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L /*E oF THE uLTTMATE nrus of  our  research has bccn to  t ry  to  ut i l ize
in cancer the knowledge obtained from investigations of the gencral prob-
Iems of pathology and therapy. Encouraged by the results of biological ly
guided therapy in many other condit ions, we have applied i t  to the treat-
ment of malignancy.

As we have mentioned before, differences between animal cancers,
both experimental and spontaneous, and human cancers represent one rea-
son why an agent, however good its results in animals, may not apply to
human malignancy. Another factor, conduct of treatment, is no less im-
portant. The main characterist ic of our therapeutic approach resides in the
fact that treatmcnt is continuously guided by data rcprescnting the actual
condit ion of the subject. At least for the moment, i t  appears impossible to
recognize, through suitable tests, the patterns present in animals so as to
apply them to guidcd therapy. Thcrefore, we have becn obliged to do our
therapeutic research in humans, reserving animal studies for l imited prob-
lems. This situation had led us to emphasize, always, the experimental nature
o[ our thcrapeutic eflorts in humans. Although we started with desperate
terminal cases, frank immediate subjective and objective benefits, even
though temporary, were obtained frequently enough to encourage us to go
on. Together with the above mentioned considerations, they seemed to
justi fy the continuation of therapeutic research in human patients. We wil l
try to review as objectively as possible the results obtained with therapeutic
methods and agents evolved over the years.

In 1927, a 33-year old woman with typical preterminal cancer of the
stomach came under our care. In the highly emaciated patient, a hard,
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irregular mass frlling the entire epigaster was palpable. Radiological cx-
amination indicated a prepyloric gastric tumor. Laparotomy showed an
inoperable tumor of the stomach, with the omentum and lymphatic gJands
greatly involved and evidence of multiple peritoneal and liver metastases.
In view of the patient 's general condit ion and the fact that the pylorus was
only partially obstructed, no surgical procedure was performed other than
biopsy of one of the metastases in the omentum. The biopsy showed an
adenocarcinoma Grade III of gastric origin. Treatment was not prescribcd.

I saw the paticnt two years later in apparently good health. clinical and
radiological examination at that time showed no tumor. The patient attested
to receiving no treatment. At thc time of the operation she had been trvo
months' pregnant. we had attr ibuted her amenorrhea at that t ime to the
advanced cachcctic condition. She had given birth at terrn to a normal grl.
Hers was one of those cases usually catalogued as "spontaneous remission."

Since then, I have analyzed many of the published observations of
cases of so-callcd "spontaneous rcmission" of cancer always to find a turn-
ilg point that coincided with the intervention of some event usually con-
sidered to have no possible significance for malignancy. The fact that such
events have not induced similar changes in other cancer patients has made
them seem unimportant to many investigators.

While not regarding them as the only cause of favorable changes, we
havc not eliminated the possibitity that such events may have a contributory
role. We must recognize that, if such events in themselves appear to be
powerless to change the course of cancer, they may intervene in conjunction
with, and potentiate, another factor also powerless in itself to induce a
change.

It was with this concept in mind that we reviewed the case of the
woman with stomach cancer. We considered the possible effects of two
factors which apparently intervened concomitantly: pregnancy and surgery.
We then began a series of experiments.

Ehrlich mammary carcinoma was grafted in two groups of female mice,
onc pregnant and the other not. In each group, half of the mice were kept
as controls while the other half was submitted to a sham surgical procedure
consisting of a laparotomy in which multiple ligatures were performed.
Growth of the tumors and survival times were noted. Compared with non-
operated, nonprcgnant mice serving as controls, both the pregnant mice
and the surgically treated mice showed a slowing down h the evolution of
cancer lesions. It was in the group of mice, both pregnant and surgically
treated, that a temporary arrest in tumor evolution was seen. In some ani-
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the tumor regressed

Placenta Extracts

These experiments led us to try an extract obtained from placenta autol-
ysates which, in our opinion at the t ime, would reproduce, up to a point,
some of the conditions present in these experiments. Human placentas
were autolyzed by being maintained from several hours to a few days at
37" C, and an alcoholic extract was obtained. The alcohol was el iminated
tfuough distillation in vacuum. The residue proved non-toxic in animals
and was injected intramuscularly in somc terminal cancer cases.

Imprcssive results were observed in the first cases. Pain was markedly
diminished and, in some instances, disappeared entirely. objective changes
in the tumors could be noted. while only temporary results were seen for
most of these cases, for some the results appeared to last a long time. Their
number would exclude pure coincidence.

Mr. H. 8., 56 years old, came under our care with a cancer involving
more than half of the right parr of the tongue. Multiple large submaxillar
and cervical gland metastases were present, two of them being approxi-
mately 8 cm. in diameter. The mouth lesion was very painful and bled
occasionally; there was moderate pain in the ganglionar metastases. A
biopsy performed at a much earlier stage had shown a squamous carci-
noma. Considered inoperable, the subject had not received any treatment
except for pain palliation.

We administered daily intramuscular injections of 5 cc. of the placenta
extract. Except for a limited local reaction at the site of injection, no dis-
agreeable effects were seen. On the contrary, after each injection, the pain
in the tongue was reduced for a few hours. It disappeared entirely after
one week of treatment. During the second week of treatment, the tumor of
the tongue, as well as the metastases, began to decrease in size. The local
reaction at the site of the injections increased, however, to such an extent
that we were obliged to stop treatment after 5 weeks. In spite of this, the
lesions continued to decrease so that the tongue tumor was no longer
palpable after two months. At that time, the gland metastases were reduced
to approximately one and a half centimeters in diameter. The patient 's
general condition was much improved and he gained weight. In another
month, except for a scar on the tongue, no other pathology could be found.
We followed this case without treatment for another year and a half during
which time there was no recurrence. After that, the patient left town and
$'e were unable to reestablish contact with him.
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Mrs. B. A., 44 years old, cl. . : i  u;r 'cr our care with a massive tumor
fi l l ing the entire vagina. The crnrl; : ;rn had becn diagnosed g months pre-
viously as carcinoma of the ccr' . .x "1;.:h had invaded the parametria and
was propagating toward thc ., ig.;- r. .', Liopsy made at that time indicated
squamous carcinoma Gradc III .  . \ :  l l  c patient was considered inoperable
and refused any other treatment, only scdation was prescribed. when we
examined her, the tumor was pr-i i l rdirg from the vagina as a hard mass.
Rectal examination revealed in.,'asion of the entire recto-vaginal wall. The
patient received a daily injection cl the placenta extract preparation for
45 days, after which she intcrrupleJ the treatment. The pain had been
entirely controlled in less than a w'cck, but no other changes had been
observed.

She returned three months latcr, having received no treatment in the
interval. Examination revealed complcte disappearance of the vaginal
tumor, with the cervix entirely rcplaccd by soft scar tissue. we followed
this case for two years, during u,hich no further treatment was given and
the patient showed no recurrencc.

Mr. A. N., 40 years old had an extensive cancer of the cheek, with
massive ulceration resulting in a largc communication between oral cavity
and exterior. Occasionally small hemorrhagic episodes were experienced.
The patient had had several courses of radium therapy. when he came
under our care, he had multiple lesions, and several biopsies performed at
that time revealed active carcinoma in atl lesions tested. The patient re-
ceived intramuscular injections of 5 cc. of the placenta extract preparation
daily for l7 days. A massive hemorrhage occurred at this point, treatment
was stopped, and he went home without further medication. when the
patient returned three months later, scar tissue covered all areas where the
tumor had been seen previously. clinically no trace of tumor could be
found. In a few months, the patient's condition was good enough to allow
his surgeon to attempt a skin graft to cover the big opening in the cheek.
This was not successful. The graft from the skin of the neck unfortunately
underwent necrosis.

In several other cases, similar subjective and objective changes were
observed with use of the same alcoholic extract of human placenta autol-
ysates. During this time, we attempted to substitute cow placenta, utilizing
both fetal and maternal parts, which are easily separable in the cow. In a
relatively small number of cases in which these products were used, we
could see no differences in the influence of placenta extract according to
origin. Poorer results were obtained with extracts using fresh placenta in-
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stead of  the auto l ; 'satc .  Hou' l 'c r ,  ccr ta in  in tcr r 's t ing c l in ica l  resul ts  ind i -
catcd that  f resh p lacenta r  t i l l  hrs  a caprc i t l '  to  in l ' lucnce what  can be
considered to  bc thc norr : ru l  corr rsc r . f  canccr .  Thc fo l lowing case is  an
example.

Mrs.  C. ,54 years o lc ,  h , rc  i r  tumor of  thc rcctum rvh ich was considered
inoperable.  on ly  a co lostom) ' \ \ 'as pcr fornrcd.  Pain was s l ight  and no other
treatment was insti tutcd. Scvcral months after the colostom!, the patient
came under  our  carc.  At  thut  t imc,  thc tumor f i l lcd thc ent i rc  recta l  am-
pulla. Trcatment with thc frcsh co*' placcnta ir lcoholic extract was started,
using intramuscular injections of 5 cc. daily. After less than a month o[
t reatment ,  thc tumor d imin ishcd in  s izc,  Icav ing a smal l  passage for  the
examin ing f inger .  Af ter  anorher  monrh and a hal f ,  the tumor had ent i re ly
disappearcd and the rcctal ampulla was wide open. Proctoscopic examina-
t ion showed only normal mucosa. This casc was fol lowcd for two and a
hal f  years wi th  no ev idencc of  rccurrc-ncc.  Thereaf ter ,  because of  the war .
wc lost touch with her.

In  sp i te  of  such resul ts  in  a fcw cascs however ,  ext racts  of  f resh
placenta were judged to bc much less effcctive in ggneral than extracts
of placenta autolysates.

At  the beginning of  our  rcsearch,  s t i l l  unawarc of  the dual ism in ter-
vening in cancer pathogenesis, we observed a series of cases in which the
placenta preparations in gcneral produccd undcsirable results. such as in-
crease in pain intensity. Furthermorc. whcn uscd in higher doses over a
longer period of t ime, i t  induced new pains which clearly increased with
each subsequcnt  in ject ion.  For  a whi lc ,  th is  fact  made us l imi t  the use of
the product to only those paticnts showing favorable responses in pain,
unti l  we could f ind an explanation for these paradoxical results.

With the progress of our research and recognit ion of dualism in the
pathogenesis of pain, we l imited the use of the placenta extracts to patients
with an acid pattern of pain. This improved the subjective and objective
results, and reduced the cases in which undesirable effects occurred. In
over  100 terminal  pat ients  t reatcd wi th  th is  preparat ion between 1935 and
1938 in different hospitals in Paris, objective improvcment was observed
in 20%. In a few, tumors disappearcd. Acid pattern pain was rel ieved. In
many of these cases, however, after a period in which the tumor decreased
in size, or even cl inical ly disappeared, i t  started to grow again and could
not be inf luenced by further treatment. Furthermore, when the dose was
increased, other pathological manifestations appeared. The fol lowing cases
are examples.

Mn. B. 8., 42 years old, came under our care with severe pain result-
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ing from a widely ulcerated cancer of the cervix involving the parametria
and the vagina. 5 cc. of the cow placenta extract was administered daily
and the patient remained without pain for almost three weeks, after which
time the pain returned. An increase in dosage-to two injections of 5 cc.
daiiy and then to two injections of l0 cc. daily-resulted not only in an
increase in pain but also caused the appearance of an abundant watery
vaginal discharge. In a few days this reached several liters a day. Despite
the fact that we stopped treatment, the exudate continued to increase. At
one point, it amounted to 8 liters in 24 hours. The very concentrated urine
was reduced to less than 200 cc. in 24 hours. The patient died in ten days
in spite of all attempts to stop the excessive secretion.

Mrs. G. L., 48 years old, had a radical mastectomy for a left breast
adenocarcinoma. A rapidly growing local recurrence was seen 6 months
later. The patient came under our care with an ulcerated tumor occupying
the entire left half of the chest. Administration of 5 cc. of cow ptacenta
extract for two weeks not only increased the burning sensation present but
caused the appearance of an abnormally abundant watery exudate. As is
often true in such cases, an infection with B. pyocyaneus was seen. A clear
fluid was observed surging in drops from the ulcerated lesion. By weighing
the dressing, the amount excreted was measured and found to exceed l0
ki los a day. Despite use of sal ine infusions, calcium preparations, vitamin
c in high doses, atropine, and other measures, the patient expired in less
than a week. The appearance of such complications, the frcquent changes
toward alkaline patterns of pain, and the increase of intensity of alkaline
pattern pain, made us reduce and ultimately stop use of these placenta
cxtracts in spite of some good resuJts obtained.

Cod Liver Oil Fatty Acids ond Sterols

At the same time, progress in our research had led us to recognize,
in addition to dualism in the pathogenesis of many manifestations, the
special role played by lipids. In 1938, we began to use two groups of an-
tagonistic lipids, fatty acids and sterols. We started with a mixture of fatty
acids prepared from cod liver oil for one group and with cholesterol for
the other. Later we utilized only the polyunsaturated members from the
group of cod liver oil fatty acids.

Fatty acids were administered intramuscularly in oily solutions or in
gelatinous capsules by mouth. As with administration of placenta extract.
the immediate effect was favorable on pain of an acid pattern, and adverse
on alkaline pain. In both cases, the effect occurred in a few minutes. Thera-
peutic attempts with fatty acids were consequently limited to patients with
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an acid pattern pain and with this restr ict ion, pain was eff iciently control led.
We used the efiect upon pain as a cri terion, and we discontinued treatment
in any case in which fatty acids induced or increased pain.

Subsequently, along with the effect upon pain, we used urinary pH an<J
specif ic gravity as cri teria for treatment with fatty acids. A persistent high
urinary pH and a low specific gravity were indications for the use of these
substances. In addit ion to the control of severe pain, intcresting objective
changes occurred. Unfortunately, most of them were only tcmporary. The
fol lowing two examples taken from a goup of l5 similar cases are i l lustra-
tive.

L. B., 66 years old, had cancer of the r ight lung for which he had re-
ceived only symptomatic treatment. For more than a month the patient had
complained of pain in the right chest, with increasing breathing di l f iculty,
Chest X-ray examination revealed a tumor of the r ight lung extending from
the mediastinum into the medium lobe. A diagnosis of bronchogenic cancer
was ntade. Subsequcnt X-ray cxaminations showed rapid growth with sev-
cral tumors in the upper lobe and in the left lung. Thc gencral condit ion
was rapidly and progtessively deteriorating, the dyspnea and pain increas-
ing. Two months after f irst symptoms, the patient was bedridden.

When the patient came under our care a few wceks later, he was
dyspneic, sl ightly cyanotic, had persistent cough, was extremely fat igued
and in almost continuous pain. By this t ime, we had started to use urinary
specif ic gravity and pH as critcria for the recognit ion of the offbalancc
present. Because of low specif ic gravity and high urinary pH, the patient
was given oral treatment with cod l iver oi l  fatty acids. Gelatinous capsules
containing 0.25 gm. of the fatty acid mixture were used in a starting dose
of  0.5 gm. a day,  and were increased progress ive ly  to  1.5 gm. a day.  The
patient made an impressive gain in a few days of trcatnrent. The pain dis-
appeared entirely, as did the dyspnea. The cough also almost disappeared
in a few days, and in two weeks the patient was able to get out of bed. The
improvement continued, and in less than two months, the patient was even
able to go horse-back riding. Radiological ly, the tumors also showcd pro-
gressive regression. We continued the treatment with a relatively high
dosage-2 grams of cod liver oil fatty acids daily-for a total of two
months, with evidence of continued improvement. Then, suddenly, symp-
toms of pulmonary congestion became apparent and thc general condit ion
rapidly became worse. Urine analyses now showed a high specif ic gravity
and a low pH. In spite of discontinuing the medication, rhe patient was
back in bed with increasing dyspnea. He died two wecks latcr with symp-
toms of pulmonary edema.
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Mrs. D. A., 68 years old, had a cancer of the left breast for which she
had undergone a radical mastectomy four years previously. pathological
examination of the lesion had shown an adenocarcinoma Grade IV, with
gangJionar  involvemcnt .  When the pat ient  camc under  our  care she was
bedridden with a diagnosis of mult iple bone metastases. Radiological ex-
amination showed mult iple osteolyt ic lesions in the pelvis, femur, lower
spine. r ibs and skull .  We insti tuted treatment with cod l iver oi ly fatty acids
in gelat ine capsules.  The dose was progress ive ly  increased.  by 0.25 gm.
rncrements, unti l  i t  reached 3 grams a day. ortho-phosphoric acid was
added oral ly in doses of vq cc. of a Sovo solution given in water in order
to control the pain which appeared after administration of the capsules and
was of an alkal ine pattern. Improvement began in a few days and continued
so satisfactori ly that in less than six weeks the patient was up and about.
Five months later, with bone lesions healed, the patient went home. I saw
her in  I  941 ,  a lmost  two and a hal f  years la ter ,  dur ing which t ime no t reat -
ment  had been g iven.  when examincd at  that  t ime,  she appeared in  excel -
lent  condi t ion.  Subsequent ly ,  because of  the war ,  I  lost  contact  wi th  her .

The increase of pain, and especial ly the frcquent appearance of pain
o[  an a lka l ine pat tern af ter  extended t rcatment ,  considerably  l imi ted thc
use of these cod l ivcr oi l  fatty acid preparations. Furthermore, an incon-
s is tency in  object ivc changes was seen even whcn admin is t rat ion was guided
by the ac id or  a lka l ine character  o f  the pain,  In  most  pat ients ,  favorable
objective changcs were only temporary.

During this research, wc observed a very favorablc rcsponsc in some
cases of hemorrhage, especial ly of the long-term oozing type, treated with
these preparations. Bleeding usually stopped after one injection of I  cc.
of a l0olc solution of unsaturatcd members of cod l ivcr oi l  fatty acids. We
sti l l  use this preparation for this purpose, as mentioned previously.

Among thc group of l ipids opposed to fatty acids, we f irst used choles-
tero l  wi th  the in tent ion of  t ry ing to  in f luence pain hav ing an a lka l ine pat-
tern. The effect was much less impressive than that obtained with fatty
ac ids in  pa in of  ac id pat tern.  In  some cases.  ob ject ive changes a lso were
observed a l though they wcre lcss f requent  and less profound than those
secn with the fatty acid preparations. Cholesterol alone never produced
tota l  c l in ica l  d isappearance of  tumors.

Acid Lipidic' Fractions and Unsuponifiable

The developmcnt of the concept of dualist ic pathogenic intervention
of  two groups of  l ip ids led us to  a t reatment  employ ing these two types
of  l ip id  const i tuents of  thc body chosen accord ing to  the character  o f  the
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manifestations. We obtained from different organic sources the insaponif i-
ab le f ract ion as wel l  as the ac id l ip id  f ract ion.  Human p lacenta was widely
employed. The two preparations, acid l ipid and insaponif iable fraction,
were used unt i l  1943 on about  200 pat ients  ( in  France,  and Mexico) .
Some good subjective and oblective results were observed. The subjective
changes were most impressive. Frequently, an injection of only I cc. of
the human placenta acid I ipid prepararion (5c/c in oi l) control led pain in
a few minutes, with rel icf lasting for hours or sometimes even days. with
the samc preparation, alkal ine pain increased after only a few minutes and
sometimes became unbearable. In cases treatcd with placenta acid prepa-
ration, using acid pain pattern as a cri terion, we observed some signif icant
objective changes.

Mrs. B. B., 54 years old, with a papil lary adenocarcinoma of the ovary
and mult iple peritoneal metastases found during exploratory laparotomy,
had rapidly reproducing ascites. 

. l  
hc patient requircd repeated paracenteses

at  shor t  in terva ls .  In  thc month just  pr ior  to  coming under  our  care,  i t  had
been necessary to tap her once a week or even every f ive days, Treatment
wi th  ac id l ip ids of  p lacenta was inst i tu ted,  wi th  dai ly  in ject ions,  f i rs t  o f  I
cc.  and then of  2  cc.  o f  the 5vc o i l  so lut ion.  In  lcss than two weeks,  the
pain was control led and much lcss l luid accumulated. The patient had two
more paracenteses at two and three week intervals, after which f luid no
longer was a problem. The mult iple tumor masses, which wcre very easily
felt through the skin after cach paracentesis, were seen to decrcase rapidly
and disappcared in about two and a half months of treatment. After four
months,  t reatment  was d iscont inued and no recurrence was seen dur ing
the three years we fol lowed this patient.

We saw Mrs.  L .  S.  N. .  73 years o ld,  in  1942 in  a subcomatous s tate,
wi th  deep jaundice and wi th  a h is tory  of  pr imary tumor of  the s tomach and
mul t ip le  b ig  metastat ic  lcs ions of  the l iver .  Her  condi t ion,  which had
star tcd a few months ear l ier ,  was gct t ing rapid ly  worse.  when we examined
her .  the I iver  was occupying the abdomen unt i l  the pubis ,  and pract ica l ly
cach of  the ind iv idual  metastat ic  tumors prescnt  a t  thc sur facc of  the l iver
was  eas i l y  pa lpab le  th rough  thc  th in  abdomina l  wa l l .

Guided by the ur inc anl lyses-wi th  a h igh pH and a low ox i reduct ion
index-we star ted wi th  a t rcatment  wi th  l0% solut ion in  o i l  o f  a  human
placenta l ipoacid preparat ion.  Thc doses wcre increased accord ing to  the
analyses unt i l  they reached 3 in ject ions dai ly  o f  2  cc.  each.  The pat ient
improved,  and in  less than u week she was conscious again.  Her  condi t ion
cont inued to improve for  more than a month when a rapid change for  the
\,\ 'orse took place. As the analyses at this t ime showed the opposite offbal-
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ance present, the treatment was changed. In addit ion to infusions with glu-
cose and saline, glycerol in a dose of g drops daily with 20 drops of
coremine was given. Again the response was impressivcly good. The general
condit ion improved rapidly and in less than a month, the patient was out of
bed and started to take care o[ her home. By this t imc, the jaundice had
almost completely disappeared, although the l iver remained almost of the
same dimension. The patient continued to take glycerol for more than 6
months, lcading an absolutely normal l i fe. I t  took almost one year for the
l iver to come back to normal dimensions. The patient remained in perfect
health for the next 9 years. Several coronary occlusions led to her death at
the age of 83, from a myocardiar infarction. She showed no objective or
subjective signs of recurrence of either her stomach or l iver condit ion.

Unfortunately, uncontrollable changes toward rapid tumor gowth ulti-
mately occurred in most cases treatcd with placenta acid l ipids despite
favorable objective changes at the beginning of treatment.

Clinlcal use of the insaponif iable fraction preparations supported obser-
vations made in animals, indicating the importance of other factors for
obtaining favorable changes in tumors. With the insaponifiable fractions of
placenta, marked clinical effccts could be obtaincd only when the conclition
of the patient permitted the treatment to be continued for a long t ime.
Temporary regression or even clinical disappearance was effected in several
cases, only to have the tumors start growing again, this time bcyond control
by the mcdication. Even at this point, i t  was obvious that favorable inf lu-
ence with thesc two antagonistic groups of lipids was dependent on using
the l ipid which corresponded to the pattern present. I t  became increasingly
evident that changes in the pattern occurred during treatment. Administra-
t ion of acid l ipidic and insaponif iable fractions induced unfavorable re-
sponses in patients with tumors in which a predominance of the same l ipids
was indicated by analyses. Pain increased and unfavorable changes oc-
curred in the evolution of the discase. For cxamplc:

Mrs. A. D., a 42-year-old woman, operated on for an adenocarcinoma
of the breast l8 months prior to coming under our care, presented a few
skin lesions near the operation scar. Radiological study revealed a few small
osteolytic lesions in two ribs, and one in the skull. The analytical data
showed low urinary pH, high specific gravity and high chloride index, in-
dicating an offbalance which we attributed to predominance of fatty acids.
Treatment with 2 injections daily of i cc. of a 5o/o oily solution of the in-
saponif iable fraction of placenta was started. This was later increased to
2 cc. twice a day. The patient left the city for a summer vacation and took
the medication with her. Disregarding our instructions that treatment must
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be guided by further analysis, she continued it without interruption for four
weeks, despite a rapid change in her condition and a constant incrcase in
the pain after each injection. when we saw her again a month later, all the
analyses had changed markedly, indicating the appearance of an opposite
offbalance. clhically, the condition also had changed. The skin was ex-
tensively involved in the vicinity of the operative scar and multiple, rapidly
growing metastases were seen all over. Radiological study showed extensive
new lesions in many bones. The condition had progressed in one month in
a manner never seen before in any patient and we had to relate it to con-
tinued use of medication after a change in the offbalance. 'I-his 

change was
similar to that seen in animals with massive administration of the insaponi-
fiable lipidic preparation. Switching to placenta acid lipid preparations
quickly changed the evolution of the condit ion in this patient. pain was
control ied and for three months the condit ion seemed arrested. In spite of
treatment, however, it started to evolve rapidly again after that and the
patient died f ive months fol lowing her rcturn from vacation.

Similar deleterious effects were seen with acid lipid preparations ob-
tained from organs when their administration apparently was at variance
with the pattern present.

w. s., 56 years old, had a carcinoma of the cheek mucous membrane
which led to wide perforation. Biopsy of the edges of the ulceration showed
squamous cancerous t issue. Based upon the urine analysis, which indicatcd
low specific gravity and high pH, treatment consisted of two daily injections
of I cc. of the acid l ipid fraction of placenta in a 57o solution in oi l .  As
the patient was treated on an ambulatory basis, he was advised to sce us
in a few days. He continued the treatment without any control for two
weeks. when next seen, a marked gelatinous edema of the t issues sur-
rounding the ulceration was found and the patient complainccl of severe
pain. Biopsy at this t ime revealed, in addit ion to intersrir ial edema, a high
vacuolization of the cancerous cells which had not been seen in the biopsy
done the day prior to beginning treatment. The pain bccamc unbcarable a
few minutes after each injection. These local changes were accompanied by
a marked deterioration of the general condit ion, the patient complaining
of a sensation of weakness. The unfavorable changes which occurred in
only two weeks were very impressive.

Favorable results were obtained even in terminal cases with these frac-
t ion preparations. In some cases, arrest or disappearance of tumors was
noted. In most cases, however, tiese eftects were only temporary. After
being arrested for months or even years by these lipid preparations, some
tumors began to grow and to become painful and could not be as reaclily
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contro l led again by the same preparat ion.  In  a smal l  number of  pat ients ,

about 3Vo of the group of 200 treated with these preparations. the favor-
able results could be maintained over a numbcr of years

Even with the relatively str ict guidance of therapy by the analyses
available at the t ime, results were not always favorable. We attr ibuted this
both to the agents used for therapy and the criteria employed for recog-
nit ion of offbalanccs. For a long t ime, research was devoted to developing
means to permit better recognit ion of offbalances and to ascertain the value
of the various analyses used as criteria for the conduct of treatment. Each
new urine or blood tcst was investigatcd as a cri terion for the group of
l ipids to be administcred. This lcd to bettcr resulrs in control l ing pain,
improv ing the genera l  condi t ion and even in  object ivc changes in  tumors.

However ,  the temporary charactcr  o f  the c fTects  obta ined wi th  l ip ids
derived from nornral organs appearcd more and nrorc evident in long-term
appraisal of results. We changcd from human placenta to other sources
for both acid and insaponif iablc fractions. We prcpared and used l ipids
from different orS,ans of cow, pig, t ish. and chicken. We also used mol-
Iusks,  ch icken embryos,  molds and cven microbes.  as wel l  as mi lk  and
eggs as source for thcse l ipids. In one group of invcstigations, we even tr ied
to use l ipids of the organ from which the tumor derived. Most of these
preparations satisfactori ly control led pain, and in some cases, good results
were seen in the growth of tumors.

The fo l lowing observat ion conccrns a case t reated wi th  the l ipoacids
of human blood.

A.  M. ,  a  56-year-o ld nran.  was referred to  us by h is  phys ic ian wi th  a
diagnosis of cancer of the rcctum. Diff iculty in defecation, mucosanguinol-
ent discharges, and pain in thc rectal region had been increasing in the
three months pr ior  to  the d iagnosis .  Examinat ion had revealed a tumor of
a cauli f lower type, start ing at about 4 cm. from the anal orif ice and almost
entirely f i l l ing the rcctal anrpulla. A biopsy had shown it  to be an adeno-
carcinoma, Crade III .  The patient had refused surgical intervention be-
cause, years before, a minor operation on his r ight hand had led to local
infection fol lowed by amputation of the hand.

At the t ime he was referred to us. his main complaints were pain in
the rectum, radiating to the left lc 'g, and tenesmus with frequent mucosan-
guinolent discharges. We employed daily injections of I  cc. of a 5 % olly
solution of the acid l ipidic fruction obtained from human blood. The treat-
ment  was cont inued for  s ix  wecks,  the in ject ion being g iven dai ly  dur ing
the f irst two weeks and twice a week thercafter. After one week. the pain
and tenesmus disappcarcd and thcre was a decrease in the mucosanguinol-
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ent discharge. There was also an obvious decrease in the size of the tumor.
In less than a month the tumor regressed to one-fourth i ts original size; in
six weeks, digital and proctoscopic examination showed no cl inical tumor.
A whit ish scar could be observed in the posterior wall  of the rectum.
Thereafter, the condit ion of the paticnt was fol lowed indirectly through
reports from his physician. Therc was no tumor recurrence in spite of the
fact that he received no further treatment. He died six vears later from an
acute paratyphoid infection.

Our cl inical experience provided ample cvidencc that the preparations
rich in polyunsaturated fatty acids would inf luence pain as well as the
growth and evolution of human cancers. Using the same amounts of poly-
ethenic fatty acids prepared from various sources, no differences in efiects
could be noted. The effcct upon tumors in al l  instances was relatively
l imi ted.

our next effort was to try fatty acids unlike those found in the organ-
ism. They included norbixine-the monomcthyl ester of the bicarboxylic
acid, bixine-which we uscd in a group of patients between 1938 and
1940. with urinary specif ic gravity and pH as crireria, dai ly doses of from
I mgr. to 100 mgr. were administered to 30 preterminal and terminal pa-
t ients with pattcrns corresponding to prcdominance of sterols. Even with
small doses, the changes toward a predominancc of fatty acids were im-
pressive. Superf icial,  massive tumors were often seen to melt away within
a few days,  usual ly  leav ing u lcerat ion in  the i r  p lace.- fh is  rap id change of
a massivc tumor in to an u lcerated one,  however ,  usual ly  was fo l lowed by a
manifest deterioration of thc general condit ion. With this preparation,
once the offbalance was changcd from thc original to the opposite type,
attempts to control the new offbalance *'ere usually unsuccessful. This led
us to  d iscont inue i ts  use at  th is  t ime in  sp i tc  of  the rapid and in tens ive
changes i t  induced in  tunrors.

Croups ol Agents

Parallel to these researchcs on fatty acids, the usc of agents with posi-
t ive polar groups also underwent changes. As previously mentioned, i t
appeared increasing.ly clear that no single agent could be effective in i tself
i f  an offbalance correspondine to predominance of fatty acids was present.

Quite early in this research it  could be observcd that the simultaneous use
of two agents from the same group appearcd to be a bctter procedure than

using e i ther  agent  a lone.  In  a l imi ted number of  pat ients  t reated wi th  s ing)e

agents, without impressivc cl inical changes. bctter effects were obtained

when combinations were tr ied. Although it  was diff icult to ascertain in
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individual cases that favorable effects were due exclusively to change in
medication, the following cases are interesting.

A. Ch., a 53-year-old woman, had a radical mastectomy for an adeno-
carcinoma of the right breast with axillar and supra clavicular ganglionar
involvement. Almost two years later--during the three months immediately
prior to the time we first 53w hs1-5he showed rapidly developing multiple
metastases for which only symptomatic treatment was applied. Along with
multiple bone metastases, and a recent pathological fracture of the inferior
third of the right femur, there were liver metastases and a right pleural
effusion for which she had been tapped three times. When she came under
our care, she complained especially of pain in the lower back caused by
lumbar and sacrum metastases. Her condition was considered terminal so
that the surgeon did not think it advisable even to apply traction for the
fracture of the femur. It was under these conditions that we started to trcat
her with two injections a day of 1 cc. of a 5% solution in oil of the
insaponifiable fraction of human placenta. Except for the unexpected sur-
vival of the patient, no apparent change was seen after two weeks of treat-
ment. The pain, pleural effusion and general condition remained the same.

The treatment was changed to 5 drops of glycerol three times a day,
and the dosage was progressively increased to l5 drops of glycerol t . i .d.
After ten days without changc, Coramine in doscs of l5 drops was given
when necessary to control the typical alkal ine pain. After another weck
therc was still no change. The pain remained almost the same, except for
a decrease in intensity immediatcly fol lowing administration of Coramine.
When al l  three substances were given concomitantly-the insaponif iable
fraction by injection and glycerol and coramine orally-the situation
changed impressively. Within a few hours, pain disappeared completely.
and within one week other manifestations had total ly changed. The pleural
effusion, for which the patient had been tapped regularly each week or
every 6 days, disappeared. The fracturc which, unti l  then, had appeared
entirely inactive, showed a consolidation so rapid that in less than trvo
weeks a sol id cal lus was present. In three weeks the patient was out of bed
on crutches. X-ray pictures taken two months after the change in medica-
t ion showed most of the osteolyt ic lesions replaced by new bone t issue and
the fracture replaced by an abnormally sol id cal lus, There was no f luid in
the pleura. All  treatment. except thc glycerol, was discontinued after an-
othcr three months when, at the start of the war, the patient left Paris, we
heard that shc continued in good health wihout further treatment for three
more years, at the end of which t ime she developed a recurrence, with
Iiver metastases, and died short ly thereafter.
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M. R., a 58-year old woman, the wife of a professor of gynecology,
had an ulceration of the cervix two years before coming under our carc.
Biopsy had revealed squamous carcinoma, Grade IIL After local treatment
rvith radium, she underwent total hysterectomy. Six months before we saw
hcr, she developed mult iple abdominal metastases for which only symp-
tomatic treatment was prescribed. When she came under our care, she had
a distcnded abdomen in which masses of various dimensions were easily
palpable. Besides several large tumors, two of them about 15-20 cm. in
diameter, there were many smaller ones which gave the distended abdomen
a very irregular appearance. The abdominal pain, her generally poor con-
dition, as well as sevcre edema of the legs, kept the patient bedridden. She
showed a higl urinary specific gravity and low pH, and treatment consist-
ing of a daily injection of 2 cc. of. a 25% solution of cholesterol in oi l
was prescribed. When no subjective or objective changes were secn in three
weeks, the treatment was changed to 10 drops of glycerol orally, three
times a day, for another three weeks. Thcre was sti l l  no obvious change.

After another three week period, this t ime without treatment, during
which her general condit ion deteriorated, mixed treatment with cholesterol
and glycerol was started. The patient now made a sudden rcmarkable re-
covery. The edcma of the legs disappeared rapidly and in less than a month
the tumors were no longer palpablc. The abdomen, however, continued to
be distended, but instead of the previous irregularity with mult iple wcll-
delineated tumors, a single huge mass was recognized. It filled practically
the entire abdomen. we made the diagnosis of a large ovarian cyst which
had probably been present before but had been obscured by the multiplc
tumors. The patient was operated on three months latcr and the cyst was
rcmoved. Not only were no tumors found in the abdomen, but there were
no adhcsions which the surgeon had fearcd. White patches were seen at the
sites previously occupied by the tumors. There were no recurrences during
several years of fol low-up, after which we lost track of the paticnt.

Similar results were obtained during the fol lowing years, indicating the
value of mixed therapy. We made it our standard c[nical treatment except
whcn the pharmacodynamic effect of a specif ic agent was being invcstigatcd.

As an example of the objective changes obtained through mixed treat-
ment for type D offbalance, we give an abbreviated form of the fol lowing
observation.

Miss S., 39 years of age, came under our care with bone metastases
from an adenocarcinoma of the breast, for which she had a radical
mastectomy lt /2 years previously. At admission in very severe pain, besides
other mult iple bone metastases, she showed especial ly a marked destruction
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of the 6th and 9th left r ibs. (F' ig. 154)The analyses showed an offbalance
type D and consequent ly  she was t reated wi th  butanol  and g lycero l .  The
patient showed rapid changcs not only in her subjective feeling, but also
object ive ly .  F ig .  155 shows the r ib  osteoly t ic  les ions healed and the miss ing
bone replaced by new bone.

In general, however, in spite of some favorable cases, the results were
not satisfactory, Even in patients in whom tumors regressed and disap-
peared, recurrences were seen anywhere from a few months to several years
after discontinuation of treatment. By prolonging treatment over a period
of  years,  the per iod of  improvenlent  was lengthened in  some cases.  St i l l ,
al l  too often the response to treatment was only temporary.

Mercaptans

Other substances with l ipoidic character but with a polar group differ-
ent from thc carboxyl were tested. Mercaptans, as l ipoids with a thiol ic
negative polar group, were used. In 1942. we started to study the thera-
peutic eftect of ethyl mercaptan injected intramuscularly, in a l0o/o solution
in o i l .  (326)

Use of ethyl mercaptan had to be l imited to subjects with an offbalancc
corresponding to a predominance of stcrols. Although only a few patients
were treated because of the offcnsive odor, thc results were satisfactory as
indicated by the fol lowing case histories.

F.  C.-This  pat ient ,  a t  the age of  66,  had a smal l  carc inoma of  the t ip
of  the tongue resected at  Columbia Presbyter ian Hospi ta l  on May 6,  1941.
At the same time, a second carcinoma of the left lateral bordcr of the
tongue was found in f i l t ra t ing in to the deeper  por t ions.  This  les ion was
treated wi th  rad ium ncedles wi th  a to ta l  dose of  2500 mg.  hours.  In  Septenr-
ber  1941,  a prophylact ic  le f t  rad ica l  ncck d issect ion was pcr formed.  Thc
patient was well for 8 months thereafter, and then began to experience
soreness in the region of the scar on the lateral side of thc tongue.

In August  1942,  l6  months af ter  the tumor had been i r rad iated,  the
pat ient  came undcr  our  care.  At  thc juncture of  thc anter ior  and middlc
th i rd  of  the le f t  la tera l  border  of  the tongue,  therc was an indurat ion of
2/ l  cm.  in  d imension wi th  an u lccrat ion of  1 /0. ,5  cm. covercd by necrot ic
t issue. The indurated base was especial ly developed anteriorly to the ulcer-
ated lesion. There was no evidence of recurrcnce at the scar of the t ip of
the tongue nor at the left side of the neck. The latter lesion was very tender.
A Wassermann analys is  was negat ive.  B iopsy of  the edge of  the u lcerated
tumor revealed squamous cel l  ep i the l ioma.

The pat ient  was t reated wi th  p lacenta l  ac id l ip id  f ract ion for  the f i rs t
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week without any subjective or objective change. The treatment was
changed and the patient received I cc. of a l\vo solution of ethyl mer-
captan in oil intramuscularly, three times a day. The dose was increased
after three days to 2 cc., three times a day. By the end of one week under
this treatment, pain had disappeared, although there was still some burn-
ing sensation. The appearance of the lesion was unchanged. The treatment
was continued. By the end of the second week, the edema was reduced,
and after another week of the same treatment, the induration was gone.
After one month of treatment with ethyl mercaptan, epithelization of the
lesion was noted. The treatment was discontinued. The lesion appeared
completely healed, without induration, burning sensation or pain, less than
a week later. The patient has remained without treatment since, and there
has been no recurrence in the last 18 years. Three years ago, the patient
had a basal carcinoma of the skin of the nose, which responded well to
local treatmcnt with radium in Mexico.

Mrs. L. F.-In Junc 1942, the patient then 50 years old, observed an
induration on the right border of her tongue. Biopsy revealed a squamous
cell carcinoma. After the biopsy, the lesion progressed so rapidly that it
was judged inoperablc. Without having received any other treatment, the
patient came under our care in August 1942. At that t ime, the tumor had
involved the right half of the tongue and multiple submaxillary and neck
nodes, the biggest being 2 cm. in diameter. The lesion was extremely pain-
ful. urine analyses showed low specific gravity and high pH and the parient
was treated with 1jVo ethyl mercaptan in vegetable oil. we started with
three t,/z cc. injections daily, The dose was progressively increased until it
reached 6 cc. daily. The pain disappeared entirely in less than a week.

Treatment was continued for only 372 weeks at which t ime there was
a marked improvement in the tongue lesion and lymph nodes. Except for
an inflammatory reaction at the site of injection, no side effects were seen.
A month after the start of treatment, the lesions had completely disap-
peared. No treatment has been given since. The patient is st i l l  well  today,
free of recurrence, 18 years after treatment with ethyl mercaptan.

H. A.-In May 1942, at the age of 52, the patient developed hema-
turia, pyuria and tenesmus. In June 1942 an infiltrating tumor of the right
side of the trigone was revealed by cystoscopy and cystogram. The patient
came under our care at thc end of August 1942. Having high urinary
specific gravity, he was treated first with insaponifiable fraction of placenta.
receiving 1 cc. of a 5% preparation in oil three times a day. Hematuria
and the other symptoms increased under the treatment which was then
changed to ethyl mercaptan, l jvo solution in oi l ,  start ing with 15 cc. three



T H E R A p E U T T C  A p p R O A C H  T o  C A N C E R  /  4 7 9

times a day. T'he dose was progressively incrcascd to 3 cc., threc timcs a
day by the tenth day. Hematuria decreascd in the first 4tl hours and ceased
completeiy on the fourlh day. Ot-her symptoms disappcared. T he treatrnent
was continued with this dose for another 2)5 weeks. Disappcarance of the
tuntor was seen in follow-up cystograms. Without further trcatnrent, the
patient remained well unti l  the beginning of 1955, l2Fz years later, when
a recurrence of the tumor of the bladder was notcd. Bcing in Mexico, hc
did not receive treatment by this method and dicd from generalized car-
c inomatos is  af ter  9  months.  (F igs.  156 und 157)

FIc.  l -J6.  Cystogram of  pat ient  H,A,  before t reatrnenl .

Similar favorable rcsults were obtained for other patients with patterns

corresponding to sterol prcdonrinancc. Wc trcatcd only thrce paticnts with

patterns indicating fatty acid predominance. 
' I 'hc 

usc of cthyl mercaptan
in thcse cases causecl an cxacerbation of symptoms and rapid deterioration
of the general condition.

The odor of ethyl mercoptan was so oflcnsivc that i ts use pxrscd in-
surmouotable problems. Patients were forced to bc social recluses and it
was practical ly impossiblc to get nurses to adnrinistcr the injcctions becausc

clf persistence of the odor on skin and clothes. Wc had nrany complaints

that the odor of thc nredication pollutcd the atmosphcrc of a large area for
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a long t inrc. obl iged to discontinue its use. we soughr other preparations
containing thiol groups or bivalent sulfur that we hoped would have similar
biok:gical effccts.

we investigated a l irrge nunrber of such substances in animals. only a
few wcrc cxtensivcly studicd in patients. of the homologous scries of al i-
phatic mercaptans, rve uti l ized propyl. butyl and amyl nrercaptans. T'hese
otlcred no advantag,e over ethyl rne rclptan. being less active but hardtv less
oflcnsive in odor.

t .  l L , .  1 5 7 .  (  y r t o g r a n r  o f  p a t i c n t  H . A . .  a f t c r  t r c a t n r c n t  u ' i t l r  e t h y ' l  n l c r c l p t u n .

Hex-yl rncrcaptan rvas l l te l irst of thc scries that had a ntorc bearablt-r
odor but i t  was dcl initcly less activc. Although objectivc changes in cancer
were observed rvith i ts use, thc tumors t j id not disapprear as thcy did in
sotne cascs treatcd tvith ethyl rnr 'rcaptan. and manv favclrable responses
w'crc only tentpr)rtrv.

Of the highcr ntercaptuns, dodecyl and hcxadccyl were nrost extensivel l
studied. Whilc thcir odor rvas far lcss objccti txable, thcy produced lcss
favorable rcsults than the lowcr homologues lv{uch larger doses wcre re-
quired to inl lucncc pain. and cvcn tht:n th{r slTects wcre rcduced and tcm-
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porary. The str iking results obtained with ethyl mercaptan could not be
duplicated with any of the higher homologues. For this reason, we re-
luctantJy abandoned the use of mercaptans.

SulluriTed Oil

During the years that fol lowed, we tr ied to achieve results similar to
those obtained with ethyl mercaptan by using other agents with bivalent
sulfur. The one most commonly used was thc so-called "sulfurized oi l"
containing fatty acid hydropersulf ides, whose pharmacological character-
ist ics have been discussed previously. Sulfurized oi l 's effects on pain and
systemic manifestations were less impressive than thosc of the mercaptans
but better than those of unsaturated fatty acids and their derivatives. In
several cases, tumor disappearance was actually observed. Generally the
cl inical results wcre neither as consistent nor as persistcnt as with the
mercaptans. with the use of this product alone, howcver. long-term fa-
vorable responses were the exception. For example:

Mr. I .  G.-White male, was operated on at Maimonides Hospital in
January 1950 at the age of -56. A pyloric mass was found and a subtotal
gastrectomy was performed. Diagnosis of adenocarcinoma of the stomach
was made. Microscopic examination showed a large area of replacement of
gastric mucosa by atypical glands, with a grcat mass of abnormal cel ls in-
vading the submucosa. These cells extended into the f irst part of the duo-
denum. There were post-operative complications with abscess formations
in the wound, which were incised and drained. with new complaints of
pain in the upper abdomen, and rapid loss of weight, the patient was ad-
mitted to Monticel lo Hospital in July 1950, and to Kings county Hospital
twelve days later. He was then transferred to a nursing home with a diag-
nosis of terminal cancer with recurrent tumor in the upper abdomen and
metastases to the chest. He remained at the nursing home for seven weeks.
In September, he came under our care.

At  th is  t ime,  he had lost  39 lbs. ,  and compla ined of  ext reme weakness,
pain in the lower chest and upper abdominal region, and cough with he-
moptoic sputum. The pain was only sl ightly rel ieved by narcotics and the
general condit ion of the patient was considered very poor. A large mass
was found occupying the entire upper abdomen; X-ray examination of the
chest showed masses in the right lung. No f luid was obtained from several
chest punctures.

Based on the urinary analyses, the patient was treated with a prepara-
t ion of hydro-persulf ide. The response was excellent. Not only was his pain
rapidly rel ieved but the mass in the abdomen progressively decreased in
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size. Evidence of lung involvement slowly disappeared in X-ray studies.
After November 1950, he continued the treatment at home for over 13
months after which he resumed his old job as a millinery cutter. He had
gained 55 lbs. since beginning treatment. For the past 7v5 years, he has
worked without interruption and there has been no clinica.l evidence of
malignancy. The extreme condition under which the patient came into our
care can explain the length of time needed for general recovery and his
inability, despite disappearance of the tumoral masses within a ferv months,
to resume his job for more than a year.

Thiosullates

we also utilized sodium thiosulfate in many patients where symptoms
such as pain, vert igo, i tching, etc,, could be related to a local acid pattern.
In these specific cases, the results were generally satisfactory. Sodium
thiosulfate was administered either orally in drops of a 10% solution in
water, or parenterally in a 4o/o solution in water. Intramuscular and sub-
cutaneous injections were well tolerated even when doses were as high as
10 cc. Doses as small as lOmgs, were observed to influence symptoms in
certain patients. However, in some cases it was necessary to give as much
as 5 gr. of the 5u!5tnnsg-125 cc. of the parenteral solution-n24 hours
to obtain any effect. In these cases there were no apparent side effects even
when this dosage was continued for many days. Effects upon tumors with
the use of thiosulfate alone were seen in several cases but the treatment did
not produce complete disappearance and results usually were only tempo-
rary.

The use of sulfurized oil in conjunction with sodium thiosulfate has
been tested in a suff icient number of cases (more than 75) to enable us to
recognize that the combination produces changes in pain and systemic
analysis, as well as reduction in the size of tumors, especially when given in
adequate amounts over a long enougb period of t ime. In several cases,
tumors disappeared for many years following this treatment. The following
are i l lustrative cases:

G. M.-In March 1944, this patient had an ulceration of the cervix.
Biopsy showed squamous cell  epithel ioma, Grade III .  A total hysterectomy
was performed. She was treated with 3,600 mg. hours of radium in and
around the ccrvix in Apri l  1944. Five months later, there was evidence of
local recurrence and the patient was given 1800 r. of deep X-ray therapy.
In July 1945, examination revealed no evidence of disease. On October 28,
1945, the patient was examined at the Scott and White cl inic in Temple,
Texas, and a diagnosis of extensive metastatic carcinoma of the para-
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metria was made and further deep X-ray therapy was advised. The patient
refused this.

She came under our care in November 1945. She was extremely weak
and showed evidence of considerable weight loss, weighing only 86 lbs.
Hematuria and dysuria were the principal complaints. Mult iple large tumor
masses were palpable in the pelvis and extended into the abdomen above
the umbilicus. The largest mass palpable, about the size of a big grape-
fruit,  was in the right lower quadrant. The tumor was found to have in-
vaded the bladder, too.

The treatment with which we started, t. i .d. intramuscular injections of
I cc. of placenta fatty acids, Ljvo in oi l ,  was changed after one week, in
view of the preterminal condit ion of the patient. A hydropersulf ide prepa-
ration containing I o/c sulfur, and sodium thiosulfate lOTo was administered
oral ly. we started with a dose of lq cc. three t imes daily of hydropersulf ide
and Yz cc. thiosulfate and increased it progressively, with amelioration of
the general condit ion and disappearance of the hcmaturia. After a month,
the dosage reached 3 cc. of the f irst and 9 cc. of the latter preparation daily.
Under this treatment, the patient continuously gained strenglh and weight.
The hematuria did not reappear.

In May 1946, she was admitted to the University of Chicago cl inic. A
large fixed, firm, irregular tumor mass was still present in the lower abdo-
men rising from the pelvis to the umbil icus. Although her general condit ion
had improved, the patient again had urinary frequency and urgency, and
cystoscopy revealed a severe cystitis and several small stones in the bladder.
An intravenous pyelogram showed a r ight hydro-nephrosrs.

The treatment with hydropersulf ide and sodium thiosulfate was con-
t inued for 4 months in Chicago during which t ime the abdominal niass
became smaller, softer, less f ixed and was no longer tender. By August
1946, her weight was 136 lbs., a gain of 50 lbs. since start of treatment.
The treatment was continued during 1947, although abdominal examina-
t ion did not reveal any palpable masses. On rectal examination, however,
the pelvis appeared to be frozen but no definite mass was felt. Cystoscopy
showed severe cysti t is, bladder calcul i  and a distorted bladder. Although
she passed several stones and gravel, her urinary symptoms persisted.

In December 1948, an attempt was made in Texas to remove a bladder
calculus transuretheral ly after l i thotr i ty. The bladder was perforated during
this procedure and a recto-vasical fistula resulted. The patient's local physi-
cian in Texas believed that the patient was terminal, but we insisted upon
This was done, and the surgeon reported that there was no evidence of any
a colostomy to divert the fecal stream as an immediate first procedurc.
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pelvic clr abdominal nrasses. 
'fhe 

patient made a slow rccovery. According
to rcports to this date. l6 ycars aftcr start of treatntent, no recurrence has
been noted. Recently thc colostomy wits closed. the patient being in gtxxl
condit ion.

Mrs.  M.  L. - ln  November 1941,  at  thc age of  40.  the par ienr  had i r
lcft oophorectonty for a mult i- loculated ovarian tumor with ascites and
peritoneal inrplants. Thc pathological finding was papillary cyst adenocar-
cinoma of the left ovary. Without any othcr treatnrent, she rentained free

Flc .  l .5 t t ,  Photon t ic rograph o f  l ; -n rph  node f ronr  ( 'ase  [ : .H .  showing metas ta t i c  adeno-
c a r c i n o m a  C r  l l t  ( 4 o O  r ) .

of symptoms unti l  thc beginning of 1945. whcn she started to complain of
abdclntinal discomfort in the lorver left quadranl. A tnass was found at
thc site of operation. Grorvth rvas noted in furthcr examinations. The pu-
t ient had no treatment unti l  Decenrber I945, when she came under our
care.  On examinat ion,  a  tumor of  l l , /6  cnt .  rv i th  l imi ted mobi l i ty  was
found. No abdominal l luid was prcsent at this t ime. She was started on
anrylmercaptan in doses increasing to 6 cc. daily of a !07o solution in oi l .
"rhe treatment was discontinued aftcr a week becausc of the odor. No
manifcst changes eould bc secn. A preparation of hydropersulf ide contain-
ing I { i  sulfur. in a dose of I  cc. threc t imes a duy oral ly. was used. The
nrass in thc left puramcter disappeared entirely in about 2 months. She
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continued with the $ame nledication for unother l4 nronths, There has been
no recurrence to datc.

Mrs. E. H.-In Apri l  1947. at thc age of 46, thi.s parient had a r ight
radical mastectomy. The pathological diagnosis was adenocarcinoma,
Grade III ,  rvith metastases to axi l lary lymph nodcs. (r ' ig. t58) A course of
post-operative irradiation was administered. lvlenscs had been internrpted
l{ years before by a total hysterectorny and bilatcral salpingo-oophorec-
[ ( ] n l v .

22/48

l ' t t ; .  l -59.  Anteroposler ior  v icw of  chest  in  ( ' i lse F. .H.  at  conclus ion of  lcs lostergne
l . nd  dcep  X - ray  t hc rap ! '  t o  \ p i nc .  show ing  dc r t ruc t i on  o f  n red ia l  ' . r  o f  l e f t  c l av i c l e
rnd  me ta r ta t i c  r i h  l e . ' i on r .

The patient was free of symptonls unti l  Julv 1948, when she began to
complain of back pain and dift iculty in walking. X-ray examinarion re-
vealed osteclyt ic metastatic lesions in the nredial third of the left clavicle,
pelvis, thoracic and lumbar vcrtebrac, rvith col lapxe of the ninth thoracic
and third iumbar vertebrae. She was hospital ized and dcep X-ray therapy
was applied to the thoracic and lunrbar vertcbral regions and the right hip,
l80O r. being deiivered to sx.h of thc thrcc helds. A total of 600 mgm, of
trrtosteronc propionats was also atJministe rerJ in four wceks (50 mgm. three

:$
r1ffi

i$
:*'s
TFs,x
"J
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t imes a week). Clinical ly. there rvas inrprovenent and the patient tvas able
to rvalk with thc aid of a back brace und canc upon discharge. X-ray exam-
ination on August 22. 1948. at the conclusion of this period of therapy.
revealed continued spread of osteolyt ic lcsions. involving the bodies of the
lower cervical, lorver thoracic and lunrbar vertcbrae lnd pelvis. Numerous
lesions were observed in the leit  r ibs and in thc upper thirds of both femurs.
Therc was fur thcr  dest ruct ion of  thc"  le f r  c luv ic lc .  (F ie.  l5g)

Ftc .  160 .  An te ropos tc r ro r  v i cu 'o f  chcs l  i n  C 'asc  L .H .  t * ' o  n ron ths  a f t c r  r t opp ing
testosterone tnd X-ra1 '  therapy.  showing fur ther  involvemcnt  of  media l  r . . r  o f  lc f t
c lav ic le.

Aftcr discharge, the patient did not receivc lny further X-ray therapy'
or testosterone. Thc cl inical improvenrent lasted for crnly a short t ime. the
back pain and diff iculty in walking rrcurring within a few weeks, Radio-
graphic e xarnination at the end of October revealed further increase ul
t he  p rev ious l y ,desc r ibcd  l cs ions .  r v i t h  nen 'a rcas  o f  i nvo l vemen t .  (F ig .  l 6 i l i

The patient received seve.ral injections of an unknown medication at
homc but her condit ion c()ntinucd to grow worsc. Pain was more severe.
and rcquired incrcasing irnlounts of narceit ics. The patient was confined to
bed and there was evidence of increasing nurve invr: lvement. culminating,

tQ/ 24/48
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by the cnd of Novembcr. in paralysis of both lower tinrbs with loss of
sensation below the levcl of the ninth thoracic vcrtebrae. There was no
bladder or recta.l dysfunction.

The patient came under our care in this condit ion on December 21.
1948. Pain was so sevcre that a body cast appcared indicatcd. but the or-
thopedic consultant considered the paticnt 's condit ion trxr far acJvanced to
warrant this. Thc urinary pH was alkal ine.

Ftu .  l 6 l .  La te r i r l  v i cw  o f  t ho rac i c  sp ine  i n  ( l asc  F - .H .  a t  t i r r r e  o f  : r dm iss ion .  show ing
er lensive metastat ic  involvemenl  of  vcr lebrae wi th col lanrc of  l i f th  and n inth ver te-
brae.

A hydropersul f idc prcparat ion u ' i th  0.5f i  su l fur  *as admin is tered in
doses ranging from several drops by rnouth to I cc. twicc a day intramuscu-
larly. Sodium thiosuifate in a 109'i  aqueous solution rvas given at thr same
timc by mouth. and aftcr a fcw weeks ' , t  4l/r solution administercd intra-
muscularly was substituted and was givcn in rncreasing doses up to as
much as l l  cc .  cvcry few hours.  For  a shor t  pcr iod.  co l lo ida l  su l fur  was
adminis tercd in  doses of  100 nrgnr .  ora l lv  cvcry thrce hours.

During thc f irst few i l 'eeks. rvith small oral dosr-:s of sulfur in oi l  and
sodium thiosulfatc. thcre was n() cvidencc <lf inrprroverncnt.2 cc, dclses of
sodium thiosulfate provided definitc pain rcl ief for u short t imc after each
injcction and the gradual increase of the individual dosc to I I cc, ovsr ii
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twelve week period gave complete pain relief. During this time, the pa-
tient's general condition improved rapidly, Motion and sensation returned
to the toes, feet and finally to the wholc leg. By April, the patient was able
to sit  clut of bed, By the end of May, shc was ambulatory without requir ing
a brace or cane. Hcr only complaint was a mild facial acne that developed
durins the course of treatment.

Ft t ; .  l6 l .  , , \n te  ropo ' te  t  io r  v i6 '11 ,  r t f  le  f t  sh t ru ldcr  reg ion  in  f  1se  F .H.  f .u r  n r 'n th r
a f tc r  s lopp in ! i  tes t ( )s te l (  nc  unc l  X- ra ; -  ther i rp l '  u t  l i r l c  o f  u r - l r r r i ss i r r r r ,  rhowing  in lo lvc .
n tcn t  t : f  en t i re  le f t  c l in ' i c lc  lnd  cont inucd rp lead in  l c f t  sc rcn th  and c . igh th  r ib r  po .
te r io r lv .

Radiographic exlntinations wcrc nradc at thc beginning of treatment
and each month thcreafter. At thc bcginning, four nronths after thc last
X-ray trcatment and doses of testosterone , osteolyt ic mctastases wcre clb-
scrved in al l  thc vertebrae of the ccrvical spine and the txrdies of the lorver
thoracic and lunrbar vertebrne, w'i th conrprcssir)n fr i ictures erf thc third.
f i f th  and n inth thorac ic  ver tebrac.  T 'he cnt r rc  pc l r is  r i ls  involvcd iF ig .  ̂ l6J t
and therc was dcstruction throughout the cntirc length of thc left clavicle.

in the lcft acromial process, botl hunieri and s*'cral ribs on the left side.

t f  ig .  162)  Vascular  mark ings were rnodcrate ly  incrcascd in  both lung f ie lds.
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Flc; .  I6J.  , r .n teroposter ior  l ' ic rv  of  petv is  ani l  uppcr
at  l rn tc  r i f  adnr isr ion.  .hor . l ing r r ' idesprc l rd ( ) \ tc( ) l t t ic

i  ,  o f  ho th  fc tnurs  in  ( 'ase  l . ' .H
p r()cc \\ .

F l o .  1 6 . { .  [ - t t e r a l  r i c u  o f  t h o r . c r c : p i n c  i n  ( ' . r r e  l '

t rea lment ,  she tw ing  cons ide la l r l c  bone 1c*a . . t r , r . t
l l .  f o u r  r r .  n . h r  a f t c r  h c g r n n i n g
i n  u l l  r e l t c h r ; r e .

t r f
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Comparison with previous films showed definite evidence of continued
spread of the metastltic process.

Films in February showed no changc, but in March, sl ight regressive
changcs werc cbserved. espc'cially in the left clavicle, left humerus and
pelvis. During this t inte the urine became acid and rcmained so alnrost
continuously. ln Apri l  regressivt- '  changes were observed in the ribs. pelvis,

F' tc .  16,5.  Anteroposlcr ior  v ier+ of  le  f  t  shoulde r  re g ion in  Clsc E. I l .  four  nr t i r r thr
af ter  beginning of  the rapy.  r l ro*  ing considcrahlc repai r  of  le f t  c lav icu lar  anr l  r rh
les ions.

fcnrurs and left shoulder girdle. Elscwhcrc nr,r further involvenrent \r 'as
notcd.

ln July 1949. regrc.ssive changes were found to be continuing in al l  thc
invo l ved  bones .  (F - i ss .  164 ,  165 ,  l 66 t

At this t imc. al l  mcdication rvas discontinued and the patient returnerj
home. [n August. the patient again complained of pain in the back. r ighr
thigh and left shoulder, and had increasing troublc walking because of
di{liculty in moving the right leg. The urinary pH again was alkaline. So-
dium thiosulfate and sulfur in oi l  again were administered with rcl ief of
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pain and considsrable improvcment in the abil i ty
l&ter the patient had a stroke from which shc died

T O  C A N C [ , R 4 9 1

to
in

walk, A few months
a few days.

Frc .  166 .  An tc r t t po r l e r i o r  t ' i * r ' o f  pc l v i s  and  uppe r  1 r  o f  ho th  f en ru rs  i n  ( ' asc  F - .1 { .
four  nronths af tcr  heginning of  t reatnrent .  shr twrng c()n\ i ( ler ' rh lc  hone repai r .

Hvdrcrnaphtlralenc Persulfides

Thc exceptionallv good results obtaincd with ntercaptans in trcating canccr
in humans could only part ial ly be rcproduced by thc different agents with
bivalent sulfur in the polar group we tested. In addir ion ro the hydroper-
sulf ides of the falty acids, we tr icd to prepare and study other groups of
persulf idus. Thc great abil i ty of the products of hydrogcnization of
naphthalene. such as tctrahydronaphthalcnc ( tetral in ) and dccahydro-
naphthalene (decalin) to f ix oxygen as peroxides, led us to try to f ix sulfur
as pcrsulf ides on their mr:leculcs. Thesc substances wcre trcated with sulfur
in  condi t ions s imi lar  to  thosc which lcd to  f ixat ion of  su l fur  to  fa t ty  ac ids.
The agents obtained through this f ixation on tetral in wcre part icularly
studied.

We have mentioned the pharmacological study of these products. Basr- 'd
on their biological action. they appeared to bc intcrnrediary bctween mer-
captans and fatty acids pcrsulf ides, with the big aclvantage of having a
bearable odor. In humans. we uti l ized this produce in cases of rvhich. most
are st i l l  under obscrvation. In gencral, the rcsults obtained were good.
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Subjective changes and objective ones upon the tumors were obtained. We
found that only minimal doses are to be used, corresponding to micrograms
of sulfur and milligrams of tetralin. With these doses, no side effects were
observed. When given sl ightly higher doses, some patients felt a sensation
of weakness and also, in a few cases, of dizziness.

This agent has shown a marked influence upon the existing patterns with
a special facility to induce, in most cases, an offbalance of type D at the
cellular level. with higher doses, the systemic offbalance which is also in-
fluenced, can be changed back to offbalance rype A only with difficulty. This
fact indicates the need for reduced doses, acting almost exclusively at the
cellular level. The dosage must be guided by a continuous control of the
analyses, and especial ly by those of serum potassium for the cellular level
and of urinary surface tcnsion for the systemic. with values above 5 mEq
potass ium in  serum (and low in  b lood red ce l ls)  and ur inary sur face tens ion
of less than 68 dynes/cm., corresponding to a systemic offbalance of thc
type D,  the decrease or  even suppress ion of  the mcdicat ion is  ind icated.

we uti l ized the agent in canccr cases where the rapid disappearance of
the tumor appeareJ as the capi ta l  a im.  More t inre is  needed to judge the
value of  those resul ts  a l ready obta ined.  Among the cascs t reated,  the fo l -
lowing observat ion represents an in terest ing example.

B. P., 32 year old male, was operated for a wart at the r ight ear Zth
years before coming undcr our care. Pathological examination had revealed
malignant melanoma. A month later, a dissection of cervical glands was
made. The analyses of the obtained glands showed no cancerous cells. Two
months before coming under our care, a checkup reveated a new tumor in
the right side of the larynx. with thc growth of thc tumor, edema of the
right face was also increasing. Examination showed a tumor 4 cm, in di-
ameter on the right side of the larynx. The tumor was adherent to the skin.
Laryngological examination showed the tumor protruding in the pyriform
sinus. Because extensive surgery would have been necessary for the tumor
removal, the patient refused such surgery, He was admitted and f irst treated
wi th only  l imi ted change in  the tumor.  Treatment  was changed to te t ra l in
persulf ides in a dose of l0 drops of a l0olo solution in oi l ,  administered 3
times a day. Under this treatment, the tumor involuted very rapidly. and
practical ly disappeared in 3 weeks. Subjective feeling, such as dizziness,
made us discontinue the administration of the preparation. The treatment
was changed to epichlorohydrin and sulfur in the form of fatty acid
hydropersulf ides, administered in small doses. The patient has continued
this treatment at home for the past 2t/z years with no apparent recurrences.
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Butanol, Glycerri

During the periotj when mercaptans and other sulfur-containing agents
were being studied. attention also was ccntcred on butanol in the group of
anti-fatty acid agcnts. while butanol's effecr upon pain and other subjec-
tive manifest:rtions appeared evident from thc beginning of its use, the
inffucnce uFJn tumors seemed .snrall. 'fogelher 

with glycerol, however, it
produced sevcral long-lasting objectivc changes. Characterist ical ly, in nost
of these cases recurrenccs apgrared only after ntany years of normal activc
l i fe during which therc was no cl inical ntanifestation of cancer. In some
cases, howevcr. therc werc no recurrcnccs.

l - la .  167.  fv lye logram of  pat icnt  \1 .H.  rhowing the l low of  l ipo idol  arresred at  the
ievel of {-T.

Mrs. M. H.-This 45-ycar-old patient cxperienced, in June 1,943,
scnsory and motor disturbancrs u'hich progrcsscd so rapidly that in Sep-
tember 1943 she presentcd a conrplcte paraplcgia below 4-t. she came
undcr our care in February l9rl4. a paraplcgic lor 5r,, i  nronths. The myelo-
grarn taken at that time showed ceimpletc obstruction. with the flow of
l ipo ido l  ar rcsted wi th in  thc sp inal  canal  a t  the lcve l  o f  thc 4-T.  ( t ' ig .  lb71
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' l 'he 
urinc analyses showed an o{Ibalance of the type A, and she was

trcated with the acid l ipid fraction of hunran placcnta, and with hydro-
persulfidcs. "fhe symptoms continued to progress and the pain was more
scvere. Following a clrange in the urine analyses toward the offbalansc D,
the treatment was changed to butanol and glycerol. The pain was control led
in a ferv days. and a slow regression of the paraplcgia occurred. After four
months of this treatnlcnt, thcrc was complete remission and the patient
was again anibulatory. Thc ntyelogranr rcpeatcd at thc cnd of Novembcr
t944.  shorved complcte d isappearance of  thc obst ruct ion.  i f  ig .  /6d)  l -hr

I - ' r t ; .  l6 t { .  lU lc l r tgrarn of  thc p l t icnt  t r | .H. ,  rhoi r  ing the conrplc lc  d isappcarancc t r {
thr  obstruct ion.

pilt ient renrairtcd entircly well ,  without trcatnrent and frce clf symptoms for
clcvcn years. Wc rverc infornied that, subsequently. a recurrence appearcd.
fol lorvcd lgl in by parlplcgia and nrult iplc lunq ntcttstases, 

' fhe 
patient

cl icd aftcr f t lur rtronths of paraplt:gia.

lv l r  L  H.- ln  1938,  r i t  the agc of  30,  the pat ient  undenvent  surger) '
for a tuntor of t l tc r ight parttt id diagnosed irs chontlronrvxosarcont. i ;  in
I9"lt),  a recurre nt tunror was rcmoved anil  ivas fol lowed this t inrE bv facisl
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par&lysis. In 1943. another recurrcnce w&s trcated surgical ly. ln Junc 1945,
the same procedure was repcated. Immediately after thc last operation,
there was still another recurrence and the tumor this time started to grow
rapidly. Severe pain was only stighrly relieved by narcotics. Radiothcrapy
was refused, in spite of the massive tumor and pain.

Thc patient canrc under our care in Decernber 1945. u,i th scveral tu-
mors occupying the right parotid region and cxtcnding bckrw thc nrirn-
dibula. He was using various narcotics r.r,rth l ir t lc cl lccr. Wirh the urinary
chloride retcntion indcx, pH and specif ic gravity ls cri tcria. trcatnlent with

l - t t ; .  169 .  P l t t i cn t  l . l l .  w i t h  a  r ccu r r cn t  chonu ron tv r r l s i i r r ( ) t r l l  o f  t hc  r i gh t  p i r r t l t i r , l
g l and  be fo rc ; t nd  a f t c r  t r ca in t cn l . - l ' he  sca r  i r  f r on r  r cpca tcd  p rev io r r s  su rg i c i r l  i n t c r ,
vcnt  ions.

sodium th iosul fa tc  and hydropcrsul f ides was star tcd.  t .ndcr  th is  t rcatnrcnt ,
which lasted a rveck, the lesion appcared to be unfavorablv inf luenccd and
pain increascd. With the urine chloride index used as u cri tcrion. the treat-
nrent was changed. I cc. of butanol 6.,5r; l  was administercd ural ly threc
times a day along with 0.3 cc. of glyccrol. Afte r 4 da;-s, the dosc of butanol
was incrcased to 2 cc. three t imcs a day. Pain was rcl isved in a fcrv days.
Rapid disappearancc of the tunror masscs fol iowed. The same trcatnrcnt
rvas continued for one year. Since then. the paticnt has been u,cl l  and is
cnjoying good health without any rccurrcncc as of this date . {F' ig. l69 )

E.  M.- ln  193.5,  a t  the lge of  42,  th is  par ienr  had a r ighr  rad ica l  nrus-
tectomy for adenocarcinorna of the brcast. ln I 940. recurrent noduies ap-
peared in the l inc of thc scar. One of these was bit-rpsied and showed a
recurrent adenercarcinoma. Cradc II l .  The pirt icnt wAS then treated
with deep X-ray therapy, 3800 r, being delivered through f ive { ields to the
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right chest and axillary regions. A daily dose of 200 r. was given for ninc-
teen days between Decenrber 1940 and January 19.11, using tbe following
fac to rs :  200  kv , .25  ma . ,50  cm. ,  l , i  mm.  Cu  lnd  I  mm.  A l  f i l t e r .  I n
May 1941, the wound arca and recurrent nodules (/. ' is,.  170) were excised
and a skin graft was used to repair the defect.

In July 1943, skeletal metastases. predominantly osteolytic in nature,
were reported in the fourth, fifth and twelfth thoracic vertabrae and first,
second, fourth and fifth lumbar vertebrae, the first sacral segment and the
l c f t  ; r l l r  o f  t he  \ i r c run t .  l l t e r c  r r l s  r t l . r '  i n ro l l c rncn l  t r f  1 [g  ou te r  po r t i t t n  < , f
thc l t f t  i i i t i t t t  r r r l r - i  t l te  i r rner  Pt r r t ion t , i  thc r ight  i l iunr  ne l r  the sacro i i iac

io in t .  
' l  

hc l ; r t run l  rccc i rer l  r r  :uconcl  uoursc t r l  dcep \ , ra l  thcrapy over  thc
\p i t ) c  i t nd  I ) ( ) s t c r i ( ) r  I ) c l r  r r .  t i r r '  l c t ; r l  d , r " c  hc inu  l go ( )  r .  * i t h  t he  samc  fac -
I t r r : .  I jo l lc r r i r r t  thrs .  h t ' r '  r ] r t 'nr t ' r  c , ; l r rcr i .  

- l  
hc | ;1 in  in  hcr  huck.  which had

c t tn l i nc t ' l  l t f t  l ' , r  l r c t i .  x l r r  co t t r r t l cn r l ' r l l  r r : l i r - ' r e t l  l i n r . l  r l r c  becan l c  an rbu l i l t e r r t ' .

I l r  J l r t t r t ; r r r  l ( l ' 1  I  l t o l t r .  r . l .  p r i r r r  l r r r , . 1  r r ' r u l  r c r l  . t t l r i  t h c  p a t i e n t  r v a s

; t g l t i t l  e , r l t i t n r ' r " l  k \  h r ' LJ  l t l ( ) s l  r r l  t h r  t t n t c  \  n r r ' \ l L td iL ' \  sh r l 1 | ' ed  n fC t i t s {u t i c

t n v o l t ' c t t t e t l t  l t t  l r r i r c l t c . r l l r ,  c r r ' r . \ ' l h ( ) r i r a t !  \ e l l ( ' l ) l ' ; t c .  c \ n c c i x l l v  m a r k e t l  i n
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especially the frrst, fourth and lifth bodics and transverse processes. De-

;xlsits were present throughout the sacrum, in txlth iliac, the right ischiurn,
left acetabulum and upper fcmurs. Another series of deep x-ray treat-
ments rvas uscd on the same areas of thc spinc and pxrsterior pelvis as
before, the total dose this time being 2000 r., using thc same factclrs. There

Frc.  l7 l .  Anteroposlerror  v iews
of thoracic spine in Case E.M.
al  t imc r . r f  admiss ion,  shorv ing
motastat ic  involvenrent  of  ver tc-
brae.

F t r ; .  I 12 .  1 . . ; r t e  ru l  v i cw  6 f  t he
tho rac i c  sp ine  i n  (a re  E . l v { .  a t
t i rnc of  i r t lnr isr ion.  showing
nrctast i - t t ic  inr ,o lvcnrent  of  vcr-
tcbrac.

was again rel ief of pain. although the paticnt u'as kcpt in bed and a body
bracc was applied to rccluce pain associated *' i th ntotion and to avoid
fracture.

We l irst saw thc patient on March 9, 1944. She had nrodcrately scvere
back pain, was confined to bed with a back brace. and contplained of
weakness. Blood pressurc was 90 systolic, 6tl diastolic. Operative scars of
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the riglrt chcst region were well healed and therc was no evidence of local

recurrencc of the tumor. I'here was no superficial lymphadenopa$y. The
liver area was tender to pressure on dcep inspiration but the liver was not
palpable. There was tcnderncss over most of the vertebrae with pressure.
Patel lar rel lcxes were hyperactive bi latcrl l ly. X-rays showed widespnead
skeletal mctastases involving the dorsal and lumbar vertcbrae, the sacrum
and thc pelv is .  Thc lcs ions wcre prcdominant ly  ostcoplast ic .  (F igs.  l7 l ,
172.  I7- t  )

Frc; .  17"1,  . ' \n lcropor tcr t t l r  r  ic*  r r f  pc l r ' is  in  ( . ' i rsc I r . f r l  .  shr"r , ' r  ing g ' idespread nte las la l i r
involvcnrenl  in  l i f th  lunrhar  vcr tehr lc ,  \ i l ! tunr .  hoth i l rac unrJ fenrurs.  lno monthr
i r f ler  onsct  of  t rcatntct t [ .

" l  he paticnt u'as hospital ized and trcatct l  expcrirncntal ly fron N,larch ! i
to Deccmber 5. 194.1, a total of ninc months. The substances employed
were n-butyl alcohol. cholesterol and glycerin, administered singly and con-
currcnt ly  l t  d i t lercnt  pcr i r lds.  n- l lu ty l  a lco l to l  was adnr in is tcred as s l tu-
r i l ted witte r or sal inc solution {" l .9ct ) in doses of from 3 drops every two
hours to J0 cc. three t inres a day by mouth. or from I to 5 cc, three t ines
a day.  ? ,5c i  cholcstero l  in  ncutra l  o i l  so lut i t ln  was admin is teret l  in t ra-
muscularly in doses of I  to i l  cc. thrcc t inrcs a day. ( i lycerin was cnrplo.v-eti
or:r l ly in 0^5 to I cc. drtscs thrce t intes a day. l)osagcs r-rf al l  nredication
wcre incrcascd progressivcly, t irc airn being to bring about rnd naint:r in
aikal izatron of the unnc.

At the t irrre of adnrission. thc daily urinc pH *'as almost constantly
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acid. After five months of treatment, the urine became alkaline and re-
mained so unti l  the patient was discharged from the hospital. (FiS. 174)

Clinically, pain was completely relieved after about one month. The
patient's appetite improved and she began to gain weight and to feel
stronger. After five months, she was mobilized with a brace and showed
good progress in the ability to walk.

No changes were observed in monthly X-ray studies during the first
four months of treatment. In the X-rays taken in July, the f i f th month, at
the time of urinary pH change, a few lesions began to show areas of de-
creased density. These changes progressed fairly rapidly thereafter.
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Ftc .  174 .  pH  o f  da i l y  morn ing  u r i ne  spec imens  i n  Case  E .M.  de te rm ined  co lo r i -
metr ica l ly ,  showing changes f rom acid to a lka l ine 5 months af ter  the beginning of  the
treatment.

Following her discharge from the hospital, the patient continued to
take 0.25 cc. of glycerol three t imes a day for another six months. All
medication was discontinued after that and the patient has received no
further treatment since. She returned to her old clerical position and after
several years, when the X-ray changes appeared to warrant it, the brace
was removed.

X-ray pictures taken fifty-seven months after beginning of the experi-
mental treatment, (Figs. 175, 176, 177) no longer showed osseous pathology
and indicated virtually complete restitution of normal appearing bone. The
cl in ica l  condi t ion was excel lent  and remained so in  1956,  when we saw her .
we were indirectly informed that later, in Texas, she suffered a right pleural
effusion and died shortly thereafter.

M. H.-In February 1948, at the age of 18 months, this patient was
admitted to the Good Samaritan Hospital in Dayton, Ohio, because of
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abdominal pain. An cxplclratory operation rt- 'vealcd nn obstruction caused
by a tumor of the bowel that had spread to the lymph nodes throughout the
abdomen. A by-passing operation wils performed to rclieve the obstruction,
A picce of the mass and some of thc involved lymph nodes were removed.
The pathological diagnosis wa.s fibro-sarcoma.

Frc.  l7-5.  Anteroposter ior  v iews
o f  t ho rac rc  sp ine  i n  Case  E .N l  .
l i f t l ' -sc lcn nronths i r f lcr  onset  of
thcrapl ' ,  showing a lmclst  com-
plctc  re r t i tu t ion of  normal  hone
5t  ruct  u rc .

Fr i ; .  176.  I -atera l  v iew of  tho-
rac ic  spine in  ( -ase E.M.,  f i f i1 ' -
\cvcn r t ronlhs l f tcr  onsct  of
therapl .  shou' ing a lmosl  c t tnr .
p le le res l i t r r t ion of  normal  bone
\ l  rUCtU rC.

On lvtarch 3, l94l l ,  the patient can)e under our care. At that t ime, al-
nlost a nonth aftcr surgical intervcntion, a nrass the size clf a tangerine was
found in the right side of the abdomen. Based upon her analyses, the pa-
tient was trcated with ',a cc, glyccrol and 2 cc. of butanol solution thre.e
times a day. Shc continued the samc trcatmcnt without interruption for
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two years, gained weig$t and grew, and no recurrences were noted. lt is
now | 2 years since this little girl started treatment. She is well, attending
school, and carrying on all the usual activities of a child of her age.

Parallcl ing these cl inical investigations, a study was made of the el imi-
nation of surface-active substances. ' fhis 

led to lhe use of surface tension
as a criterion for the rccognit ion of ol lbal lnce pattcrns. A series of clser
rvas treatcd according to this cri terion. With thc progrsss of rcsearch, nc\e,
agents also were utilized.

Fto. 177. Antcroposterior view of pelvis in case E.M. fifty-scven months after on-
rel  of  t reatment,  showing almost complete rest i tut ion of bone structr l re.

C'otrjugatetl F' uttt',4 cids

ln 1947 , rve started therapcutic tr ials of conjugatcd fatry acids, l i rst
using eleostearic acid, the conjugatcd tr ienc obtained from tung oi l ,  ad-
ministered orally or parr'nterally. 

'fhc 
elTccts upon pain, systemic changes

and part icularly tumor evolution, were not up to cxpectation although sub-
jectivc changes wcre immediately morc nranifest than for unconjugatcd fattv
acids. [n a short t imc, howevcr. i t  was found neccssary to continuously
increase the dosage in order to niaintain the effects. ' I 'he 

intcrvention of a
defense mechanism against these prcparations oftcn rvas evident. Canccr
patients who had responcled to administration o[ ulcostearic acid with
relicf of pain and even with an arrest of tuntor grou,th rvcre founcl to
require incrcasing amounts of this substance. Aftcr a rvhilc. they no longcr



501 R t i S l : A R ( ' l {  l N  P l { Y S l ( ) P A l  l t O l . o ( i }

responded. Even very large anrounts of this conjugatcd fatty acid, wcll

tolerated in these cases, no longer had an eflect upon the tumor and its
manifestations. This fading eflect limited the clinical usefulness of eler-r-
stearic acid. In this rcspcct. i t  appcared to resemble many other constitu-
ents or even heterogeneous agents which have therapeutic effccts that fade
rapidly.

We have noted previously that intcrvention of thc adrenals is dirccted
especial ly against the conjugatcd tr icncs. substanccs rclated to traumatic
noxious inlluences. Thcrcfore. rvc tried to utilizc either conjugated memtrcrs.
some wi th  a h ighcr  nunrber  of  doublc  bonds.  in  t l rc  i r ly rg th ' '1  the t rn t l ]
would not bc able to cl l icicntlv f ight their intervr.rui.n \\ 'e uhtrrrnctl  rr ' 'n-
jugated fa t ty  ac ids wi th  four  doublc  bonds by t r , , , t i r r1 t  r r r \ lurcs t . i l ' l r tn '
ac ids  r i ch  i n  a rach i c lon i c  l c i d .  such  l s  su ln ron  t , , l  l i i r ' r r  l r ; r c t r l n ; r t i nq  t i r e
m ix tu rcs  th rough  thc i r  so lub i l i t y  i n  so l vcn ts .  cs1 , r . , , , ' , r  ; r cL l ( )nc .  ; r t  i ou
temperaturcs. We also obtaincd the samc type ol ( '( ]nrJ)()rrnel r. l i rrct lr ' frcrrr
par inarum laur inunt  nuccs as par inar ic  ac id.  a  t r t r . re t r r r . i t rg" r tcd lc id .  L ' r " rn-
jugatcd pentaenic and hexacnic acids wcrc isolutcrl  lrorrr thc nri.rturc rrf
conjugatcd fatty acids obtained from salmon, si irr l i r ' ] .  lnri  r lrd l iver ci l : .
Whcn  thesc  p rcpa r : r t i ons  were  t r i cd  i n  pa t i en ts  n i r i r . , r ncc r .  no : rppa ren l
improvcment  ovcr  the resul ts  obta ined rv i th  nr i \ lu i ! .  r ' l  nr ln-cunjug; t tcr i
f ir t tv acid wls seL'n.

Having in  nr ind thc p lura l i ty  o f  levels  at  * , l r r l r  r l rcr  r tou l r . l  act .  unr i
cspecia l ly  considcr ing the in i lucnce cxer l t 'd  by i r r , " ' l l r i  le  hr ' l l rn thrcnc u1:r , ' 'n
carc inogcnic  act iv i ty .  mi . r turc 's  of  fa t ty  ac ids f rom., ' t l  i i rc r  o i l .  s ; r rc l ine t . r i i i
and f rom nct rmal  orqans and t issucs werc conjug,r t r ' ( l  . rnrJ  r r rcd.  Whi ie  thr"
ef fccts  on pain and svstenr ic  changcs wcrc n lorc  i r r t t : r re  . r l r r i  l r .ngcr  l ls t ing.
the c f fect .s  upon tuntors \ \cre not  s t r ik ing ly  d i l lc r r . 'n1 l r r  rnr  th t ise obt l incr l
wi th  thc non-ct ;n ju l l tcd isomers.  Of  approx i rn i r i .  t r  i  i1)  c ; rsr r  in  r ih ich
thesc conjugatcd fatty acid prcparations were used. .1.. ' .  'h,r*ci- l  suhjr.ct ir '*
changes.  In  259t ,  ob jcct ive changes occurred,  inc lLrJrn l  e  l rn ie ; r l  d isappel r -
ance of  mal ignant  tumors in  a fcw cascs.  Most  ( |1"  t l rc 'e  resul ts .  hnuer , r r .
were tempor l ry .  T 'he tunrors l l r ter  grcw again. ,n t i  r r r r  l r , r i lS{ l 'coukl  t r *
contr t l l led by admin is t rat ion of  these l ip ids.  In  sonr . ' . . . r \c \ .  thc good resul ts
pe rs is tcd and thc fo l lowing i l lust rates three of  thcsc cascs.

B. T.. 46 yelirs olcl,  hld a lcft nrastectonty in 19.18. ft :r an adenoc;ir-
c inoma.  1t , :  1 ' 'ears af tcr  the opcrat ion.  progrcss i l 'c l r ,  incrcas ing gcncra l izcd
pain appcarcd,  wi th  thc tcnera l  condi t ion going r lp id lv  dorvnhi l l .  Pain"
more than the general conditron, t ' rbl igcd hcr to hccome total ly bedridden.
Successive X-ray cxanr inr t ions showcd rapid ly  progrcss ing osteolv( ic

rr'q[ffi&-
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lesions. X-ray treatment for thrcc rcgions was startcd with the intention to
control the pain which was most severe in skull ,  r ibs. spine. pelvis and
femurs. Bccause of thc gencral condit ion, this was discontinued after a few
treatments. Whcn the paticnt came under our carcr she rvas entircly imnio-
bi l ized and in scvcrL. pain, X-rays revcalcd (1.i1.s. l7S, 179) nrult iplc osteo-
lyt ic metastases in skull ,  fcnrur. pclvic boncs, spinc. ln viciv of thc analysis

Frc.  178.  l -a tera l  v iew of  the skut l  o f  pat ient  ( t l . . f  ,  )  u t  the t inrc of  adnr iss ion,  rhow-
ing mul t ip le or teoly t ic  metast&$es.
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as a lypical A oflbalancc, trertmcnt with hydropersulf idc and conjugated
fat ty  ac ids was inst i tu tcd.

In her casc tve saw it pcculiar fornr of resp(lnsc encountered also in
scvcral othcr subjccls, und rvhich w'e considcrcd in gcncral as corrcsponding
to as r iuvorabrlc responsc. During thc trcatment, whilc pain in general was
relieved, one lesion was seen to become progressively more painful. lt re-
nrained .scvcrely painful for 2-3 davs aftcr which the pain disappeared. 

-I"he

samc change wils scen to occur successively in one lesion after another with
tlrc sanrc temporory increasc of pain until it becanrc very scvere. followecl
h i  r l i . l i l r l r e i rn lnce  t r l l c r  l - . 1  t l , r r '  \ L r t  on l t ' t l i i l  t i r c  p ru i r r  f . r i l  t o  r c tu rn  i n  t he
r ; t t l l l  l r : t i o t l .  l r t l l  t l \ l . l , r l l f  t h . :  I r - : r i i r 11  \ \ i l \  \ t ' e l t  l 6  i n r , t r lU l t  l t f tC r  sUC l t  a  Chang* "

\ \ ' j t l r  t l t i r  [ 1 1 1 r . 1  ' ) l  t t f . t t l l f t t l  i h e  p ; 1 1 i r ' 1 t  p l . r d c . t  \ f r \  r l r p i {  r e C O v e r y  a n d
' , \ , t \  ( r l i l  r r J  f r , ' . 1  i t l  l r ' ' .  l l l r l t  i \ \ ( \  n r r , r r l h ' .  I  l r t  r : r t l i r ' l . ' r g i u l r l  c l t i r t t g c $ .  i l l t h o u $ h
r i t t r l l l l l g  i r i l , i l ! \ \ t \ f  I ' r { r . 1 1 1 ' r r l  i l t r . i t r l t l l r t i r  l d . r , r n r ,  t r r t r k  n l ( } f C  t i n f t  t t l
l r t  . , r t l l l r l r ' i . i l  I  t : ,  l r  ]  ' l ] , " , \ r  i l i t '  l i l . r l i r r l  r r l  t l r c  I ' r r r 1 c  l p t t i S 1 A S C S  i n  p f O g -
t ( ' \ \ .  \ \  l r i i t '  I  i : :  .  I  \ { )  , 1 1 1 , . 1  i  S l  1 i t , '  r . J \ 1 l t \  r l l t , r '  , l l r 1 1 1 r : l  r  \ c l t f \ .  

- l ' l f C  
p a t i e n t

I- rc. 179. .,\ntcroposterior 
"'rewp a t i e n (  { 8 . 1 . )  r h o w i n g  m u l t i p l c

of  thc pelv is  and upper par l \
osteoly t ic  mct&strscs.

of  the fenrurs of  the
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resumed normal l i fe for 3 years after rvhich rccurrcnces appeared on skin.
lung and l iver. These respondcd less favorablv to thc same trcatment. The
patient left our care and died a ferv nonths latcr.

Mrs.  S.  T. ,47 years o ld.  camc under  our  carc in  a subcomatc lus s tatc ,
2t/z years after a lcft brcast nrastectomy for an adcnocarcinoma. For thrce
months before. the patient complaincd of general ized pains and especial ly
of severe headaches. and for a month had synrptoms of diabetes insipidus.

Frc.  l t t0 .  I -atcra l  v iew of  the skul l  o f  pat icnt  (8.T.)  af tcr  l l  rnonths of  l rcatrnenl .

Most  of  the les ions have d isappcared.
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An X-ray examination of thc skull ,  made prior to hcr admission {f ig. 1f i . ]}
showed cxtcnsive skull  metastases with an advanced deslruction of the
cl inoid bones.

Becausc of the diabctes insipidus, thc urinc analyscs could nol furnish
thc needed indication for thc trcatmcnt and wc recurrcd. therefore. to the
numbcr of blood lcucocytes and to the body tempcrature. as tests able ta

l : : t t ; .  l f {  I  .  , . \ r t tcropcrr le  r ior  v icrv of
nronlhr  of  t reulnrcnt .  rhei rv inq the

the pe l l i r  ant l  fenrr r rs  t r f  pal ient  { l l . - f .  )  t f ler  four
le l icrns decrc l r ing,
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indicate the e xist ing offbalance . With 14.500 lcucocytes and a c$nstant
temperature of above 98.6'F, wc considercd the oflbal i incc to bc of thc
type A and administered conjugated fatty acids obtained from cod l iver
oi l .  and sodium thiosulfate toccther with posterior pituitary hormone for
hcr diabctcs insipidus. Probably duc largcly also to hcr clectrolyt ic balancc
the patient regained consciousness und madc I rapid recovery. In less than

Frc ; .  l 8? . .An te ropos te r ro r  v i ew  o f  t he  pc l v i s  and  f cn ru rs  o f  p ; r t i cn t  { 8 . ' l ' . )  21 . . ea r r i
la te r .  showing m()st  of  the lc \ i ( )n:  d i r i rppe i r rc t l .

two wceks shc was out of bed and resumccl a nornral l i fe. She continusd
with the same treatmcnt on an ambulatory basis. An X-ray cxanination
four months later showed a manifest healing of thc pre vious lesions. ff  i .r t .
I  8 4 )

After anothcr four nreinths holcvcr. without ; lnv recurrcnce of her
malignancy the diabctes insipidus criuld not bc adcquutcl l '  conlrol lcd. Shc
refused hospi ta l izat ion and le i t  our  carc.  She d icc l  u  s i ror t  t inrc  la tcr  u ' i t l r
symptoms of clcctrolyt ic offbalancc.

Mr.  L .  N. ,  6 .1 years o ld,  had r  lung h is torv  of  vcs ica l  t roubles.  wi th
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biopsies shorving canccrous lcsions. In spitc of repeated fulgurations, tht:
vesical tunrors grew rapidly with constant hcnraturia and tenesmus. Threc
months before coming undcr our care, thc patient sufleretJ severe pains in
the left groin which X-ray examination showcd to be due to a bcnc
metastat ic  lcs ion.  F ig.  185 dcpic ts  rhc lcs ions upon admiss ion.  The anal -
yses showed an offbalancc typc A, and a rrcatnlcnt with conjugated fatry
;rcid obtained from cod l iver oi l  and sodiunr thiosulfate was insti tutcd. The
pain disappeared in a few days. as did the hcnraturia and dysuria. The pa-
t icnt continued to improve. An X-ray examination. four months after
t r c . t t l l l l n l  . ' l  t t r  r l ; t r t u t l .  s l t , r i i  c r l  t l r c  ; t i r pc l l r i t ncc  o l  ; r  c : r l l us  l t  t hc  p lacC  r . l f

l hc  b f  t nc  I l t d l l t s t i i s c \ .  ( l : t i :  16 , \  l  |  [ 1g  p l r l i cn t  c r rn l i nucd  t l r c  t r *a tmen t  f $ r  : r
l c q  t n o r c  r t t o t t l l . t :  t r f l e r  r i l l i e h  t n t ) { r  r r e  l o r i  l r ' . r e L  o l  } t i n t

I  /  |  t  t ' l ' t  t l t ' t l t ' r l t i l  . ' 1  g r ' t t l  r

I J u u . t L t r e  r r l  l l t t  ( ) l { l t n r \ n } ' \  r l ( ' l e r r r r . r r i r i n s t  t } r c  l " r t t r  : l c i d s  r v i t h  * h i c h  i t
c ( l l l t c \  t t t  cor l l . rc l  L rn t le t  I r { } r .n r ' r l  : rn t l  . r [ rnor r ] r l r l  u , rn r - l i t tons ,  n lo rg  hg ter t r .

, '$

t

#;:
'*,

Ftc,  183.  Latera l  v iew of  the
procetses.

skull of patient (S..I ' . ) shor.r ' ing multiple ostcoly'ric
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geneous agent$ were sought,. We first resorted to the alpha hydroxy fatty
acids. lsolaled members and mixtures of the acids. after being prepared
and tested for toxicity in animals, were used in patients. we have discussed
previously thc striking and specilic effect obtained upon l;-mphosarcoma in
cxH mice with alpha hydroxy capryl ic acid. Although ivc werc not ablc to
account for this effect. we did attempt to dctermine whether the acid would
have a similar favorable influence upon human lymphomas, especially

Frc.  184.  l -a tera l  v iew of  the skr i l l  o f  pat icnt

appeared.
{S.T.)  showing mosl  of  tbc ler ions d is-
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Horlgkins' diseasc. Scvcral patients with Hodgkins' disease were trcated by
oral administration of preparations of alpha hydroxy fatty acids from ca-
proic to stcaric acids, or with mixtures of them. Only in a few subjects
were very limitcd effects. such as a small decrcasc in thc lesions. obscrved.
changes were not considcred to excc'ed thosc known to occur spontane-
ously in such cascs. Thesc effects werc inferior to those obtained with thc

l  1 1 , .  I h i  ' \ t l i r ' t , , p \ ! e ' r ' r r 1 r t  \ r r ' r , .  , t l  r i r r t  i . t . l r i .  t r 1  ; r  I , ; ' l r c r i !  r r t i l t  t L n  , i r l g n r r c ; t f u i n n f t i l r  t ' l

the b ladder.  showing the destruct i r rn of  rhe lc f t  ischion hone.

fatty acid prcparations previousl)- testcd. ' l 'herc \rcrc no efTccts upon evo-
lu t ion of  o ther  lymphomas or  in  other  typcs of  c i rncer .  A lpha hydroxy
preparations produced l imitcd subjcctivc changcs in lcss than l0qi nf
cancer  pat icnts ,  and no marked object ive changcs at  a l l .

c)ther hctcrogeneous fatty acicl preparations wcrc obtained and" aftcr
study of their pharnracological activit ics. werc appiied in humans. Poly-
hydroxy frtty acids, pcroxides of fatty acids. and fatty acids in which
chlorinc was f ixed at thc double bonds. wcrc rcsted in only a l imited nunr-
ber of paticnts, but cnough cascs to show that effects werc no di lTerent
from thosc obtaint:d with conjugated farty acids, for instancc.
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Parallel to thcse eflorts to lind new agents for patients with the one
typc of offbalance, othcr agents for usc against the opposite type of ofT-
balance werc investigated.

Sterols and nonsaponif iable fractions were treatcd in various ways to
obtain heterogeneous substanccs not founel in l iving organisms, Wc used
heat at 300'C or ultraviolet l ighr, according ro thc prcrcedures employcd
by Roffcl. in ordcr to inducc changcs in sterols which would tcrnd. accord-

Flc .  186.  Anterop t l t te r i c l r  v iew o f  the  pe l r i s  o f  pa t ien t  o f  F ig .  l l l . \ .  d  rne in th r  lu te r .
showing the  hea l ing  o f  thc  les ion .

ing to him ( l9t i) to makc them carcinogenic. We considcred these heat or
ultraviolct trcated stcrols and nonsaponif iable fractions to rcprcsent ab,
normal l ipoids. " l 'hey rvcre administcrcd in oi ly solutions to animals and to
a few patients rvith advanccd malignancics. lnjected intr lnruscularly daily
for a few wceks, they induced no undcsirable rcsults. T'hcir ct lects upon pain
and systemic changes were not signilicantly different front those of corrc-
sponding untreated preparations. " l 'hc studics of othcr changes in canccr
patients treated with thcse prcparatir>ns do not al low i inl '  conclusions to
be drawn at this tirne.
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We prepared and studied various sulfurized fatty acids, of which the
conjugated were used on a broad scale in therapeutic tr ials. Clinical ly.
these sulfurized fatty acids produced marked results in several cases, but
did not constitute a significant advance over sulfurized oil in which sulfur
was bound to triglycerides rather than to free fatty acids.

In the search for more active thiolipoids, we prepared several products,
one of which, methylthioglycolate, was given a broad clinical trial. Although
it produced some interesting objective results, they were neither sufficiently
intense nor consistently reproducible nor persistent enough to make methyl-
thioglycolate a distinct advance over the other sulfur preparations used.
The compound also had the disadvantage of disagreeable odor although it
is not as obnoxious as the mercaptans. As a result, we abandoned the use
of this substance after a year of clinical experiments.

of l3l patients treated with methylthioglycolate, 39----or 30zo showed
subjective changes and l9----or l5vo, also showed objective posit ive changes.

Another synthetic thiolipoid, hexylthionic acid, was utilized in a few
clinical cases. Only a small number of patients showed objective clinical
results and these were neither consistent nor persistent enough to warrant
using this substance for further research. While the results obtained with
agents other than mercaptans having a thiol polar group were interesting,
these compounds had too little influence upon tumors, especially in cases
where the pattern indicated persistent predominance of sterols.

Selenium Preparutiors

we have previously noted the considerations which led us to study
lipoidic compounds containing bivalent selenium. The compound used in
cl inical research was hexyldiselenide, a l ipoid with an -Se-Se- as a polar
group. Oily solutions in various concentrations were given by subcuteneous
or intramuscular injection. Doses as low as 4 micrograms or as high as
400 milligrams were employed several times a day. For oral administration,
capsules containing the product in solution in hydrogenated oil in amounts
from 4 micrograms to 100 milligrams were employed. A short time before
the experimental therapeutic use of selenium compounds, the means of
recognizing the existhg oftbalance were implemented with the sulfhydryl
index, a measure of urinary elimination of the sulfhydryl group.

Despite negative results in animal tumors, hexyldiserenide was used
clinically in the hope that, with treatment guided by the data furnished by
urinalyses, satisfactory results could be obtained. The sulfhydryl index
served, at the beginning of this study as the principal indication for the
administration of the selenium compound. Later we used urinary surface
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tension as the criterion, and lately we have used the changes in serum and
total blood pntassium. In general, we administered the medication only if
the sulfhydryl index was below 1.5, the surface tension above 68. A
marked influence upon the tumor itself was seen in a relatively high pro-
portion of cases. The results also are of theoretical interest since the com-
pound had less inf luence upon symptoms at the t issue level, such as pain,
or at the systemic level, and more on those at the cellular level. The effect
on pain was slow to appear, often requir ing days. But once rel icf of pain
was achieved, i t  persisted for a long t ime, in contrast to the brief effect
produced by other  agents such as th iosul fa te or  hydropersul f idcs act ing
di rect ly  a t  the t issue level .  Pr imar i ly  because hexy ld ise lenidc a l ters  the
pattern present at the cellular level, i t  must bc emphasized that determining
proper dosage at least in the beginning, appeared morc diff icult than for
any other substance with which we have had experience.

At  the beginning,  we used doses in  thc range of  l0- t t0  mg.  but  in  a
number of cases a pcrsistent change to the oppositc pattern occurred after
one or  two doses.  This  led to  the ut i l izat ion of  smal ler  and smal ler  doses
in order to avoid too rapid changc to the opposite pattern. Also with small
doses,  we hoped to l imi t  the thcrapeut ic  rcsponse to the ce l lu lar  level  on ly .
we decreascd the dai ly  dosc to  5 mg. ,  then to  I  mg.and eventual ly  even
to micrograms.  Wi th these smal l  amounts.  the immediate c l in ica l  e f lects
seemed to be a lmost  ent i re ly  l imi ted to  the cc l lu lar  levc l .  The changes in
pain and the systenric pattern were minimal. The choicc of dose to be given
was determincd in  the second par t  o f  th is  research pr imar i ly  by ur inary sur-
face tcnsion. It  was observed that microgram doses may inf luence lesions
without changing the values of the other analyses corresponding to the
systemic level.

The cl inical results obtained with the use of hexyldiselenide in humans
warrants detai led consideration. Cood results were obtained with greater
consistency after the problem of dosage was resolved and the relationship
to urinary analyses was established. Important objective changes could be
achieved by using urinary analyses as a guide for dosage. as i l lustrated by
the fol lowing cases.

A.8. ,68 years o ld,  male.  In  October  1949.  the pat ient  had an ampu-
tation of the left leg at the hip-joint performed at the Memorial Hospital
because of a tumor of the femur. The pathological diagnosis was sarcoma.
He was wel l  unt i l  Ju ly  1955 when he began to cough and have recurrent
episodes of  hemoptys is .  X-ray exant inat ion revealed r ight  p lcura l  e f fus ion
and in f i l t ra t ion of  the r ight  lowcr  lobe.  He was reudnr i t ted to  Memor ia l
Hospital in october 1955 and thoracentesis revealed bloody f luid. Bron-
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chr:scopy showcd partial narrowing of the right lower lobe bronchus. Ex-
aminatiein of pleural f luid and bronchial washing by the Papanicolau
method showed celts that wcre suspicious for mirlignant disease. but not
canclusivc. It could nert be dctermincd rvhether a primary lung cancer or
metastatic silrconta was prescnt. An exploratory thoracotonly was adviscd
but refuscd by the patient. who signcd himsclf out.

2 - 5 - s 5

f r t t ; .  l l { 7 .  r \ n l e r o p o s t c r i r t r  r ' r c u  r r f  c h c r t  r n  ( ' ; r s c  { . 4 . 8 . )  a t  t i n r c  o f  a t l n r i r s i o n  s h o * . i n s
lhc  p rercnu:c  o f  l r  masr  in  the  k rwer  par t  o f  the  r igh t  hcnr i rhorux .

Two g'eeks latcr. hc canrc undcr our care and has been an anrbulatory
paticnt sincc thcn" His chest pain had bcen considcrably rel icved rr ' i th the
thorlccntcsis and thcrc wits no blccding. He conrplaincd of distress :rncl
t ightness in  the chcst  i ls  rve l l  as pcrsp i rat ion at  n ight .  A phys ica l  examina-
tton rcvclr led dullncss in thc' lorvcr r irht hcnrithorirx beh-rw thc scvcnth r ib.
[Jloocl ple\surc * ' ls 2(]f i  165. X-rly cxarnination rr-ve aled a large round
mass occupying thc r iqht lorver lobc. 1/j iq. 187/

Lrinalyses showed u low surfuce tcnsion, low specif ic gravity, high pH
and lorv  su l fhydrv l  cxcrct ion.  Hcxy ld ise lenide ' ,vns choscn as the onl !
chcnrothcrapeutic agcnt. " l-rc: l tment was started with a tenth of a rni l l igranr
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twice a day. and was increascd grlduir l ly to half a mil l igram twicc a duy.
Chest  pa in and hemoptvs is  decrr ; rscd in  thc fo l lorv in{  uccks. ' l 'he genera l
condit ion improved. Hc fclt  bcttcr and had no cough. X-rays i l  month and
a half later showcd that the r ight lowcr lobc mass rvas sl ightly snral ler in
size.

In  January 1956,  a s t r ik ing reduct ion in  s izc anc l  dcnsi ty  of  the lower
right lobc mass was seen. l t  wAS now abr. lut 60{, i  as big as a month beforc.

,.*.." *Wrt .,,.rsqffiF*

".*n

,r' iYR*.

a  -26  -56

Ftc .  188 .  An te ropo \ te r i o r  v i ew  o f  t hc  chu r t  o f  t he  pa t i en t  . { . 8 .  a f t e r  t r . n  mon ths
of  t reatment  wi th hcxvhl isc lenidc.

At the beginning of Februarv. thc nrass in the right lr ls 'cr lobe was alnrost
entirely gonc. The intcrlobular thickcning of thc left ktucr lung sti l l  per-
s is ted.  ln  Apr i l .  fur ther  c lear ing o l  thc r ight  lc lwcr  lobc was sscn.  l f  iS.  188/
The patient receivcd treatnlcnt with hcxyldisclenidc for a fel morc nronths.
He cont inued in  excel lent  condi t ion * i thout  fur thcr  t reatmcnt  for  the nc" t
three years. At thc cnd of that t inrc. thcrc tus i l  recurrcnce of pain and
thc mass in thc r ight lowcr lobe rcappearcd lnd grcw rlpidly. Trsatment
with hcxyldiselenide was rcsumcd. Thc pain disuppearcd again within a
short t ime. and thc tumor again regrcsscd.

,$rs:
';*
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I. A.-This 58-year-old patient had diabetes beginning at the age of
30. tt  was control led by insulin. At 35, he had rheumatic fever and re-
mained in bed for 6 months. Angina developed at 53. ln January 1956, he
was awakened by a pain in the right side of the abdomen, The pain con-
tinued to be severe for months and the patient lost weight. Barium enema
revealed nothing. He entered Jewish Hospital in Brooklyn with jaundice
in April 1956. Upon operation, the gall bladder was found enlarged to
twice its normal size and the common duct was dilated. With a finger in-
serted through the foramen of Winslow, a hard, stony mass involving the
head, body and most of the tail of the pancreas, was felt. The tumor in-
volved almost the entire pancreas. The lymph node of the common duct
was enlarged. The liver showed no evidence of metastases. The general con-
dit ion of the patient, in spite of the extensive involvement of almost the
entire pancreas, did not justify a total pancreatectomy. Therefore, a pallia-
t ive surgical procedure was done. The gall  bladder was anastamosed to
the jejunum.

The post-operative course was good. No other treatment was pre-
scribed. When the patient came under our care at the end of May 1956.
the jaundice had disappeared but the pain was the same as it  had been
before operation. A mass occupying the upper abdomen was felt. Treat-
ment was started with a dose of 30 micrograms of hexyldiselenide a day.
This dose was increased later to 300 micrograms a day. The abdominal
discomfort lessened; pain in the upper abdomen disappeared. The patient
remained on this treatment unti l  1957 when epichlorohydrin was added to
the hexyldiselenide. With the mixed treatment, the patient continued to
improve and the tumor, which had been palpable in the upper aMomen,
disappeared after a few months. Exccpt for diarrhea, which occurs from
time to t ime, the patient has made a very good recovery. He has continued
on hexyldiselenide and epichlorohydrin and, at present, four years later, is
in good general condit ion. No tumor can be felt and he is at his regular job.

C. M., 52 years old, male. ln 1946, the left breast of this patient was
removed because of a malignant tumor. ln 1947, the right breast was re-
moved but the tumor proved to be benign. In 1954, the patient, showing
blood in the urine, was admitted to the Presbyterian Medical Center where
a right kidney tumor was diagnosed. In February 1955, the patient under-
went surgery. A tumor of the right kidney with extensive lymph node
involvement above and below the renal vessels was found. A simple neph-
rectomy was performed, the lymph nodes being considered inoperable. Tbe

pathological report revealed "clear cell carcinoma of the kidney with ex-
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tcnsion into the renal vessels and surrounding t issue." There was no evi-
dence of pulmonary or other metastases.

The patient did not undergo any treatment at this time and felt well
unti l  September 1955, when he experienced increased fatigue, f latulence,
sl ight pain in the right kidney region, and some abdominal pressure. No
abdominal mass or lymph node involvement was found. He was treated
with hexyldiselenide, starting with 200 micrograms a day. This dose was
increased progressively until it reached ZVz mrlligrams a day.

Under this treatment, most of the patient's pain disappeared and no
palpable mass could be found. The patient continued treatment, with the
same dose, unti l  October 1957, when epichlorohydrin was added. At f irst,
with the new rnedication, the patient was more t ired and there was a no-
t iceablc increase in perspiration. However, after a short t ime, hc continued
to improve. At present, he is st i l l  taking l5 mil l igrams of epichlorohydrin,
and 100 micrograms of hexyldiselenide daily. He feels well ,  continues nor-
mal work, and no tumor is palpable now four and a half years since the
beginning of the treatment.

W. H.-ln March 1954, at the age of I  l ,  this boy had the f irst of three
brain operations at the Jersey City Medical Center. He had complained of
persistent headaches for about a year. A brain tumor was removed and on
pathological examination, was f irst thought to be benign, but later proved
to be mal ignant  (spongio-b lastoma).  By August  o f  1954,  h is  symptoms
recurred and a swell ing appeared in the area of the scar. At the second
operation, i t  was possible to remove only a part of the rccurrent tumor. In
November 1954, local swell ing and headaches returned. X-ray treatments
fai led to give rel ief and a third operation was performed, but only a piece
of tumor was removed. l t  showed the sanre pathology.

He came undcr  our  care May 3,  1955,  and was t reated,  because of  low
sulfhydryl urinary indcx, with hexyldiselenide, in dosages ranging from 300
micrograms to I mil l igram pcr day. 

- l 'his 
treatment was continued for one

year. He has done rcmarkably well  since. He has had no headaches, is
more alert and less drowsy than at any t ime since he f irst became i l l ,  There
has been no evidence of recurrence, Since treatnrcnt, there has been a
definite reduction in involuntary movements of his head, extremit ies and
body, which appear to have been related to the tumor growth. There have
been no abnormal manifestations to date, f ive years since the beginning of
the treatment. The patient goes to school and engages in all the activities
of a normal boy of his age,

Mrs. A. L.-This patient f irst noted a lump in her neck in the summer
of 1953 when she was 26 years old. In February 1954, a second lump
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appeared. Surgery was performed at the Ottawa Civic Hospital. The patho-
logical examination showed a cancer of the thyroid (papil lary adenocar-
cinoma). I t  involved both sides of the gland and many of the lymph nodes.
The entire thyroid gJand was removed and bi lateral lymph node dissection
was done in two stages, Since the surgeon felt that he had not rcmoved
all the affected areas, the patient received deep neck X-ray therapy follow-
ing the operation. However, by July 1954, a new mass developed on the
right side of the neck and this was removed in November. Thc patho-
logical examination proving it  to be the same type of tumor.

The pat ient  was f i rs t  seen by us on January 10,  1955.  Al though i t  was
only two months since the last operation, there were several recurrent
tumor masses in the lateral r ight side of the back of the neck, as well as
infi l trat ions into the area of the last operative wound. The patient was
treated with hexyldiselenide, in doses ranging from 300 micrograms to I
mil l igram daily. Under this treatment, the masses progressively decreased
and, after 3 months, disappeared. She continued the treatmcnt for another
six months. Now, after 5 t/z years, she is feel ing well.  has had no recur-
rcnces, and is carrying on her usual activit ies as a housewife and mother.

Hexyldiselenide, although it  produces impressive results, very often is
not of i tself able to provide enduring benefit .  Many other patients have
had recurrences, some in spite of impressive f irst results and continuation
of  t reatment  as shown in  the fo l lowing observat ion.  J .  D. ,  l0  years o ld,
came undcr our care in a preterminal state, aftcr an exploratory laparotomy
revealing an extensive carcinoma of the l iver. (Fig. 189) The response to
hexyldeselenide treatment was impressive with the patient making a perfect
rccovery. His l ivcr which had f i l led the abdomen, returned to normal di-
mensions.  The pat icnt  cont inued a normal  l i fc  for  2  yeans whcn,  in  sp i te
of the continuation of the treatment, gcneral ized recurrences appcared.
Thesc could no longer be control led.

Tetralin Perselenide

The good cffects obtained with persulf ides on one hand, and with
selenium on the other, have led us to investigate the corresponding com-
pound- tet ra l ine perselcn idc.  wi th  i ts  low tox ic i ty ,  thc compound was ad-
min is tercd to  humans in  which the dest ruct ion of  the tumor appeared thc
immediate aim. The cffect upon pain was good although not immediate, thc
same as for  the systemic level .  I t  was at  the ce l lu lar  levels  where these
were the most manifcst. Research with this agent is st i l l  in progress and
for the moment the inf luence exerted upon the tumors seems to be very fa-
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vorable. Similar good results werc obtained with naphthalene perselenide
and other similar preparations of aromatic hydrocarbons.

Parallel to studies with synthetic ncgarive l ipoids, synthetic posir ive
lipoids wcre investigated. Thc problem was quitc diflercnt because of the
fundamental diflercnccs in biological roles o[ the two antagonistic groups.
Arnong negative l ipoids we singled out i ln etlect against sterol predominance
and a destructivc activity through thc inducrion of rapid ccl lular aging.

Frc.  189.  Photomicrograph of  a l ive r  h iopsy of  pat icnt  J .D.

Anrong the posit ivr,- l ipoids. wc sought agents ablc to correct the noxious
effccts induced hy futty acir js. As notcd prcviously, this lcd to a search in
one group of expcrintents for substances with highcr specif icity for binding
part icular fatty acids and in other expcrimcnts for substances with broad
sp€ctrum acting against acid l ipids in general. We have discussed previously
the pharmacodynamic charactcristics of many of these synthetic positive lip-
oids. Clinical results have improved with thc dcvelopment not only of new
substanccs but also of new means of recognizing the pattern present and
of following the changes that take place. Wc have mcnt^ioned the results

-rd&ltr-r
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obtained with butanol, the fint of this group of synthetic lipids with positive
character to be used in humans.

Butanol was unable by itself to influence the growth of tumors, although
it was effective in controlling pain of an alkaline pattern. This beneficial
eftect upon pain was still more manifest for other aliphatic alcohols, and
especially for heptanol. In high doses, however, heptanol probably acs
beyond the tissue level. Besides influencing pain, it induces severe edema
and changes in the evolution of the tumor. I t  has l i t t le inf luence at the
systemic level upon hemorrhage, even with high doses. For tumors with
offbalance of type D, a mixed treatment appeared indicated. The use of
heptanol-butanol, howevcr, was not ful ly satisfactory although it  has been
employed in some cases with good cl inical results.

During thc progress of this research, i t  became increasingly important
to have an accurate knowledge of the exist ing offbalance, and of the ade-
quate use of the available therapeutic agents. The fol lowing observations
show how thc rcsults obtained by the treatmcnt are a function of the correct
application of this concept of guided chemotherapy.

M. S.-This 52 year old woman started to lose wcight in September
1953 and her abdomen became very distended several months later. An
exploratory laparotomy was done in July 1954 at Brooklyn Hospital and
revealed a large mass in the lower abdomen with metastases. A lymph
node biopsy was performed and showed lymphosarcoma. (Fig. 190) Sub-
sequently, she had 36 X-ray treatments, fol lowed by another course of l2
X-rays, the last in December 1954. She felt relatively well  unti l  the f irst
week in February when abdominal pains recurred. A mass in the middle
abdomen, the size of a large grapefruit, could be felt.

Under treatment with sterols, the tumor first increased slightly in size
so that by the middle of Apri l ,  i t  extended, f i l l ing up the enrire left side of
the abdomen. At the end of the month, the pain became stronger while
the abdominal mass remained unchanged. The patient was treated, accord-
ing to her analyses, with I mgm. of hexyldiselenide daily. The tumor be-
came much reduced in size. Pain recurred at intervals and, although only
a small mass was sti l l  palpable after l t /z years of treatment, the patient 's
general condition started to deteriorate at that point. Analyses then revealed
a change in the pattern present. The treatment was changed to a mixture
of higher alcohols-octanol, heptanol and polyconjugated alcohols. The
tumor rapidly regressed and, at the beginning of 1957, the mass had en-
tirely disappeared. She continued in good general condition until August

1957 when she had a coronary occlusion. At present, two years later, the
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palicnt is in goeld generl l  condit ion anti uithout anv sign of recurrcnce of
the tumor.

ln this case. the f irst treatment with stenrls. using urinary pH as a
critcrion, brought some subjective inrprovement but this could also bc con-
sidered to bc the result of the radiation. The improvement was transitory
and thc appeilrance of more symptoms. probably rcllectcd the rvaning cfTect
of radiation. Thc change to hcxyldiselcnide brought improvenrcnt but could

Ftc; .  190.  Phutonr icro l i raph of  i r  l rn tph node of  put icnt  \1 .S.  sho! , , ' ing a l -vrnpho.
\a rconta.

not cntirely control thc condit ion. It  was rvith highcr alcohols that irn-
portant objectivc as well as subjectivc changes wcrc achievcd. 

-fhc 
tunlor

decreased rapidly. Intcrruption of treatment. duc to f ie cardiac condit ion"
did not seem to inl luence the favorablc proercss of the condit ion.

M. B.-Toward the' end of 1950. at thc agc of 4-5, thc patient bcgan
to complain of right lower quadrant and i.ntcrnrittent lcft upper quadrant
pain.  Shc d iscovered an abdonr ina l  nrass by hersc l f .  In  Fcbruary l9-51.  an
exploratory laporatomy was pcrformed at Lsnox Hil l  Hospital rvith the
following findings: "Situated in the left side of the pelvis, a huge cystic
structurc the size of a football  was found. 1'hc supcrior u'al l  oi this nrirss
was attached to thc nrcsentery of thc kxrp of the snral l  bori 'cl .  The anterior
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cyst was attached to the posterior leaf of the broad l igament and contained
the left ovary. on the ovary and within the wall of the cyst were several
papillomatous structures. On the right side of the pelvis was another cystic
mass containing a greenish turbid f luid. This cyst contained the right tube
and ovary and on its walls were several papillomatous projections. The
parietal peritoneum, the l iver and omentum were studded with tumor im-
plants and several sections of bowel were matted together by the same
tumoral t issue. Biopsy specimens were obtained from several areas."

The gross pathological diagnosis was papil lary carcinoma of the ovary
with metastases to peritoneum, l iver, intestines and duodenum. The report
on the frozen section was malignant. Microscopic examination confirmed
the diagnosis given at the t ime of the operation and revealed a f ibroid fatty
t issue extensively inf i l trated by a malignant neoplasnr o[ epithcl ial origin.

The paticnt came under our care I I  days after her operation. The ab-
dominal mass was palpable, r ising from the pelvis to a level sl ightly above
the umbil icus. Vaginal examination revealed large cystic masses f i l l ing both
fornicis and cul-de-sac. The pelvic structures were part ial ly f ixed. The uri-
nary specimcn showed a pH between J.4 and 7.8 and the surface tension
was 68 to  7 l  dyncs/ccnt imcter .  Treatment  was inst i tu ted wi th  a mixture
of conjugated fatty acids, derived from cod l iver oi ls, and a preparation of
hydropersulf ides as well as sodium thiosulfate. The f irst preparation was
administercd intramuscularly in a -5 o/a oi|  solution in doses of from 2 to 4
cc.  da i ly .  The su l fur  preparat ion (corresponding to  0.5% sul fur )  and lovr
solution of thiosulfate wcre administered in doses ranging up to 6 cc. daily.
The treatmcnt was continued without change for I ycar and 8 months.
The abdominal mass was found somewhat smaller a month after start ing
treatment. A month later. a surgeon's report showed that the tumor was
about vt the size at the t imc of operation. After sevcral months, no mlss
could be felt on abdominal and vaginal examination. After twenty months.
the treatment was discontinued for one year. At the conclusion of this
period, the patient began to relapse and a cystic mass in the culde-sac,
palpable under f inger examination, was found. Treatment with the same
medications as bcfore was insti tuted but did not change the dimension of
the recurring tumor. Despite treatment, the tumor continued to grow and
in Apri l  1954, the abdomen was distended. X-ray also revealed a large
liver and elevation of the r ight diaphragm, The patient was readmitted to
Lenox Hil l  Hospita.l  where a small abdominal incision revealed two rnasses.
one above the l ivcr and another one in the lower abdomen. Fluid reac-
cumulated rapidly and the patient 's general condit ion became poor. on
several occasions it  was necessary to tap the subdiaphragmatic cyst and
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lo*'er abdomen separately as emergency procedures because of acutc dis-
tre$s.

Because analyses now showed a low pH (around 5.2) and low surfacc
tension (around 6l dynes/centimcters). and also bccause she had obviously
failed to respond to conjugated fatty acids. trcatment with butanol and
nonsaponif iable l ipids of intestine was insrituted. By July the situation ap-
peared to havc been brclught undcr control again. Fluid was no longcr

Frc.  19l .  Photomicrograph of  a lymph node b iopsied f rom pat ient  M.B.  showing
meta$tatic adenocarcinoma.

accumulating and lcg edcma, which had becn pronounced, was gone. At
the end of 1954, no masses could be felt.  Thc subjective complaints dis-
appeared slowly. In February 1955, thc nonsaponif iable medications were
replaccd by heptanol and octaniil. The patient continucd to improve with
lhis treatnrent. In March, the abdomen was a a l i t t le swollen. By the end
of Apri l ,  a mass could bc found in thc abdumcn just above thc umbil icus.
At the end of May the mass had incrcased and the patient was hospital-
ized for about three wceks. A largc bloody cyst was drainccl. A small lymph
node was biopsied and microscopic exiimination showed the same meta-
static adenocarcinoma. (Fig. 191)The patient was put on epichlorohydrin
and the mass did not grow back. she has remained on epichlorohydrin
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and for four years has had no subjective discomfort. No mass can be felt
in the aMomen and the patient is well now.

Radiation and C hcmotherapy

Parallel to the guided chemotherapy, the idea of mixed radio- and
chemotherapy has led us over the years to several tentatives. In one of them,
in collaboration with Dr. L. Goldman on a larger scale, chemotherapy was
added to radiotherapy. (Note I) ln spite of the interesting immediate re-
sults, l/ chemotherapy was not further pursued, the ultimate fate of the
patients thus treated was no better than that of the patients who had re-
ceived radiation alone. Analysis of these various attempts has permitted
us, however, to establish the condit ions under which such a mixed treat-
ment would appear especial ly indicated. consequently, i t  is the type of
offbalance present which is seen to determine the relationship between the
two therapies, and respectively the procedure to be fol lowed. The samc
relation has permitted to define the condit ions under which chemotherapy
would be indicated and added to radiotherapy. It  should not be forgotten
that through its action upon the fatty acids, radiation represents indirectly
an agent of the same group to be added as the negative l ipoids.

The cases with a type A offbalance which seem to respond insuff iciently
to medication with agents, represent an indication for the mixed treatment.
Acting in conjunction with radiation, chemotherapy has appeared especial ly
active. Chemotherapy started before, is continued actively during radio-
therapy and fol lowing radiation, for a long t ime, even for years. The radi-
ation acting as an adjuvant agent is usually applied in small doses. fronr
only several hundred r to a few thousand r, in general much belorv thosc
dosages known to induce by themselves alone therapeutic effect upon tu-
mors. In cases with type D, as the radiotherapy represents an agent in-
creasing the actual offbalance, an added chemotherapy with posit ive l ipoids
would have the role of correcting not only the exist ing manifestations but
of preventing some of those which would be induced by radiotherapy. It
would in  fact  have the speci f ic  a im to permi t  the cont inuat ion of  rad io-
therapy whi le  l imi t ing i ts  nox ious in f luence.

The mixed therapy has to be guided by the routine test, with frequent
analyses, in view of the rapid important changes which have been seen to
occur. In these cases, i t  appears useful to fol low especial ly the changes of
the ctr loride index, those of peroxides in the urine which together with the
surface tension, are seen to be not only part icularly inf luenced by radiation
but able to indicate the important change in offbalance.
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Exceptionally good results wcre seen in thc' cases in oflbalance type A
treated by this mixed method whcn chenrothcrapy has been added to
radiotherapy. These cases are cspccial ly interesting because of the per-
s is tent  resul t  obta ined.  Thc abnornra l ly  snra l l  amount  of  rad iat ion of ten
used, applied only on a localized spot, has served in these cases as an
adjuvant to help to resolve part icular local problems, while the chemo-
therapy, continued for a long t ime thereafter, to prevent thc appearance
of recurrences.

In the case of offbalance D, as the radiotherapy wil l  increase the actual
offbalance and the role of chemotherapy is to rcduce the intensity of this
offbalance and thus permit thc continuation of radiation for i ts direct target
effect the results are less interesting. dif lering less than in the f irst case from
those obtained by radiation alone. I he continuation of chemotherapy how-
ever  af ter  the radiat ion has bcen conrp letcd,  has appcarcd espccia l ly  he lpfu l .

Level Chemotherapy

In recent  years,  the course of  our  research has bcen d i rected para l le l  to-
ward the precise application of available agents as well as f inding new
substances. For i t  has bccome increasingly evident to us that i t  is the basic
independence of the different levels of organization in the body which rep-
resents the crit ical factor in the pathogenesis of cancer and its manifesta-
t ions and which is also crit ical to the most effective use of therapeutic
agents. This concept has led us to focus our rescelrch efforts in certain areas.
Attempts are made to f ind criteria capable of indicating changes at specif ic
levels of organization. Similarly, a growing awarencss that each element
belongs to a specif ic level of biological organization and exerts i ts bio-
logical activity primari ly at this level has led us to try to use specif ic
elements in correcting dysfunctions at various levels. Because of the in-
dependence of the levels, we have attempted to tr igger the defense mecha-
nism at appropriate individual levcls rather than indiscriminately. This is
especial ly important when the fai lure of the defense to operate at some one
level represents a major factor in al lowing pathological states to advance.

While each of these developments has been important, i t  has been the
use of al l  three which has brought marked progress in the cl inical appli-
cation of the method in the last years.

With the concept of indepcndence of levels, the use of more than one
agent is not simply a matter of synergist ic activity, but rathcr of employing
several agents, each capable of acting at i ts proper level in complex con-
dit ions where more than one level is involved. To make this possible, i t



5 2 6  /  R E S E A R C H  t N  p H y s r o p A T H o L o c y

has been necessary to relate analytical data to changes occurring at specific
levels. For example, changes in potassium in serum and red cells have
been related to cel lular level abnormalit ies; urinary surface tension changes,
to metazoic; specif ic gravity to systemic; urinary pH and blood eosinophiles,
to t issular. This has guided the choice of agents: selenium preparations,
epichlorohydrin and heptanol for the cellular level; sulfurized hydronaph-
thaienes, lipoacids, unsaponifiable fractions and glycerol for the tissue
level; magnesium and sodium thiosulfates, propionic aldehyde and butanol
lor the organ and organism levels. Through this approach, therapy has
evolvcd toward what we can now consider to be biologic'ally guided level-
chemotherapy.

The fol lowing observations show the role of these level indications in
the conduct of the treatmcnt.

F.R. ,  in  March of  1957,  had a le f t  mastectomy for  an adenocarc inoma
of a mammary gland. In July of 1958, she began to experience pain in the
lower back and legs. In the thrce months prior to conring under our care,
several skin nodules and some progressive diff iculty in breathing was evi-
dent and there was a loss of 25 lbs. in weight. on admission, mult iple skin
and subcutaneous lesions, some of them measuring 3-4 cm in diameter werc
found, as well as 3 or 4 nodules in the right breast. The ambulant patient
started treatment with selenium and epichlorohydrin. Although treatment
was fol lowed with irregularity, improvement was seen in the local lesions. In
December, 1959, howcver, the diff iculty in breathing had markedly in-
creased and oxygen admin is t rat ion was needed.  In  less than a week her
condit ion worsened. The treatment with more selenium and epichlorohydrin
appeared unable to control thc situation. She was admitted to the hospital
in extremc dyspnea. The suppression of oxygen for even a few minutes was
fol lowed by convulsions. Radiological examination showed a very l imited
exudate especial ly in the r ight hemithorax, but muit iple matastases in both
lungs. Alt thc analyses showed an offbalance of rypc A. considering the
condit ion as manifested also at the organic and systcmic level, to the treat-
ment with epichlorohydrin, acting at the cellular level, we added bixine
and propionic aldehyde. The f irst agcnt was considered to act at the t issular
level and the latter at the systemic level. With this treatment the patient
made a vcry good and constant recovery. In less than two weeks it  became
unnecessary to use oxygen and her general improvement progressed so
that  3  months af ter  t reatment  was star tcd,  the pat ient  was able to  resume
part of her housework. With mixcd treatntent-epichlorohydrin acting at
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the cellular level, and bixine and propionic aldehyde at the organic and
systemic level-the condit ion seems control led. I 'he pulmonary metastases
seen in previous X-rays have also disappeared and al l  thc skin nodules de-
creased rapidly, most of them having complctely disappeared. she is at
present in good state of health, doing al l  her own housework.

Mrs. c. H., 60 years old, camc under our care two years ago with a
history of lymphosarcoma with two posit ive biopsies of thc inguinal glands,
compla in ing especia l ly  o f  pa in in  the abdomcn.  On examinat ion,  inguinal ,
axi l lar and cervical glands were present, some of thenr 4 crn in diameter.
With treatment of sodium thiosulfate and fatty acid hydropersulf ides in
relatively small doses, the pain was suff iciently control led. After two months
of treatment, the patient experienced extreme pain and a tumor of the head
of the r ight humerus. In view of the local lesions with analyses which al l
showed an intensive offbalance of type A, the treatment was changcd to
epichlorohydrin and heptyldiselcnide. Administering these agents in rela-
t ively high doses, i t  was possiblc to not only control thc pain in a few hours,
but to have the iesion disappear in less than two weeks, as did also al l  the
abnormal gJands. However, in spite of these objective very good results, the
general condit ion became unsatisfactory, cspecial ly with marked weakncss.
Changes in  the doses of  medicat ion or  the temporary d iscont inuat ion of  the
medicat ion.  fa i led to  correct  i t .  I t  was only  when propionic  a ldehyde con-
s idered to  act  upon the organism lcvc l  was admin is tcred.  that  a  rap id changc
toward a fee l ing of  genera l  wel l -be ing was obta ined.  At  present ,  wi th  smal l
doses of propionic aldehyde the patient is entircly free from any subjective
or objective abnormal manifcstations and has bccn so for almost a year,

Mrs.  E.  R. ,  42 years o ld,  had a radica l  mastcctomy for  an adenocar-
cinoma of the breast. After I t /z years, shc experienccd persistent back pain
which was f i rs t  d iagnosed as ar thr i t is .  X-ray s tudics and a myelogram made
at Montefiore Hospital showed two metastatic lesions at the I st and 2nd
lumbar. Surgical intervention was thought to be not indicated. X-ray therapy
neither rel ieved the pain nor made it  possiblc for her to lcave her bed. At
admiss ion under  our  care,  the pat ient  was in  severe pain and unable to  even
turn in bed, although she was sti l l  ablc to move her legs and thcir sensit ivity
was conserved.  A t reatment  wi th  hepty ld isc lcn idc,  propionic  a ldehyde and
bixine made thc pain disappear and up to date the patient is leading a
normal l i fe, after having been bedridden for 8 months.

Mrs.  M.  McB. ,  62 years o ld,  camc under  our  care for  a  basocel lu lar
carcinoma of the left side of the face, near the inferior eyelid. Advised to
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undergo surgcry, which would cnucleatc the left cyc. shc rcfused the opera-
t ion. A hiopsy u,as performcd (l ' ig. tq2) showing the presence of a
basocellular carcinoma. She u,as treatr- 'd lvith hcxyldisclcnidc and with
sodium thiosulfate, and the lesion cl islppeared within a few weeks. No
rccurrcncc rr,as obscrvcd durint thc nlrsl 6 r 'cars.
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Fl t ; .  l9 l ,  Photomicrograph
blst lce l Iu lar  curc inolnt r .

o f  t hc h iop :y  n r l dc  on  pa t i cn t  l t l .N l cB .  show ing  u

Mr.  C'  2 . .  56 Ycars o ld c ; . tn tc  undcr  our  carc f r r r  a  lcs ion of  the upper
l ip .  B iopsy provcd i t  to  bc x  squanl ( )us cc l l  carc inoma.( f  ig . /9J l  The
patient refused surgery or nrdiation *hich r, ' 'c advised. Following the biops.v
thc tunror  s t l r tcd to  sro$ r ; rp id l r .  u \  sccn in  F ig.  194.  Accord ing to  the
anall 'scs. the paticnt * 'us trertct l  rr i th f l t tv acid hydropersulf idc. The lcsion
disappcarcd in  lcss thun I  u  ccks (  t :  tg .  19,5 /  No rccurrcncc was obscrrvcc l
a l though the pat icnt  was no lonscr  under  l rcatment .  Thc pat ient  d ied i i
months l l tc r  f r r ln t  i t  c ( ) r ( )n i l rv  occ lLrs ion

"l 'hc abil i ty to inducc changcs at sinqle specif ic levels has altered com-
pletcly i , l 'hat rvus ()nce it  gross duulistrc approlch. Llnti l  rccently, we had
consic lercd i t  in lc l r isable lo  induce thcr lpcLr t ic  changcs ut  a  s ing le lcvc l  i f
r-rf lbalances \\,crc prcscnt at nrore than onc levcl. With the concept of level
independcncc. it has become part of the merhod to attempt to influcncc
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l 9 l .  P a t i e n t  ( i . 2 .  h e f < t r c  l r c a r r n c n t

Ftc ; .  194 .  Thc  tumor  g rcw  rap id l l  f o l l r r u i ng  h iopsy

Fr ; .  195 .  Pa t i en t  t i . Z ,  a f t e  r  r r c ; r rn rcn r
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the level in which the predominant abnormality is present rather than to
induce gross changes at all levels. In cases with general offbalance A but
predominant at the cellular level, therapy to induce offbalance D limited
to the cellular level alone, with the metazoic remaining at offbalance A,
has produced interesting objective cl inical results. Similarly, good results
have been obtained in cases with predominant offbalance D at the cellular
level and in the metazoic compartment, with treatment directed at chang-
ing the systemic and t issular offbalance D into type A without inf luencing
the oftbalance D at the cellular level. I t  is interesting to note that in both
types of cascs the changes lead ult imately to the same overal l  pattern of
offbalance-D for the cellular lcvel and A for the mctazoic compartment.

Level chemotherapy with selenium, heptanol, propionic adlehyde and
other agents, has given highly grati fying results. I t  led us to the present form
of  t reatment ,  wi th  par t icu lar ly  good resul ts .  In  a var ie ty  of  tumors,  some
impressive because of their huge dimensions or because of their high de-
gree of malignancy, the immediate objective response has been striking.
Massive lung metastases from breast cancer, general ized abdominal metas-
tases from colon carcinoma, bone metastases from breast or prostate, and
metastatic melanoma are among the cases which have responded and we
are now wait ing for t ime to indicate whether the results have lasting value.

While we were convinced in the past of the inherent potential i ty of the
method in gencral, because of results with many different agents and
criteria, we have been greatly encouraged by the most recent applications.
Wc belicve the method now provides a means of control l ing a signif icant
proport ion even of preterminal and terminal cases of malignancy consid-
cred otherwise entirely beyond any hope. The part icularly favorable results
obta incd in  the cascs which came under  our  care bcfore the d isease had
progressed to advanced stagcs indicate that we are ful ly entit led to prefer
this therapeutic method evcn for those cases where the presentJy used
procedures might  s t i l l  havc a chance to help.


