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Introduction

5
It has been known for decades, that due to the mass
difference between hydrogen (H) and deuterium (D), the £ 47
bebaviour of the molecules containing deuterium is altered ‘§
> in chemical reactions [1, 2]. The difference between hydro- z 3
i gen and deuterium manifests itself in biological systems, &
_ *22 100. Heavy water with high deuterium concentrations has E 27
X _; been widely used and the experience shows that it exerts a % 1]
. 2= %z -, pronounced influence on the processes taking place in a © o
”";V:.; given biological sys.tern {3, 4]‘.'"1‘hc_ significant t.:ffcct of 0d—, i — ;
1 ¥ p & 4 heavy water on the living organism 1s not a surprise, con- 0 - 5 10 15 ‘20 25
T ° sidering that an important part of the Living body consists : time of culturing {hour)

of water, and heavy water differs from ordmary water in
many of its propertes [5].
In spite of the fact that the concentration of D is about
150 ppm (over 16 mM) in surface water and more than
10 mM in living organisms, the presence of the naturally
occurring deuterfum (NOD) has been practically ignored. -
In order to mvestgate whether NOD bas any role in living
organisms we apphied deuterium-depleted water (DDW)to
prepare medium for tissue culture and also as drinking
water to treat mice xenotransplanted with human breast
tumor {6]. The results revealed that dué to the D-depletion
the non-tumorous L929 fibroblast cells required-longer time
10 multiply 10 viro and DDW caused tumor regression in
nace. Our recent results [7] suggest that NOD may havea
central role in the regulation of the intracellular processes 0. 2 3 a4 s 6.7 8 9 10 11 12 ,1‘3 -
of different biological systems. o . hme (weekS) » ‘
“In order to reveal the potential usefulness of DDW M Fig. 2: The effect of deutetium-depleted water o the volume of
cancer therapy the double .blind phase I clinical was PC-3 human prostate tumor in mice (e: 150 ppm D, O: 94 ppm D)
Jaunched with prostate cancer patients in 1995. The in- : ' ' '
tenm cvaluation of the clinical tmial showed a sigmificant

Fxg 1: The cffcct of deutcnum—dcplctcd water oh the initial
growth rate of A4 cells in culure (o2 150 ppm D, 0: 90 ppm D)
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© tumar volume (cin’) .

| 25.

effect. S
In this communpication we present further evidences that ERPOS
the D depletion caused by the replacement of normal water - 1

with DDW can inhibit umor growth. 15 3-

Results

mortailty.

DDW-media had an inhibitory e_[fect on the initial growth
rate of cells in tissue culture.
To evaluate the effect of DDW the A4 cell line: (A4 mugne . A R - ,
haemopoietic cell line FDCP-Mix, clone A4) was exposed e 10 20 30 40 50 60 20 80 90
to media prepared with DDW (90 ppm D) and with normal S ' '
distilled water (150 ppm D) as control. Figure 1 shows that - . o S
‘the D depletion inhibited the initial growth rate of A4 cells ~ Fig. 3: Cumulative mortality of mice after ransplantation with
in culture in the first 10~12 hours. This confirmed our ~ PC-3 human prostate tumor (s: 150 ppm D, 0: 94 ppm D)
earhier fmdmgs-[G], where Lo m ouse _ﬁbrob_l ast Eell line planted into 22-22 {control and treated) immunosupressed
was tested, that in the culture fluid prepared with DDW the . . .

- : : CBA/Ca miuce. The regolar donking water in the treated
multiplication of the cells started with a delay of 5-10 - ,
hours, but thereafier the medium with DDW had only a - group was replaced k?y DDW (94 ppm D.) on the 32nd day
minimal effect on the growing, gfter thev transplantation, which is a relatively late stage of

b tumor development. Tumor volume (Fig. 2) and the time of

DDW as drinking water induced tumor regression in mice survival were momtored (Fig. 3). Although the average
with transplanted human tumors. . " tumor volume was considerably smaller in the treated
In order to extend our investigation on the effect of DDW  group but due to the high standard deviation the dif-
on tumor growth, buman prostatic PC-3 cells were trans-  ferences cannot be considered as being significant. The

NN I

. time (days)
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ame of survival was lengtheped in the treated group by
40 % which also can be viewed s an evidence for the
antiproliferative effect of DDW on cancer cells.

The inhubitory effect of DDW on tumor growth was more’
clearly revealed when the mmor growth was followed
individnally in the anumals. In the control group the tumor
size was gradually increasing in each amimal, except in
one. In the DDW-treated group-the tumor volumes were
found to 1ncrease continuously only in 8 out of 22 animals-
whereas partal tumor regression was found in 7 animals,
after the treatment had Started on the 32nd day. In four
additional cases where the tumor volumes were only
0.1-0.2 c’® on the 32nd day, the tumor growth was almost
complctely whibited for 2—4 weeks, w}ule three animals
exhibited complete tumor regression.

Iz the next expeniments with PC-3 tumor cells, following

the transplantation of the tumors into the mice, the normal
water was replaced with DDW (98 ppro D) on the 18th day
after transplamation in the treated group. 12 days later ail
the animals were killed, the tumors were removed and
histologically examined. -

A'bigh growth rate of tumors was evident macroscopically
in the control group, inasmuch as the average tumor size

- was 40 % larger than that in the DDW-treated group. The'

‘shape of the tumors was irregular, while in the treated
_group mice were bearing small, compact, almost regular
ball-shaped tumors. The results revealed that .in those
amimals which bad received nommal water, 3.6 % of the
cells were in mitosis and 1 % were in apoptosis. The ratio
was almost the opposite in the treated group, where only
1.5 % of the cells were in mitosis, while 3 % of the cells
were i apoptosis. This result corroborates our earlier
finding that DD'W pot enly inhibits proliferation but may
also trigger apoptosis [8].

Corwumption of DDW as drinking wazer leads to tumor

regression in dogs and cats. o

First a ninc—year—old male cat was treated with DDW
" (95 ppm D). The cat bad no appetite, had been coughing

for three weeks, showed the symptoms of anaemia and was -
I very poor condition. Two of the lymphatic glands

{(1-1.5 cm in size) were removed and histologically cha-
racterized as being lymphoid leucosis.
In the first two weeks, afterthe start of DDW treatment, the

initially lying, weak cat began to eat and became lively. It

gained weight, its condition improved. After three weeks
of treatment the cat became symptomless. At this time
another lymphatic gland was removed which still showed
the earlier diagnosis. The next affected lymphatic gland
. was investigated five months later and at that time the

histological -changes were remarkable because lymphatic -

hyperplasia was diagnosed. 35 wmonths after the first dia-
guosis the cat was still alive and was in a good and stable
condition.

Three other cats were treated wath Iymphoid leucosts and

ip each case significant improvement was observed after

" toms since the last operation.

tumour volume (cm’)
: -

19,3

o

time (months)

Fig. 4. The effect of deutcﬁum—dcbletcd water on breast
carcipoma in dogs (No. 1 No.2 ... s
4:—-———~ No.5:—:-— No. 6:——)

_several smaller metastases of 2—3 cm diameter were palp-

able. The pathologists gave a histologic diagnosis of an
adenocarcinoma. The consumption of the DDW (95 ppm
D) ledto the complcle regression of the smallér metastases
which was accompanied by the diminishing volume of the
primary-tumor. After five months the size of the tumor was
66 cm®, and after further four mouths 8 cm3, when we
removed it surgically. The dog has becn free of any symp-
The responses of six dogs with breast tumor to the DDW-
treatment are sumimanized in Fig. 4, which shows that there

. was a rapid response in two cases (No. 1, 3), in (hrce dogs

(No. 2, 4, 5) we were ableto achieve a 35-67 % decrease
n tumor size within 2-9 months. In one case (No. 6).the
tumor size bad not changed for 8 months, but the number
of metastasis decreased.

The use of the DDW offers a possxbxhty to treat -the
tumorous diseases mn the field of the veterinary medicine.
The applied daily dose of 0.01-0.02 kg DDW (95 ppm D)
per kg of bodyweigth seemed to be effective.

Conclusions

During the past years we investigated the effect of decreas-
ing the deuterinm concentration of the medium of tissue
culture, of the drinking water of mice, cats and dogs.

© We experienced that the decrease of the deuterium con-

centration resulted in significant changes proving that the
life — having been adapted 1o a deutegum concentration of
about 150 ppm-during millions of years — perceives the
deficiency of D. Taking into consideration the intense
sensitivity experienced in the tumors at the withdrawal of
deutenium, one can suppose that the adaptauon 1s slower
or absent 1n cancerous cells,

Our working hypothesis 1s that the cells are able to regulate
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certain molecular mechanisms baving a key role in cell
cycle regulaton. We suppose that not the shift in intra-

cellular pH {9-12] but the concomitant increase in D/H

ratio is the real trigger for the cells to enter into S phase.
The decrease of D concentration can intervene in the signal
transduction pathways thus leading to tumor regression.

We suggest that the application of DDW may open new

possibilities in cancer therapy by offering a direct
intervention into the processes of cell cycle regulation.
The interim -evaluation, of the ongoing phase I double

3 blind clinical trial with prostate tumor patients support our

prcchmcal results.
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g 1scador®
Zusammensetzung: Arzneilich wirksamer Be-

- standteil: Fermentierter waBriger Auszug aus Viscum album ver-
schiedener Wirtsbiume. Sonstige Bestandteile: Natriumchlorid,
Wasser far injektionszwecke.

Anwendungsgebiete gemiB der anlhroposophlschen Menschen-

und Naturerkenntnis.

Dazu gehdren: Anregung von Form- und integrationskraf-
ten zur Aufidsung und Wiedereingliederung verselbstindig-

ter Wachstumsprozesse,

ANZEIGE

langer anhaltendem Fieber. ist differentialdiagnostisch an infek-
tiose Prozesse oder Tumorfieber zu denken. Wenn die Reaktio-
nen ein ertrigliches bzw. vom Arzt erwiinschtes MaB iberschrei-
ten (Fieber Uber 38°C, evtl. Abgeschlagenbeit, Frostein, allge-

- meines Krankheitsgefiihl, Kopfschmerzen, kurzzeitige Schwin-

. delanfille, .groBere ortliche -Reaktionen Gber: 5 ¢m Durch-
‘messer), sollte die nachste Injektion erst nach Abklingen dieser
Symptome und in reduzierter Konzentration bzw. Dosis gegeben
werden. In seltenen fillen kann es zu subcutaner Knotenbil-
dung am Injektionsort, zu groBeren Schwellungen regionaler

Wirkstoff: Fermentierter wiliriger Auszug aus

el 'ql

i z.B. bdsartige und gutartige Ge-  Lymphknoten und Aktivierung von EntzGndungen kommen. Bei
g e schwulstkrankheiten; bosartige Erkrankungen und begleitende  seltenen allergischen oder allergoiden Reaktionen wie generali-
s Y Storungen der blutbildenden Organe; Anregung der Knochen-  siertem Pruritus, lokaler oder generalisierter Urticaria, Blasenbil-
:;;{“"—“:‘. e markstatigkeit; Vorbeugung gegen Geschwulstrezidive; defi-  dung, Exanthem, Erythéma exsudativum multiforme (1 doku-
B e O nierte Prikanzerosen. mentierter Fall), Quincke-Odem, Schuttelfrost, . Atemnot, Bron-
'itmf""‘é Gegenanzergen Bekannte Allergie auf Mnstelzubere:tungen Ei-  chospasmus und Schock ist ein sofortiges Absetzen des Prapara-
B ign ne Fortsetzung der Therapie ist erst nach erfolgter Desensibili-  tes und arztliche Behandlung erforderlich. Gelegentlich kdnnen
?”&g-v*t% sierungsbehandlung mit einschleichender Dosierung mbglich.  Venen mit entziindlichen Reizerscheinungen reagieren. Eine.

Akut entzGndliche bzw. hoch fieberhafte Erkrankungen (K&r-
pertemperatur Uber 38°C): Die Behandlung sollte bis zum Abklin-
gen der Entzundungszeichen unterbrochen werden. Tuberkulose.
Hyperthyreose mit nicht ausgeglichener Stoffwechsellage. Prim3a-
re Hirn- und Rickenmarkstumoren oder intracranielle Metasta-
sen mit Gefahr einer HirndruckerhShung: In diesem Fall solite
Iscador® nur nach strenger Indikationsstellung und in geringerer
Dosis bzw. mit langsamerer Dosissteigerung unter engmaschiger
klintscher Kontralle verabreicht werden. Schwangerschaft: Bisher
sind keine Wirkungen bekannt geworden, die gegen eine An-
wendung von lIscador® in der Schwangerschaft sprechen. Aus
Griinden besonderer Vorsicht sollte iscador® jedoch wihrend
der Schwangerschaft nur nach strenger lnd:katlonss(ellung ver-
abreicht werden.
Nebenwirkungen: Fine leichte Stexgerung der Korpertemperalur
6rtlich begrenzte entziindliche Reaktionen um die Einstichstelle
sowie vorubergehende feichte Schwellungen regionaler Lymph-
knoten sind unbedenklich. Das durch Iscador® hervorgerufene
Fieber soll nicht durch fiebersenkende Mittel unterdsickt wer-
A den; Ublicherweise ist es nach 1 bis2 Tagen abgekiungen. Bei

vorubergehende Therapiepause ist auch hier erforderlich. Bei -
primaren Hirn- und Riockenmarkstumoren oder intracraniellen
Metastasen kann es zu Symptomen einer lendruckerhohung
kommen (siehe auch unter ,Gegenanzeigen”).

Darreichungsform und Packungsgrofien
- Injektionsldsung als Serienpackung:

7 Ampulien zu 1 mi (DM 65,95)

21 Ampullen zu T mi (3 x 7, DM 178,85)

Injektionsisung als Sortenpackung:

8 Ampullen zu I ml (DM 73,45)
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Iscador® ist eines der Praparate, die
wir im Einklang mil Mensch und Natur
der Heilkunst zur Verfixgung stellen.

WELEDA AG, Postfach 1320,
73503 Schwabisch Gmund .
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