concentration of the
elements within the same organ.

In addition,one 2 mm thick sample from each organ was used for deter-
sination of the mean thickness of the corresponding 60 um sections by com-
paring the concentration of Fe, Cu, Zn, and Rb in the two types of sample.
Measurements of the energy loss of scattered protons were also performed
in order tc check the thickness variations. From the deviations of the
results (tables 1-3) it was estimated that the thickness variations with-
in the same organ were less then 8. The mean thickness of sections from



. ‘different organs varied from 43 to 81 um, probably due to different adjust-
mnts of the microtone in the different sectionings. The procedure for
dditermining the seans and veriations of the section thickness has earlier
-‘beén described in detail [i].

The results of the analyeis are shown in tables 1-3, which include
mean concentrations of each element from each organ, the corresponding
estismted experisental uncertainty and standard deviation (scatter of the
‘fesults around mean element concentration frow each orgsn). For nearly
~#ll elements the scatter of the results can be explained bty the experimen-
hl uncertainty. Only the standard deviations of Ni and As concentrations
*ﬂ considerably greater than the uncertainties., The mean values of the
Mrd deviationa for these slements were 57% and 50% for all organs ana-

. l;‘ud. These values are approximately twice the corresponding uncertain-
ties. In the rat liver analysis [1] Ri was not included, but the As con~
tant determined showed no standard deviation greater than the uncertain-
tims, within the same organ, The difference between the rssults for rats
ﬂ our new resulte might be caused by a fine structure in the organs.
hﬂir. 1t is not possible to exclude the occurrence of contamination
('.g. from the sectioning knife) in these measurements.

sy Discussion
In order to compare the content of elements in different types of organs,
we calculated the mean values and the standard deviations of the analysis
results from each type of organ (table 4). Due to the above mentioned
Teasons the results for Ni and As are omitted in the comparison.
.. A resarkable resemblance was found between the contenta of nost el«
esents in the different organs. The differences in the standard deviat-
fons (emallest in rat and greatest in human tissue) can bs explained by
the very ﬁifor- feeding of rats, the less uniform feeding of pigs, and
ﬂl! _varied eating habits of husans. The veriation of the Pe content is
pohbly due to diffomce; in the amoint of blood retained in the tissue.
“Mthnr the previously observed correlation bot\ncn Fs, As and Be [1], mor
Géher correlation betwesn elesents, vas observed in human and pig tiseus.
", The ratios betwesn the concentration of the single elemnts in the
M kidney and linr are lhown in table S, It s sewn that the ealcilate
ﬂ Mrd doivntim are in most cases u.lhr then oxpoeul froi Ilu

randos variation estimated as tke squared sum of the standard deviations
of pig liver and kidrey results (cf. table #). This indicates & corre-
lation {n the content of the twe organs from the same animal. The great-
est difference in the concentrations of the same element is found for Se;
alac 5, C1, Ca, and Mn showed ratios differing from one.

The possibility of using small ssmples (< 1g wet weight) to represent
a whole buman organ bas been investigated by Schicha et al. [2]. The stan-
dard deviationa were determined by analysis of a great nuaber of samples
fros each orgmn. The deviation for liver was found to be approximately 158
for Co, Pe, B¢, and 2n. This is considerably greater than the valuss list~
ed gbove (table 3).
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of slesents in «ight rat divere.
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