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INTRODUCTION

Recent research lead in a interdisciplinary way, in our
institutes, bhas shown a possible antiproliferative action of
metals and metalloids (iron, boron, zine), if made to
penetrate the cell.

Fructose is used as a means through which trace-elements are
bound by carbon to cross the plasmatic membrane of the cell.
During this passage an energy is liberated, in the form of UV
rays or infrared rays. s

At this time it is well known that proteins, hormones,
enzymes, have to be activated to take part in the chemical
reaction of the metabolism, This means that their molecules
must pass to higher level of energy, and this passage is
possible through a change in the atomic orbit of their most
external electrons. . .

Metals and or metalloids can activate an organic compound
binding themselves to his receptors. This 1link liberates
enouygh energy to change the electronic arrangement of the
molecules which constitute it, leading them to a higher eneryy
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level, and activing a definitive chemical reaction.

With this mechanism the trace-elwments act as catalyst in the
majority of biological reactions.

In addition, the metal ions that penetrate into the neoplastic
cell cause, through a liberation of quantum energy, a lipidic
peroxidation and, consequently, a cellular death.

In one of our last studies we tested the action in vitro of
iron carbonyl { Fe+ié+ bound to C6 fructose) and the zinc
carbonyl (Zn++ C6 fructose).

This research showed that only the 10% of cancer cells
survived after 72 hours of incubation with Fe~FLNT4 and 2Zn~-
FLNT4 with a concentration of 100-200 mg/l.

From our studies we also noted that it is possible to
correlate the exaggerated urinary dispersion of one or more
metal lons with specific neoplasia or with their secondary
localization. ' ’

If there are bony or cerebral metastasis for example, the
urinary excretion of boron increases; during all cases with a
decrease of immnnoloq;cal defanses, we have ga greater
elimination of lanthanide,

This is au indication of cellular destruction,

Metals and metalloids iantroduced can play a fundamental iole
both in the catalysis of metabolic reactions, and iy auto
repairing mechanism of nucleie acid, as well as in the
cytolose of neoplastic and viral cells.

MATERIALS AND METHODS

We examined 40 patients, 25 women and 15 men.
The age of men is between 23 and 84 years old, the ags of
women between 32 years and 75 years old.

The patients have been divided for pathology:

Bladder cancer
Gastric cancer

Kidney cancer

Breast cancer

Bronchial cancer p
Lymphoepithelium of rhynopharinx kind Regaud
Larynx cancer

Chronic lymphatic leukemia
Chronic myeloid leukemia
Pulmonary cancer

Cardios of little pelvis
Thyroid follicular cancer
NonHodking lymphoma

Timoma

Uterine cancerx

Colon cancer

Leg cancer

In all the cases the diagnosis was recent, expect a pulmonary
cancer and thyroid follicular cancer, .diagnosed in 1977 (see
table 1).

The patients have been checked before the treatment, and -than
every 4 month, with the Atomic Urinary Metallogramm (AUM) .

We used the following solutions:

= Boron: containing boron carbonyl

= Iron: containing iron carbonyl

= Zinc: containing zinc carbonyl

= Vanadium: containing vanadium carbonyl

N.B.: The concentration is variable accoxding to the sqguaze
meter of corporal surface, but the antineoplastic acti:-
exerted by the trace-elements, is not dose dependent ,
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The products containing metals and metalloids, able to
peroxide and than destroy the neoplastic cell, have been given
to the patients, according to the following considerations:

1} The result of the urinary atomic metallogramm and the
deficiencies of macro, and or, trace-elements shown by the
Atomic Urinary Metallogramm (AUM);

2} A kind of pathology. As mentioned above, positive
correlation between the arising of bony metastasis and a
higher dispersion of Boron seems impossible. We report, as
follows, the pathologies tested during our study and the
respective experimental treatment according to the two last
considerations (kind of cancer and urinary dispersion).

RESULTS

PERCENTAGE :

RC + RP + NC + P = 40 = 100 %
RC + RP + NC - 32 = 80 B
RC = 11 = 27,5%
RP = 5 = 12,5%
NC = 16 = 40 %
P =8 = 20 8
LEGEND:

RC = Complete reply
RP = Partial reply
NC = Any change
P = Progression

GASTRIC CANCER WITH CARBONIL | ® Gastric 1
THERAPY m
W Rectum2
2, 2|8
M Large intestins
y »
0 0,5 1 1,5 2 |mColon 4

13 BREAST CANCER WHIT CARBONIL

THERAPY
.
MPROGR.|1
o
mNC. |2

-

1. 2 o
e Aurs. |3

mR.C. 4
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R.P.
18%
KIND of CANCER PATIENT n* SEX YEAR DIAGNOSIS AGE
KIND of CANCER
Bladder 1 m ‘19%0 74
Gastric 1 4 1986 71
Kidney 2 m 1985/1993 71/61 Bladder
Brouchial 1 m 1891 51 Gastxic
Rhynopharing 1 m 1993 72 Kidney
L.C.L. 1 m 1992 70
Pulmonazy 3 m,m, £ 197771993/1993 11/48/711 Rhynopharinx
Sarcoma Cartilaginous 1 m 1986 43 Pharynx
Larynx z 1 m 1991 84 Pulmonary
Thyroid 1 £ 1977 75
N.H.L. i £ 1990 47 X
Timoma 1 £ 1987 32 Larynx
Uterus i £ 1993 58 Thyroid
M.C.L. 1 4 1892 46 N.H.L
Sarcoma 1 £ 1991 70 Bronchial
Prostatit 2 m 1968/1989 64/80 Timoma
Melanoma 2 £ 1989719983 66/46 Uterus
Mesotelioma 1 £ 1992 50 M.C.L.
Rectum i m 1993 64 Sarxcoma
Laryge intestine b ! m 1992 68
Colon 2 £f/m 1993 60/70 Prostatite
Breast 13 £ 1989 63
1993 63 Melanoma
1992 67
1992 38 Mesotelioma
1993 38 Rectum
1992 75 Large intestine
1985 78 Colon
1980 64 Breast
1989 57
‘1989 62
1991 45
1993 44
1973 50
The patient's age is relative to year 1994
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74
71
71/61
31
72
70
71749771
43
84
75
47
32
58
46
10
64/80
66/46
50
64
68
60770
63
63
67
38
38
5
78
64
57
62
45
414
50

PERCENTUAL USING CARBONYL

VANADIUM
ZING
BORON
IRON
KIND of CANCER PATIENT h* STAGE ISTOTYPE
Bladder 1 PT3N1IMx PAPILLAR
Gastric 1 RPTINoMx ADENOK
Kidney 2 pT2NoMX ADENOK
pT4AN2Mo ADENOK
Rhynopharinx i pTiNoMx ADENOK
Pharynx 1 PpT3IN2Mx EPIDERMOID
Pulmonary 3 pT3NIMx ADENOK
PT3IN2Mx ADENOK
pT2NoMx - ALVEOLAR BRONCH.
Larynx L PT3INOMx EPIDERMOID
Thyroid 1 TiNoMo FOLLICULAR
N.H.L 1 B LINF.
Bronchial i pTiNoMx EPIDERMOID
Timoma 1 pTINoMX LYMPHOEPITHELIAL
Uterus 1 TlabNoMo ADENOK
M.C.L. 1} L3
Sarcoma 2 pT2NoMx SARCOMA
pT3NoMx CARTILAGINEUS
Prostatite 2 pT2NoMx ADENOK
PTIN2Mx ADENOK
Melanoma 2 2% CLARK
3" CLARK
Mesotelioma i pT1iNoMo
Rectum b § pT2NoMo ADENOK
Large intestine 1 pTIN1IMO ADENOK
Colon 2 PTIN2Mx ADENOK
Breast 13 PT2N1Mo ADENOK
pTiNoMo ADENOK
pTiNoMo ADENOK
pTINIML ADENOK
pT2N1iiiMo ADENOK
pTANZML ADENOK
pTAN2ML ADENOK
T1MoMo ADENCK
T2N1Mo ADENOK
T2NoMo ADENOK
T4N2M1 ADENOX
pTxNoMo ADENCK
T2N1Mo ADENOK
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KIND THERAPY PT DATE BEGINN. QC ALLA DGN EVOLUTION
Bladkier IRON 1 §/1993 mts O 371994 R.C.
Gastric IRON 1 7/1993 mts In 11/1993 R.C,
Kidney IRON 1 571993 mts O 10/1993 N.C,
ZINC-BORON | 6/1993 mts O 471994 PROGR
Rhynopharing 4
Pharynx 1RON i 6/1993 mty O 371994 n.C.
L.C, L. ZINC 1 1271993 whe 55000 | 3/1994 «
i wbe 5600 : R.C.
Pulmonary  ZINC 1 2/1993 mts O (271994 M.,
IRON 1 571993 mts O . 171994 BoNy
2INC 1 10/1993 mts O 1371994 R.P.
BORON 171994 mts © 1471994 N.C.
Larynx BORON ZINC 1  2/1994 mts 0 '4/1994 n.c.
Thyroid IRON 1 6/1993 mts O 2/1994 N.C.
N.H.L IRON 1 9/1993 recid. 52 2/1994
ZINC 1 271994 mts linf,
Timoma IRON 1 671993 mts O 371994 R.P,
Uterus IRON BORON 1 7/1993 mts O 371994 N.C.
M.C.L. IRON 1 971993 mts O
2ZINC 371994 4/1994 PROGR.
Sarcoma IRON 1 1071993 mts pulm .
ZINC 1271993 271994 PROGR.
ZINC 1 971993 mts O 271994 n.c,
Prostat ZINC 1 11/1993 mts bony 271994 n.¢
1RON i 771893 mts bony 271994 N.C
Melanoma IRON 2 871993 mts O 371994 R.C.
171994 mty O 371994 M.C
Rectum ZINC 1 '10/19983 mts © 371994 R.C
Large int. IRON i 471993 mts rec. 471994 R.C
Colon ZINC 2 1071993 mts LN 371994 n.c.
2INC 16/1993 mts LN Liver 1/1994 R.P.
Breast ZINC 1 1171993 mts O rec.cut, /1994 R, P,
BORON-ZINC 3 11/1993 mts O 171994 N.C.
IRON 1 6/1993 mts O 8/1993 R.C.
2iNC 3 971993 mes hony 92 371994 PROG
BORON 271994 5 mts LN RO neg
IRON 1 171994 mts O RO neg 3/1994 R.C.
VANADIUM 271994 mts LN
TRON 1 7/1993 mts O 171994 N.C.
BORON-~IRON 1 11/1993 mts O 571994 Rr.C.
IRON-ZINC 1 '8/1993 mts O recid. 1/1994 R.C,
IRON 1 1271993 mts LN 171994 n.c.
1RON 1 1071993 mts LN 171994 n.c.
ZINC~IRON-BORON 1 571993 mts LN+Liver 271994 Rr.p.
IRON-BORON 1 10/1993 mts O 371994 r.C.
IRON~-BORON | 171994 mts Liver Pulm mts Thorax
Intestine 88 4/1994 PROG
METALLOGRAMM ESTIMATION

The urinary dispersion of macroelements iron, boron,
lanthanides, is always followed by an evolutive uglness: the
test correction is followed by its stabilization or reply.

In addition, the stabilization of lanthanide's dispersion is
correlated to the normalization of CD4 and NK, indicating the
direct relation with the immunological reply.

CONCLUSIVED

We are, theref
the carbonyls,
effects.

Their efficac
phenomenon.
Resonance as a
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CONCLUSIVE DISCUSSION

We are, therefore, in the presence of a new class of drugs:
the carbonyls, potentially active, selective, without side
effects.

Their efficacity is probably correlated to a tesonance
phenomenon.,

Resonance as a balance element on lymphocyte underpopulations.

The lectines surface of T4 and the spectrum of connection can
be superimposed to the spectrum of macrophagies according to
the biological concept of antigens of hystocompatibility.

The atomic response comes before the molecular response.

In cancers, iron, zinc, boron and vanadium, are able to have a
cytotoxic activity, through a blockage of the membrane and a
restauration of the lipidic peroxidation which than block the
polymerase, and also the trascriptase by radiative action of
the metals associated with the presence of 0 radical
vatbonyl.
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INTRODUCTION

The recent studies have showed the antiproliferative activity of the
carbonyl group with an insaturation in a-f8 position of carbonic chain
which is tied up to. From this chemical group would depend, in fact,
the action of some eicosanoids against neoplasic cells.

We are from a long time evaluating in vitro activity of some com-
pounds, such as, metallic ions, for their properties to induce the lipidic
peroxidation in the neoplasfic cell. \

Our group is considering the use of ferric ions tied up to the car-
bonyl group, obtained from the fructose molecule against some lines of
animals and humans neoplasic cells at different degree of deviation.

A fructose iron and zinc has been employed. It's a Fe3+ and Zn2+
fixed complex in presence of hemicycle structure in C6.

MATERIALS AND METHODS

We tested Fe-Carbonyl with two cellular lines of human cancers in
culture: the MCF7 (from a breast adenocarcinoma) and the A549 (from
lung cytotoxicity carcinoma) using, as test, a non clogenic assay, which
consists in dyeing of intracellular proteins from the Sulforodamina B.

Yoshida ascites AH-130 hepatoma cells were maintained i.p. in rats
and transplanted through serial passages carried out at 7-day inter-
vals. Six-day-old hepatoma cells were collected in a sterile way from
animals, separated from the ascitic fluid, and resuspended in RPMI
1640 medium with 1% bovine serum albumin and new born calf serum
(10%) so as to have 20x10° cells/ 10 ml. Various concentrations of Fe-
FLNT4 or Zn-FNLT4 were added to cell suspension, and after 1 h. and
21 h. of incubation at 37° C, the number and the viability of the cells

" were determined.

To obtain a comparison high deviation cellular line we tested the Fe-

FLNT4 and the Zn-FLNT4 on the AH-130 line.

267
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RESULTS

The results A549 and MCF lines are similar. Only the 9-10% of cells
survive after 24-72 hours of incubation with Fe-FLNT4 and Zn-FLNT4
at concentrations of 100-200 mg/1. The increase of concentrations does
not seem to increase cytostatic activity of the compound.

As show in table 1 and 2, the cells do not grow in the presence of 43
mg/1 Zn-FLNT4 and 142 mg/1 Fe-FLNT4. The viabily is also affected
by same concentrations of the substances (table 3 and 4).

Number of hepatoma cells (x 10°/ml ) after treatment with Zn-FLNT4

Time Zn21.5mg/l  Zn 43 mg/l Zn86mg/l  Zn 172/

0 h _ 1.500=0.000

4 b 1.100 1. 612 1.633=0.213  2.150

24 h 1.525 1. 587 1.808 = 0.569  1.725
Table 1

Number of hepatoma cells (x 10°/ml.) after treatment with Fe-FLNT4

Time Control Fe 71 mg/1 Fe 142 mg/1 Fe 284 mg/l
0 h 1.500 = 0.000
4 h 1.908 = 0.014 1.887 1.742 = 0.191 1.787
24 h 2.608 = 0.088 1.825 1.500 = 0.319 1.875
Table 2

Viability of hepatoma cells treated with Fe-FLNT4

Time Control  Fe 71 mg/l Fe 142 mg/1 Fe 264 mg/l
4 h 94.56 = 1.78 92.99 93.22 = 1.67 92.41
24 h 85.45 = 5.51 47.54 24.18 =1.47 58.07
Table 3
Viability of hepatoma cells treated xith Zn-FLNT4
Time Zn21.5mg/l Zn43mg/l = Zn86mg/l Zn 172 mg/1
4 h 90.36 938.27 92.58 = 1.18 93.78
24 h 31.18 30.32 60.19= 5.52 - 80.46
Table 4




At 4 h of incubation, the hepatoma cell viability is not decreased
while the cell growth is already a little affected.

It is important to consider the concentrations of the substances. In
fact the highest concentrations decrease less the cell viability.

The viability of the cells was determined by lactate dehydrogenase
activity present in the hepatoma cells after incubation with Fe or Zn
and data, means of2or3e:q>mments.areexpressedaapercentagcof
total activity present in the cells before incubation.

The control is the same for cells treated with Fe or Zn. Yoshida asci-
tes Ah-130 hepatoma cells were incubated 1.5x10°/ml.

CONCLUSIONS -

The FLNT4 action mechanism is not known until now. For the first
hypothesis is possible to affirm that could act on cell surface influen-
cing the mechanism of transmembrane active transport. ’

The resulting effect on the membrane would be the stiffening lipidic
bilayer, with the block of the surface lectins and of the inside-outside
active transport.

The surface glycoproteins can be break up by the constitution of car-
bony-group tied up to some metals, the cytotoxcity difference (depen-
dent-cycle) between ZnFLNT4 and FeFLNT4 suggest the hypothesis
both structural (membrane’s protein) and genetic (inhibited polymerase)
by Zn2+ and Fe3+ associated to C = 0).

The radiative properties giving Znll, Fell, being different (spectral
distribution UV), the protonic flux of ATP synthetase membrane’s in
presence of ZnFLNT4 and FeFLNT4 grant a privilege, an inside pertur-
bation in the protein synthesis but at the same time, outside the cancer
cell; a blook of surface lectins, the membrane’s cytoskeletor rigidity can
be the result of a deydratation to Schiff bases or some Amadori pro-
ducts (terminal glycosylation).

These hypothesis might be verify by electronic microscopy.

These mechanisms, as they will be completely explained, will show
the setting up of selective antimitotic agents of malignant cells and

weakly cytotoxic for T4 cells.
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