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The calcium-transporting substances Ca-1, dl-aspartute, Ca-2- amino-ethanol-
phosphate (Ca-EAP), and Ca-diorotute secm 1o be the most active substances in
the treatment of all kinds decalcification processes of the bone sysiem. They are
superior to conventional calcium salis and anabolic hormones, howeyer, the show
clinically less side effects than the latter. In contrast to Ca-aspartate and to Ca-
EAP, Ca-Diorotate is capable to recalcify malignant inetastatic lesions of the
bone tissue and decalcifications followings extensive X-ray twreatment. This pheno-
menon is interpreted by the specific mechanism by which the orotic salts get into
the cell. Whereas Ca-EAP and Ca-aspartate are already bound and maybe metu-
bolized within the cell membrane Ca-diorotate penctrates it as an undissociated
complex by pians of active transport mechanisms. Metabolization and thus dis-
sociation only occurs on the level of plasmatic structures. No clinical side effects
of the trearment with Ca-diorota’e were observed even after the application of
nmore than 200 000 day/doses within three vears.

A number of compounds which we defned as
« Electrolyte Carriers » were synthetized and intro-
duced by N1EPER and KGHLER since 1957 (NIEPER,
1961 ; NIEPER and BLUMBERGER, 1966 ; NIEPER,
1967). The compounds transport actively cations
in undissociated form into the cell membrane or
cell. All electrolyte carriers must possess three pro-
perties 1). They must have a low dissociation
constant, or be a chelate, 2) they must show great
affinity for specific cell systems or organs, and
3) they must be metabolized there and thus libe-
rate the cation in the organ of affinity.

Suitable carrier molecules are e.g. aspartic azid,
serine, orotic acid, 2-amino-ethanolphosphoric acid,
nicotinyl-aspartic acid and certain peptides. As
cationic components were studied Potassium,
magnestum, calcium, iron, cobalt, zinc, copper ani
manganese.

To this date about | 500 paper have been publis-
hed on electrolyte carriers. Today, the best known
is K-, Mg-aspartate which is used as a protector
against moyocardial necroses (WEBER, LABORIT et
al, 1958), and also to improve renal and hepatic

(*) Presen.ed at the Xth. International Cancer Con-
gress, Houston, Texas, 1970.

functions. It speeds up the formation of ATP by
activating phosphorylations (NAKAHARA, YAMADA
et al., 1964) and thus improves the condition of
the host in cancer patients (NIEPER, 1961). K-,
Mg-aspartate is, thercfore, marketed in combina-
tion with the cytostatic trioxymethylmelamine.

We have been studving since 1964 the various
calcium preparations of the above listed electro-
lyte carriers, which are all — but at different sites
— inhibitors of immune reactions and autoaggres-
sive diseases and, therefore, extremely interesting
from the clinical viewpoint. Moreover, they are
more efficient than any drug we know in the treat-
ment of osteoporosis, juvenile decalcifications,
inflammatory decalcification, as a preventive of
rheumatic joint deformations, and for the enhan-
cement of the healing of bone fractures. According
to investigations made by NAKaMURA (1966) the
calcium carrier Ca-l-aspartate appears to be signi-
ficantly more potent in the experimental treatment
of artificial bone decailcification in rodents than the
conventional calcium salts and anabolic steroids.

Three calcium transport preparations appeared

to be particularly efficient against decalcification
of bone tissue (NIEPER, 1968, 1969)
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— Ca-l-aspartate and Ca-dl-aspartate in a
50:50 proportion (Calciretard)

— Ca-2-aminoethanol phosphate (Ca-EAP), and
— Ca-diorotate.

Initially we had thought to use calcium carriers
for the treatment of malignant bone destructions in
man because of the results obtained by SELYE
(1962) in his work on calciphyvlaxis. However, the
phenomenon of calciphylaxis cannot be compared
to the effect of the calcium carriers since the acti-
vity of the latter is related to a missive calcium
transport principle, while calciphylaxis is based on
acceptive calcium fixation following a specific arti-
ficial conditioning of an organ.

1t appeared, therefore, interesting to try and see
whether by both means, calciphylaxis and synthetic
calcium carriers, a specific calcification of tumors
could be obtained.

SELYE, TuUCHWEBER and GaBBIANI (1964)
demonstrated in the rat that tumors are unable to
break through tissue calcified after KMn04 - indu-
ced calciphylaxis. This wound mean that also an
artificial calcification of the tumor bed could be
of therapeutic value.

A slowing down of the bone invasion by the
tumor and a hardening of the bone tissue surroun-
ding malignant lesions were found by BIERMAN,
WINER et al. (1969) after daily application of
sodium fluoride in 14/50 patients. This again

a) before trealment

points in the direction that the therapy of active
calcification can be useful in such cases.

In the course of widespread clinical trial of cal-
cium carriers we have also used them in cancer
patients, especially in those with X-ray controllable.
bope metastases.

Our observations indicate that oral. Ca-EAP as
well as calcium-1, dl-aspartate have a certain posi-
tive action in the treatment of cancer patients since
they prevent the general systemic decalcification
in malignant disease (MYERs, 1960). The condition
of 14/14 patients with spinal pain due to the calci-
fication was much improved although in 10 of
these cases the administration of conventional cal-
cium glutonate, even when combined with ana-
bolic hormones, had not produced any improve-
ment. This parallels BIERMAN’s observation who
found anabolic hormones less active than sodium.
fluoride. Ca-aspartate and Ca-EAP, however, do
not seem to have any effect on the development
of bone metastases.

Following these observations, the results which
we obtained with Ca-diorotate in the treatment of
bone metastases appear quite surprising. Under
good conditions, i.e. good renal function and good
appetite, Ca-diorotate can immure bone metastases
and lead to their recalcification. Moreover, decal-
cified areas produced by- X-ray treatment can also
be recalcified. Such treatment consists in daily doses
of 2 capsules containing 300 mg each, together

b) after treatment

FIGURE [. — Mertastatic breast carcinoma, at age of 35 years. Surgery 6 years earlier. X-ray, telecobalt exhausted.
X-ray castration 3 years earlier. No beneficial effect from a course of Cyclophosphamide, no effect from high doses
of calcium gluconate plus anmabolic harmones. Obvious relief for pain and tumor progression by atabrine and chloro-

quine (Rhetis Winthrop) and Allicine.

By Febr. 1969 pt. is bedridden. even unable to sit for severe pain. Admission to our hospital for immigent spontaneous
fracture. Intake of 800 mgs of calcium diorotate per day together with egg yolk or cheese for better intestinal resorption,
plus a total of XI[ suppositories of 800 mgs ca-diorotate each. 10 weeks after the onset of the Ca-diorotate thera
py the pt. could walk almost normamly, was free from pain, went in car for holidays.
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a) may 20, 1969. b) oct. 6, 1969.

-

¢) oct. 20, 1969 - af.er punct. of effusion, remaining solid d) March 29, 1970 - same pt. after 5 mo. of oral Laetrile

pleura carcinosis. plus Ca-diorotate, 700 mg each.
FIGURE 2. — Same pt. as in figure I. By Oct., 1969 she developed a pleura carcinosis with effusion. A part of

the pleura carcinosis proved to be solid. After five months of continuous intake of 800 - 1000 mgs. of amygdalin per
day the pleura carcinosis had disappeared. Therapy with Ca-diorotate had been carried on all the time, no complaints
from bone lesicns, In March 1970 the pt. came again into hospital for obvious malignant lymphadenosis of mediastinum
and Jungs. High rates of pulse and respiration. One blood transfusion, three courses of 3 g of amygdalin intravenously,
plus 200 mgs. of oral thiosulfate, Ca-diorotate still going on. Returns to home two weeks later in much improved condi-
tion and still is this way by July, 1970. After the i.v. injection of amygdalin the pt. excreted a marked amount of
thiocyana:e in the urine.
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a) before trzatment. b) after 8 weeks of Ca-dioro:ate plus Ca-EAP iv,, plus
oral Leatrile.

FiGure 3. — Metastatic breast carcinoma. at age of 47. Mammectomy 5 1/2 years earlier. X-ray treatment exhaus-
ted, Cyclophosphamide. calcium gluconate and anabolic hormenes without measurable benefit. Pt. almost unable to walk,
need two sticks. Severe pain. After 600 mgs. of Ca-diorotate per day orally and 600 mgs. per day in suppositories sight
improvement. but more pronounced improvement and relief for pain when 400 mgs. of Ca-EAP (Ca-2-amino-ethanol-
phasphats) were given i.v. 3 times a week, and 150 mgs of Ca-EAP were incorpora‘ed into the cuppositories in addition to

. Na-thiosulfate were given every day. Bay July, 1970, almcst no complaints, walking almost normally withour sticks, resu-
ming work as administration official after 14 months of inability.
with egg vyolk, or in suppositories containing diorotate appears not to have any effect on soft
800 mg (Fig. 1, 2, 3). tissue tumors. The immuring of bons metastases
. - by Ca-diorotate seems to correspond to the above
. While fa—E/?lP an% Ca-aé;')aét_ate are ‘nitially described experimental model presented by SELYE
fixed on the cell membrane, Ca-diorotate seems to (1962), and parallels the findings of BIERMAN et
pass through it and to .become active only when ,1[ al. In 10/13 cases with bone metastases we had
reaches the cytoplasmic structures. Whether this a positive response.

is the reason for the powerful recalcifying activity

of Ca-diorotate on the bone matrix in e.g. osteo-

porosis has not yet been clarified. The recalcifi- Reprints : H.A. NIEPER, 3, Hannover, den
cation process is limited to bone metastases, Ca- Sedanstrasse 21, R.F.A.

DISCLAIMER

e A. KEITH BREWER INTERNATIONAL SCIENCE LIBRARY acts as a clearing house
for and a disseminator of information not otherwise readily available. It
does not advocate, promote or verify the contents of such information. |
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RESUME

CALCIFICATION DE METASTASES OSSEUSES PAR LE DIOROTATE DE CALCIUM:
H.A. NiEpeRr
Agressologie 1970, 11, 6 : 495-502

Les transporteurs de calcium gque sont le dl-asparaginate de calcium, I'ami-
noéthanol phosphate de calcium (CaEAP) et le diorotate de calcium semblent
&tre les substances les plus actives dans tous les types de décalcification du sys-
téme osseux. [ls sont supérieurs aux sels habituels de calcium et aux hormones
anabolisantes bien que provoquant cliniguement moins d'effets secondaires, A la
difiérence de l'aspartate de calcium et du CaEAP, le diorotate de Ca est capa-
ble de recalcifier les lésions osseuses malignes métastatiques et les décalcifica-
tions consécutives aux traitements par rayons X, Ce phénoméne est interprété
comme dépendant du mécanisme spécifique de pénétration cellulaire des sels de
I'acide orotique. Alors que I'aspartate de calcium et le CaEAP sont toujours liés
a, et peut-&tre métabolisés sur la membrane celiulaire, Je diorotate de calcium
la traverse par un mécanisme de transport actif sous forme non dissociée. Son
métabolisme €1 donc sa dissocialion seraient cytoplasmiques. Aucun effet secon-
daire n'a ét€ observé avec le diorotate de calcium aprés utilisation de plus de
200 000 doses journaliéres en trois ans.
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ZUSAMMENFASSUNG

REKALZIFIZIERUNG VON ENTRALKUNGSLEIDEN BEI CALCIUM-DIOROTAT
H.A. NIEPER
Agressologie 1970, 11, 6 : 495-502

Die Calzium-Transporter Ca-l. dl-Asparaginat. Ca-2-amino-Aethanolptisphat
(Ca-EAP) und Calcium- diorotat gehdren zu den wirksamsten Substanzen bei der
Behandlung aller Arten von Entkalkungsleiden des Knochensysiemes. Sie sind
konventionellen Calcium-Verbindungen und anabolen Hormonen in der Wirkung
erheblich liberlegen, jedoch an Nebenwirkungen geringer. Im Gegensatz zu Ca-
Asparaginat und Ca-EAP ist Ca-diorotat in der Lage, maligne metastatische Des-
truktionen des Knochensystemes und Schadensfolgen von Rontgenbestrahlung am
Knochen zu rekalzifizieren. Dieses Phanomen wird mit der besonderen komplexen
transmembraniren Transportfunktion der Orotate erklirt., Diese scheinen die Zell-
membran als undissoziierter Komplex aktiv zu durchwandern, wihrend Ca-Aspara-
ginat und Ca-EAP breits innerhalb der Zellmembran bindende Reaktionen eingehen.

RESUMEN

DECALCIFICACION DE METASTASIS OSLAS POR EL DIOROTATO DE CALCIO.
Nizper H.A.
Agressologie 1970, 11, 6 : 495-502

Los transportudores de calcio, que son el dl-aspuraginato de calcio, el amino-
étanol fosfato de calcio (CaEAP) y el diorotato de calcio, parecen ser las subs-
tancias mds uctivas en todo lipo de decalcificacion dseu. Son superiores a las
sales comunes calcio v a las hormona enabolizantes v en cambio provocan
menos efectos secundarios en la prdactica clinica. A diferencia del asparto de
calcio 'y de CaEAP. ¢l diarotato de calcio tiene lu capacidad de reculcificar las
lesiones oGseas malignas metastdaiicas v lay decalcificaciones provocadas por irra-
diuciones X, Dicha accion se inderpreta como propia del mecanismo especifico
de accion celular de las sules del deido ordtico, Mientrus que el aspartato de calcio
y el CuEAP se lican x quizas metaholizan sobre la membrana celular, el diorotato
de calcio la atraviesa en forma integra mediante un mecanismo de transporte
activo. De modo que su metaholismo v su disociacion se harian en el citoplasmu.
El diorotato de calcio ha sido wiilizado durante 1res aitos con mds de 200.000
dosis diarias sin que hava ocasionado efecto secundario alguno.

RAJBUAPKALMA KOCTHHX METACTAS LMOPOTATOM KAubUHA

AcnapargHaT W AMOPOTAT KAAbUKA ABJANTCHA , NO-BHAMMOMY , HaxbGonee
GKTHEHNY CDEACTBOM XeUeNMA Mpi AekalbiiRKAaiiur XOCTHOR TKaHk . Onx Goiee
AKTHBHM UeM aHAGOANINPYOEHME [ODPMONL M OGHUHO NPUMENAEGMBE COAM K&ALUMA .
Nipx 2ToM He HaG RZBETCA NOGOWHHX IPPEXTOB . B OTAWUME OT acnapTarta XadbuK
#A H o7 CacAP AMODOTAT KaAbUMA BHANB2ET PEKASLUAGHKAUMO KOCTHEX NOpaxe-
HHR |, HRCTYNAVAMX B PO3YIbTATE INOKAUSCTBEHHMX METACTA3 H DEHTMRHOBCKO-
rO O6AyueMHA . ITO XeACTRME CBA3AHO CO CRNOCOOHOCTbR cOXeHd OpOTHHOBOHR

HUCAOTH UPOXOLUTH UEPE3 RAETOUHHE Memipaih B HESIHCCOUXHPORINHOH ¢opme ,

B TO BPEMR KaK acOapTaT KanwuxA W CakAP MeTaBOIWINPOBEHM , TO-BYAHMOMY
rneTounok memGpanoR . IipY NpUMEHEHHMM DTOTO BERECTBA B TEueRWu 3 Jer

( 200000 zo3 ) ABTODH HE OTMETWIM HUKAKCrO NMOGOUNOrO AERCTEHA .




