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The studies on the chemical composition of the meninges are very
scarce in the literature. The detailed handbook of Long, King and Sperry?
has not the item on meninges, and the rare communications on the subject
deal only with the concentrations of organic compounds and enzymes.

As a contribution to the knowledge on the inorganic constitution of
these membranes, a study was carried out on the concentrations of water,
sodium, potassium, calcium, phosphorus, magnesium, copper, iron, suifur,
and nitrogen in the dura mater of human subjects dead in consequence of
craniocerebral trauma and showing no apparent disease of the brain or its
envelopes.

MATERIAL AND METHODS

Specimens of dura mater weighing from 1.0312 to 2.0998 g were removed from
18 corpses with less than 24 hours of death due to craniocerebral trauma. Sixteen
cases were male; 12 were white, 4 mulattoes and 2 negroes. Ages varied from
10 to 73 years, but the majority was in the 2nd, 3rd and 4th decades (Table 1).

The samples of dura mater were removed from the right or left half of the
cranial vault; they had a normal aspect and contained no dural sinuses or hemor-
rhagic suffusions. The samples were immediately placed in a glass with a plastic
cover and put in a freezer. Afterwards each sample was collected in a porcelain
crucible and heated at 100°C for approximately 12 hr. until a constant weight
was reached. The samples were ashed in a furnace overnight at 550°C. The
ashes were dissolved in a known volume of 2N-HCl. In this solution sodium and
potassium were determined by flame spectroscopy in a Coleman model 20; calcium
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Reg. No. * Name Age Sex Race
6980 J.A.S. 35 Male Mulatto
7185 Unknown + 25 Male Mulatto
7186 C.M.F. 20 Male Mulatto
7470 Unknown + 35 Female White
7471 Unknown =+ 28 Male White
7489 D.R. 55 Male White
7498 W.R.C. 10 Male White
7501 M.A.S. 21 Female Negro
7502 J.B.B. 73 Male White
7504 C.C.T. 20 Male White
7505 L.P. 17 Male Negro
7549 J.C.O. 29 Male White
7550 M.M. 56 Male White
7560 I.C.C. 29 Male White
7584 D.E.V. 39 Male White
7594 M.M. 39 Male ‘White
7595 L.M. 31 Male ‘White
7597 J.F. 49 Male Mulatto

Table 1 — Identification of the 18 corpes: * Medicolegal

Institute number.

by the Clark and Collip 2 method; phosphorus by that of Fiske and Subbarow ¢, mag-
nesium was determined by the yellow titan method (De Jorge, Silva and Cintra %);
iron by Wong  method; nitrogen by that of Kjeldahl’. Copper was determined by the
diethyldithiocarbamate method (De Jorge, Canelas and Costa-Silva3). All reagents
were tested for copper contamination. The water used in all operations was
redistilled in an all-glass distiller., The glassware used for analytical deter-
minations was soaked overnight in chromic acid and washed thoroughly with
redistilled water. The material was boiled in a 209 HCI solution for 2 hr, washed
with redistilled water, and put in an oven to dry within a glass container. Sulfur
was determined by the turbidimetric method described elsewhere (De Jorge, Silva
and Cintra%; Canelas, De Jorge, Pereira and Sallum?).

The results were expressed in terms of dry weight: mequiv/100 g (X, Na, Mg),
mg/100 g (Ca, P, S, Fe), g/100 g (N) and uxg/100 g (Cu).

RESULTS

The average concentrations of water, sodium, potassium, calcium, phosphorus,
magnesium, copper, iron, sulfur and nitrogen in the normal dura mater are
presented in Table 2.

COMMENTS

Although varying between wide limits, the concentration of calcium in
the normal human pachymeninx showed to be very high. This is in agree-
ment with te results of Knoblic and Olsen8, who found calcified plaques
of the spinal arachnoid membranes in 43.3 per cent of 217 non selected
necropsies, The frequency of calcification growed with age. In our mate-
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rial, however, no correlation was found between the Ca contents of the
dura mater and age (r — 0.302; t, — 1.268; 0.3 > P > 0.2).

We have not seen in the literature any reference to the concentrations
of the other elements in normal human dura mater.

Element (and water) No. of samples Mean + Standard deviation
Water (g/100 g) 18 79.55 2.52
Sodium (mequiv/100 g) 18 1.63 0.27
Potassium (mequiv/100 g) 18 3.68 0.66
Calcium (mg/100 g) 18 119.84 107.40
Phosphorus (mg/100 g) 18 68.2 34.5
Magnesium (mequiv/100 g) 18 0.61 0.37
Copper (2g/100 g) 18 249.8 109.4
Iron (mg/100 g) 18 0.82 0.28
Sulfur (mg/100 g) 10 490.7 22.5
Nitrogen (g/100 g) 18 3.33 0.17

Table 2 — Results.

SUMMARY

The concentrations of water, sodium, potassium, calcium, phosphorus,
magnesium, copper, iron, sulfur, and nitrogen were determined in samples
of apparently normal dura mater removed from 18 subjects recently dead
by craniocerebral trauma.

The average concentrations expressed in dry weight were: water
79.55 g/100 g o4 2.52; sodium 1.63 mequiv/100 g -+ 0.27; potassium
3.68 mequiv/100 g -+ 0.66; calcium 119.84 mg/100 g —+ 107.40; phos-
phorus 68.2 mg/100 g —+ 34.5; magnesium 0.61 mequiv/100 g =+ 0.37;
copper 249.8 ;g/100 g + 109.4; iron 0.82 mg/100 g + 0.28; sulfur 490.7

mg/100 g + 22.5; nitrogen 3.33 g/100 g + 0.17.

RESUMO

Estudo bioquimico da dura mater mormal do cérebro humano: conteido
de dgua, sédio, potdssio, cdlcio, fésforo, magnésio, cobre
ferro, enxéfre e mnitrogéwio.

Foram determinadas as concentracGes de &agua, sédio, potéssio, calcio,
fosforo, magnésio, cobre, ferro, enxdfre e nitrogénio de espécimes de dura
méter aparentemente normal retirados de 18 individuos recentemente fale-
cidos em conseqiiéncia de traumatismo cranio-enceféalico.

As concentracdes médias, expressas em péso séco, foram as seguintes:
dgua 79,55 g/100 g —+ 2,52; sédio 1,63 mequiv/100 g =+ 0,27; potéssio
3,68 mequiv/100 g —+ 0,66; calcio 119,84 mg/100 g -+ 107,40; fésforo
68,2 mg/100 g =+ 34,5; magnésio 0,61 mequiv/100 g =+ 0,37; cobre 2498
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ug/100 + 109,4; ferro 0,82 mg/100 g =+ 0,28; enxdfre 490,7 mg/100 g =

22,5; nitrogénio 3,33 g/100 g + 0,17.
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