Minerals, trace-elements and toxic metals in lyophilized
tissues

Inan almost biased manner the analy-
sis of biological preparations made in
the last decade has focused on the detec-
tion of organic compounds. The active
substances or compounds sought in
biochemical substrates and enzymes
were proteins, lipids, carbohydrates,
poly- and oligopeptides. In clinical
terms, quantities that can be measured or
weighed have priority over qualitative
estimations. Here, the amount of sub-
stances found is sometimes relevant to
their biological significance.

The fact that there cannot be any com-
plex functioning compound without an
inorganic nucleus is being slowly real-

ized. There can be no hemoglobin with-
out a Fe atom and no chlorophyll with-
out an Mg atom. The red coloured mate-
rial in the blood of mammals is depen-
dent upon the presence and level of the
iron atom, in the same way that the green
colouring matter in plants depends
upon magnesium. The bivalent ions par-
ticularly, magnesium, zinc and copper
— represent an indispensable ingredient
for the functioning of most enzymes.
This significance of the trace elements
in the functioning of biological systems
encourages you to examine a number
of the lyophilizates used in cell therapy
with regard to their inorganic content.

Material and method

Minerals were analyzed from 19 dif-
ferent tissues of lyophilized commercial
preparations of the «Siccacell-Series».
In order to eliminate coincidences, such
as seasonal and nutritional factors, each
400 mg of lyophilizate consisted of 4 dif-
ferent batches. Samples of the lyophil-
izates were numerically numbered and
the laboratory conducting the analysis
did not know the origin of the tissues.

The analyses were done at the Anamol
Laboratories, 105 Scarsdale Road, Don -
Mills, ON, M3B2RS. This laboratory,
under the management of Dr. Tamari,
has long years of experience in the analy-
sis of elements, trace elements and toxic
metals — in particular hair analysis. Re-
sults and their evaluation are computer-
ized the same way as the results from
nutritional analysis.

Results

Results of the analysis have been

compiled in 3 tables —

Table 5 — elemental composition of the
examined tissues

Table 6 — differences in element distri-
bution in the tissues

Table 7 — differences in mineral or trace
element content of female
and male tissues — endocrine
tissues primarily examined.
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On the whole, at first sight the big dif-
ferences in mineral content of fetal and
juvenile tissue lyophilizates are striking.
The second finding worth pointing out is
the fact that individual elements are only
present in specific tissues and missing in
others. A third and remarkable finding
was the unexpectedly great difference in
mineral content between tissues of male
and female origin.
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The following organs (tissues) were analyzed :

Cerebrum
Cerebellum
Diencephalon

Hypophysis, male
Hyophysis, female
Suprarenal gland, male
Suprarenal gland,
female :

Testis

Ovaries

Placenta, male fetus
Placente, female fetus

Thyroid Lung

Pancreas Liver

Thymus Spleen
Connective
tissue
Cartilage

Comment on the various elements

As shown in Tables 5 and 6, the con-
centration gradient of elements indica-
ted in parts per mille is surprisingly great,
as we are concerned here with a purely
quantitative evaluation.

Calcium (Ca) — The tissues examined
which are richest in calcium are carti-
lage, connective tissues and pancreas.
The tissues with the least amount of cal-
cium are the cerebellum, diencephalon
and liver (cartilage 13.960 ppm - liver
437 ppm).

Chromium (Cr) — High concentra-
tions of chromium are found in the fe-
male suprarenal glands (17.8), pancreas
and ovaries, with the lowest values in
the liver, male suprarenal and the cer-
ebrum (0.99). It is worth noting the tre-
mendous difference between the fe-
male and male suprarenal glands, i.e.
17.8 vs. 1.10, a ratio also reflected be-
tween the ovaries and testes at 6.11 to
1.59.

Cobalt (Co) — Not found in fetal tis-
sues, with the exception of a trace in the
cerebellum (0.01).

Copper (Cu) — Also shows a marked
difference between the copper-rich or-
gans, liver (155.1), pancreas (102), fe-
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male placenta (101.9) and the tissues
poor in copper, namely male supra-
renal glands (13.4), cerebrum (12.9) and
cartilage (11.8).

Iron (Fe) — The highest concentration
is in the liver (5.293), spleen and male
placenta and the lowest concentration in
the diencephalon, cerebrum and cartila-
ge (90.1).

Lithium (Li) — Found in connective
tissue (2.22), cartilage and lung at rela-
tively high concentrations. Levels are re-
latively low in the diencephalon, thymus
and male suprarenal glands (0.51). Here
the ratio is small because of the low in-
itial values.

Magnesium (Mg) — Cartilage (2.458),
pancreas and thymus show the highest
levels, and the ovaries, cerebrum and
male suprarenal glands (587.1) the low-
est values.

Manganese(Mn) — Liver (16.11), thy-
roid and pancreas are at the top, whereas
lung, cerebrum and spleen (1.32) are at
the low end of the scale.

Molybdenum (Mo) — is found mainly
in the liver (1.35), female suprarenal
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glands and the pancreas. Only traces are
found in the diencephalon, male supra-
renal glands and the cerebrum (0.05).

Nickel (Ni) — The most surprising dis-
tribution pattern of all elements. The hig-
hest concentrations are in the generating
tissues of the female fetus, female supra-
renal glands (9.27) and ovaries (5.92).
These are paralleled by 10 times lower le-
vels in the lung and placenta (0.60). A
certain similarity can be identified with
chromium.

Phosphorus. Highest phosphorus con-
centrations (P) are found in the loung
(14.040), diencephalon and testes, with
the lowest in the male suprarenal glands,
connective tissue and thyroid (5.653).

Potassium (K) — Shows a steep gra-
dient between the tissues rich in potas-
sium, such as testes (32.440), thymus and
lung, and the tissues with very little po-
tassium, namely thyroid, connective tis-
sue and cartilage (5.593).

Selenium (Se) — Tissues rich in sele-
nium are the cerebrum (2.75), testes and
ovaries; tissues low in selenium or free
from selenium are cartilage, spleen, liver
and placenta, with a 0-value.

Sodium (Na) — Represents the second
largest quantitative share of the intracel-
lular elements after potassium. The high
values in the ovaries (28.520), lung and
cartilage are paralleled by low values in
the spleen and the suprarenal glands
(5.289).

Vanadium (V) — Does not reach the
1.0 ppm in any tissue, with liver (0.78),
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spleen and cartilage showing the highest
values. Thyroid and male suprarenal
glands do not contain any vanadium.

Zinc(Zn) - Found in large quantities
in the liver (603.3), pancreas and testes.
The concentration is lowest in the ova-
ries, cerebrum and the male suprarenal
glands (40.1). There is also an interesting
ratio between the testes (131.5) and ova-
ries (54.7).

Aluminium (Al) — Shows the highest
concentrations in the ovaries (616.9),
pancreas and lung, and the lowest con-
centrations in the cerebrum, female pla-
centa, fetus and diencephalon (23.5).

Arsenic (As) — The cerebral hemi-
spheres are alone at the top with 5.30,
followed by the lung (0.72) and the
ovary (0.63). Most fetal organs do not
contain arsenic.

Cadmium (Cd) — Found in the female
suprarenal glands and female placenta
at 0.60 ppm and in the brain at 0.46 in
measurable ranges. In most tissues its
values are around or below 0.1 ppm.

Lead (Pb) — Found in the cerebrum
(1.4), spleen (1.07) and diencephalon
(0.50). Most fetal and juvenile tissues do
not contain any lead.

Mercury (Hg) — Found, as for most
heavy metals, in the cerebral hemi-
spheres (12.3) but in lower concentra-
tions in the ovaries (2.20) and the thy-
roid (2.17). Five organs, among them
surprisingly the diencephalon, do not
contain any trace of lead.
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