Cancer Studies for Determined People

Hydrazine Sulfate and Shrinking Tumors

Cachexia (wasting) in cancer patients is produced by the 
cancer cells’ partial metabolism of glucose, which leaves 
lactic acid as a by-product. The liver expends enormous 
amounts of the body’s energy converting lactic acid back to 
glucose. As the cancer grows (and puts out more and more 
lactic acid) this process is intensified, and the body weakens 
and wastes away. Hydrazine sulfate works by blocking a liver 
enzyme that catalyzes the conversion of lactic acid into 
glucose. This both stops the constant energy drain on the body 
and robs the tumor of a significant source of energy. The 
largest study of hydrazine sulfate (740 cancer patients in the 
Soviet Union) found that hydrazine sulfate produced 
stabilization or regression of the tumor in 50.8 percent of the 
patients.

In a major turnabout, the American Cancer Society 
(ACS) has decided to fund a clinical trial of  a drug it once 
put on its “unproven methods” blacklist. The drug is 
hydrazine sulfate, whose anti-cancer potential was first 
called to the public’s attention in the January 1980 issue of 
Penthouse. 

The ACS reversal comes in the wake of two major 
positive studies with this drug. In 1981, a Russian team of 
scientists reported in an American journal that the drug 
had marked and dramatic effects on the symptoms and 
disease progression of cancer patients. And in 1982, in a 
double-blind trial, University of California at Los Angeles 
(UCLA) scientists showed that hydrazine sulfate 
administered to terminal cancer patients had a dramatic 
effect on progressive weight loss and other factors that 
may influence survival. 

A more definitive clinical trial with hydrazine is scheduled to begin at this time, and an answer to the key questions regarding the clinical

potential of hydrazine sulfate may be 
available to cancer patients soon thereafter. At the 
present time, numerous patients are taking hydrazine 
sulfate in anticipation of the completion of these further 
clinical tests. 

The story of hydrazine’s discovery as a cancer treatment 
is filled with ironies and improbabilities. The United States 
has invested billions of dollars and millions of manpower 
hours at large medical centers in search of a cure. But 
hydrazine was discovered by a lone physician in a small 
research institute, and was developed by him with little 
help from our major institutions. In fact, for fifteen years he 
has received almost nothing but resistance from those 
who direct the “war on cancer.” 

In the late 1960s, the whole world was buzzing with 
optimism about a cancer cure. Men were walking on the 
moon, and if that was possible, well then, why couldn’t we 
also conquer our most dreaded scourge? With a billion 
dollars a year for ten years, the head of a Texas cancer 
hospital told Congress, we could deliver a cure. In 1971, 
Congress passed the National Cancer Act, instructing 
scientists to cure some major forms of the disease in time 
for the U.S. bicentennial. Richard M. Nixon, signing the act 
into law in late December, called it his “Christmas present 
to the nation.” 

Meanwhile, in the late sixties, Dr. Joseph Gold was a 
young physician in Syracuse, N.Y. He had graduated from 
the Upstate Medical Center, where he worked for a 
number of years after a stint in the U.S. Air Force. In 1965 
he had founded and become director of the Syracuse 
Cancer Research Institute. His special interest was a part 
of the cancer problem that had received little attention 
from the medical mainstream. That problem was called 
cachexia—a Greek word roughly meaning “a bad state of 
affairs.” If you have ever cared for a terminal cancer 
patient you probably know the condition well, although you 
may not be familiar with its scientific name. Cachexia 
(pronounced “ka-kex-i-a” is the frightening weight loss and 
debilitation that accompanies the march of the disease, 
especially in such common conditions as colo-rectal and 
lung cancer. Despite the fact that many cancer patients 
actually die of cachexia-related problems, the condition 
had received little medical attention. It was felt to be more 
of a problem for nutritionists or practical nurses than 
top-drawer researchers. 

Gold thought so, too, until he had a flash of insight into how 
cachexia relates to the whole problem of malignancy.  
Most doctors, he now says, are “hypnotized by the tumor.” 
But cancer is not just a thing; it is a process. The 
cancerous cells have entered into a “sick relationship” 
with the rest of the body. As the tumor grows, the body 
wastes away—these two facts are not coincidental, but 
are causally related. Interrupt that relationship, Gold 
realized, and you may be able to stop the tumor dead in 
its tracks. 

Far from being a minor “cosmetic” problem for cancer 
patients (a view still held by some top leaders of the 
cancer war), cachexia is a key part of the cancerous 
process—a key to understanding and treating the 
disease. For what cachexia really means, he reasoned, is 
that the energy pools of the body are being depleted, 
essentially in an effort to feed the tumor. There is an 
energy drain and the body starts to consume itself in step 
with the tumor’s insatiable requirements. The greater the 
tumor’s appetite, the more the energy-draining effect on 
the body, until the whole structure comes crashing down 
with the death of the patient. 

How can one break the link between cancer and host?  
Research revealed that tumor cells often produce 
abnormal amounts of lactic acid—the same sour 
substance produced by the fermentation of bacteria in 
milk. They do this because cancer cells themselves often 
ferment. Fermentation is a primitive and wasteful way of 
obtaining energy, but is the predominant means by which 
many cancer cells derive energy for growth.                        
The lactic acid produced by fermentation has to be 
disposed of, or “detoxified.” The body sends it, via the 
bloodstream, to the kidneys and especially the liver, where 
it is rebuilt into glucose, a process known as 
new-glucose-formation (or gluconeogenesis). Under 
normal conditions, new-gIucose-formation performs 
important functions: it stabilizes blood glucose levels at 
times when no dietary glucose is entering the blood (such 
as during sleep); however, new-glucose-formation is an 
energy-demanding process. Under normal circumstances, 
however, it is of little consequence. 

What happens in cancer, Gold surmised, is that the tumor, 
because of its peculiar metabolism, is often able to plug 
into this normal process and use it for its own growth and 
survival. The tumor fastens on to a steady supply of food— 
glucose, whether from the diet or from 
new-glucose-formation—and feeds the liver lactic acid 
through the bloodstream. New glucose is then formed 
from this lactic acid, demanding ever increasing energy 
supplies from the normal energy pools of the body. This 
cyclic process accelerates on an ever increasing scale.  
The body, obeying the call of the tumor, must work 
overtime and rapidly falls behind in its energy accounts.  
Thus, no matter how much the cancer patient eats, he 
seems unable to keep up with the tremendous calorie 
requirements inherent in this “recycling” process.  
This whole process of cachexia is one of the things that 
makes cancer so horrible and mysterious: the patient 
wastes away, muscle and flesh melt off him, as he is 
seemingly consumed by himself. Before Gold, there was 
hardly even a good theory as to why this should happen.  
But, Gold thought, if this is the case, it should be possible 
to intervene in the process and find the weak link in the 
chain of cachexia. You can’t remove the liver and kidneys, 
of course, but it may be possible to deactivate a key 
enzyme, called PFP CK (phosphoenolpyruvate 
carboxykinase), which accelerates the conversion of lactic 
acid to new-glucose in the organs. 

In 1968, Gold published his first paper on the theory of 
controlling cancer by controlling new-glucose-formation.  
The silence was deafening. Not discouraged, he 
continued his experiments. Between 1968 and 1970 he 
considered a number of possible inhibitors of PFP CK.

One of these was a fairly common amino acid,

L-tryptophan, but it was judged too weak in action to be of 
practical significance. In 1970, he finally discovered a 
substance that was nontoxic and could deactivate the 
PFP CK enzyme. That substance was hydrazine sulfate.

Cancer drugs are notoriously complicated and expensive:

look at million-dollar-an-ounce interferon. Hydrazine 
sulfate, however, was nothing but a simple, inexpensive, 
off-the-shelf chemical, which had even been used during 
World War II as rocket fuel. 

The Syracuse researcher’s first task was to try the drug in 
animals. In four different animal tumor systems it was 
found to perform well. It also appeared to be working in 
accordance with his theory. Hydrazine appeared to be 
compatibIe with—even to enhance—other anti-cancer 
drugs, and was almost totally nontoxic at proper dosages.  
Various physicians heard about it and began to 
administer it to their patients. In the early 1970s, hydrazine 
was in danger of being absorbed into the Laetrile 
movement, as a kind of little brother to the big kernel. Gold 
resisted this trend, for he realized that hydrazine had to be 
rigorously tested according to standard procedures 
before it could ever be generally accepted. The advocacy 
of the drug by some of the same people who advocated 
Laetrile and other unconventional approaches created an 
aura of political controversy around it. Nevertheless, in 
1973, the Food and Drug Administration (FDA) granted 
permission to a few doctors to give hydrazine to their 
terminally ill cancer patients. Interest was sparked when 
many of these reports started coming back positive.  
Patients were reported to be gaining weight, feeling 
remarkably better, and even experiencing remissions from 
their cancer. 

And so, in late 1973, Sloan-Kettering Institute in New York 
began a clinical trial of tne drug with a group of twenty-nine 
patients The results were a disaster. According to a 
statement I wrote at the time (I was science writer for 
Memorial Sloan-Kettering Cancer Center): “None of these 
patients responded positively to hydrazine sulfate and. . .  
some of these patients developed neurotoxicity 
[nerve-damage] from the drug.” So I believed in 1974.  
My subsequent experience with both Sloan-Kettering and 
hydrazine convinced me that I had been deceived into 
writing this, and that the Sloan-Kettering test was grossly 
biased. (The details of this test can be found in the 
previous Penthouse article on hydrazine as well as in my 
book, The Cancer Syndrome.) 

Nevertheless, the Sloan-Kettering fiasco was for years 
used against hydrazine and Gold, and still functions as a 
brake on the development of the drug. Gold countered, 
however, with a clinical study of his own, based on an 
analysis of data gathered by many doctors during the 
FDA-authorized trials. 

Gold found that of eighty-four patients treated 
adequately, 70 percent had “subjective”(i.e., 
anti-cachexia) improvement, such as increased appetite, 
weight gain or cessation of weight loss, and an increase 
in strength and decrease in pain. In addition, 17 percent 
also showed antitumor improvement, including tumor 
regression, disappearance of cancer-related disorders, or 
more than a yearlong stabilization of their condition. The 
length of time this improvement lasted varied from patient 
to patient, but in some cases it had lasted years and was 
still continuing when the paper was published in 1975 in 
the international journal Oncology. 

Clearly, there was a difference of opinion about the merits 
of hydrazine. On the one side was Joe Gold and his 
modest Syracuse Cancer Research Institute; on the other, 
the massive Memorial Sloan-Kettering, with its vast 
resources, connections, and prestige. Not surprisingly, 
those who controlled cancer policy and funding dismissed 
Gold as yet another eccentric in the long history of bizarre 
cancer cures. 

In March 1976, the cancer establishment made this 
condemnation official: hydrazine sulfate was added to the 
American Cancer Society’s unproven methods list. The 
ACS made reference to only the negative results of 
hydrazine, such as in the Sloan-Kettering study, but failed 
even to mention Gold’s positive clinical data, or the 
important foreign data then beginning to emerge. Despite 
the fact that Sloan-Kettering later retracted some of its 
statements under threats from Gold’s lawyer, the ACS 
condemnation stuck, and was circulated to hundreds of 
thousands of physicians. By 1976, in the United States, at 
least, hydrazine sulfate looked like it was dead in the 
water. 

And hydrazine sulfate might have gone down to 
ignominious defeat, under the combined assault of 
Sloan-Kettering, the ACS, and other bastions of cancer 
orthodoxy, if it hadn’t been for some unexpected help from 
the East. 

In 1975, Soviet scientists began to investigate hydrazine 
sulfate, because of the early published results that 
indicated anti-cancer potential in animals.  
Why hydrazine? The Russians have investigated many 
Western drugs, but it seems likely they were especially 
intrigued by hydrazine’s simplicity, availability, and 
inexpensiveness. Since there was no patent on the 
substance, they could use it without draining any of their 
foreign exchange rubles. (Gold subsequently received a 
U.S. patent on the use of hydrazine as an anti-cachexia 
agent.) And a drug like hydrazine, if it were truly effective, 
could be used across the length and breadth of the Soviet 
Union, not just in a few specialized medical centers.  
The Soviet doctors seemed to grasp the philosophical 
concept behind hydrazine better than most of Gold’s 
countrymen. “Almost all research in the field of 
experimental and clinical chemotherapy . . . up to the 
present time,” they wrote, “one way or another, reflects the 
principles of a direct . . . attack on growth and 
multiplication of cancer cells. However, there may well be 
other means of medicinal influence on the progress of 
neoplastic [cancerous] growth. One of these includes 
Gold’s hypothesis.” 

Headed by Michael L. Gershanovich, M.D., chief of 
therapy and clinical chemotherapy at Leningrad’s famed 
Petrov Research Institute of Oncology, the Soviet 
scientists began to repeat Gold’s original work and extend 
it to a cohort of terminally ill patients. 

In 1975, they published their first report, in Russian, in the 
Soviet journal Problems of Oncology. Unofficial 
translations of this and subsequent papers showed that 
the Russians were getting many of the same results as 
Gold put forth in his papers: the inhibition of animal tumors 
(97.4 percent reduction in Walker carcinosarcoma in rats, 
for instance); a wide variety of ameliorative effects on the 
subjective aspects of the disease in humans; and clear 
evidence that hydrazine, given in the proper dosages, 
was almost entirely nontoxic. Repeatedly, the Russians 
called attention to the drug’s “peculiar influence on the 
psyche,” namely, “a sharp improvement of mood in a 
significant portion of the patients . . . to the point of 
euphoria.” 

Gold had these papers translated and used them to 
counter the ACS campaign to discredit the drug. A 
tireless fighter, the Syracuse researcher finally managed 
to spark an interest within the U.S. government’s National 
Cancer Institute (NCI), particularly in the Diet and Nutrition 
section. In 1979, through the intervention of Armand 
Hammer, a frequent go-between in U.S.-Soviet relations, 
Dr. Gershanovich was invited to speak at NCI 
headquarters. The Russian physician presented the full 
panoply of laboratory and clinical effects of hydrazine 
sulfate—including several dramatic remissions, and many 
cases of great improvement (see below).  
Gershanovich then traveled on to New Orleans for the joint 
meeting of America’s top two cancer societies. Here, 
although his abstract had been accepted for the 
proceedings, and he had traveled over 6,000 miles, he 
was not allowed to present his work to an American 
audience. Dr. Bayard Clarkson, a prominent 
Sloan-Kettering chemotherapist and chairman of the 
American Association for Cancer Research (AACR), 
said, “Dr. Gershanovich’s abstract was reviewed like any 
other, and, as I recall, it did not receive a high enough 
rating from the review committee. In any case, the 
important way to present data, to the profession is through 
publication.”  

Hydrazine has also shown itself to be a remarkable pain 
killer—and cancer can be among the most painful 
diseases known to man. “Anything that gives us hope of 
being able to break through this barrier of pain and 
debilitation should be aggressively studied,” Dr. Gori 
says, “and hydrazine sulfate looks to be a plausible 
candidate in this approach.” 

Subjective improvement—pain relief, appetite 
improvement, increased mobility, and so forth—may not 
be considered hot research topics by some. Yet they are 
of extreme importance to cancer victims and their 
families. 

But the promise of hydrazine goes far beyond its use to 
reverse cachexia in late-stage patients. For hydrazine 
might form the basis of a rational and definitive cancer 
treatment. In other words, it might be the beginning of a 
new answer. 

Conventional chemotherapy works by delivering fatal 
poisons to cancer cells. There is little difficulty in killing 
cancer cells; the difficulty lies in killing them before doing 
away with the host, i.e. also killing the patient. Hydrazine is 
different. It is almost entirely nontoxic when used 
according to simple directions. (Transitory dizziness in a 
few patients seems to be its most serious side effect.) 
Thus, not only is it more sparing on patients, but it can be 
used in repeated courses, which is often impossible with 
conventional drugs. 

The manner in which hydrazine was found is also striking.  
It only appeared because it fulfilled a particular 
biochemical role. Once in place, it blocked an enzyme and 
thereby broke the circuit between tumor and host. If 
hydrazine hadn’t existed, Gold would have had to invent it.  
This manner of discovery was a proper wedding of theory 
and practice, theory guiding practice and practice being 
used to refine theory. This was quite unlike the frantic 
screening for cell-killing drugs that went on in the 1950s 
and 1960s. Gold’s initial work in the late sixties may have 
seemed like “just a theory,” but with patient work it has 
become a reality. 

With gold, the Russians, and now the UCLA study, we are 
beginning to obtain real scientific knowledge about this 
fascinating approach, not sloppy science or 
pseudoscientific bluster. We won’t really know hydrazine’s 
true potential, however, until we see it in action against 
small, less advanced tumors—instead of the virtually 
hopeless cases against which it is usually being tried now.  
According to Gold’s theory, in the early cases hydrazine 
may do more than just stabilize the disease—it may 
actually obliterate tumors. 

And yet, even that would not be the end. For hydrazine 
itself is a new type of chemotherapy, as Gold wrote in 
1975. “Its clinical use at present represents a 
beginning...the first in a class of new agents designed to 
interrupt host participation in cancer....The clinical 
potential of hydrazine-sulfate-like drugs in cancer has only 
just begun to be explored.” 

Yet there are may forces in this country that have 
expressed long-standing hostility to such new 
approaches. In the past, they have gone to great lengths to 
black-list new drugs, to deny them funding, to bar positive 
results from even reaching the scientific community.  
If “eternal vigilance is the price of liberty,” then eternal 
scrutiny of the self-serving cancer establishment might be 
the price we must pay for an eventual cure. 

People don’t die from cancer. They die from the energy loss, malnutrition, weakness, and wasting away that cancer 
causes. 

