
PROCEEDINGS OF T H E  SOCIETY FOR EXPERIMENTAL BIOLOGY A N D  M E D l C l N E  165, 327-329 (1980) 

Mineral Composition of Brains of Normal and Multiple Sclerosis Victims (40980) 

WILLIAM CRAELIUS, RICHARD M. JACOBS,* AND ANN 0. LEE JONES* 
Department of Biology, Lafayette Colloge, Easton, Pennsylvania 18042, and "Division of Nutrition, Food 

and Drug Administration, Washington, D.C. 20204 

Abstract. Elemental contents of human brain samples were determined using plasma 
emission spectroscopy. White matter samples from brains of multiple sclerosis (MS) victims 
had significantly greater concentrations of calcium, iron, manganese, and zinc, and signifi- 
cantly less phosphorus, as compared with controls. Whether these differences in elemental 
concentrations indicate an etiogenic or pathogenic relationship between these elements and 
MS is not known. 

Accumulation of certain elements in the 
central nervous system has been implicated 
in the neuropathology of several disorders. 
Elevated brain concentrations of alumi- 
num, calcium, copper, and iron have been 
associated, respectively, with Alzheimer's 
disease (l), amyotrophic lateral sclerosis 
(2), Wilson's disease (3), and hemochroma- 
tosis (4). Elemental brain composition in 
various other encephalopathies is not well 
known and data on the normal brain are 
fragmentary (5-9). In the present study, 
elemental analyses were performed on 
brains from deceased individuals who were 
either victims of multiple sclerosis (MS) 
or controls. The findings of this study reveal 
distinctive and consistent changes in brains 
of MS victims. 

Materials and methods. Freshly frozen 
brain samples from victims that had clini- 
cally confirmed MS were prepared and 
supplied by neurospecimen banks. Control 
brain samples were similarly prepared and 
supplied by pathologists; eight deaths were 
injury related, one was due to heart attack, 
and one was due to epilepsy. Ages ranged 
from 28 to 66 years for the MS victims and 
16 to 80 years for the controls. Six males 
and five females comprised the MS group, 
and six males and four females comprised 
the control group. Frozen white matter 
from MS victims and controls and gray 
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matter from MS victims, macroscopically 
free from lesions (plaques), were isolated 
from cerebral cortices by using acid- 
washed glass knives. Two plaques were 
isolated in a similar fashion. Utmost care 
was taken to prevent loss of moisture and 
prevent contamination. The sample size 
used for analysis of white and gray matter 
averaged approximately 7 and 4 g, respec- 
tively. The samples were wet-digested with 
5:l (v:v) HNO,:HClO, (70%) and 1 ml of 
concentrated H2S04. Reagent blanks and 
standard samples (National Bureau of 
Standards) of bovine liver and wheat flour 
were digested similarly. After digestion, 
samples contained only H2S04 and mineral 
sulfates. 

The digests were analyzed by inductively 
coupled argon plasma (ICAP) emission 
spectrometry (10). The argon plasma was 
produced by a high-frequency (27 MHz), 
1.1-kW forward power radio frequency 
generator. The direct reading spectrometer 
(Jarrell-Ash Atom Comp Model 975) was 
equipped with a 0.75-m Pasche-Runge op- 
tical configuration and contained a spec- 
trochemical controller. Background was 
corrected automatically by square wave 
modulation. Samples were introduced into 
the plasma source with a cross-flow 
pneumatic nebulizer. Elemental recovery 
was checked by ICAP analysis of samples 
to which internal standards of a few of the 
elements of interest had been added. Re- 
coveries for copper, manganese, zinc, and 
iron were 91-94, 106-107, 102-103, and 
100- 102%, respectively. The elemental 
concentrations are expressed on a fresh 
weight basis. 
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