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(703) 777-4422

MeTrRO NuMBER
(703) 478-1303

The Honorable James Baker
Chief of Staff

The White House

West Wing, First Floor
1600 Pennsylvania Ave.
Washington, D.C. 20500

| Dear Mr. Ban“ —

I am writing to thank you for your perseverance in helping
initiate the planned relocation of the National Science
Foundation (NSF).

The contract signing and delivery of the first truck load of
NSF equipment to the new site in Arlington last Friday were
important signals to taxpayers that no government agency will be
permitted to block cost-saving measures.

I appreciated your assistance in a matter that consumed more
time than it ever should have, and I salute you for your
contribution to its resolution.

Thanks again and best wishes.

Sincerely,

Frank R. Wolf
Member of Congress
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Mr. Robert B. Zoellick
Deputy Chief of Staff

The White House

West Wing, First Floor
1600 Pennsylvania Ave.
Washington, D.C. 20500

Dear Bob:

I am writing to thank you for your perseverance in helping
initiate the planned relocation of the National Science
Foundation (NSF).

The contract signing and delivery of the first truck load of
NSF equipment to the new site in Arlington last Friday were
important signals to taxpayers that no government agency will be
permitted to block cost-saving measures.

I appreciated your assistance in a matter that consumed more
time than it ever should have, and I salute you for your
contribution to its resolution.

Thanks again and best wishes.

Sincerely,

FRW: jp
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THE WHITE HOUSE

WASHINGTON

January 14, 1993

Dear Ambassador:

Thank you for sending me the advance copy of Horst Krenzler’s
letter. And thank you as well for your kind words.

I, too, have enjoyed our opportunity to work together. We have
accomplished a number of important objectives, pushed others
closer to completion, and launched many more. I trust, with your
ongoing help, that the EC and the U.S. will make even.more
progress in the future. If you think I can ever be of help on
these or other topics in the future, please don’t hesitate to
contact me; you know that I remain personally committed to strong
ties between Europe and the U.S.

Sherry and I look forward to joining you at your dinner for

- Ambassador Dyvig later this month.

With best regards,

Sincerely,

Rober . Zoellick
Deputy Chief] of sStaff

Ambassador Andreas van Agt
Delegation of the Commission

of the European Communities
2100 M Street, N.W. - 7th Floor
Washington, D.C. 20037



DELEGATION OF THE COMMISSION

OF THE EURCPEAN COMMUNITIES 12 January 1993
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The Head of the Delegation

HAND DELIVERY

The Honorable

Robert Zoellick
Deputy Chief of Staff
to the President

The White Housa
Washington DC 20500

Lo P, W,

I have been requested by Mr Horst Krenzler to forward an
advance copy of his letter of 8 January 1993 addressed to
you. The original will be forwarded as soon as it is
received from Brussels.

r also wish to take advantage of this opportunity to say
that I and the Delegation have very much enjoyed working

with you over tha last few years and wish you every
success in your future.

frs ki,
Prtocns b Bz

Andreas van Agt
Ambassador

2100 M Street NW 7th Floor Washington DC 20037 Telephone: (202) 862-9500 / FAX: (202} 429-1766 ] Telex: 64215 EURCOM UW
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Mr Robert Zcelllc¢k
Deputy Chief of sStaff
The White House
Washington DC

USA

- Dear Bob,

Now that your period in office Ig drawing to a close | thought | would
writa to say how much | have appreclated working with you over tha last
foulr yaears.

It has been a hectic period, a time of great change, the disappsarance
% of old certainties, and the search for new structures and insights. Your
contribution to filling this Intellectual gap has bsen outstanding and

both the Eurcpean continent and the Transatlantic reiationship have
profited as a result.

[ hope very much that the next stage in your career will be as exciting
and as rewarding, and that you wlll stay ciosely In touch with us
whatever you ara doing.

With warm personal regards,

Slncerely,

Ly £ IS

Hwt-

Horst G Krenzler

-
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January 13, 1993

4 Atlantic Street
Charleston, SC 29401

President George Bush
Mr. James Baker
Mrs.. Barbara Bush

Dear Mr. President, Mr. Baker, and Mrs. Bush,

Today your staff and Dr. Burton Lee received the enclosed letters dealing with the
demonstrated critical importance of correcting magnesium deficiency (little used up to
now in this country) to more effectively and quickly control heart, artery, and arrythmia
problems. Also discussed was the recently demonstrated oral use of non-toxic gamma-
linalenic acid (present in evening primrose oil, human milk and your cells) to effectively
reduce or completely control arthritis, other inflammatory problems, and even cancer.

The first page of my letter happened to mention the comment in a letter to interested
rheumatologists almost a year ago (at the time of your annual physical) concerning potential
future use of oral gamma-linolenic acid for the presidents right hip joint.

Today our newspaper indicated at your annual physical exam you got a clean bill
of health; but also got a cortisone shot to relieve arthritis pain in your left hip which
sounds like last years minor problem might have worsened some. Almost thirteen years ago
in the hospital, I was concerned about the cortisone shots in my shoulders; but was told
they might freeze solid. I am not suggesting any similarity between my problem and
yours; except that the same approach that worked for me appears generally useful in
arthritis, A number of close friends use it to remove small pain problems with their golf
swing, etc.

The purpose of this letter is to send the exact same set of letters that I sent to
Senator Ernest F. Hollings, when he requested information on the phone over two years
ago on the therapeutic use of evening primrose oil to control arthritis; for possible use by
the wife of one of his colleagues. I do not know whether or not it was ever tried or
found effective.

I very much hope the president does not have any further problems; but still felt
it worth while to send on this additionsl information.

With heartfelt thanks again for your unbelievable twelve year contributions,

Pranted).. Ros

Frank J. Ball

FJBkaj
cc:  Dr. Burton Lee, III Senator Ernest F. Hollings
Dr. James E. Edwards Senator Strom Thurmond

Representative Arthur Ravenel

.




October 11, 1991

Senatar Ernest F. Hollings
Senate Office Building
Washington, D. C.

Dear Fritz,
1

My sincere apologies for the very long delay in responding to your request made in
one of our phone conversations that [ send you information on the therapeutic use of
evening primrose oil for the control of rheumatoid arthritis. You knew that I had
successfully used it over the past decade to stop my earlier severe rheumataid arthritis
problem, and were interested in passing this information on to an important colleague of
yours whose wife had developed rheumatoid arthritis.

2N NI X IR

Fritz, right here I am having the typist insert an addendum to the letter that.had
already been typed.

I had earlier tried te catch Or. Raobert Zurier (now Director of Rheumatology,
University of Mass Medical in Worchester) to mention to him that I was recommending in
the last paragraph of this letter that if your colleague was interested in trying gamma-
linolenic acid to control rheumatoid arthritis that he contact Dr. Zurier. He is both a
medical doctor, and a very active research scientist particularly on the effects of the
anti-inflammatory cellular hormone, (Prostoglandin E-1) on cells, animals and humans. I
had contacted him in late 1980 or early 1981 shortly after I found out that combined
evening primrose and Vitamin C seemed to have successfully controlled my rheumatoid
arthritis without the daily 12 - 14 aspirins and 6 Motrins that | had to take throughout
mast of 1980 to lower my pain and improve my ability to move around.

Dr. Zurier has just told me that he had just completed a quite successful double
blind study using oral borage oil containing gamma-linalenic acid from Great Britain on
14 rheumatoid arthritic patients and placebo on 13 similar patients. Last week he had
reported on this trial at the Joe Hollander Lecture at University of Pennsylvania Medical;
and had given a talk on it at Worchester this week. I knew he had this study underway.
Had I known the double blind test was completed successfully this would have been a
much shorter letter without my earlier letters and Zurier's earlier paper trying to give
enough back ground to convince. I'm leaving my letter and attachments as prepared;
since you claim to have read through some of my very long medically related letters sent
to you off and on over the past 13 years. Note on page three of the attachment from my
long August 1979 letter on Vitamin C, hydrazine sulfate, and cancer sent to you that [
happened to have picked up and reported on the relationship between Vitamin C and
;Prostaglandin E-1 formation about six months before 1 came down with severe rheumatoid

~arthritis; and about a year before I began taking Vitamin C and evening primrose oil to
try and control rheumat oid arthritis. This happens to be described in my December 22,
1980 letter on page 32 of this attachment which was included with my other earlier
letters to various medical personnel around the world beginning on attachement page 13.

I am also enclosing a snapshot of Dr. Zurier that might interest your colleague which
was taken in Washington at the March 20-23, 1990 Second International Conference on

Health Effects of Polyunsaturated Fatty Acids in Seafoods. These are even more




unsaturated. fats which produce three-series prostaglandin hormones. I happened to have
talked on the phone with Dr. Zurier on the 21lst (I paid for the 47 minutes). He mentioned
that he was not on the program, but had been invited to come there and give a talk on
his studies employing gamma-linolenic acid in rheumatoid arthritis during their session on
Rheumatoid Arthritis and Inflammatory Mediators on the 22nd. | fortunately caught a
plane in an hour to this interesting session; and now also take a fish oil capsule. This was
a mighty long inserted paragraph; but pertinent to one in pain whao also has trouble moving
about.

fxa kg T2 I L LS ¥

I have generally been careful in passing on any therapeutic type information picked
up in my intensive medical literature studies except to medical scientists, doctors, family
contacts, and close friends familiar with my effort and experience. I don't hesitate to
say that I take particularly high levels of antioxidants (Vitamin C, E, and beta-carotene)
and feel 500 mg. of magnesium as the oxide or chloride is desirable unless you have
severe kidney disfunction.

Vitamins, critical minerals, antioxidants and essential fatty acids such as gamma-
linolenic acid in evening primrose oil often take months to build up to beneficial levels in
the cells of people our age. In the past several years the likelyhood of low body levels,
and the benefits of high body levels of such nutients in inhibiting various degenerative
diseases during aging have become much clearer. The particular degenerative disease
that may bother you most depends on your own genetics, life conditions, and disease
exposures.

My own reading and experience indicates to me that I will have to take high levels
of authentic evening primrose cil or another gamma-linclenic acid source for the rest of
my" life to prevent overactivity or uncontrolled division of possibly transformed cells in
my joints.

Your colleague knows nothing about me or my experience; and if his wife decided to
try evening primrose oil she may not get benefit for several months, Since this makes
it unlikely she will try it, I am enclosing some underlined copies of letters I have written
to rheumatologists and others about my situation. Also enclosed is a October 1990 paper
from Arthritis and Rheumatism by Dr. Robert B. Zurier and others at University of
Pennsylvania Medical. His enclosed paper, Alteration of the Celular Fatty Acid Profile
and the Production of Eicosanoids in Human Monocytes by Gamma-Linolenic Acid, deals
with how oral gamma-linolenic acid that we are supposed to adequately produce in our |
cells can affect the inflammatary prostaglandins and leukotrienes in animal models. The !
paper also presents the apparent clinical improvement in 6 of 7 rheumatoid arthritis
patients who were given about a gram of gamma-linolenic acid daily in borage oil capsules,
I take about two thirds of that daily in evening primrose oil capsules.

I called Dr., Zurier a few months after I fortunately brought my severe rheumatoid
artritis under control in 1980 without continued use of drugs using 4 grams daily of
evening primrose oil (EFAMOL that I had been able to get from Dr. David Horrobin in
Montreal) along with an equal amount of Vitamin C. I now find that I need 7.5 grams
of authentic evening primrose oil and take 6 grams of Vitamin C.

Dr. Zurier had been conducting extremely interesting studies on the effects of the
cellular hormone, Prostaglandin E - 1, which is produced from the gamma-linolenic acid
that is present in our cellular membranes. Our cells usually produce adequate levels of
this precursor of our anti-inflammatory cellular hormone, Prostaglandin E-1, by desaturating
the linoleic acid present in vegetable oils and plants. Depending on our specific genetics,




exten¥ of cellular aging, end certain retroviral invasions; then different sets of our cells
can apparently inadequately produce gamma-linolenic acid which causes localized
inflammation as with the joint cells in rheumatoid arthritis.

Whereas | have always used evening primrose oil you will note Dr. Zurier used borage
oil which was made available to him when he was on a six month fellowship in London
in 1986. He and I were at the London annual meeting of the British Society of Rheumatology
in- November, 1986, where Doctors JJF Belch and R. R. Sturrock presented the first
successful double-blind trial on the use of 6 grams per day of EFAMOL (with and without
fish oil) compared to placebo on 49 rheumatoid patients.

Dr. Zurier, now chairman of Rheumatology at the University of Mass., Medical in
Worchester, is apparently just about to complete a double blind study on rheumatoid
patients using borage.

Dr. David Horrobin is a very widely published Canadian prostaglandin scientist who
has been amazingly innovative, perceptive, and dynamic, and seems largely responsible for
the therapeutic success:in a number of really novel disease trials currently being conducted
worldwide. Adequate oral evening primrose oil is used to provide sufficient gamma-
linolenic acid, which is the precursor of the inflammatory-inhibiting one-series of
prostaglandins, This is proving to be an eifective alternative to the almost universal
approach of using a host of different drugs (aspirin, ibuprofen, etc., etc.) to progressivly
inhibit the conversion of the precursor (arachidonic acid from meats and fish) of our
inflammatory two-series prostaglandins. The latter keeps us from bleeding to death when
injured; but are the source of an awful lot of pain, thromboses, etc.

Dr. Horrobin recently sent me a copy of the 44 Chapter 600 page book he edited:
Omega-6 Essential Fatty Acids: Pathophysiology and Roles in Clinical Medicine. It deals
mainly with a very broad range of disease problems where disturbances in the proper
distribution of gamma-linolenic acid and other prostaglandin precursors often seem to be
a major factor. Since | had already purchased , largely read, and underlined my copy;
I'll pass his on to the medical library and hope others read it.

Oral evening primrose oil has been very successful in five double blind trials in
England for the control of &dtopic and infantile eczemas; and now the British Health
Service pays for it as EPOGAM in handling this serious problem. One of my brothers
had infantile eczema and I can thus truly appreciate what a great benefit this simple
cure for that infant malady (that you grow out of) would be for the child and the family

This is getting too complex; and since Dr. Robert Zurier is the most scientifically
and clinically active in this country relative to the use of gamma-linolenic acid for
rheumatoid arthritis; your colleague might be interested in contacting him.

Sorry it's such a long letter, but my experience is that where there is not yet
medical acceptance, people really have to truly understand why they might benefit. This
is also needed for them to continue to stay with it when they are later doing fine.

I am leaving tomorrow morning at 6:30 am to attend the American College of
Nutrition annual meeting in Clearwater Beach until Monday night. I will then join Mary
Lib in New Orleans where our son, Stuart, is an opthamologist at LSU medical. There
are also three of our nine grandchildren, all under seven.

All the best,. Or. J. J. F. Belch . Dr. Carwile Le Roy
Dr. J. Booyens Dr. R. D. Sturrock
. Dr. David Horrobin Dr. Robert B. Zurier o
Frank ¥. Ball ; Rueytes
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PERTINENT INTERRELATIONSHIPS BETWEEN CANCER, RHEUMATOID ARTHRITIS,
THE EVENING DLOOMING PRIMROSE AND THE GREEN-LIFPED MUSS
r:-‘_-_——&.——-ﬂ_:‘."_’——-—

(Memory Jogger for Presentation: May 1“3_. 1931)

CANCER TISSUE

Ay ha ST

Completely different from normal cells in that 6§0-99% of

nutrients are fermented to lactic acid rather than almost total
_ oxygenation 1o carben dioxide.

Cancer invasivness oromoted by:

1. High continual release of collagenase enzyme by cancer
" tlssus breaks down the external collagen ropes that
enmesh near-by cells.

2.  The sami-rigid gelled water which binds together adja-
cent cells and collagen ropes is made fluid by release’ of
hyaluronidase enzyme which can depolymerizes the sol-
uble hyaluronic polymer gell.

Recent evidence indicates cancer tissue is composed of up to
25% activated, but incompetent defensive macrophages (very
large white cells). These produce collagenase, hyaluronidase,
Iactic acid, and toxic superoxide; and could be a major part of
the problem. .

Recently lound that the profective enzyme (SOD} that de-
stroys superaxide was very low or absent in cancer cell
_mitochondria where nutrients must be oxidized.

Cancer patients exhibit extremely low Vitamin C blood levels

RHEUMATOID ARTHRITIS JOINTS

[nvolved joints produce high lactic acid levels which may be
one cause of pain.

Joint problems partially involve:’

1. Coitagenase release attacks the collagen lining of the
joint: - T

2.  Detrimental thinning of the jelled joint lubricant by
depolymerization of the dissoived hyaluronic polymer
gell.

Macrophages activated by injesting uric acid crystals in joints
appears to be the cause of goyt. High levels ofac_t_i_ﬁcd
macrophages, which live for months are in rheumatoid joints.

Superoxide dismutase (SOD) epzyme from cattle gave reduced
inflamation and pain on rheumatoid patients.

e

-

Rheumatoid patients rug_guite low in Vitamin C levels and

and are low in zinc. * their blood is often one-third down in zing and histidine.

* Prostaglandin E_z_(PGEZ, an inflamatory ceflular hormane) runs Inflamatory PGE2 in the joints is generally acknc;wledgcd as

quite high in ‘CaNcer patients. C..‘._a:ﬁ_i:%r:qeﬂs appear 10 lose the = main _cause of swelling and pain In rheumaroid arthritis.

capacity to convert polyunsaturatéd fats malipolenic Pain reducing aspirin and similar drugs inhibit the oxygenation

agid. - This precursor of PGE], appears to be needed to inhibit of arachidonic acid which atherwise 15 converted to the

excessive PGE2 {formatien. inflarnmatory PGE2. -
,..!.a-:t—. —— .

Evening Blaoming Primrose Saed Oil
——— S——r

e ——— —

Q&F?MMQ a leader in prostaglandin research and thinking, showed PGEI cap_inhibit PGE2 formation and may correct immune T
lynphocyte defects, but its half Jife is only about a minute and its effectiveness occurs only over a precise ultra low concentration range.
He postulated beneficigl use of the only available gammalinolenic source (Evening__?rimrose Qil) to boost coatinuocus PGEI formation in
possible__' treatment of arthritis, scleroderma, ca.n_&e_r.'muh:gle“ §Elerosis, ot selected collagen and adtoimmune discases. -

h

Der. Robert Zurisr, Chairman of Rheumatslogy, Un_iv. Pennsylvania Medical, demonstrated the ability of PGEL to reverse the severe
L=

. sympfoms (iqemicé'l to the arthritic disease, sysigmic lupys) which are spontanecusly generated in the hybrid cross of NeW Zealand Black
and white_mice TNZB/W). He also showed that the presence of PGEl could prevent the usual arthritic_symptoms developed in mice on

injection of Freund's adjuvant.

Horrohin and others showed that at physiclogical bload concéntrations Vitamin C, Vitamin B, zinc, histidine and ethyl al i

b i howe . ¢ g b y! alcchol selectivel:
promote formation of PGEL from gammalinolenic acid. There is signiilcant Tesearch and 6:"n=a'|Eal literature suggesting some b’cnciﬁy;
from each of the first four of these n rheumartoid arthritis. Yitamin C also appears most impartant in promoting cancer control.

Yitamin C strongly inhibit; collagenase formation, is required for collagen {iber formation, is 3 necessary cofacter in over 30 enzymes anc
decomposes toxic superoxide. Promotion of PGEL formaticn, however, may constitute a major mode for many of its benelicial actions.
- . L — — e e ir——

——————

Extract of the Creen-Lioped Mussel (Perna Canaliculus)

Last month, on 2n Aur:\ra!ia-New Zealand trip, a {reeze dried extract (SEA TONE), which was produced from a lacal musse] extract wa:
noted 1o be marketed in drug stores as a food supplement, The 1979 book “Reliel from Arthritis - A Salc and Eflcctive Treatment fromr

the Ocean” covering this green-lipped mussel extract gave no convincing evidence, but a reliable physiotherapist there reported observing
a surprising benelficial response in two patients taking it. : -

A camputer search of the medical literature turned up no pertinent literature studies on shell fish extract In control of arthrltis, but some
impressive demonstrations of cancer control in anirnals using extracts from clamns (mereenaria mercenaria). Clams had been sc'lcc!cd far
evaluation as they were found surprisingly free of any cancer growth. Clinical studies were not conducted, but experiments on variou:
cancer cells and eral use in various animal cancer studies scemn 1o show quite encouraping elficacy. .
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6. P. W, A. Mansell and N, R, Diluzio havelreported encouraging
clinical results {n the chapter "The In Vive Destruction of
Human Tumor by Glucan Activated Macrophages”, in Book 3, pages
227-243.

7. White blood cells are activated and emit chemilumineseénce
presumably because of superoxide radical release; when intact
yeast cell wall (zymosnng is added and picked up (B, M, Babior,
Baok 1, pages 277-281), Zymosan from which DiLuzlo extracts
the active Glucan has been known to be active against implanted
solid animal tumors since 1940; and a number of animal studies
have been conducted with it. ;

Activated but Unsuccessful Macrophapes in Diseasey of .the Jointas (7)

Macrophapes are remarkable defenders when properly armed and
§hppIEea;‘since thiey can multiply as nceded, consume large
quantities of bacteria, consume dead cells, kill and then
consume cancer cells larger than themselves, excrete chemicals
that slow down the division of other cells, etc, If they are
activated; and are ngot able under the existing body situation
{such as low blood ascorble acid) to complete their job and
return to the resting state; then macroﬁhages seem to coptinu-

a {‘te ease superoXide radicals from their membrane and secrete
collagenases. ~ This should result in inflamation, breakdown of

" the Iubricacing hyaluronie acid polymera,” (J. M. McCord, Science”

2}

3)

185, 529 (1974)) and decomposition of adjacent body collagen. 1In
essence, as may be happening in cancer, the inadequate macrophag:
could become 2 major source of a continuing disease problem.
——— - —_ - - .

In_pout the macrophages quite clearly phagoeytize the sodium
urate crystals that gomegimes precipitate Irom our blood when
HIgh levels of protein are consumed. This happens because.
humans long ago lost the capability to convert their relatively
insoluble uric acid to soluble allantoin, like other animals

do (Book 9, pages 1647-1660). Since the macrophage wasn't
designed to handle sodium urate crystals {t doesn't quickly
complete the job and apparently keeps excreting inflammatory
products. When this occurs in a jolnt (and it is evident’in
microscopic pletures) then the superoxide radicals that would
be continually released should contribute to a break down of
the lubrication (water - hyaluronic acid jell) and the constantly
released collagenase should and does attack the collagen lining
of the joint. It is not surprising that pain should be acute.

In tuberculeosis, as mentioned earlier (page 18), the white cells
can phagocytize the tuberculosis bacillus, but they cannot
cely

complete]ly kill ir off)” "Their consg%g;hﬂggggpt seems to account
fégpfﬁi'igtérng} %%ryutignﬂpf tubercles in the lung,- _—

e

Off and on browsing through the various arthritis sections in my

copy of Book 9 and the later Book 8 during vacation, left the strong

s n
i fon that relecases from variously activated, but "inadequate
mgz;g;;a:es could be a major_fagtor in the unatetractive &5 eq%s of
a number of arthritii and similar type diseases,  Pain Proglems
release of "toxins" into tha

apparently occur from an inflamatorxtox1n" seons o ba summroxiis,

synovial fluid of the joints. One

probably from "inadequate" white cells in the joints, since injeztion

)

&)

" human tumor tissue contained macrophages.

. . ' . . -.\

Gold, nnd Gregorie R T

Doctoés Cameron,
August 13, 1979
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of a soluble superoxide dismtase enzyme (Orgotein) from the red
cells of cattle reduces inflammation and joint pain in horses and
dogs. This enzyme is reported to be nontoxic, nonallergic, and
to give quite encouraging results in clinical trials controlling
inflammatory and thus pain problems in animals and man (Book 1,

pages 516-549). We will thus presumably be hearing a lot more of
it in the future.

Suffigiegs ascorbic acid in our plasma will also get rid of in-
flammatory , su eroxlde radicals as they oxidize ascorbic to dehydro-
a5C0Tbie acid.” Astorbic also energizes macrophages, turns off the
attack of released collagenase on Joint lininga, and promotes
decomposition of any inflammatory histamine.

ngggigg of ascorbic acid lqu%g (page 16) with a ing could be

one large cause ofhthe "normal” degenerativ nt respo o
aging, Adequatel igher ascorbic and other vitamin levels, Tt
seems, shculd s ow1¥ reverge collagen degeneration and bone dis-
tortions In"thé active Joints. -

Macrophages in Human Cancer

1. Just before mailing this letter, a Cancerline computer search
was made to try and determine if human cancer tissue exhibited
cellular contents of macrophages near the high values found in
the induced and implanted rar tumors,

2. Although induced and implanted rat tumor tissue contained from
2 to 68% macrophages, it was still an open question to what extent
The human immune system
has seemed relatively ineffective against human cancer when it

has reached the size at which it is usually detectable. This could
be because the macrophage wasn't attracted to the tumor or it
wasn't very viable in the human tumor.

3. Three pertinent recent papers were found, which in total seem
most encouraging; and also give the answer why it wasn't realized
that human cancer tissue can actually be composed of a high per-
cenitage of macrophages, ’ .

4. The paper, "Mononuclear Cell Content of Human Solid Tumors",
by E. M. Hersh, et, al. (Med. Pediatr. Oncol 2, 1-9 (1978)
assessed 28 primary and 17 metastatic solid human tumors for
cancer and mononuclear type cell content by light microscopy and
lymphocyte stimulation to blasto-genesis. On average there were
about 13.57 lymphocytes and this dropped to 5% in the mctastatic
tumor tissue. What appeared to be macrophages only constituced
about 1% of the solid tumor tissue cells. The Lymphocytes, however.
are attracted to the solid tumor in substantial numbers and they
exhibited a 964 viability. Very few macrophages could be detected
by optical microscopy; and their identification was not certain.

5. The paper "The Significance of the Macreohage Content of

Human Tumors" by C. L. Gauei, was found In Lhe Swiss book "Lympho-
cytes, Macrophages, and Cancer (1976)" edited by G, Mathe, I, !
Florentine and M. C, Simmler, Using the same immunological techni:
que of Robert Evans on page 9 to detect macrophages, Gauci first

.evaluated a rat benzopyrene-induced sarcoma (HSBPA) and & rat

-
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Since the conversion of linoleic acid to dihomogamma linolenic acid
also involves oxygenation with lipoxygenases (Book 2, pages 29-79;

" eI - . Mats Hamberg, et. al., "“Fatty Acid and Steroid Metabolism") it
e e e et o ket ot St : seems possibie that ascorbic may also be beneficial in that converajon

Park, 1tauon deuretes

Vitamin C and Iﬁ-n_ﬁmlly: an assessment of the evidence

. L ]
_ Since both the lymphocytes and macrophages. seem the most important
clin. exp, Irmunol. (1978), 32, 370-379 defensive white blood cells in reaisting cancer, this additlonal
- information indicates how the low ascorbic acid levels found in

surnlary cancer patients might damage their immune capability.

Ther high cuncandsation of sscorhate in Teurenyies and e 1apid enperitare during Infiviun and*
phagswytony beppests b ode b the vitaman in the immune prosess. Enisdenwe poblihal 1 dite
shem b o e emgni in the migution and plhagigy s by auscrephages and liuaastes, o wll
a8 the imbanon ot ¢n prestion of delayed ba peransitivivg. Din eftcet o antdualy gonduciion end

erenciemant raah i Gt bat bl mimml. b sty poggesis thee o o e As it is 1ot certain how- many . macrophages there dre in a cancer;

v, o vebvneos the vae of ragadons therap e Sy i SERTEE it seems propitious to try both high levels of ascorble acid, and
: to improve the odds and quality of life by use of hydrazine sulfate.
Hopefully, stimulation of macrophage division through use of glucan

soop or other non-toxic polysaccharides will develop as still another
l . . natural approach to stimulate our immune system to control cancer.
{ mof With sincere admiration for your effort, courage, and progress in '
i i 3 fighting back this scourge!
; m/ o . - Most sincerely,
i . Lt
au ) =5 Frank J. Ball
[ ] " wn
by loed
Fon | Piapayin arih by of perisenrsd nam rdsgrs obt baab it aish i spplemoied =ik srcase €C: Dr. G. G. Allan ’ Dr. O. Hayaishi
s oo Stot watroe ot T e ot vabed a3 et vt i e perard . Dr. J. A. Austin ’ JDr. E. M. Hersh
L L hy 18 phprayime .
Sparbd edteles Presdonaunt suistiont s Pt r-»_h;--vr:--;--f-e-m:w-'-_u Dr., B. M. Bablor Dr. R. B. Johuston
u.lll-Ill'h.lgu"-u-llI:lu-luhh-ﬂu-.l-w.llhulhl-ur-:l-l::“u'lm.n_l[,,::- ‘,:-;":1 : Dr. Prioleau Ball Dr. J. E, Lehmeyer
S e s donirg the ensbinen and e pentnisg et ST clenieodesnin Dr. Michael Beaven Dr. P. W. A. Mansell
Dr. P, B. Beeson R : Dr. 8. G. Mason
. Dr. G. R, Buettner - Dr. A. M. Michelson
Vitamin € Regulation of Prostaglandin El Hormone Formation Dr. I. B. Chatterjee Dr. R, A. Morantz
—_—— e 1, T i i o AT Al Dr. M. A. Chirigos Dr. D. J. McCarty
While looking for the latest information on macrophages in human - Dr. C. G. Cochrane Dr, J. M. McCord
cancer, I looked into the August 1979 issue of Medical Hypotheses, Dr. N. R. DiLuzio Dr. Walsh McDermott
and Found (p. B849-58) an article by D. F. Horrobin, et. aE.. eAtLtled - Dr. W. F. Doe Dr. K. W. McKerns
THE REGULATION OF PROSTAGLANDIN E1 FORFATION: A CANDIATE FOR ONZ Dr. Robert Evans . Dr. L. W. Oberley
OF THE FUUDAMENTAL MECHANISMS INVOLVED IN THE ACTIONS OF VITAMIN C. Dr. J. A. Fee . Dr. Linus Pauling
Dr. Horrgbin is at the Clinical Research Institute of Montreal and . Dr., M. A. Fink Dr. D. C. Richardson
wrote the book, Prostopglandins: Physiolopy, Pharmacology and Dr. D. S. Fletcher Dr. 5. W. Russell
ciirnfcal Sipnificance EIWHi. He rcvxcweﬁ in this paper as indizated pr. 1I. Fridovich Dr. Albert Szenc-Gyorgyl
In the abstract below the potential significance of his recent Dr. H. H. Fudenberg Dr. M. L. Salin
publication (Prostaglandins ted, 3: 129-37, 1979) which showed Dr. €. L. Gaucl Dr. J. U. Schlegel
that ascorble acid enhances the formation of prostaglandin hormoies, . . Dr. Mats Hamberg
such as PEGI. :
; Also to distribution of July 14,1978 letter to Dr. H.B. Gregorie
ASTRACT e .
:;55{.‘?57:':;:'—:;:"!:‘.'..:'gﬁl!e!:r:!..:fl! In_pumsn plajelats™ The effece o

relev tinga of concentra
eoqul red™or T 1ysohocpte TunciTon and plm!; najor 5':'!|"|:.I:£|cre::f:t::n
of brmung respontas, PEDN s also dmpartant Ia the requlation of collagen
ard grownd wubtlaney saldbollya, In cholestescd megatalise and Ia regulation Y
of respostiversas 1@ Inpulin. It 15 groposed that drfective formanion aof *
PEEN could secoval For ming of the fescurus of sgurey and For many of 1he w
teparied herapautic effeces of wivsmin €. If corract, witamin € will ke of )
valua oaly Ia tonjuactlon with sn adequats supply of dihomagamalinolenlc
-514, the pracurior of P:l!.. Cosantlal lacey aclas, pyfldanlae and alnc are
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THE REGYLATION OF PROSTAGLANDIN E) FORMATION: A CANDIDATE FOR ONE
FUNDARENTAL HECWARTSHS VRVOLVED TH THE ACTTONS OF i?glﬁfﬁ_gt -
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X p.F. Horrobin, H. Oka, H.§. Manku, Clinlcal Research Instltute of Hontreal,
110 Pine Avenue West, Montreal H2W IR7, C§nada.

ABSYRACT .

vigamin € stimulates ;he_fé;gg;jgg‘gf PGET I human platelets? The effest '
oicurs over the physiologically relevant range of_concentrations. PGEL i3
required for T lymphocyte function and plays a major part in the requlaglon
of immune responses. PGEI is also important in the regylatiun of collage?
and ground substance metabolism, ln cholesterol metabolism and in regulation
of responsiveness to insulin. It is proposed that defective formation of
PLEI could account for many of the features ?: scurvy and'lorlmagy ?:lt:e of

rted therapeutic effects af vitamin C. correct, vitamin C w e
:igze only in :onjunctlon with an adgquate supply ol dihomagammalinolenic
athd, the precursor of PCEl. Essential fatty acids, pyridoxine and z!nc are
3TF required 16 achieve this. .

JNTRODUCT ION .

ﬁ'lhough'[he clinlcal features of vitamin C deflclency are well known, there
is still po fully convincing explanation of lts act!ons at the cellular leval.
This Vack of understanding of a fundimental hio:hemncal mechanism may have
contributed to0 resistance to the use of.vltamln C as a therapeutic agent
even though there is relatlvely good evidence of Tts value in a number of
situations. We have recently discovered that over 2 Physlaloglc?l rangs of
concentrations vitamin C enhances the con?erslon of dihomogammalinolenic
acid (DCLA) to prostaglandins (pGs), particularly PGEl, In human platelets
(1). Me suggest that this mechonism can account for many of the known
actions of vitamin C and reveals that :hefapeullc results are to be expected
only if adequate supplies of DGLA are available. : .

By far the best documénted effects of vitamin € are those on collagen aTd.
graund substance and on resistance to infections, Severe vitamin C deficiency
15 humans and othar species which .cannot manufaceure Itrthemfelves I?ads to .
a widespread disruption of collagen, susceptibility to a variety of infec-
tiors, weakaess, depression, elevated cholesterol levels, reiislancn to

P P A L e We = w¥ sha .

Medlcal Hypotheses 6: 463-86, 1980

THE REVERSIBILITY OF CANCER: THE RELEVANCE OF CYCLIC AHP, CALCIUM,
ESSENTIAL FATTY ACIDS AND PROSTAGLANDIH EL.

bavid F. Horrobin, PO Box 10, Huns' Island, Hontreal H3E 148, Canada.

ABSTRACT

Yransformed cells In culzure can_be normpallsed (made to undergo reverse,
transformation] by exposure ta cycllc ANP, prastaglandln (PG) €] and certaln
drugs. One of thE¥e dFigs, thioprollne, has been successfully used In treat-
Ing human cancer, All cancer cells have a number of common characteristics:
they exhibit aerobic glycolysis, they fail to show feedback regulation of
cholestero! bicsynthesis, they do not regulate cytoplasmic calcium levels
normally and they produce excesslve amounts of 2 series PGs. 1t has been
known since 1975 that transformed éells cannot make PGE] because of 133%
of the deTta-b-desaturase énzyme which converts Yinolelc acid to gamma-lin-
olenic scTd, Yhere Ts evidence thal PGE] acting TR concert with”™ throabonane
ATTis eflects which make It able to reverse all the metabolle abnormalities
coamon to all cancer cells. 1t Is therefore argued that loss of the abillty
to make PGEl and/or thromboxane A2 may be ghe ¢ritical step in maligrant™
chan@=- T _many forms of cancer. Redtaration of normal FGtl synthesls by
3V1ding_gama-linclenic of dlhesdgammalinolenic acids which wiil By-pass
the blocked desaturase, should be ot value In norma)ising mallgnant cells
and reyerylng cancer growth. Since this approach [s" completely non-toxig
It is fiere seriously suggested that 1t might be ysed as a fIist step’ln’
treatment of those cancers where current evidence suggests that delay In
the administratlon of orthodoX treatment Is unllkely to affect prognosis,

{HTRODUCTION
Cancer therapy s dominated by the fdga that treatment mg:g_!]m at destruc-
tIBA B cancer ¢ells,  The goal is to'explolt some difference between the
cancer ¢ellt and the normal cells which will allow the cancerous gnes to be
selectively destroyed, The selectivity of current chematherapy and radia-

* vion therapy, such as it Is, depends on the Idea that the already damaged

vegulatory functlons of cancer cells can. be totally dlsrupted more easily
than those of normal cells. Slnce the purpose of these treatments Is to
produce damage it Is not surprising that they harm normal cells. 1t Is thus
fot surprlsing Lhat most cancer therapeutic sgeats are themselves carcino-
gens and vice versa. It Is the thesis of thls paper that a more ratfonal
3im In cancer would be the normallsation of cancer cells by technlques which
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ALTERATION OF THE CELLULAR
FATTY ACID PROFILE AND THE PRODUCTION OF
EICOSANOIDS IN HUMAN MONOCYTES BY
GAMMA-LINOLENIC ACID

SALLY PULLMAN-MOOAR. MICHAEL LAPOSATA, DIANA LEM, RALPH T. HOLMAN,
LAWRENCE J. LEVENTHAL, DEBORAH DEMARCO, and ROBERT B. ZURII_*;R

We administered borage seed oil (9 capgules/day)
for 12 weeks to 7 normal controls and to 7 patients with
active rheumatoid arthritis. The therapy provided 1.1
gm/day of y-linolenic acid (GLA). GLA administration
resuited in increased proportions of its first metabolite,
difiomo-+-linolenic acid (DGLA), in circulating mono-
nuclear cells. The ratios of DGLA to arachjgonic acid
and DGLA to stearic acid increased significantly in these
cells. Significant reductions iifix‘-ﬁs'ﬁaglandin E;, leukp-
triene B,, and leukotriene C, produced by sfWfiulated
monocytes were seen after 12 weeks of GLA supplemen-
tation. The antiinflammatoty effects of GLA at_]_r;___ljgi_s-
tration observed In animal'ﬁ'ms_', and the apparent
clinical improvement experienced by 6 of 7 rheumatoid
arthritis patients given borage seed oil in this open,
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uncontrolied study may be due in part to reduced
generation of arachidonic acid oxygenation Ero&um, ’
A =
Arachidonic_acid (20:4 n6) is the major fatty
acid_substrate for cyclooxygenase and lipoxygenases
it cell membranes of peopie who eat standard wé’t-e_{n
diets. Oxygenation of arachidonic donic acid Ieads to pro-
duction of mediators of inflammation such as prosta-
glandin E, (PGE,) and leukotriene B, (LTB,). One
approacii*to modulation of eicosanoid production is
supplementation with alternative dietary fatty acid
substrates for these enzymes in an effort to generate a
unique eicosanoid profile with different biologic ef-
fects. The w3 (n3) fatty acids eicosapentaenoic acid
(EPA) (20:5 n3) and docosahexaenoic acid (22:6 n3),
which are prominent in_’ﬁsh‘oﬂ lipids, inhibit formation
of cyclooxygenase products derived from arachido-
nate (1). Diets enriched in fish oil also reduce the
amount of LTB, generated via the 5-lipoxygenase
pathway in stimulated_polymorphonuclear leukocytes
(PMN) and mongcytes, suppress LTB-induced PMN
cReMotaxis and adherence to endothelial cells (2),
reduce generation of platelet-activating factor by
monocytes (3), and reduce production of interleukin-1
(IL-1) and tumor necrosis factor by peripheral blood
monocytes (FBM) (4). Fish oil supplements have
therefore been used in attempts to suppress inflamma-
tion in experimental models (5-7) and in patients with
rheumatoid arthritis (RA) (3,8-10).
T Less atiention has been paid to certain plant
seed_oils, notably those extracted from seeds of the
evening primrose and borage plants, which contain
relafively Jarge amounts of yhnolenic acid (GLA)
(18:3 n6). GLA 1s converted to dihonio-y-linolenic
acid (DGLA) (20:3 n6), the fatty acid precursor of the
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LA THERAPY IN RA
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LINCLEIC ACID (18:2)
DELTA-6 DESATURASE

= COOH

GAMMA LINOLENIC-ACID (18:3)
ELONGASE
— COOH

DIHGMOGAMMA

DELTA-5 DESATURASE

COOH

LINOLENIC ACID {20:3)

[

PGE; TXAj4 {150H)DGLA LTC,

monoenoic prostaglandins (e.g., PGE,) (Figure 1).
DGLA can also compete with arachidonate for oxida-
tive enzymes, thereby reducing production of arachi-
donate-derived cyclooxygenase products (11). In ad-
diton-DGLA cannot be converted to an LTB
compound (12); it is converted via 15-lipoxygenase to
{5-hydroxy DGLA, which has the capacity to inhibit
5- and 12-lipoxygenase activities (13). Therefore,
DGLA should have antiinflammatory actions due to its
Ay, e e B v =
capacity t6 reduce synthesis of oxygenation products
of arachidonic acid, which are mediators of inflamma-
@T‘G_I;_A dietary enrichment ags in fact suppress
acule arld chronic in am!nggion as wg.gg_s joint_tissue
in"l_ﬁ';y in several experimental animal models (14-17).
In animals treated with evening primrose Ot borage
seed Oils, cells from inflammatory ‘exudate are_en-
riched in GLA and its elongated product @i:\
exudate PGE, and LTB, concentrations are reduced
(15.16), and Teukocyte eHector functions (chemotaxis,
lysosomal enzyme release) are suppressed (14). Thus,
the n6 fatty acids GLA and DGLA may have biologic
effects analogous to those of the more extensively
studied n3 fatty acids.

We therefore evaluated selected effects of bor-
age seed oil administration on_peripheral blood cells
from normal controls and from patients with RA. The

— 2

- —

- ARACHIDONIC ACID (20:4)

[orcLoOXYGENASE] [LroxyGENase|
PGE; TXA3 LTCy, Dy By LTBy
== —

Figure 1. Metabolic pathway of «-6 (n6) fatty acids. PGE, = prostaglandin E,; TXA, = thromboxane
Ay (150HIDGLA = 15-hydroxy dihomo-y-linolenic acid: LTC; = leukotriene C,.

present effort was made to determine whether the
potential antiinflammatory effects of GL.A administra-
tion would be reflected in biochemical responses. The
P g ——r . ey P .
results Of this study indicate that GL.A administration
increases the proportion of DGLA in circulating cells
and reduces PGE,, LTB,, and LTC, production by
PBM $timulated’in vitro. =

PATIENTS AND METHODS

Study design. The study, designed to, evaluate the
effects of borage seed oil administration on selected in vitro
biochemical responses of normal controls and patients with
RA. was approved by the University of Pennsylvania.Com-
mittee on Human Experimentation. Seven patients (2 men
and § women) with an age range of 2645 years and a disease
duration of 6 months to 5 years were selected for study. The
7 patients and 7 normal controls gave informed consent, and
all finished the entire 12-week study. Patients had class il or
class 1T RA according 0 the criteria of Steinbrocker et al
(I8 and met the American Rheumatism Association criteria
for definite or classic RA (19). RA patients had active disease
as defined by the presence of atléast 3 of the following: 3 or
more_swollen joints. 6_or more_tender joints, morning
stiffness of at least 45 minutes duration, and a Westergren
erythrocyte sédimentation rate (ESR) of at least 28 mm/hour.

Patients were_treated with nonsteroidal antiinflam-
m_ato[g'_ drugs (NSMDS).and .analgesics, and cou_l_g_t_a_l_:r_t_a_.icing
upto 10 mg preg_l_'nlsone_{ga_y_. Patients were not réceiving any
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other drug, except that 2 were taking oral contraceptives. No

patient had been treated with stow-acting antirheumatic -

drugs during the previous 6 months. No attempts were made
by the examining physician to alter diet or reduce medication
during the 12-week period. Patients were free to reduce the
NSAID dosage if they felt better, and to reduce the pred-
nisone dosage after consultation with the physician. Before
borage seed oil treatment began, and at weeks 6.and 12 of
therapy, patients were assessed with a complete blood count
including differential leukocyte count. platelet count. ESR,
and for levels of liver enzymes, serum creatinine, choles-
terol, and triglycerides. Fenile women were also given a
pregnancy test.

Normal controls were also seen at 0, 6, and 12
weeks, and laboratory studies were done at those times.
Patient evaluation included duration of morning stiffness.
50-foot walk time. grip strength, number of times sleep was
interrupted each night, patient assessment of disease activity
on a visual 0-10 scale (0 = absent and 10 = Very severe),
change in medication, and joint examination. Activity of
joint disease (joint score) was recorded as the sum of
swelling, tenderness, and warmth (1 point for each) for all
involved joints. Each patient was interviewed and examined
by the same physician-investigator.

The 14 participants took 9 capsules of borage seed oil
(provided by John Williams; Bio-Oil Research. Ltd.,
Nantwich, Cheshire, UK) daily for 12 weeks. The fatty acid
profile of borage seed oil is 47% linoleic acid, 23.6% GLA,
15.1% oleic acid, and 14% saturated fatty acids (palmitic and
stearic). Each capsule contained 0.5 gm of oil and 118 mg of
GLA; the oil supplementation provided 40.5 kcal/day. Cells
from controls and RA patients exhibited similar enrichment
with DGLA and similar changes in eicosanoid production.
Thus, controls and RA patients are presented as | group for
purposes of the biochemical studies. .

Individuals are identified by the same number in each

table. Patients 1-7 represent the 7 RA patients, and subjects _

8-14 represent the 7 healthy controls. Treatment of RA
patients was as follows: patients | and 2 were receiving an
analgesic (acetaminophen), patients 3, 4, and § were receiv-
ing an NSAID only, and patients 6 and 7 were receiving an
NSAID plus prednisone (5 mg/day and 6 mg/day, respectively),

Isolation and activation of peripheral blood mono-
nuclear cells (PBMC) and PBM. Leukocytes were harvested
from heparinized venous blood (20), diluted 1:1 with
calcium- and magnesium-poor stérile phosphate buffered
saline, and fractionated with Ficoll-Hypague to separate
mononuclear from polymaorphonuclear cells. PBM were ob-
tained by adherence to gelatin-coated flasks (21). Nonadher-
ent cells were washed off the flasks, and PBM were removed
from the flasks with 5 mM EDTA. A cell pellet was obtained
by centrifugation. Cells were resuspended in RPMI 1640
with 109 fetal calf serum, 0.1% penicillin/streptomycin, and
plated at a concentration of 10° PBM/ml. Cell viability

-determined by trypan blue exclusion was routinely >90%.

Stains for nonspecific esterase indicated that preparations
contained >90-95% PBM. In some studies, samples of
mononuclear cells (PBMC = monocytes + lymphocytes)
were obtained before monocyte adherence. ;

PBM (1 x 10°in a volume of 1 ml) were allowed to
adhere to 24-well flat-bottom tissue culture plates (16-mm
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wells; Linbro. Fischer Scientific, Pittsburgh, PA) for 1 ,
before addition of 500 ug of heat-aggregated human IgG
Indomethacin (107°M) was added to selected wells ar the
same time. After incubation at 37°C for 19.5 hours iy an
atmosphere of 5% CO,, calcium ionophore A23187 (5 He/ml)
was added to the remaining untreated PBM for 30 minutey,
After 20 hours. supermatants were removed -from PBM
cultures, centrifuged to remove cellutar debris. and stored at
—70°C. Cell viability evaluated by trypan blue exclusion
after the 20-hour incubation was >90%.

PGE measurements, Total PGE was measured by
radioimmunoassay (RIA) (22) using an antibody (Advanced
Magnetics, Cambridge, MA) that does not discriminate
between PGE, and PGE, (100% crossover). and dextran-
coated charcoal was used to separate free PGE from bound
PGE. The sensitivity of the assay is ~30 pg, and the
intraassay variation is < 10%, *H-labeled PGE, was obtained
from New England Nuclear (Boston, MA).

Leukotriene measurements. LTB, and LTC, were
measured by RIA with the Amersham (Arlington Heighis,
IL) *H assay system.

Preparation and analysis of fatty acid methyl esters,
Samples for fatty acid analysis were stored under nitrogen in
1 ml of an aqueous solution at —70°C until studied. Lipids
from each sample were extracted according to the procedurs
of Cohen et al (23), and the fatty acids were methylated using
boron trifluoride in methanol (Applied Bioscience, Paterson,
NJ). The mixture of fatty acid methyl esters (FAME) was
analyzed by gas-liquid chromatography using a 180-cm
packed column of 10% SP 2330 on chromosorb W (Supelco,
Bellafonte, PA) and a temperature program from 150°C to
250°C increasing 10°C/minute, in a Varian (Palo Alto, CA)
3700 instrument equipped with a flame ionization detector.
Peaks were identified by comparing retention times of the
FAME to known reference standards (Nu Check Prep,
Elysian, MN). The area under each peak was calculated
using a Hewlett-Packard (McMinnville, OR) 3390A integra-
tor; the percentage of each FAME was calculated by divid-
ing the individual peak area by the total area under all the
peaks.

In some studies, the composition of phosphalipid
fatty acids was determined. Lipid extracts were applied to
siica gel thin-layer piates and developed in 30-60°C petro-
leum ether:diethyl ether:acetic acid (80:20:1 volume/
volume/volume). Chromatograms were sprayed with 0.1%
2,7-dichlorofluorescein solution and exposed to ultraviolet
light. The lipid classes appear as distinct bands. Phospho-
lipid bands were scraped from the plates and transesterified
at 75°C for 1-1.5 hours. Gas chromatographic analysis of
phospholipid fatty acids was carred out on a 50m x 0.25-mm
bonded fused silica capillary 007 FFAP column (Quadrex,
New Haven, CT). The column temperature was 180-220°C,
increasing at 2°C/minute (held constant at 8 minutes). He-
lium was used as the carrier gas at a flow rate of .44
ml/minute.

RESULTS

Fatty acid composition of cellular lipids. The
administered GLA was readily converted to DGLA,
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Table 3. Effect of ylinolenic acid (GLA) administration on pros-
taglandin E (PGE) production by peripheral blood monocytes
(PBM) from rheumatoid arthrilis patients and controls®

qable 1. Effect of ylinolenic acid (GLA) administration on periph-
"| plood monocyte (PBM) dihomo-linolenic acid (DGLA) in
:hgumalﬁid arthritis patients and controls
% DGLAt
Pre-
Subject Treatment® GLA 12 weeks % increaset
-
patient .
2 Analgesic 1.1 2.2 100
3 NSAID 1.5 1.6 6
3 NSAID 1.8 3.l 72
6 NSAID + $mg 1.2 1.9 58
prednisone/day
H NSAID + (0 mg 1.6 2.0 25
prednisone/day .
Control
o 2.3 6.2 170
9 1.2 2.4 100
) 1.0 [.9 %)

N " ..
» NSAID = nonsteroidal antiinlammatery drug.
+ Values are the percent of total PBM fatty acids accounted for by

DGLA.

+ p = 0,01 for all B subjects, by Wilcoxon 2-tailed signed rank test.
A significant increase in DGLA did not relate to the pre-GLA value
ir = 0.15, P = 0.78. by Spearman’s rank correlation).

since this fatty acid was increased substantially in
PBM after 12 weeks of daily borage seed oil adminis-
tration. Very little GLA was found in PBM lipids.
presumably due to rapid conversion to DGLA. Ara-
chidonic acid proportions either did not change or
increased marginally. and were not statistically signif-
icant (data not shown).

DGLA proportions in PBM from 5 RA patients
and 3 healthy controls were assessed before adminis-
tration of borage seed oil and after 12 weeks of GLA
supplementation. Taking the group as a whole, PBM
DGLA proportions increased significantly over the
12-week period (P = 0.01 by Wilcoxon 2-tailed signed
rank test), regardless of the initial (before GLA admin-
istration) DGLA value (not significant using Spear-
man’s rank correlation) (Table 1).

Table 2. Effect of »linotenic acid (GLA) administration on periph-
eral blood mononuclear cell (PBMC) phospholipid dihomo-y
linolenic acid (DGLA) in 3 healthy controls

Phospholipid DGLA (ug/10 x 10°

PBMOQ)
Control Pre-
subject GLA 12 weeks*
12 0.19 0.53
i3 0.65 1.35
14 0.48 1.02

= P < 0.05 for the group, by Studeat’s r-test.

PGE (ng/10* PBM)

Subject Treatment Pre-GLA 12 weeks % decreaset
Patient
1 Analgesic 14.2 3l 78.2
5 NSAID 4.1 0.83 79.8
Control
B 2.5 1A 48.0
9 26.0 11.0 5737
10 40 2.0 50.0

* PBM were stimutated with 500 ug of heat-aggregated human IgG.
NSAID = nonsteroidal antiinflammatory drug.
+ P = 0.05 for all 5 subjects. by Wilcoxon 2-tailed signed rank test.

Phospholipid fatty acid levels were determiried
in PBMC from 3 healthy controls (subjects 12-14)
given borage seed oil {1.1 gm/day GLA). The results
(Table 2) indicate a 2-3-fold increase in phospholipid
DGLA (ug/10 x 10° cells) after 12 weeks of borage
seed oil administration.

PGE, LTB,, and LTC, production by PBM.

" PBM generation of the cyclooxygenase pathway prod-

uct PGE and the S-lipoxygenase pathway products
LTB, and LTC, was determined before and after 12
weeks of borage seed oil administration. Significant
redictions in PGE production by IgG-stimulated PBM
were observed in all 3 normal subjects studied and in
the 2 RA patients studied (Table 3). Cells incubated
with 10~¢M indomethacin did not produce measurable
PGE. Celis from 2 other RA patients who were treated
with NSAIDs produced <1.5 ng PGE/10° PBM when
stimulated with IgG (data not shown), and changes in
PGE production were not discerned after 2 weeks of
GLA administration. Substantial reductions in LTB,

Table 4. Effect of ylinclenic acid (GL.A} administratior on leuko-
triene B, (LTB,) and LTC, production by stimulated peripheral
blood monocytes (PBM) from 4 healthy controls®

LTB, (ng/10° LTC, (ng/10®
PBM) PBM)
Control  Pre- 12 % Pre- 12 %
subject GLA weeks decrease GLA weeks decrease
8 61.2 134t 61.8 8.3 1.5t 57.8
9 363 150 8.7 7.9 4.8 39.2
10 517 4.2 92.7 6.5 26 60.0
11 160.0 49.0 69.4 14.0 5.4 61.4

* PBM (2 x 10*) were stimuiated with calcium ionophore A23187 (5
ug/ml). :

+ P = .05, by Student's paired i-test.

1 P = 0.02,.by Student’s paired t-test.
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Table 5. Effect of ylinolenic acid (GLA) administration on clinical
parameters in rheumatoid arthritis patients®

Pre-GLA 12 weeks

Joint score K 15,4
Sleep interruptions/night 3T 0.25
Moming stiffness time (minutes) 3.4 49.2
50-foot walk time (seconds) 17.6 - 3.6
Paticnt assessment of disease activity 6.3 2.2

* Joint score is the sum of swelling. tenderness, and warmth scores
{1 point for each) for all involved joints. Patient assessment of
diseasc activity was graded on a scale of 0-i0 {see Patients and
Methods). Values are the mean for 7 patients.

and LTC, by PBM stimulated with calcium ionophore
A23187 were seen in all 4 control subjects studied
(Table 4).

Clinical response of RA patients. Clinical evalu-
ation of patients with RA was done before and after 12
weeks of borage seed oil treatment. There was no
placebo control group in this pilot study. No adverse
effects were noted, other than softening of stools and
an occasional sensafion of bloatedness. Administra-
tion of 1.1 gm GLA (9 capsules/day of borage seed oil)
to 7 RA patients for 12 weeks in an open, uncontroiled
study design resulted in apparent clinical improvement
in 6 patients (Table 5). Clinically relevant improve-
ments in sleep patterns. joint scores, morning stiff-
ness, and the patients’ overall assessment of disease
activity were observed after 12 weeks of treatment.
Changes were not seen in 50-foot walk time, grip
strength, complete blood count, platelet count. ESR,
or blood chemistry at 12 weeks compared with those
obtained during the pretreatment period.

Quantification of individual patient responses
for joint score and morning stiffness is shown in Table

-
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6. Patient 6 experienced no measurable Change i,
clinical status. Taken as a group, the improvemen; in
Joint score was not significant using the Wilcoxml
2-tailed signed rank test or Student's paired r-test P=
0.06). However, using Spearman’s rank Correlation,
there was a significant positive correlation in the
percent improvement in joint score compared with the
initial degree of severity (r = 0.79, P = 0.04). Thus, the
patients with the worst joint scores received the most
benefit from the therapy. Clearly. reduction in joint
score was clinically relevant in S of 7 patients. The
improvement in morning stiffness was statistically
significant (P = 0.03 by Wilcoxon 2-tailed signed rank
test), and, in this small group, did not correlate with
the severity of moming stiffness at the beginning of the
trial. Again, it is clear that 5 of 7 patients had clinically
relevant relief of morning stiffness.

" The subjective impression of the principal clin.
ical examiner (SP-M) was that in general, patients
experienced a mild flare in disease activity =43
weeks after disconfinuation of GLA. The joint scorein
patient 1, which. was 10 after 12 weeks of GLA
administration (Table 6), increased to 36, 8 weeks after
GLA supplementation was stopped. He was then
given an additional course of 1.1 gm/day of GLA in
borage seed oil. After 8 weeks of GLA therapy the
Jjoint score decreased to 4. Disease activity was not
quantified in a formal manner in the other patiefits
after the borage seed oil administration was stopped.

DISCUSSION

Administration of 4.5 gm/day (9 capsules) of
plant (borage) seed oil containing 1.1 gm of GLA to 7

A

Table 6. Effect of wlinolenic acid (GLA) administration on joint score and moming stiffness in 7 rhenmatoid arthritis patients®

Moming stiffness

Joint score (minutes}

Patient Treatment Pre-GLA 12 weeks % improvementt Pre-GLA 12 weeks % improvementt
1 Analgesic 74 10 86.5 60 15 75.0
2 Analgesic 3 13 43.5 60 5 927
3 NSAID 43 20 535 10 10 0.0
4 NSAID 40 1] 72.5 90 60 33.0
5 NSAID 5 6 -20.0 120 20 - 833
6 NSAID + S mg 8 L] -25.0 10 ] 100.0

prednisone
7 NSAID + 10 mg 42 28 333 480 180 62.5
prednisone

*® Sce Table S for definition of joint score. NSAID = aonsteroidal antiinflammatory drug.

tr=10.79, P = 0.04 for the group, by Spearman’s rank correlation.

¥ P = (.03 for the group, by Wilcoxon 2-tailed signed rank test.
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RA patients and 7 healthy subjects for 12 weeks was
nﬁs_saaated with significant adverse effects, and
Pr@es in certain Etoc'ﬁem_ical responses of
penpﬁefa blood leukocytes. GLA treatment also ap-
cared to be associated with clinical improvement in 6
of 7 patients with active RA who received the borage
secd oIl In an open manner without placebo control.
Significant increases in total and phospholipid
DGLA were séen in PBM and PBMC, respectively,
(i subjects taking GLA for 12 weeks. In addition.

(Fmficant_increases were observed in the DGLA:
rachidonic acid and the DGLA :stearic acid ratios in 7
S&Eféﬁ?ﬁr_lz weeks of GLA, compared with pre-
GLA values (P < 0.05 by Student’s paired (-test) (data
not shown). Stearic acid is a major saturated fatty acid
in the cell membrane, and remains at a relatively fixed
concentration. Thus, the DGLA:stearic acid ratio re-
flects changes in the polyunsaturated fatty acid:satu-
rated fatty acid ratio by addition of the novel polyun-
.saturated fatty acid DGLA. The DGLA:arachidonic
acid ratio reflects the potential capacity of DGLA to
compete with arachidonic acid for oxidative enzymes.
Administration of GLA for 12 weeks does in
fact reduce production by stimulated PBM of LTB,
and LTC,, both of which are mediators of inflamin-
[igm. A 6-week course of borage seed oil resulted
in a modest reduction of LTB, production by stimu-
lated PMN, and did not influence superoxide anion
generation or lysosomal enzyme release by these cells
(data not shown). It is possible that long-term admin-
istration of higher doses of GLA would igfivence PMN
sécretory function to a greater degree. PMN functions
are infiuenced after 6 weeks, but not after 3 weeks, of
fish oil administration (2). The delayed response sug-
gests an effect of GLA on stem cells. :
PGE production by stimulated PBM is also

reduced Significantly by borage seed oil supplementa-
tion. The RIA measures total PGE. but it is likely that
most. if not all, of the PGE is PGE,. When PGE, and
PGE. in supernatants from stimulated PBM were
separated by high performance liquid chromatography
and the samples were measured by RIA, PGE, was not
detected (data not shown). It is possible that small
increases in PGE, production do occur in vivo, but
that the PGE is rapidly metabolized. Perhaps measure-
ment of PGE, production by larger numbers of cells
will be necessary. Increases in PGE, production by

————————— e
platelets were seen after ingestion of DGLA by human

volunteers (11), and addition of DGLA to human

synovial cells in viiro leads to a_marked reduglion in
PGE: synthesis and a substantial increase in PGE,
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production by these cells (25). PGE, and PGE. do

have different biologic activities. For example. PGE,
inhibits aggregation of human_platelets in Vitro
whereas PGE, has no effect (26), and PGE, causes
relaxation ol uterine muscle arterioles wh@‘ PGE,
causes contraction of these arterioles. In addition.
PGE, is far_more effective than PGE, in increasing
cyclic AMP in human synovial cells (25,27). Similar .
differenc@¥in activity of fatty acid precursors for these
PGE have been noted. Arachidonic acid is a well-
known inducer of platelet aggregation, whereas DGLA
inhibits platelet aggregation in humans and rats in vivo
and in vitro (28).

Although changes in eicosanoid production due
to alteration of fatty acid intake form the basis of the
current hypothesis for the antiinflammatory effects of
this type of treatment, it is unlikely that all effects of
the increased cellular DGLA are due to conversion of
the fatty acids to eicosanoids. For example, altered
fatty acid ratios might influence membrane fiuidity,
receptor expression, and enzyme activities (29). In-
deed, we have shown (30,31) that DGLA suppresses in
vitro mitogen-induced IL-2 production by human
PBMC and growth of IL-2-dependent human T lym-
phocytes by mechanisms that are independent of PGE
production.

Enrichment of DGLAin cells by virtue of GLA

. n e o g 0 e
administration (540 mg/day) given in primrose seed oil
has been shown in a placebo-controlled study to
reduce pain and the need for NSAIDs in patients with
RA (32). Other investigators, using similar_doses of

LA in primrose oil. report minimal (33) or no (34)

benefits. The pilot clinical trial presented here suggests

that a higher dose of GLA (1.1 gm/day) may be able to
suppress joint tissue inflammation in RA patients.

" In the studies designed to determine the effects

of fish oil supplements on cell function and on_the

course of RA (2.3.8.9). healthy volunteers and patients

ingested 2.4-3.6 gm/day of EPA. Thus, EPA Tepre-

sefits a much higher proportion of the total dietary
fatty acids than in studies using primrose or borage
seed oils, in which the GLA administration is ~0.5-1

St

gm/day. In addition. the fish oil studies provide the
eftSsanoid precursor (EPA) directly, whereas the
plant seed oils provide a precursor (GLA) to the
eicosanoid precursor (DGLA). Nonetheless. the per-
cent reductions in cellular PGE and LTB, induced by
GLA administration (Tables 3 and 4) are similar to
those observed after fish oil ingestion (2.8).
Anecdotes from preliminary, short-term, or un-
controlled studies are suspect, but they do encourage
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further study of the role of fatty acids in cell function.
It is not known whether the novel fatty acids them-
selves (GLA and DGLA), their metabolites (pros-
taglandins and related compounds, and longer chain
fatty acids), or both, are responsible for the results
presented here. Pursuit of the answer will not be
trivial. It will also be important to determine whether
drugs that inhibit cyclooxygenase activity interfere
with or enhance the effects of prostaglandin precursor
fatty acids. Potential adverse effects of fatty acid
administration cannot be dismissed, but to date, none
of any consequence have come to our g_tfe_n_tiqp. The
accumuiated experimental evidence of the efiects of
GLA and DGLA in animal models and in vitro sys-
tems. the demonstrated capacity of GLA administra-
tion to reduce PBM PGE, and LTB, production, and
the resuits of the short-term, Gfcgntrolicd frial with 7
R_A_p__'gl;t’i_é?ﬁs suggest that ﬁ_orp_eﬂ;tgg_siﬁve double-blind.
placebo-controlled clinical tial§ of GLA administra-
tion in RA patients should be Tndertaken.

e ——

ACKNOWLEDGMENTS

The authors thank Esther Lobb for typing the manu-
script. Doris Ohliger. Helga Rosenbaum. and Susan Johnson
for technical assistance. and Dr. Dwight R. Robinson (Har-
vard Medical School} and Cynthia Fi itzgibbon for performing
the monocyte LTB, and LTC, assays.

REFERENCES

1. Raz A, Minkes MS, Needieman P: Endoperoxides and
thromboxanes: structural determinants for platelet ag-
gregation and vasoconstriction. Biochim Biophys Acta
488:3035-3038. 1977

2. Lee TH. Hoover RL. Williams JD, Sperling RI. Rave-
lese J. Spur BW, Robinson DR. Corey EJ. Lewis RA.
Austen KF: Effect of dietary enrichment with eicosa-
pentaenoic and docosahexaenoic acids on in vitro neu-
trophil and monocyte feukotriene generation and neutro-
phil function. N Eng! ] Med 312:1217-1221, 1985

3. Sperling RI. Weinblatt M, Robin J-L. Ravalese J 11,
Hoover RL. House F, Coblyn IS. Fraser PA, Spur BW,
Robinson DR. Lewis RA, Austen KF: Effects of dietary
supplementation with marine fish it on leukocyte lipid
mediator generation and function in rheumatoid arthri-
tis. Arthritis Rheum 30:988-997, (987

4. Endres S, Ghorbani R, Kelley VE, Georgilis K. Lonne-
mann G, van der Meer JWM. Cannon JG. Rogers TS,
Klempner MS, Weber PC, Schaefer EJ. Wolf SM,
Dinarello CA: The effect of dietary supplementation
with n-3 polyunsaturated fatty acids on the synthesis of

10.

I7.

18.

19.

interleukin-1 and tumor necrosis factor by mononucley,
cells. N Engl I Med 320:265-271. 1989 :

- Prickett JD. Robinson DR, Steinberg AD: Dietary ¢p.

richment with the polyunsaturated fatty acid eicosapey.
taenoic acid prevents proteinuria and prolongs SUrviva)
in NZB x NZW F, mice. J Clin Invest 68:556-564, 198;

- Prickett JD. Trentham DE. Robinson DR: Dietary fish

oil augments the induction of arthritis in rats immunizeq
with type I collagen. J Immunol 132;725-7729, 1984

- Leslie CA, Gonnerman WA. Ullman DM. Hayes KcC,

Franzblau C, Cathcart ES: Dietary fish oil modulates
macrophage fatty acids and decreases arthritis susceptj-
bility in mice. J Exp Med 162:1336-1349, 1985

- Kremer JM, Jubiz W, Michalek A, Rynes R, Barthg-

lomew L, Bigagette J, Timchalk M. Beeler D. Lininger
L: Fish-oil fatty acid supplementation in active rheuma.
toid arthritis. Ann Intern Med 106:497-504, 1987

- Cleland LG, French JK. Betts WH, Murphy GA. Elliont

MI: Clinical and biochemical effects of dietary fish oil
supplements in rheumatoid arthritis. J Rheumatol 15;
1471-1475, 1988

Darlington LG. Ramsay NW: Olive oil for rheumatoid
patients {abstract). Br J Rheumatol 26 (suppl 2):129,
1987

. Kernoff PBA, Willis AL, Stone KJ. Davies JA, McNi.

chol GP: Antithrombotic . potential of dihomogamma
linolenic acid in man. Br Med J 2:1441-1444, 1977

. Hammarstrom S: Conversion of dihomogamma linolenic

acid to an isomer of leukotriene C, oxygenated at Cs. J
Biol Chem 256:7712-7714, 198i

- Ziboh VA, Chapkin RS: Biologic significance of polyun-

saturated fatty acids in the skin. Arch Dermatol 123:
1686-1690, 1987

- Kunkel SL, Ogawa H. Conran PB. Ward PA. Zurier RB:

Suppression of chronic inflammation by evening prim-
rose oil, Prog Lipid Res 20:886-888. 198]

. Tate GA. Mandell BF, Karmali RA. Laposata M. Baker

DG. Schumacher HR Jr, Zurier RB: Suppression of
monosodium urate crystal-induced acute inflammation
by diets enriched with gamma-linolenic acid and eicosa-
pentaenoic acid. Arthritis Rheum 31:1543-1551, 1988

. Tate G. Mandell BF. Laposata M. Ohliger D, Baker DG.

Schumacher HR, Zurier RB; Suppression of acute and
chronic inflammation by dietary gamma linolenic acid. J
Rheumatol 16:729-733, 1589

Fantone JC, Kunkel SL. Zurier RB: Effects of pros-
taglandins on in vivo immune and inflammatory reac-
tions. Prostaglandins and Immunity. Edited by IS Good-
win. Boston. Martinus Nijhoff, 1985

Steinbrocker O, Traeger CH. Batterman RC: Therapeu-
tic criteria in rheumatoid arthritis. JAMA 140:659-662,
1949

Ropes MW, Bennett GA. Cobb S. Jacox R, Jessar RA:
1958 revision of diagnostic criteria for rheumatoid arthn-
tis. Bull Rheum Dis 9:175-176, 1958




GLA THERAPY IN RA

Zurier RB, Weissmann G, Hoffstein S, Kammerman S.

" Tai HH: Mechanisms of lysosomal enzyme release from

human letkocytes: effects of cAMP and ¢cGMP. auto-
nomic agonists and agents which affect microtubule
function. J Clin Invest 53:297-309, 1974

. Freundlich B. Avdalovic N: Use of gelatin/plasma

coated flasks for isolating human peripheral blood mono-
cytes. J Immunol Methods 62:31-37, 1983

. Levine L: Levels of 13,14 dihydro 15 keto PGE in some

biological fluids as measured by radioimmunoassay.
Prostaglandins 14:1125-1139, 1977

. Cohen P, Broekman MIJ. Verkeley A, Lisman JW,

Derksen A: Quantification of human platelet inositides
and the influence of ionic environment on their incorpo-
ration of orthophosphate-**P. J Clin Invest 50:762-766.
1971 :

. Samueisson B: Leukotrienes: mediators of immediate

hypersensitivity reactions and inflammation. Science
220:568-571, 1983

. Baker DG. Krakauer KA, Tate G. Laposata M, Zurier

RB: Suppression of human synovial cell proliferation by
dihomo- y-linolenic acid. Arthritis Rheum 32:1273-1281,
1989

. Needleman P, Whitaker MO, Wyche A, Walters IC,

Sprecher H, Raz A: Manipulation of platelet aggregation

by prostaglandins and their fatty acid precursors: phar- °

macological basis for a therapeutic approach. Pros-
taglandins 19:165-181, 1980

. Newcombe DS, Ciosek CP, Ishikawa Y, Fahey JV:

Human synoviocytes: activation and desensitization by

30.

3.

33

34,

e
Iy -,

S
1533

prostagiandins and L-epinephrine, Proc Natl Acad Sci
USA 7213124-3128, 1975

. Willis AL: Nutritional and pharmacological factors in

eicosanoid biclogy. Nutr Rev 39:289-295, 1981

. McMurchie EJ: Dietary lipids and the regulation of

membrane fluidity and function, Physiological Regulation
of Membrane Fluidity. New York, Alan R. Liss. 1988
Santoli D, Zurier RB: Prostagiandin E (PGE) precursor
fatty acids inhibit human IL-2 production by a PGE-
independent mechanism. J Immunol 143:1303-1309,
1989

Santoii D, Phiilips PD, Colt TL, Zurier RB: Suppression
of interleukin 2-dependent human T cell growth by
E-series prostaglandins (PGE) and their precursor fatty
acids: evidence for a PGE-independent mechanism of
inhibition by the fatty acids. J Clin Invest 85:424-432,

1990

. Belch JJF, Madhok AR, O'Dowd A, Sturrock RD:

Effects of altering dietary essential fatty acids on re-
quirements for non-steroidal anti-inflammatory drugs in
patients with rheumatoid arthritis: a double blind pla-
cebo controlled study. Ann Rheum Dis 47:96-104, 1988
Meork Hansen T, Lerche A, Kassis V. Lorenzen L.
Sondergaard J: Treatment of rheumatoid arthritis with

]

prostaglandin E, precursors cis linoleic acid on lino~

lenic acid. Scand J Rheumatol 12:85-88, 1983

Jantti J, Nikkari T, Solakivi T, Vapaatalo H, Isomaki H:
Evening primrose oil in rheumatoid arthritis: changes in
serum lipids and fatty acids. Ann Rheum Dis 48:124-
127, 1989 :




Mo cfmny T Bt 0% B9 By Lo Yorolon *WL?G_ i

@xR
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January 23, 1989

T r—
T—

Dr. E. Carwile LeRoy, Director of Rheumatology
Medical University of South Carolina, Charleston, SC
Dr. Robert B. Zurier, Chief of Rheumatology
University of Pennsylvania, Philadelphia, PA
Dr. J. Booyens
Medical University of Southern Africa, Pretoria,
South Africa
Dr. R.D. Sturrock
Dr. J.J.F. Belch
Center for Rheumatic Diseases, Glasgow University Medical, Scotland

Dear Doctors LeRoy, Zurier, Booyens, Belch and Sturrock:

Last week I wrote quite 3 Jlong letter to a British author and scientist, Dr.
James E. Lovelock, about his significant innovative contributions that analyzed and
interpreted the progressive interaction of the earth's living organisms which
apparently have ﬁghpeneficially influenced our atmosphere, oceans and temperatures
over the past 3 1/2 billion years. In the last paragraph of the enclosed letter, I
told him about the 1988 Annals of Rheumatié Disease .paper by Doctors Belch and
Sturrock that covered a successful, 18-month double blind study using 6 g per day of
oral evening primrose oil (EFAMOL) with 9% gamma-linolenic acid to contfol rheumatoid

arthritis, and about my satisfactory use of EFAMOL for the same purpose since late
1980,

Since I sent copies of the above letter to Doctors Belch and Sturrock and as
Doctors LeRoy, 'Zurier and Booyens were contacted in the early months of 1988, when I

developed the f;rsp rheumatoid arthritis relapse since one in the summer of 1984, a
letter detailing this second relapse and its resolution seemed useful.

Both of these relapses progressively developed over about a six week period with
no realized changes and while taking the usual levels of evening primrose oil
(EFAMOL), ascorbate, vitamins and minerals that seemed since the end of 1980 to have
50 successfully corrected my previous severe rheumatoid arthritis problems, that had

been only partially held in check throughout 1980 by 12 Ecotrins and 4-6 Motrins per
day.

As discussed in the enclosed July 12, 1984 letter to Dr. Zurier, I felt based on
literature findings that an added 13 g of dry lecithin that I had been taking daily
for a month, might have been the cause of my first real relapse since 1980. I had
been taking this 13 g lecithin since attending (with Dr. Z2urier) the George

Washington University Symposium, Prostaglandins and Leukotrienes '84, a little over a
month before then.
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The normal about I part phospholipid to 10 parts fat in the intestine aids
emulsification and enzymatic splitting of fats to adsorbable fatty acids. My 13 g
lecithin (phospholipid) and 2 g fat (EFAMOL) ratio apparently could have prevented
lipase splitting of the EFAMOL and thus inhibited adsorption of my necessary. gamma—
linolenic acid during that month. This could thus have been a factor in the severely
increased inflammation that developed throughout that month and the subsequent two
weeks by which time I had developed a large hard left knee supra-patellar bursa.
When I dropped by and showed the swollen knee and bursa to Dr. LeRoy, he recommended
tapping into the bursa to reduce pressure unless 12 aspirins reduced it very quickly, 3. Lk
which 12. Ecotrin fortunately did. After two months on 12 Ecotrin and 2 Advils‘"fr3 A
succeeded in dropping the Advil and in a total of 3 1/2 months the Ecotrin, without
stimulating an almost immediate (day or "~ two) swelling of the joints. This 3 1/2
months time was about the amount of time it took me before I could completely drop
the 12 Ecotrin and 4 Motrin that I took along with 2-3 g EFAMOL, & g ascorbate,
vitamins and minerals in the latter half of 1980.

Throughout 1985, 1986 and 1987, I have had very little if any problem with my
rheumatoid arthritis, while constantly using only the EFAMOL, vitamins and minerals.
Over this period I did find a progressive need to about double the EFAMOL from 2-3 g
per day to about 5 g per day. Throughout I noted initial morning knuckle stiffness;
but it cleared up in minutes while walking, bicyecling, hand shaking, etc. were 0.K.;
but no tennis. ‘

Beginning in January 1988, joint tenderness slowly began increasing; and the
knees progressively increased in swelling through February, despite an increase to 6
g EFAMOL, with no evident reason or change that I c¢ould think of then. When I
stopped by to sée Dr. LeRoy and sat next to him at a concert in late February, he
suggested returning to conventional therapy; but I didn't want to.

About that time I came to the realization on reading the literature that the
timing and increased amount (700 mg) of magnesiuvm that I was taking as its oxide in
the morning with EFAMOL, vitamins and minerals, and no breakfast could have been
Precipitating hydrolyzed gamma-linolenie acid (from the EFAMOL) as its magnesium
salts in the intestine; and thus inhibiting necessary adsorption. I thus shifted the
magnesium oxide intake to the evening. My continually mounting interest in magnesium
supplementation is indicated in the enclosed September 24, 1986 response on magnesium
to Dr. LeRoy; and. the enclosed "Memory Jogger" from my January 1988 Medical
University talk on Chronic Dietary Magnesium Deficiency and Cardiovascular Death.

My knees however, got very rapidly worse in a week or two with supra-patella
bursars appearing above both knees which ‘completely filled each cupped hand with
fingers touching. Twelve Ecotrinsg and two Advils significantly softened and reduced
these bursas; but my stomach bothered me so much that in a week I decided to try and
see if DMSO would work.

I had tried DMSO in the .first half of 1980 when I came down with severe
arthritis since I had attended and had the book on the 1967 New York Academy of
Science symposium, Biological Actions of Dimethyl Sulfoxide. I had a patent at that

time on production of dimethyl sulfide; and it was during this DMSO meeting that the
FDA totally shut down any activity on DMSO for about 15 years, '
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With this background, I thus swabbed DMSO on me in 1980 at the levels used in
that book, but it had no affect on my arthritis. The extensive pre-1967 studies had
indicated DMSO only worked on about two-thirds of the arthritis patients; so I
decided I was in the one third and left it alone. Fortunately, later in 1980 I first
tried evening primrose oil on my arthritis and it worked.

I tried DMSO again in March 1988 because I was in real trouble.and had since
seen that DMSO increased the synthesis of Prostaglandin E-1 from gamma-linolenic acid
in a paper, Role of Dimethyl Sulfoxide in Prostaglandin-Thromboxane and Platelet
Systems after Cerebral Ischemia, by J.D. de la Torre in my copy of the New York
Academy of Science 1983, Vol. 411, Biological Actions and Medical Applications of
Dimethyl Sulfoxide, that he alsc edited. Since my experience with DMSO described
below, I very much enjoyed meeting Dr. de la Torre this past summer at the George
Washington University symposium, Biological Advances in Aging '88, and told him of my
experience in using DMSO on arthritis. His data on using DMSO to control oxidative
attack associated with trauma; seem so impressive, I would assume it would be widely
used in time.

I thus bought 16 oz. (472 ml) and later a second bottle of "99.9% DMSO"
distributed by DMSO, Inc. for my trial from a shelf for pets or animals. A friend
whose M.D. had prescribed DMSO for a non-arthritis problem of hers, had told me she

bought her DMSO there instead of much more expensively at the drug store, with her
M.D.'s knowledge.

I stopped the Ecotrin and Advil for a &ay; and by the next morning the
inflammation in the hands, knees, bursas, and feet was very much worse. Swabbing my
knees, hands, and feet was started; but on the first day I found it necessary to wet
down my skin from the toces up to the bottom of my ribs twice in the day (avoiding the
genital and anal areas) to be effective on the pain and most importantly the
inflammation. But it was decidedly effective in bringing down the inflammation and
bursa swelling. The medical literature on DMSO ‘'speaks of it ©being effective in

reducing pain; but not having an effect on inflammation, and that its effectiveness
stops as soon as you cease using it.

Several minutes after swabbing with DMSO there was a quite strong and unpleasant

tingling sensation in the wetted skin which lasted 10-20 minutes while it was being
all absorbed into the skin.

A continual somewhat unpleasant to others breath odor (dimethyl sulfide) lasted
throughout the four weeks that I applied the approximately 25 ml per day of DMSO to
my skin, using up about a bottle and a half of DMSO.

The effectiveness of that level of DMSO on my arthritis was fairly similar
(without stomach problems) to the 12 Ecotrins and 2 Advils per day. That is, the
ability to walk and use stairs was very limited, you couldn't pick up a baby, and
there was low level pain in the Joints. There were no other evident side effects;
but it interested me that during that month the blue veins all above, below and on my
ankles that had been increasing for perhaps 30 years progressively largely
disappeared. Over the past nine months; however, they have returned some.

us
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DMS0-was still sufficiently wunpleasant and unattractive that after one month I
-stopped it; and within a day, strong inflammation and pain returned with swelling of
the bursars. I immediately took 12 Ecotrins and 2 Advils per day which controlled
the situation; but - after a quite unpleasant week with my stomach I decided to try
very high levels (18 g) of EFAMOL in hopes that would work.

In early January 1988, before attending a cancer conference at the Medical
University in Tucson, Arizona, I had phoned Dr. J. Booyens at MEDUNSA in Pretoria,
South Africa for an update on his and Dr. Van der Merwe's extremely encouraging
studies using high levels of EFAMOL for control of human cancer, In 1983 I had
corresponded ‘with him about his in vitro studies demonstrating the effectiveness of
gamma-linolenic acid in controlling various cancer cell lines; and subsequent studies
that showed remarkable effectiveness of 9-18 g EFAMOL and 8 g of ascorbic acid on
terminal patients with primary liver cancer. ‘T had also met Dr. Booyens and Dr. I.E.
Katzeff from Johannesburg at the Prostaglandins _and Leukotrienes '84 conference in
Washington. He now was in semi-retirement; but told me they had just published in
the Brit., J. Clin. Pract. 41: 907-915 (1987), a paper, Oral Gamma-Linolenic Acid in
2] Patients with Untreatable Malignancy by C.F. Van der Merwe, J. Booyens and I.E.
Katzeff, which confirmed and extended their earlier quite encouraging reports.

I decided to try 18 g of EFAMOL per day because in the paper just above a cancer
patient with malignant mesothelioma and another with cerebral astrocytoma had both
taken 18 g EFAMOL per day for over three years and were still improving, Dr. David
Horrobin of EFAMOL research was in Europe, so I called Dr. Booyens in South Africa;
and he confirmed that no detrimental or unexpected side effects had arisen from long
term use of this high EFAMOL level.

The EFAMOL was thus increased from 6 g to 18 g per day in early April while
continuing my usual 6 g of ascorbic acid as the calcium salt (Bronson Pharmaceutical)
and.the usual vitamin and mineral supplements with the magnesium at night, Within
about a week I progressively completely stopped the 12 Ecotrins and 2 Advils that I
had been taking for the previous week and was very pleased that my situation did not
get worse. The 18 g 1level of EFAMOL was continued for a month with generally
improving capabilities and quality of life. That level was dropped to 12 g for a
month with no deterioration and then to 8 g for a month. By then I felt as well as I
had during the three Previous very satisfactory years. Now 6 grams of EFAMOL;
however is too little for me, and I have stabilized at 7 /2 g (15 capsules of
EFAMOL). I also take in the morning my ascorbate, BOO I.U. of Vitamin E and 30 mg of
beta-carotene along with one Ultra-Max 42 (a powerful vitamin and mineral supplement
that doesn't have Vitamin C and E) and then take 400 mg of magnesium at night.

) I discussed my experience in using high levels of EFAMOL with Dr. Zurier during
the first week in May; and he very kindly sent me a collection of most interesting
but still confidential reports being submitted for publication.

In the 1984 and 1988 relapses it was interesting to note that in addition to the
swelling of joints and around the knees, spurs that had progressively grown out in
i980 on the two fingers and on a foot joint; which had subsequently disappeared;
grew back totally and very quickly in'these ‘relapses. Fortunately they have gone
back down again since the one on my foot hurt in walking. The two supra-patellar
bursas went down to half size or less fairly quickly; but took more than three nmonths
Lo completely disappear.
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With 92 gamma-linolenic acid in the 18 8, 7.5 g or 4 g of EFAMOL, I am likely
taking two to ten times our reported intake as carnivores of about 150-200 mg of
arachidonic acid. It's therefore, not surprising that there would be a shift in the
PGE1/PGE2 or PGELl/TXAQ ratios and a reduction in leukotrienes or other two-series
inflammatory products. It has been more.surprising to me that there hasn't been some
detrimental effects of this gamma-linolenic precursor of the "one-series"
prostaglandins during the extensive use and testing of EFAMOL over the past ten
years.

\

i . .

i When you're really in trouble one is willing to try almost anything, as is
| certainly evident in cancer chemotherapy; and in people where conventional arthritis
| therapy is still inadequate. It is thus mighty satisfying when problems don't arise.
|

|
|

I remember Dr. 1I.J. Zeitlin, from the same university as Drs. Belch and

, Sturrock, who conducted research at the Medical University in Charleston for some

months in 1984; who I met when we both attended the Kinins ‘84 international

symposium in Savannah. He used the opposite approach to what I was doing to control

his difficulty controllable pscoriatic arthritis. He had totally given up all meats,

fish, etc. that contained any arachidonic acid; and this worked for him. That is

certainly a less risky approach; but a tough one that not many would accept unless

‘ the alternatives were worse. I gave him some information on the gamma-linolenic
‘ approach; but he left scon afterwards.

|

In General Nutrition's catalogue they now advertise not only 0il of Evening
Primrose (EFAMOL) but Black Currant 0il and Borage GLA oil, which along with human
milk have been known for some time to contain high levels of gamma-linolenic acid.
These are cheaper sources; as are other brands of evening primrose oil; but I'll
stick with EFAMOL. Reports on the efficiency of this general approach of Dr. David
Horrobin in various directions are really mounting in the medical literature; but
dcceptance is slower than seems indicated. '

I happen to have heard this year from a number of people away from Charleston
that I knew professionally or otherwise before retirement, who had asked about and
decided to do what I did when they found out about my improvement. They called me
this year since Bronson Pharmaceutical early this year stopped carrying EFAMOL;
because the FDA had questioned why they were carrying evening primrose oil
(apparently their first complaint from the FDA in 27 years). I told the callers that
the FDA had stopped General Nutrition's 1200 stores from carrying EFAMOL for most of
a year, because twe stores suggested in print possible therapeutic value, but they

again carried it as did various health food stores, but suggested they be sure it was
* EFAMOL they bought.

The most interesting call was from an executive of a chemical company in the
South whe happened to have had arthritis and wvisited in my last month before
retirement in early 1984, He apparently took down exactly what I was taking at that
time; and then did the same with apparently very satisfactory results. He said his
mother also had severe arthritis for 15 years; and she then tried what he did and got
over her arthritis. He reported his sister, who couldn't raise her right arm, then
did the same and that problem was also corrected. A manager, with an arthritis
problem, who worked with him ‘took the same to prove it wouldn't work on him, but it
did. He said since he had had obvious arthritis (and had corrected it); that in the
four years since he had Seen me between 20 and 30 people with arthritis had done what

he had done and usually with success. He then sent me a large box of candy, my only
material thank you ever.
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This has thus been another one of my wvery long letters, but at least they're
pretty far apart. I took it as an opportunity to discuss what seems to me a
generally successful (thank Godl!) experience of holding in check for most of eight
years what had been and still seems to be a severely inflammatory capability in my
joints and earlier elsewhere,

If you pget to the end, many thanks for your patience, and hope you may glean
some points of interest.

All the best,

Frank J. Ball

cc: Dr. J.D. de la Torre
Dr. Martin Eastwood
Dr. C.F. Hazelwood
Dr. David Horrobin ~
Dr. James E. Lovelock
Dr. I.E. Katzeff
Dr. C.F. Van der Merve
Dr. I.J. Zeitlin




(Typed copy of handwritten letter)

October 8§, 1986

Dr. E. Carwile LeRoy, Director
Division of Rheumatology & Immunology
‘Medical University of South Carolina
Charleston, SC 29425

Dear Carwile:

Thank you for your kind comments about my August letters
relating to magnesium deficiency, and your request to point you
"directly to the data implicating same in Raynaud's" My comment
in this section, Vasospasm Caused by Magnesium deficiency in
Arteries to the Heart and Brain, dealt with the many papers of -
Dr. Burton Altura which demonstrated all arteries are constricted
by magnesium deficiency; and that cardiac and cerebral arteries
are particularly susceptible to vasospasm. The sentence in that
section which included Raynaud's disease was almost totally
lifted from Dr. Altura's sentence: "During the past decade,
considerable experimental and clinical data have appeared which
-indicate that vasospasm plays an important role in Raynaud's
disease, classical migraine, transient ischemic attacks, stroke,
head injuries, pre-eclampsia, eclampsia, angina, and sudden-
death IHD" . This was on page 261 in the enclosed paper by B. M.
and B. T. Altura, New Perspectives on the Role of Magnesium in
Pathophysiology of the Cardiovascular System (Magnesium 4, 245-71
(1985)). They then suggested that as magnesium can alleviate and
relax constricted cerebral and coronary blood vessels in
experimental studies it should be extended to other vasospastic
phenomena.

I personally am not familiar with any literature where oral
magnesium therapy or testing to correct the widely spread problem
of Raynaud's disease in fingers, etc. is presented; but it seems
a simple, non-toxic procedure which could well prove beneficial.
There is a pertinent paper by M. J. Halpern et al in Lisbon
Medical University which demonstrated the cessation of peripheral
vascular spasms (Raynaud type) in 9 out of 10 patients taking 3
g. per day of oral magnesium lactate for 16 weeks. This paper,
Therapeutic Effect of a Magnesium salt in Patients Suffering from
Mitral Valve Prolapse and Latent Tetany, was published in
Magnesium 4, 283-90 (1985) and is enclosed. Doctors Halpern and
J. Durlach are co-editors of Magnesium Deficiency,
Physiopathology and Treatment Implications (1985).




e - i

A0

Letter to Dr. LeRoy
October 8, 1986
Page Two

Another enclosed paper from December 15, 1985 Cancer, p.
2765-70 by N. J. Vogelsang et al (University of Minnesota
Medical) clearly related hypomagnesemia induced by certain
chemotherapeutic drugs with the development of Raynaud's
phenomenon in their treated patients. Cis-platinum, first used
about 1980, induced hypomagnesemia through dose related renal
damage which results in constant subsequent urinary leakage of
magnesium.

Dr. Vogelsang, who is now at the University of Chicago, gave
a talk at the 2nd Annual Magnesium Conference in Washington. I
hadn't gotten your letter and didn't talk with him; but his
comments were largely in the paper above. He did state that 75%
of his patients with less than 1.0 m.e. Mg per liter of plasma-
had Raynauds, while 22% between 1.0-1.3, and none when above 1.4,
which is the lower limit of normal. Usually the undamaged kidney
keeps blood magnesium relatively constant even though cell
magnesium may drop and cause vasospasm.

In 22 patients two years after treatment with cis-platinum,
19 had hypomagnesemia; and their median plasma magnesium was 1.08
m.e, While 70% are cancer free there were serious other vascular
problems such as five prior cardiovascular fatalities. Magnesium
supplementation was allowed, but not yet recommended; and it is
difficult to bring up and sustain magnesium in these patients.
He thought its use may have prevented the epileptic seizures
reported by others with this drug.

Evening Primrose 0Oil Double Blind Treatment of Raynaud's

My September 24 letter discussing the very successful double
blind trial employing gamma-linolenic acid in evening primrose
oil (EFAMOL) to control rheumatoid arthritis was sent you before
I got your letter requesting the above information on Raynaud's
and magnesium.

You thus should be interested in the enclosed paper by J. J.
F. Belch et al (Thrombosis and Hemotosis 54; 490-94 (1985))
covering a successful 8 week double blind trial on Raynaud's
using 12 capsules of EFAMOL per day which was the same level used
in the rheumatoid arthritis trial. J. J. ¥. Belch, A. 0'Dowd,
and C. D. Forbes from the Centre for Rheumatic Disease, Royal
Infirmary, Glasgow were common authors on both these double blind
trials.
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Following a combined computer search on Raynaud's and
prostaglandins last September fifteen 1983-85 papers were copied
and studied which seemed to clearly show that intravenous PGEl or
prostacyclin given continuously for several days were quite
effective; and the benefits could continue for several weeks. As
these prostaglandins also improved the deformability of the stiff
red cells found in Raynauds, it seemed likely the PGEl producible
from adequate gamma-linolenic acid in EFAMOL should prove right
beneficial; and the double blind now clearly substantiates this.
I've really missed my lightning-blasted computer, but as prices
are beginning to drop for Christmas hope to have another one
soon.

Dr. David Horrobins ideas and review related to Scleroderma
and Sjogren's (Medical Hypotheses 14, 233-47 (1984)) and Dr. Jill
Belch's on red cell deformability in systemic sclerosis and
Raynaud's (Prostaglandins, Leukotrienes and Medicine 17, 1-9
(1985) present keen insight and data as to the interactions of
fatty acids, prostaglandins, and cellular derangements. Your
excellent chapter on Scleroderma and Dr. Robert Zurier's on
Mediators of Inflammation in the 1985 Rheumatoid Arthritis:
Etiology, Diagnosis, Management prompted my purchase when it came
out; and it seems a quite useful contribution to this field. 1In
a phone call from Dr. Zurier last week we discussed the double
blind trials; and I am sending him my description to you and the
August letters before he goes to Europe on a sabbatical on
November 1.

Most sincerely,

Frank Ball

CC: B. M. Altura
J. J. F. Belch
P. C. Gages
M. J. Halpern
D. F. Horrobin
W. M. Newberry
R. D. Zurier




33

(Typed copy of handwritten letter)

September 24, 1986

Dr. E. Carwile LeRoy, Director

Pivision of Rheumatology and Immunology
Medical University of South Carolina
Charleston, SC 29425

Dear Carwile:

I know your time is committed following your trip to Europe,
but this information obtained at the American College of
Nutrition meeting in Washington last week should interest you. I
saw an abstract from the Abstract Book of the 6th International
Conference on Prostaglandin$ (Florence, June 1986) which covered
a most successful double blind study at Glasgow University
Medical School demonstrating the apparent efficiency of gamma-
linolenic acid in evening primrose o0il or eicosapentaenoic acid
in fish oil in therapeutic replacement of NSAID drugs in
rheumatoid arthritis. These acids as you know are the respective
precursors of the "one-series" and "three-series" prostaglandins.
The authors were D. Andsell, J. J. F. Belch, L. Curan, M. McLean,
A. 0. Dowd and C. P. Forbes.

Double blind results were presented on 34 patients on NSAID
drugs, who took 12 half-gram capsules of placebo, EFAMOL (evening
primrose oll with 9% gamma-linolenic acid), or EFAMOL marine
(fish oil with 18% eicosapentaenoic acid and 12% docosahexaenoic
acid) for one year. During the first three months both their
usual levels of NSATID drugs and the 12 blind capsules were taken
each day, while in the following months the NSAID was
progressively withdrawn as long as patient pain, etc. was not
increased.

During the second period of 9 months, 18 of the 34 patients
showed sufficient improvement to enable them to substantially
reduce or stop the NSAID while continuing to take their 12 blind
capsules per day.

During an additional six months the 12 daily capsules were
all changed to-placebo; but this was only known by the
physicians. During this period 16 of the 18 patients who had
substantially reduced or stopped NSAID therapy had to be restored.
to their full dose of NSAID. .

When the code was broken after 18 months it was found:

1. Of the 12 patients who received placebo, only 1 reduced
or stopped his NSAID during the second period, and he did
not relapse during the final period. Possibly he did not
need the NSAID from the beginning.
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2. Of the 11 who were on EFAMOL, 9 were able to reduce or
stop their NSAID in the second -9 month period:; but 8 of
these relapsed in the final six month period on placebo; and
required NSAID.

3. Of the 11 on EFAMOL Marine, 8 were able to reduce or
stop their NSAID in the 9 month stage, but all 8 relapsed
and required NSAID in the final 6 month period on placebo.

Thus, 17 of the 22 patients taking polyunsaturated fatty
oils which would have contained either 540 mg of gamma-linolenic
acid or 1080 mg of eicosapentaenoic acid daily showed sufficient
improvement to permit substantial reduction or cessation of NSAID
therapy; yet 16 of the 17 relapsed during the final all placebo
phase, which they did not realize existed. This would indicate
only one did not need NSAID therapy when not taking these levels
of "one series" and "three series" prostaglandin precursors (not
influenceable by cellular delta-6 desaturase deficiency). A
statistical p < 0.005 was shown.

Their final abstract sentence stated “"These results are
dramatic and open up -a completely new line of treatment in
rheumatoid arthritis." I heard a paper is being given at British
Rheumatology meeting or published in its journal in November. I
don't know which. Twenty-six additional patients had not
completed the 18 months in June.

In your July 20, 1981 letter to me you expressed an interest
in a controlled study of evening primrose oil in classical
rheumatoid arthritis, if funding could be obtained. It would
seem the fairly definitive and statistically very strong Glasgow
study could strongly back additional clinical study in this
country since the widely used NSAID drugs decidedly bother the
stomach and don't stop joint deterioration. The negative
interpretation in the Denmark study by T. M. Hansen et al covered
in my letter to you of September 18, 1983 where 8 capsules of
EFAMOL and no NSAID were tested double blind for 3 months would
have been a decided deterrent to a new study over here; but the
Glasgow should supersede this.

I am also enclosing a letter from Dr. Marcus Newberry
relating to my interests in the past year; and conceivable future
grant proposals and funding in that area. It would seem that
timing of a possible clinical grant proposal and funding related
to rheumatoid arthritis could be more critical if you were
interested in it; before other rheumatologists over here become
interested.
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Both the procedure and results in this trial are very
similar to what we did and observed beginning back in 1980. They
used 50% more EFAMOL throughout the 12 month double blind than I
ever used; but we both used combined NSAID and EFAMOL throughout
the first three months; and then tried to reduce NSAID in
subsequent months. I actually tried to reduce the 12 aspirins by
one-third twice in the first three months; but immediately had to
go back to 12 aspirins.

I don't know, of course, how far or how fast they reduced
the NSAID; but based on my experience and of acquaintances about
the country, the cuts can bé deep and rapid after 3 to 4 months-
on EFAMOL; but it probably depends on how long and how serious.
After 3 1/2 months as you may remember, I dropped the aspirin to
zero over one week at 4-6 EFAMOL and have continued the same
since then. Twice pain problems arose when the gamma-linolenic
acid was inadvertently stopped for over a week; but subsided
after a week or two of proper replacement.

The one really serious relapse in six years occurred when
based on discussions at Prostaglandins and Leukotyénes '84 I took
oral soybean lecithin for a month. Over the month and the
subsequent two weeks pain and swelling developed, particularly in
my knees, which you examined, recommended 12 aspirins, and
possible fluid tapping. While the aspirins brought down the
swelling some, walking was seriously limited for three months,
despite increased EFAMOL; but then the 12 aspirins were dropped
without problem and I've been ckay since. Literature research
indicated my morning ratio of lecithin (13 g) and fat (EFAMOL 2
g) could have seriously inhibited digestive splitting and
absorption of the gamma-linolenic acid from the oral evening
primrose oil during this month.

Enclosed is an annotated 1986 Bibliography on evening
primrose oil and a brochure on the EFAMOL organization. If I can
be of further assistance do not hesitate to call.

Most sincerely,
Frank Ball
FB/kmk
cc: Dr. Marcus Newberry

Enclosure

(Note: As discussed in a later letter, the EFAMOL Marine is not

fish o0il, but preponderantly evenlng primrose oil with some fish
oil.)




(Typed copy of handwritten letter)

December 28, 1984

Dr. Robert B. Zurier

Chief

Rheumatology Section
School of Medicine
University of Pennsylvania

Dear Dr. Zurier:

I never did write you that I no longer have to use aspirin
and Advil to contreol the relatively severe renewal of my
rheumatoid arthritis described in my letter of July 15, 1984.
During the two months following the letter it took 12 aspirin
(timed-release) and 4 Advils per day to control inflammation and
swelling; and my walking was limited to two to four blocks. When
I dropped the Advil and one-third of the aspirin at the end of
the first month, painful and heated swelling required complete
return in two days. At the end of the second month the Advil was
successfully dropped; but then trial with 8 aspirins within three
to four days gave pain and swelling, and I increased back to 12
aspirins with about three days required before the pain subsided.
After about three and a half months; however, the 12 aspirins
were successfully dropped over a week without developing pain or
inflammation and no more aspirin or Advil have been taken since
and T seem generally okay.

During this period on aspirin and Advil, I increased my
evening primrose oil (EFAMOL) from the prior 2 g per day to 3 g,
in hopes of more quickly restoring the gamma-linolenic acid,
which I believed had likely been prevented from adsorption for a
month by the very high rate of lecithin to EFAMOL taken every
morning that month when my arthritis progressively increased. I
am now taking 2 g of EFAMOL along with 4 g of calcium ascorbate
and added multi-vitamin-minerals.

In a phone conversation last month, Dr. I.E. Katzeff in
Johannesburg asked why I used only 2-3 g of EFAMOL since they
find 6 g per day most effective. 1Initially 4 1/2 years ago I
took 4 g per day; but lowered to the 1-3 g level because of an
initial increase in pain and lack of experience. They apparently
note increased pain at 6 g per day; but find it worthwhile to
achieve earlier and better results.

All the best in 1985,

Frank

cc: E. Carwile LeRoy
I.E. Katzeff
D.F. Horrobin



(Typed copy of handwritten letter)
July 15, 1984

Dr. Robert B. Zurier

Chief

Rheumatology Section
Department of Medicine
University of Pennsylvania
Philadelphia, PA

Dear Dr. Zurier:

You have no idea what a pleasure it was to finally meet you
at the Prostaglandins and Leukotrienes '84 Symposium on May 10 in
Washington. I tremendously: appreciated the various long
telephone calls since 1980 discussing your pioneering animal
studies on the effects of Prostaglandin El on arthritis and
lupus-type problems; and my attempt to successfully use the
Prostaglandin El precursor in evening primrose oil to control my
rheumatoid arthritis. There was true satisfaction from your
comments on my health; and the opportunity to discuss means to
maximize conversion of the gamma-linolenic acid in evening
primrose o0il to Prostaglandin El1 and thereby raise cyclic-AMP
finally to hopefully dampen the inflammation of synovial cells.

This meeting in Washington was exactly three and one half
years after I completely stopped taking the previous 12 aspirins
(BEcotrin) and 6 Motrins that had marginally handled my rheumatoid
arthritis that began in February,. 1980. My satisfaction over the
years from the use of 2 g of evening primrose o0il (EFAMOL) in
combination with therapeutic levels of Vvitamins C, E, B-complex,
zinc and selenium was described in detail in the letters to
Doctors Eastwood (12/22/80) and Hazlewood (1/27/83) sent you
previously.

My only relapses were for periods of a week or two--
February, 1981 and again in June, 1982. The 1981 experience
occurred when I ran out of EFAMOL which was being sent to me from
overseas; and within a week very evident muscle and wrist
swelling required 12 aspirins to take down. A phone call to you
at the time brought out that General Nutrition now carried
EFAMOL, which I got in Charleston and quickly was able again to
drop the aspirin. 1In June, 1982 I purchased and took VITAMIN
SPECIALTIES evening primrose oil with an identical analysis to
EFAMOL; but within about a week my hands and particularly my feet
bothered me enough to shift back during the following week with
satisfaction shortly. In October 1982 an analysis on the VITAMIN
SPECIALTIES primrose oil indicated that it contained no gamma-
linolenic acid; which prompted the enclosed October 22, 1984
letter to the president of VITAMIN SPECIALTIES.
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Dr. Robert B. Zurier
July 15, 1984
Page Two

I have gone into the above background since a third and much
more unpleasant slip-back occurred during the two months since
seeing you in Washington. During the last half of May and the
first half of June, arthritic unpleasantness developed slowly,
"but substantially in some of my joints. This time, however, it
was first evident and most _painful in the knees with the feet
next and very little trouble from the hands. PFinally it became a
real problem for me to walk up to three blocks before things
started improving again, when I took high levels of aspirin and
Advil. No stress or psychological problems had arisen; and I was
otherwise very happy in my retirement over the past five months.

I personally am convinced I likely and mistakenly brought
this situation on myself; but am afraid it may take a while to
get the stirred up macrophages or whatever to die off without
attracting more. Based on some literature findings in the past
week or two, I now feel this unpleasant arthritis bout may have
again been brought on because of inadvertent removal of gamma-
linolenic acid from my joints, which probably contain
immortalized synovial cells with a gamma-linolenic deficiency.

Before and while traveling to Washington I had been reading
a personal copy of an interesting and provocative 1983 book,
PHOSPHOLIPIDS AND ATHEROSCLEROSIS, with most chapters by
Europeans. One Washington evening I got to briefly talk with
Olaf Adam (Medizina Polik; Munich) who wrote the book chapter
"Relationship Between Linoleic Acid Intakes, Plasma
Phospholipids, and Prostaglandin Formation in Man" but did not
realize he wrote it at the time. This book further convinced me
of the potential benefit of an increased oral intake of soybean
lecithin for most older people's vascular and cardiac systems.
Around the same time I had talked with a couple of people who had
been taking a palatable granular form of soybean lecithin
(flavored with cinnamon and apple) from General Nutrition. I
thus added an individual sealed server packet (13 g) with enough
milk to wet it to my usual breakfast of orange juice, coffee,
vitamins, minerals, and 2 g evening primrose oil. At that time
my thinking was that this innocuous food substance seemed a
useful source of choline, inositol, polyunsaturated fatty acids
for my blood vessels and brain with no thought of arthritis.

After taking the lecithin for about a week, I noted some
feeling in my joints; and this increased in the second and third
weeks with increased focus on the knees and then feet. The
problem wasn't large and I wasn't concerned since during the
early months of using evening primrose oil in 1980 I noted
increased and somewhat controllable pain with increasing levels
of evening primrose oil. It seemed to me to be more on the
outside of the joint back then; and anyway, things ended up
really great. I thus decided to ride this out for the fourth
week and then quit the lecithin. Unfortunately the pain has
continued or increased for a couple of weeks more.




Dr. Robert B. Zurier
July 15, 1984
Page Three

Based upon further reading I've come to the conclusion the
high ratio of phospholipid (lecithin) to evening primrose fatty
0oil (13 g to 2 g) which I had been taking in the morning could
have seriously interfered with the lipase digestive hydrolysis
(J.S. Patton and M.C. Carey: Am. J. of Physiol. 241G, 328-36
(1981); and also that excessive phospholipid ratios could

seriously retard adsorption (A.J. Rampone and L.R. Lang: Biochin,

Biophys. Acta. 486: 500-510 (1977)) of gamma-linolenic acid. I
thus doubled my evening primrose oil and vitamin E and seemed to
have gotten some benefit in pain in the knee and ankle and
decided softening of what I had thought was a 2-3 inch badly
swollen tendon above my left knee.
}

I went by to see Dr. Carwile LeRoy early this week and he

said the "swollen tendon" was a supra patella bursa from water -

pressure in the knee; and to take 12 aspirins or he would have to

tap it if it swelled further again. The aspirin along with high
primrose and "E" have reduced the knee swelling and foot
unpleasantness; and sure hope the gamma-linolenic works agailn
okay; because my stomach sure doesn't like adequate levels of
aspirin or other NSAIDS.

Apparently lecithin in bile markedly assists the bile acids
in emu151fy1ng dietary fat (which contains 1 lecithin to 40 fat).
This is increased to 1 lecithin to 10 fat from biliary lecithin
which emulsifies just fine; and is right for fat hydrolysis.
Lecithin itself, however, is slowly hydrolyzed by lipases
compared to fat, and fat hydrolysis can be markedly reduced by
excessive lecithin ratios. Excessive unhydrolyzed lecithin can
also, in excessive quantities, coat intestinal cells and inhibit
fatty acid adsorption.

Sorry for such a long Sunday letter. My wife and I are

flying off tomorrow to visit our son in Seattle (will visit Peter

Simkin who earlier worked on zinc and arthritis), and sons in
Juneau, Alaska and in Houston for next two weeks.

T will send a copy of this to Carwile LeRoy who keeps
surprisingly up to date in his scientific reading for a
Department Chairman. I had to pry the Ciba Foundation--BIOLOGY
OF VITAMIN E--from him, and he had already gone over the
abstracts of the Washington meeting. I have found personal
copies of that book and TOCOPHEROL, OXYGEN AND BIOMEMBRANES
(1978) to be most important reference stock.

Frank J. Ball
Just numbered the pages and see they are seven so hope you find
value in some of it; but my wife says I have verbal diarrhea and

it's probably too true!

cc: E.C. LeRoy

|
|
|
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4 Arlantic Street - (;Zét)

Charleston, S. C. 29401
January 27, 1983

Dr. Carlton F. Hazelwood

Professor of Physiology and Pediatrics .
Director of Graduate Studies, Department of Physiology
Baylor College of Medicine

Houston, Texas 77030

Dear Carlton:

Many thanks for the kind remarks in your letter and the request for the generic
name, of the vegetable oil that contains gammalinolenic acid and the source of
fine crystalline ascorbic acid products. It was a true pleasure to visit you in
Houston and hear of your significant progress in nuclear magnetic resonance
assessment of normal and cancer tissue; and to see examples of your NMR scan
imaging. Your 1978 phone call and fat packet of papers-and draft reports related
to cell associated water was certainly a major factor in sustaining my early
interest in the metabolic aspects of cancer.

- . ]
With reference to your consideration of using combined ascorbic acid and eveniné
primrose oil (which contains 8Z gammalinolenic acid) for possible control of
arthritic problems that you believe arose after measles at 29; it seems like a
wise and justified try to me. Dr. David Horrobin's papers and contacts indicate
genetic defects or viral invasion can cause loss or partial loss of a cell's
delta—6-desaturase enzymatic capability. The cell's ability to convert polyun-
saturated fat (linoleic acid) to gammalinolenic acid is thereby seriously
impaired. Since gammalinolenic acid is the precursor of the "1" series of
prostaglandins (cellular hormones), any cells so damaged will be deficient in
"1" series prostaglandins. The cells may then excessively produce the inflam-
matory "2" series of prostaglandins from arachidonic acid as this acid is readily
available in the lecithin of cells. The December 1980 letter on the back of the
enclosed May 1981 "memory jogger" was given out at an informal talk in my home
covering certain relationships between cancer, rheumatoid arthritis, and gamma-
linolenic acid. ' That letter discussed a ‘sustained and severe arthritic problem
which came on in the month following an acute throat infection on a trip in
January 1980. This was diagnosed -and treated throughout the year as seronega-
tive rheumatoid ‘arthritis, with twelve coated aspirin and six Motrin .being just
tolerated by the stomach. I was fortunately aiso permitted to ‘try innocuous
other approaches in the wedical literature that made the most metabolic sense,
as is covered in the letter. I finally arranged to have evening primrose o0il
sent to me from Canada as '"vegetable oil for experimental purposes'; and when 4
grams par day of this first increased the pain some, its potential to have an
effect seemed provocative. Before I succeeded Iin getting the evening primrose
0il, I tried to increase the linoleic and linolenic acid content of my lecithin
by dieting at around 500 calories per day for a couple of weeks and then subse-
quently eating lots of walnuts, which are high in linoleic and {(alpha) linolenic
acids. During this period for phychosomatic or other reasons, I was able to
lower my Motrin without swelling up the joints. T still could not take the
aspirin down any, still could not drive; and continued spending only about a
half day at work with 5-15 minutes of each hour at work lying down. .

When I started taking the evening primrose oil at about 2-3 graﬁs per day, I wvas
already taking a couple of grams of ascorbic acid, a super B complex, 800 I.U.
vnits of Vitamin E, 25 mg. of zinc, and a gram of histidine. I did not observe
any marked change in the joints but tried periodically to take the aspirin

\
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down by one third for a day or so, but would observe substantial swelling of the
joints in the hands and pain in the feet. What really intrigued me; however,
was that after two or three weeks, I found I had lengthened my stay at work to
where I was full-time, was not periodically lying down there, and this has been
so ever since. I have noticed in the medical literature that the ATP level in
muscle tissue of rheumatoids can be down one-third; and feel that might be a
reason why there is such a low level of-energy.

After about three and a half months on evening primrose oil, when I tried to

take down the twelve asp;rin, I got.all the way to. zero over a four-day period
without swelling of the joints and with little increase in discomfort. I have
never taken aspirin since then, except about three to four months later when the
evening primrose ran out; and the next shipment was not in. After two to three .
days I had to go back up to 12 aspirins to stop swelling and pain, whereas I had
not expected this. It had seemed possible to me that the several months required
by gold, penicillamine, and now possibly by gammalinolenic (to rheumatoid improve-
ment in the joints) might be the time it takes for superoxide excreting macrophages
in the joints (who live for months) to progr3531vely die off without new ones .
being attracted. If this is so, .they weren't all gone at that time, but when 1
again took the three grams per day of the new evening primraose, the asplrln was
dropped with no trouble.

Last summer after months on two grams of evening primrose per day (160 mg of
gammalinolenic acid), I once again inadventently went without gammalinolenic
acid without realizing it, as covered in the enclosed letter to the president of
Vitamin Specialties, Inc. This time I took a lower priced "evening primrose

. o0il" with the identical.analysis on the bottle. After about a week enough

- apparent discomfort arose in my hands and feet to make me change back to the .
EFAMOL brand, which I had gotten earlier from Canada and was now available in
the states at GNC (General Nutrition Corp.) in most shopping malls. Since a
couple of months later analysis indicated there was no gammalinolenic acid in
the Vitamin Specialty brand, my joint problem had apparently continued to improve
as I had only progressive discomfort and pain and no swelling during that week.

All of the above are just anectdotal comments on possibly the first try omn
seronegative rheumatoid arthritis in this country. Vastly more pertinent and
significant are a series of papers sent to me by Dr. David Horrobin in December
that were published around the world in the last two months and strikingly
support the validity, importance, and potential for control of gammalinolenic
acid deficiency-dependency in critically important diseases. As professor of’
both physiology and pediatrics, you will appreciate the practical significance
to many children of the paper, "Oral Evening Primrose 0il Improves Atopic
Eczema" by S. Wright and .J. L. Burton, published in the November 20 "LANCET";
and a draft of the supporting paper, "Reduced Levels of Prostaglandin Precursors
in the Blood of Atopic Patients: Defective Delta—-6—Desaturase Function as a
Biochemical Basis for Atopy" by M. S. Manku, D. F. Horrobin, S, Wright, and J.
L. Burton, which I understand just published in the December issue of PROSTAGLANDINS,
LEUKOTRIENES, AND MEDICINE. These enclosed papers include a successful double
blind trial in Bristol, England, on 99 atopic eczema patients; and strongly
underpin Dr. Horrobin's brilliant predictions on the likely, broad elinical

. significance of possible gammalinolenic acid deficiency in wvarious important
diseases and the potential of reversing the clinical problem by use of oral
evening primrose oil,
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Four really mind-boggling papers were published in the two issues of the South
African Medical Journal (comparable to JAMA) in October from three different
medical schools. These papers following up omn Dr. Horrobin's ingenious pre—
dictions, present seemingly critical in vitro experiments that produce convincing
evidence that-malignancy in a mouse melanoma cell line, human ocesophagal carcinoma
cell line, and human liver carcinoma cell line were all gammalinolenic acid
deficiency-dependent. Cancer cell growths were dramatically reduced in the
presence of gammalinolenic acid while normal cell lines were not affected. The
final conclusion stated '"We are of the opinion that, in view of the known safety
of (gammalinolenic acid) in human beings, prompt investigation of (gammalinolenic
acid) administration in human cancer patients should be a high priority."

More specific to your own health interest was some most encouraging raw data
from a European clinical study on the successful use of evening primrose oil at
2, &, and 6 grams per day on scleroderma patients, which was made understandable
by pertinent fundamental cellular data. : .

While in Houston, I picked up from the Jesse Jones Library and enjoyed your
Cell-Associated Water and Dr. Ronald Pethig's Dielectric and Electromic Properties
. of Biological Materials. Looking through those 1979 books and my own copy of
Physiochemocal State of Ioms and Water in Living Tissues and Model Systems,

1973, that you edited, surely reconvinces me that you and your colleagues'

maverik explanations based on structured water will turn out to be the main

cause for cellular ‘sodium/potassium ratios, rather than the "sodium pump theory."
T am sending you these two books to return to the library (due back Feb. 11);
since T am certain you will find Dr. Pethig's book of high interest, if you
haven't read it.

Once again many thanks for fitting me in at 8:00 AM for such a long time; and

for the opportunity to meet your delightful wife, and your competent NMR associate,
Joe Forster. If you do have joint pains (you surely didn't look it) then based
upon my experience and a number of others who have tried it on osteoarthritis;
there seems worthwhile odds for benefits from a couple of grams of ascorbic, and '
a couple of grams of GNC evening primrose oil per day. I also recommended and
take a controlled release Super B, 800 I.U. of Vitamin E, and 25-50 mg of zimc.
Don't expect results right away. Some seem to take a couple of months to

really improve and some may quit‘with no improvement, but yesterday there was an
-extremely pleased grocery owner after just two weeks, The fine crystalline
-ascorbic acid comes from Bronson Pharmaceutical, 4526 Rinetti Lane, LaCanada,
California 91011. I am enclosing a catalogue, as they seem the cheapest and

most comprehensive source of most Vitamins.

Best of luck to yourself and your research programs,

- Frank J. Ball ?,

P.S. :

T was quite pleased to see the provocative clinical and NMR data on malignant
breast cell lines in the Cell-Associated Water chapter by your co-worker, Paula
T. Beall. It brought back to mind my 1978 rough plots of some of your collected
MMR data in a number of different mormal, benign, and cancerous tissues with
normal breast having the lowest T,, but very high when malignant. Incidentally,

I am also enclosing an excellent, comprehensive, and well-referenced Technical
Information Bulletin on EFAMOL that I got from Dr. Horrobin.

ce: Dr. David Horrobin Dr. Jan Van Eys Dr. Bruce D. Ball
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December 22, 1980
e — --":;-2__

Dr. Martin Eastwood

Wolfsen Gastrointestinal Laboratories
Western General Hospital

Edinburgh, Scotland

Dear Martin:

Had one hell of a year, but informative and finally encouraging. Came dowm with
rheumatoid arthritis in January, following a severe throat infecticn while on a trip;
and was in hospital and at home about six weeks. Spent the rest of the year on 12-16
coated aspirins (Ecotrin) and 6 (2.4g) Motrin with pain mainly in hands, wrists and
varied in feet (earlier all over); and im all joints and muscles if tried to lower
these. Rééa—;bout as much in this area and prostaglandins as I did cancer in past
two years, and some surprising similaritfes. Protected collagen and hyaluronic acid
in joints, I hoped, with high C and B-complex vitamins; and joints progressively
improved over the year. Terribly tired and was 1/2-2/3 time at ,work until about 3-4
months ago when went to full timé. Took on my own, zinc and histidine throughout
jEE}; since these seem to be about one third down in bleood of rheumatoid patients.
-Blood sedimentation rate went down progressively from 50 range to normal, but stamina
very low and couldn't take‘gpwn aspirin and Motrin. Tried during Summer to convert
to higher linoleic in my lecithin using polyunsaturated fats and did get the Motrin
down. For the past 3 1/2 mouths I have bgen taking 1-6 capsules (0.4g each) a_day
(in addition to the Vitamins, zinc,and histidine) of the seed 0il of the evenin
blooming primrose (Efamol, which I bought in Canada); and which bqg§§;g§n§bouq 107
gamma linolemic @cid. It comes from En land and is called "Naudicell™ there. J. N.
McCormick and W. A. Neill ar Northern General reported encouragment on _rheumatology
using 2g per day for 3 months, ia the Lancet, Sept. 3, 1977, p. 508. I called him
but he was on a months vacation and I succeeded in getting in touch with Dr. Robert
Horrobin in Montreal, a brilliant doctor who has written extensively in this-area as

related to prostaglandins; apd Dr. Robert Zurier, fiow head EE'Rhggpasglquzag Univer-

sity of Pennsylvania Medical, who had worked with Prostaplandin- E1 and subsequently

with this oil in inhibiting induced arthritis in rats. Horrobin told me McCormick
didn't get money for his planuned additionil tests. Tell him about 3 weeks ago, for

the first time, I succeeded over a three-day period in b;inginf down the aspirin from

12 to 0 and have taken no more aspirin. Never before was I able to bring it down to
8 because of increased swelling and pain in the jolnts. Horrobin knew of encourage-
@ent™in Copenhagen and Barcelona on arthritis, but felt not if taking aspirin,
Indocethacin, etc. and thus not on rheumatoids. He seemed interested and pleased.

Me too'!

The gamma linolenic acid is converted by the cells of the body as needed to Prosta—
glandin E1 which Horrobin indicates apparently controls the excessive formation of

S —t—

Prostag}andin E2 which is very excessive in-rheumatoids and a factor in inflammation.
He may run low or out of Prqétaglgggégéﬁl‘ig_;he joints and thus get into this self-

blem. =

generating arthritic pro
Best of luck in your work in Edinburgh and stop by Charleston again when you get a
chance. Haven't written any further letters in cancer area this year except the
recent enclosed one to Senator Hollings; and it looks like the hydrazine sulfate and
" Vitanmin C are really demonstrating efficacy and being progressively accepted and
understood for cancer control without toxicity.

Sorry so long, but thought you would be Interested. With hope!
Merry Christmas,

Frank J. Ball

FJIB/dr
Enclosure

C o
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January 7, 1993

4 Atlantie Street
Charleston, SC 29401
President George Bush
Mr. James Baker
Mrs. Barbara Bush

The White House
Washington D. C.

Dear Mr. President, Mr. Baker, and Mrs. Bush,

The president spoke in his excellent address to the cadets yesterday about incredible
accomplishments; and also mentioned "getting on with the rest of my life."

Correction of Personal Magnesium Deficiencies

After hearing of the presidents atrial fibrillation while flying back from a California
symposium on Magnesium_in Clinical Practice; a series of letters over the past year and
a half persistently attempted to alert the president and his staff as to his critical
cardiovascular dangers and their apparent very simple correction. Understandably, I do
not yet know if the president and his wife are supplementing with adequate (500 mg) levels
of critically needed magnesium or with high levels of natural antioxidants. This final
attempt to possibly catch some personal attention seemed merited considering the previous
arrythmia warning and your coming personal responsibilities for your own health,

At this juncture it seems quite important that all three of you appreciate the striking
protection to your hearts and arteries from increased oral magnesium to correct wide-
spread deficiency; and also to realize that very extensive foreign medical evidence
demonstrates' marked prompt improvement following heart attacks or arrythmias from
prompt adequate intravenous injection of magnesium salts. This is well covered in the
enclosed Oct. 29, 1992 letter and attachment to Doctors Burton Lee and James E. Edwards
{(now president of M.U.5.C. and previously Energy Secretary). Just quickly (half a minute)
running your eyes over some of the enclosed underlined abstracts from five Cardiology
sessions at this latest European Magnesium Conference is very likely to indicate why this
area merits your personal attention and action.

Antioxidants, Evening Primrose Qil, Arthritis and Cancer

Brief contact with Dr. James O. Mason at the International Cancer Conference in
Charleston, prompted the enclosed Nov. 3, 1992 letter and attachment to him. That letter
covered the first successful U. S. double-blind trial presented earlier that week in Atlanta
at the annual rheumatology meeting; which successfully employed the same natural essential
fatty acid that had completely controlled my very severe rheumatoid arthritis without
drugs since 1980, The last paragraph of the first attached letter copy to interested
rheumatologists mentions potential future applicability of this approach to the president's
right hip joint. Other attached letter copies deal mainly with provocative similarities
between rheumatoid arthritis and cancer; and the apparent effectiveness of high levels
of the antioxidant Vitamin C and the gamma-linolenic acid in evening primrose oil in
achieving sustained control of both these degenerative diseases.

Dr. James MclLaren, Thermonuclear Weapons, and You

You three just returned from Moscow after the all important mutusl agreement



to further massively reduce our thermonuclear weapons. President Truman as you know
had ordered production of any possible hydrogen bomb in 1950 after the Russians surprised
us by exploding their first nuclear fission bomb four years earlier than expected; and
during the same week Klaus Fuchs was found to be passing our nuclear secrets to the
Russians.

You should thus find interest in the thermonuclear physicist, whose five year control
of bone cancer and bone pain with very high levels of Vitamin C was discussed an the
last two pages of the James Mason attachment. Based on five years (1980-85) of phone
conversations with him he believed in 1947-54 that the "hydrogen bomb" should be based
on Lithium-6; and apparently contributed very significantly when the Russians exploded
the first transportable thermonuclear bomb in 1953,

Dr. James McLaren (B.S. at Syracuse) obtained his Ph.D in Seotland in 1933 on the
separation of Lithium-6 from Lithium-7. He also then helped construct the equipment and
beryllium target with which Sir James Chadwick produced and detected the first neutron;
and thereby obtained the Nobel Prize.

Our race to quickly isolate bomb quantities of Lithium-6 occcured when the August
1953 Russian thermonuclear bomb exploded with 25 times more power than at Hiroshima;
and subsquent atmospheric analysis showed it had contained Lithium-6. With Dr. McLaren's
background on Lithium-6 isolation and also being an electro-chemist; he apparently was
deeply involved in proper utilization of an electochemical counter-force amalgem at the
Oak Ridge plant to rapidly isolate the required Lithium-6 from lithium.

This Lithium-6 was then reacted with deuterium gas to form a solid Lithium-6-
Deuteride nuclear fusion core. Detonation in one millionth of a second by neutrons from
adjacent Uranium-235 fission; produced the massive fusion energy and also sufficient
additional neutrons to double again the explosive power by causing fission of a cheap
Uranium-238 casing.

This extremely small Lithium-6-Deuteride thermonuclear fusion bomb apparently
demonstrated at Bikini in March 1954 half again more explosive power than the sixty-
three ton liquid deuterium bomb (cooled to almost absolute zero) that exploded at Einewetok
in November 19523 and fifty times greater explosive force than the Russian bomb seven
months earlier.

The whole world surely owes Presidents Reagan and Bush incredible gratitude for
so quickly and massively rebuilding our military capability and markedly reducing our
nuclear danger even if it cost two trillion dollars. Timely, very quick and successful
movement at an apparent critical period forty years ago could also merit our thanks and
recognition. 1 remember his comment that the deuterium bomb cost twenty billion and
was not usable; while theirs was achieved for fifty million. Of the six who worked
together from 1949 to 1952, two had bone cancer, two had leukemia and two were dead.

Why Do We Age

If you are not yet convinced your vital organs need significant increased antioxidants
as we age, then please look at the third paragraph of the enclosed Dec. 15, 1992 response
to Dr. Peter Greenwald (NCI Director of Cancer Prevention and Control) and the table at
the end of the attachment showing how much Vitamin C seems to drop in different vital
organs over your life.



With hope that you might see this and find personal benefit or pertinent information,

since all of us have benefited so tremendously from your combined twelve year effort,

Most sincerely,

fek ¥ by

F JBkaj

cc:

PS:

cc:

Frank J. Ball
Dr. James E. Edwards Senator Ernest F. Hollings
Dr. Peter Greenwald Senator Strom Thurmond
Dr. Dr. Burton J. Lee, III Representative Arthur Ravenel

Dr. James O. Mason

January 11, 1993

Since I couldn't get the typist to quite complete corrections on Friday, Monday's
Post & Courier write up covering the quite significant progress on ovarian cancer
with the natural product Taxol by Dr. William T. Creasmanyi is enclosed. He spoke
to and possibly attracted the 8th International Cancer Conference that Dr. Mason
also spoke to in Charleston.

I am not a medical professional, do not know Dr. Creasmans or the medical university
oncologists and the enclosed picture with comments was attached to my 26 page
1978 letter on Vitamin C and cancer to indicate my situation.

Enclosed is the 1983 letter to the vice-president on non-toxic control of cancer that
I briefly discussed with him in Charleston and a letter to Dr. Jan Van Eys at the
same time. I retired a few months later and have been mainly interested in and
have pushed the very deterimental effects of deficiencies of magnesium, gamma-
linolenic acid and antioxidants in degenerative diseases since there was a much more
receptive medical response.

I have since had an old Weimramer dog who weakened and almost quit eating; and
was found to have a bladder tumor the size of a grapefruit, not recommended for
removal. It turned out his bowel tolerance point for the oral half salt of Vitamin C
in his food was about forty grams per day. His quality of life and weight returned
to normal and his tumor progressively shrunk until it could no longer be detected by
the veterinarian even with x-rays.

In early October my 12 year old English Sheep dog at her annual shots and check
up, was reported to have a large mammary tumor, along with arthritis and an
operation with subsequent radiation treatments were recommended. I found however
that her bowel tolerance for Vitamin C was 32 grams which she has taken daily in
her food along with some evening primrose oil since then. Progressive shrinkage of
the tumor is evident; and there has been recent need to reduce the Vitamin C level
to about half.

Dr. William T. Creasmany
Dr. Samuel Broder, NCI Director

Bh. 8¢uv U Qa,q



The Westvaco managers pictured on the four cover pages of this report have
responsibilities in the key areas of forest resource management, technological
research, manufacturing and marketing. Scott Wailinger (front cover), who
holds a master of forestry degree from Yale, is manager of ourTimberlands
Division. Now 36 years old, he assumed responsibility for the management of
nearly 1,200,000 acres of Westvaco forestiand three years ago. He has been
associated with Westvaco for eleven years. Dr. Frank J. Ball (below) has been
a research scientist with Westvaco for 31 years. He is now associate corporate
research director and director of our Charleston, South Carolina, research
center, which concentrates on the development of high technology products
that have accounted for the rapid growth of our specialty chemicals business,
Now 56 years old, Dr. Ball has a Ph.D. degree from the University of Rochester.

Westvaco 1975 Annual Répor.‘i N

Year ended QOctober 31 "
J

r

WHO'S WHO IN THE WORLD |
(1978-79)

BALL, FA\K JERVEY, chemist: b. Charleston, S.C.. Jan. 29, 1919;
. Juhn Coming and Anmt Arden (J=rvey) B; B.S.. U. of South, 1941;
Ph.D,, U, Rochester, 1944;m, Mary Elizabeth Furniwangies, Feb. 16,
1950; children—Frank Jervey, Stian Furtwangler, Bruce Devon,
Sweven Moultrie. Rescarch chemist Wesivaco Corp.. Charleston
Rescarch Center, 1944-48, proup leader, 1946-53, dir.. 1953.75, asso.
corp. research dir., 1975—; dir. Tyrone Research Lab., 195860, Pres.,
Empire Suate Paper Research Assos., 1970—. Mem. Am, Chem. Soc.,
T.AP.P.L. Charleston C. of C. (chmn. higher edn. com. [969-74), Phi
Bew Kappa, Sigma Xi, Omicron Delta Kappe. Episcopalian, Clobs:
South Caralina Soc., St. Cecilia Soc., Carolina Yacht. Contbr, articles
prof. jours. Patentee in field. Home: 4 Atlantic 5t Charlesion SC
29401 Office: PO Box 5207 Nonth Charleston SC 29406

BALL. GEORGE WILDMAN, lawyer, investmem banker; b, Des
Moines, Dec, 21, 190%: » Amos and Edna {Wifdman) B.; B.A.,
Northwesicm L., 1930, 1.., 1933: m, Ruth Murdoch, Scpi. 16, 1912;
g\ildren—lchn Cotin, Douplas Bleakly. Admitted ta L. bar, 1934,
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Octaber 29, 1992

Dr. Burton J. Lee, III, Physician to the Presideqt _
Dr. James E. b£dwards, President; Medical University of South Carolina

Dr, Peter C. Gazes, Distinguished University Professor of Cardiology, M.U.S.C.
Dr. James F. Spann, Director, Department of Cardiology, M.U.5.C.

Dear Doctors Lee, Edwards, Gazes, and Spann,

During the past year and a half you four. have been exposed to continuing letters
and literature empﬁasxz-lr)g the wide-scale critical danger.s of arl_'zth_mlas and heart _attacks
caused by inadequate maintenance‘ot our cg lular magnesium. Diet-induced, stress-induced
and running-induced magnesium. deficiencies ocecur particularly in the heart, cardiovascular
and ceTebrovascular arteries and Specific CORCern was expressed throughout this period

because 01 Lhe potennaT Hangers from President Bush's very high stress levels and his
arrythmia warn_ir_lg. - :

Doctors Edwards, Gazes, and Spann and their M.U.S.C. colleagues had been repeatedly
written and contacted over the previous five years; as clinical evidence became

progressively more impressive on 1) our serious chronic cellular magnesium deficiencies
brought_about largely by industrial pre arafion of foodstuifs, 2) the progressive resu[ting
cardiovascular_health problems and 3) the demonstrated major beniefit from intravenous
magnesium supplementation in various cardiov3scular crisis without detrimental side effects.
1 came close to attending the IVth European Congress on Magnesium in Geissen,
Germany last month; but couldn't finally get past the $ 1,650 plane ticket. Dr. Sighart
Golf, Conference Chairman, however fortunately very kindly just sent me all of the 129-
Magnesium abstracts. The 27 enclosed underlined abstracts from the five Cardiology
‘Sessions decidedly merit perusal by all cardiologists; and by those of us. who want to
avoid, put off, or control deadly heart attacks., Just running your eyes over the Titles
Would seéem to suggest personal supplementation to lower chronic deficiency; since your
likely intake appears to be half that desired. -

Extensive intravenous magnesium supplementation in both heart attacks and arrythmias
may begin in 1993 following completion of the 18 month Fourth International Study of
Infarct Survival (ISIS-4) which ends in December; and which my Dec. 5, 1991 letter tried
to get M,U.S.C. to join.

This week's November Harvard Heart Letter comment More on Magnesium (enclosed)
covers the recent Lancet paper by K, L. Wood et al on a five year double-blind trial
using. 1776 mg of intravenous magnesium or placebo on 2316 randomized patients with
suspect acute myocardial infarction. The magnesium group evidenced both a 28 day
mortality reduction of 24% and a left ventricular tailure reduction of 25% thaft were
independent of thrombalytic or antiplatelet therapy and With no detrimental side effects.
The ISIS-4 trial finishing in December uses 2000 mg of intravenous magnesium on halT BT
the perhaps 40-50,000 randomized, double-blind acute myocardial infarction patients on
hospital arrival; with end points at the first month and the end of the trial.

Enclosed are four underlined abstracts dealing with magnesium and the heart from
the Octobér American College of Nutrition annual meeting in San Diego; which had one
day mainly on magnesium, zinc and selenium. Incidentally, two weeks earlier 1 also
attended most of the excellent week-long Intensive Review In Emergency Medicine in




Charleston. The first talk on Monday by Dr. Bruce Usher covered Emergency Management
of Myocardial Infarction; that prompted a final question on possibie magnesium use, which
he surprisingly referred to me. Several other questions on magnesium use were asked at
this conference but with no answers. Dr. Robert Leman's quite interesting, late Friday
afternoon talk on Emergency Management of Ventricular Tchycardia mentioned my presence;
and that 2-4 grams of intravenous magnesium sulfate” was now a good drug to use in
certain acute heart problems. He later commented in his talk that where bradycardia
converted to ventricular tachycerdia this problem was magriesium responsive as were
torsades de pointes arrythmias.

The Magnesium abstract in the STRESS session, Noradrenergic Activity in Panic
Disorder: The Effect of Magnesium Salt Administration, that happened to be copied with
the last of the 27 Cardiovascular Abstracts; seems another quite pertinent indication of
the importance of adequate magnesium and clinical amelioration: Hapefully such encouraging
abstracts and trials will accelerate' acceptance of both daily magnesium supplementation
to correct our wide-spread 'dTéETiﬁ'a'uQed, stress-induced and genetic magnesium %ehc;encies;

and the intravenous use of magnesium in arrythmia and cardiovascular crises.
ot o

Most sincerel‘y,
Frank 3, Ball

P.S. Enclosed is my August 1992 response and the July 29 New York Times story sent to.
me about -Dr._Curtis Hames' long term efforts to demonstrate that the very_much
higher stroke death rate across the South (highest in South Carolina) was because
eons ago, selenium was largely washed out of our soil (as was magnesium). Low
soil level cellular selenium i_reéucea antloxidant capability) and low level cellular
magnesium zreducea metabolic, enzymatic, synthetic and energy capabilities) thus
certainly must be avoided. The amount of the readily absorbea magnesium in drinkin
water at various locations in_industrial countriés becomes critical and decidedly

relates to cardiovascular death; because industrially prepared. foodstuffs are so very
fow in magnesium.

cc: President George Bush,
"~ Mrs. Barabara Bush,

Vice-president Dan Quayle
James. Baker
John Sununu _
Secretary for Health Loius W. Sullivan
Assistant Secretary for Health James O. Mason
Senator Ernest Hollings
Senator Strom Thurmond
Representative Arthur Ravenel
Dr. Curtis Holmes
Dr. Robert B. Zurier
Dr. Sighart Golf

M.U.5.C. Personnel :
J. C. Allen A. J. Crumbley E. C. LeRaoy

M. E. Assey R. H. Gadsen W. M, Newberry

J. C. Ballenger L. M. Hadded ' W. M. Simpson

W. H. Barnwell " 'Hi G. Hempling C. P. Summerall, III
B. A. Carabellp , E. L. Hogan B. W. Usher

J: A. Colwell J. E. Keil F. Tecklenburgh

F. A. Crawford, Jr. R. B. Leman W. C. Worthington
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clinical basis. Severity of coronary sclerosis was quantified according to the Kaltenbach' score and paticnts were
divided into 4 groups ( 1. mild CHD, 0=20; IL_pedium CHD. 0=22; 01 severe CHD. n=22; IV. very severe CHD.
n=Y9 ). Leftventricular ejection fraction was used to evaluate pump function, Furthermore we assessed the iﬁlu;ncc
of digiwalis or diuretic therapy and also of the presence of arterial hypertension or myocardial infarction. For statisti-
cal analysis we used Student 's t-test and Mann and Whitney's u-test , Ma ium content of

significantly with risi itv of coronary sclerosis ( L- 2,55 SEM 0.24: 4.2, 44 SEM 0.30: III.- 2,40 SEM 0.24:
%EM 0.44 ) . There was po significant difierence between patients with normal or impaired pump functi-
on, Considering the presence of hypertension or myocardial infarction, we could not find any difference. The results
were not influenced by digitalis or diuretic treatment. Plasima maenesium did not show anv difference in all cases.
The decrease of ervthrocyte magnesium in patients with coronary hean discase 1= 2 phecomengn which enon which is primarily

related to seveqty of coronary sclerosis and which does not depend on digitalisation. diuretic therapy;, myocardial
ction or artenial hypertension
Magnesium and BvEnegign

Hester, P.O
Internal Medicine. University of Ume, Sweden

In experimental work magnesium (Mg) has been cstablished to be an im t regulator of vascular tone and in
some studies h_\Egension has developed in Mg deficient rats. The evidence from epidimiological studies of a role
for Mg in the development of human hypertension is inconsistent. Dietary intake of Mg and aiso Mg in serum are
reported to be inversely refated to blood pressure (BP) in several investigations but urinary Mg excretion is unrelated
to BP in most studies. A BP fall in relation 10 i.v. Mg infusion is often cbserved. The results of peroral Mg substitu-
tion 10 bypertensive patients are inconsistent. Peroral Mg added in physiological doses to hvpertensive patienis
seems not to affect BP unless the patients have a Mg deficiency which often is the case afier several vears of duretic
treatment. However. the administration of Mg in pharmacological doses seems 1o lower BP dose dependently
ﬁ';iT_h__o_m' any uncomfortable side-effects. The pathophysiological background may involve several mechamisms such
as interference with the sodium. potassium, function. the calcium transport mechanisms, the renin-angioten-

T ———

sin-aldosteron system and aiso the prostacyclin and inositol metabolism.
The Dgse-Dependent Reduction in Blood Pressure through Administration of Magnesinm - A Double Blind
Placebo Controlled Crossover Stud =

L. Widman, P._O. Wester, B. Stegmavr

Internal Medicine, University of Umei. Sweden

Seventeen patients with a diastolic blood pressure over 90 mm Hg were recruited from a running health screening
programme to a double blind crossover study with 15 mmol Mg 2+/day (Emegsan)® for three weeks. followed by a
30 mmol Mg2+/day for another three weeks with 40 mmol Mg2+/day for a final three weeks. A significant decrease
in the mean systolic blood pressure was recorded from 154210.7 mm Hg t0_146+16.9 mm Hg (p=0.031) and the

. mean diastolic blood pressure decreased from 100.2+4.2 mm Hg t0 92+6.6 mm Hg (P=0.0001).

Influence of vascular endothelium on Mg-induced relaxation in isolated aorta from DOCA-Salt hypertensive
R e oty

rats.

P. Laurant, A. Berthelot

Laboratoire de Physiologie Pharmacie, Faculté de Médecine et de Pharmacie, Place St Jacques, 25030 BESANCON

Cedex. France el . .

Few investigations have been focused about the relationships bém'een emoelll_.ll’ag Mg s%F £.C.) and endothelium
in arterial hypertension. The present study was designed to determine whether increasing Mg e.c. leads to endothe-

lium-dependent relaxation in noradrenaline-precontracted isolated aorta from 12 weeks-old deoxvcorticosterone
acetate salt (0.9% NaCl) hyperiensive (DOCA) (n = 10) and normotensive (NT) (o = 10) Sprague-Dawley rats.

Mg (1.22 £0.19 vs 0.12 + 0.01 mM. P < 0.001). Removal of endotheliurn depressed the Mg-induced relaxation in
aorta from both DOCA (IC5p: 2.33 £0.26 vs 1.22 £ 0,19 mM: P < 0.01) and NT rats (IC50: 1.00£0.23vs 0,12
0.01 mM , P < 0.01). The same cbservation was made in presence of L-NAME (inhibitor of endothelial NO bio-
s; athesis) (IC50: 0.52 £ 0.11 vs O.11 £ 0.01 mM, P < 0.01 in NT rats; IC50 : 3.87 = 0.51 v§ 1.09 £ 0.1S mM. P <
0.001 in DOCA rats). However the Mg-induced relaxation following contraction with noradrenaline was signifi-
cantly less in intact aorta treated with L-NAME or in aorta with disrupted endothelium from DOCA rats than those
from NT rats. It is concluded that Mg-induced vasorelaxation on noradrenaline precontracted aorta can be mediated
by endothelium-dependent mechanism implicating NO. The influence of NO on the impaired Mg-induced relaxa-
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tion is more pronounced in aorta from DOCA rats. These differences could be related 10 the impaired endothelial
. . Y . W
functl____%x_l from h; ¢ rats which seems ameliorate by Mg e.c. e

T

Influence of 2 Magnesium Supplementation on Serum LiEids and blood Pressure.
K. Kisters, C. Ko+ ff. K. H. Rahn, W' Zidek . .
Med. Uniy, Poli: . 2ik. 4400 Miinster. Albert-Schweitzer-Str. 33, Germany
- T e ey e Y .

The effect of an ora! Mg+ supplementation on serum lipids in patients with hypertipidemia of Frederickson type IV
and ITb and on blnod pressure was examined. In 65 patients with normal renal function, on cholesterol-poor and
calorie restricted dist. blood pressure, serum cholesterol, trigiveeride. HDL- and LDL-cholesterol as well as plasma
and intracellular ;nagnesium concentrations were measured before and 4 weeks after therapy. 35 patients reccived
500 mg Mg+ day ‘'additionally. The results show that a Mg+ supplementation in addition to the usual dietary
measures is beneficial with regard to serum tnglycendes (values. meansxSD, decreased from 197, 57+47.12 to
121._80:!:40.73. p<0.05). but exerts no positive effect on blood pressure and serum cholesterol. Furthermore intracel-
lular magnesium concentration increased significantly under Mg+ supplementation (values. means+ SD, increased
from 1 .73£0,23 to 1,90+0.19 mmol/1, p<0,05) .

This study_has 5;;%11 that a peroral ;pagmesium therapy can alter blood ligid comEsition and thereforg be of use in
r%Fcing atherogeni¢ risk factors, but further investgations, especially with regard-to a long-term Mg™ " ‘therapy.
still remain to be settled.

Reduction of Blood Pressure with Oral Magnesium Supplementation in Women with Mild to Moderate

lypertesion
JCAM. Witteman (1}, D.E. Grobbee (1), F.H.M. Derkx (2), R. Bouillon (3), A.M. de Bruijn (1), A Hofman (1).
(1) Department of Epidemiology & Biostatistics, )
(2) Department of Internal Medicine 1. Erasmus University Rotterdam, The Netherlands.
(3) Laboratory of Experim¢ntal Medicine and Endocrinology, Catholic University of Leuven. Belgium.

Ina g‘ggbl?_-Elind controlled trial. 91 middle-aged and elderlv women with mild to moderate hvpertension who were
not on affi-hvpertensive medication were randomiv assigned to treatment with maggiesium aspartate-HCI (20 mmol
magnesium per dav) or placebo for 6 months. Magnesium aspartate-HCI in the given dose was well-tolerated and
was nol associated with an increased frequency of diarrhoea compared to placebo. At the end of the study, systolic
blood pressure had fz_ﬂ_grn by 2.7 mmHg (95% confidence interval -1.2 10 6.7) and diastolic blood pressure by 3.4
mmHg ( I3 10 5.6) more in the magnesium group than in the placebo group. The presence of a low plasma renin or
a high plasma parathyroid hormone level at baseline enlarged the effect on systolic but not on diastolic blood pressu-
re. Urinary magnesium excretion significantly increased in the magnesium compared to the placebo group. No

changes were seen in other biochemical parameters. The findings .suFEest that oral magmesium supplementation
with magnesium aspanate-HCL mav be a safe and effective measure for lowering blood pressure: in subjects with

mild to moderate hypenension, whe are not receiving anui-hypertensive treatment.

The role of Magnesium in Glucose Intolerance and Ingulin Resistance in Patients with Essential HE rtension

e —

K. Sebekova, 1. Spustovd, R. Dzirik
Dept. Clin. Pharmacol; Inst. Prev. Clin. Medicine: Bratislava. CSFR

Decrg_stg' free ervthrocvte maesium fErMg) concentrations associate with and even a to be a common
cause of both ess¢ Vperiension intolerance and/or I.MM prevalence of GI
in patients with essential hypertenston (n=98) coud predicla (95% co nce ts) 1o 26-35%. and Tose even

to 39-59% if both GLIR were considered. The parameters characterizing Mg metabolism [Mg-§, Mg-U, total
(atomic absorption spectrophotometry). fErMg (31P NMR spectroscopy) and bound Mg (calculated) were studied in
25 patients with essential hypertension during standard oral glucose tolerangs test goGE:Q under basal conditions
and aftr i.v. load of 2 g Mg sulfate. It was found that GI/IR was significantly more frequently associated with low
fErMg>200, chi2, p<0,001. No difference was found in other parameters of Mg metabolism, therefore the shifi of
fErMg towards the bound fraction seemed to result from its increased intracellular binding. Ly, Mg load prior to
o_G"{_"I‘ improved GLJR in patignts with low fEtMe, and 3/7 patients completely normatized their glucose tolerance.
It 1s concluded, that low fErMg associates with %‘and both improve after acute i.v. Mg load. :
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CARDIOLOGY IV
—— el

ity in Acute Mvocardial Infarction Patients Unsuitable for Thermbohvtic Therapy
Af Shechter, H.Hod, E.Kaplinsky, B.Rabinowizz. '
Heart Institute. Sheba Medical Center Tel-Hashomer and Tel-Aviv University, Isracl.

The effects of intravenous mag_wsium !ME) were ed in 18] pts with acute mvocardial infarcion (AMI) un-
suitable for thrombolytic therapy, In a randomized.: hdouble'-b' Tind 'P'EE cbo controled study. Gr L. 98 [‘-recci\:u-i
"§8-hour Mg infusion while 83 pts. Groyp II, reccived isotanic glucose as placgbo. lp-hospital ;tm%fas signifi-
cantly reduced in Gi;_ns com# to gﬂ 2 pts (2.2%) v 12 n1s (159%). 0<0.021 . > per cent of pts (51/181)

were > 70 vears old (range: 71-86. mean 77+4): 24 pts from Gr I (subgroup A) and 27 pts from Gr II (subgroup B).
Analysis of muitiple factors showed good randomization.

Results Grl SubGroup A GrIO  SubGroupB
N=98 N=24 N=283 N=127
N (%) N (%) N (%) N (%)
Major arrhvthmias 221 11(46) 34(41) 1970)
Conduction disturbances 8 (8)  5(20) 12(14) 5(19)
Heart failure 15(15) 5(20) 18(22) 10(37)
Monality ‘2’ (2) 2(8) B( 14) 6(22)
No signi { side effects were seen during the trial. We found that intravenous Mg is an effective alternative the-

Ty in AMI pts_unsuitable for thrombolysis and is associated with in-hospital morality, possibly by re-
ducuon 1n maJoF arrhythmias and in incidence of heart failure. These effects are particularly seen in patients > 70,

Leicester Intravenous Magnesium Intervention Trigl (LIMIT-2): A Double Blind Study of the Use of

Macnesium Sulphat mFus?? Acute Mvocardial Infaretion.
A o«:;gsi A.L., F’ercher. S.. Roffe, C., Haider, I.

Department of Pharmacology and Therapeutics, University of Leicestet. Coronary Care Unit. Leicester Royal Infir-
mary. Leicester. England . o

Magnesium salts have been reported to protect myocardial tissue in experimental model of ischaemia and reperfu-
sion. Several smali clinical trials in suspected acute myocardial infarction. have suggested thatearly mortality can be
reduced bv intravenous magnesium salts in the acute phase. but none have been of sufficient size to be conclusive.
The Leicester Intravenous Magnesium Trial (LIMIT-2). a dogple blind placebo controlled study was undertaken

randomising 2316 patients with mvocardial infarction. Patients recieved ci__ﬁcr intravenous magne-
sium sulphate (8 mmol over 5_min followed bv 65 mmol over 24 h) or physiological saline. This protoco] was
desiggﬁ To double serum magnsium on admission to the coronary care unit in order to_maximize benefit of treat-

ment.
The primary outcome of interest was 28 davs mortality, by intention to treat. which is mot susceptible to bias provi-

ding good randomization and high follow up was acheived. These criteria were met. The result showed. on analysis
of w from all causes. a redyction of 24% in' the maemesium group (95% confidence interval 1. 43%). The
overall morality in the magnesium group was 1.8% and 10.3% in the placebogroup (2p = 0.009). The two groups
were well matched in all aspects. Mvocardial ifffarction was confirmed in 65% in both groups with similar cardiac
enzvme clevations. No differences were found between the groups in antiarrhythmia treatments. heart block, direct-
current cardioversion or temporary pacing. -

Side eEects of magnesium treatment were transient flushing, related to the speed of injection of the loding boh;s and
an mcreased incidence of sinus bradvcardia (2p = 0.02). Experience in a large and representive group of patients as
shown that is a simple and safe treatment. which generally used for suspected myocardial infarction. The
eEmcv of ma’éesmm EEEE in reducing early itv of myocardial infarction is mwblc to. but indgn-
dent of. that of thrombolyuc therapy or amiEEuelcl mcrag'. - i

Die Ermittlung der therapeutischen Wirksamkeit von Magnesiumadipat bei Patienten mit einem akuten
Myokardinfarkt

Th . Hildebrandt, R . Thiele , K. Winnelfeld und H . Dawczinski
Universitit Jena, Germany

In cine placebokontrollierte Doppelblindstudie wurden 51 Patienten mit cinem akuten Myokardinfarkt (34 Minner
und 17 Frauen von 49 bis 80 Jahren) ber einen Zeitraum von 1/4 Jahr integriert. Von diesen Patienten erhielten 25
(49%) taglich 2 x 150 mg Magnesiumadipat (Verumgruppe) der Firma APOGEPHA Arzneimitte] GmbH Dresden
und 26 Patienten (51%) ein entsprechendes Placebopriparat (Placebognuppe) per 0s. Die mittels Atomabsorptions-
spektrophotometrie am 1., 2., 3. und 20, Tag sowie nach 1/4 Jahr gemessenen Magnesiumkonzentrationen im Se-
rum. im Vollblut und im Esythrozyien zeigien bei Patienten der Verumgruppe ein gutes Resorptionsverhalten des
Priparates. Dabei lieBen sich bei diesen Patienten im Vergleich zu denen der Placebogruppe insgesamt deutlich
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den. Dem Praparat Magnesiumadipat kime generell bei Herzinfarktpatienten bereits in der vorgenommenen Dosie-
rung eine kardioprotektive Funktion zu.

Plasma Mg, Zn and Cu in Acute Myocardial Infarcti

" C. Zeana, Z. Chirulescu, A. Suciu, R. Pinnlescu, C. Carseli, C.C. Zeana

Medicat Clinic, Emergency Hospital (1. 5. 6) and Medica! Clinic Colentina Hospital {2. 3. 4). Bucharest, Romania.

150 AMI cases were studied in comparison with a control lot of 50 healthy individuals: Magnesemia was repeatedly
determined using Merck kits in 50 patients not receiving Mg supplements. Zn and Cu plasmatic levels were deter-
mined by atomic absorbtion spectrophotometry and ceruloplasmin level was determined enzyvmatically in all 150 pts.
In AMI. a lowering of Mg was registered especially within the first gk of infarction: 0.76 = 0.09 versus 0.92

0.06 mmol/l. Ip the same time Zn level wen! down from 96.56 £ 15.96 to 85.02 = 47.37'ug/dl. Cu raised from

100,22 = 15.96 10 161.3 = 61.14 pg/dl. The CwZn ratio which is close to 1 in normal people grows up to 2.3.tn AMI
(greatest values.about 6) and becomes normalised during comvalescence. The CWZn ratio has not only a diagnoste
but also a prognostic value. .

The serum ceruloplasmin level goes down to approximatively half of the normal level in some cases, becoming
normalised during the next 3 to4 days and then tends to overtake the normal level. Plasma ceruloplasmin in control
lot: 26 = 1.2 mg/dl. Ceruloplasmin in plasma within the first 3 days; 16=4.05 mg/dl, AM] lot.

CARDIOLOGY V

Oral Potassi%%esium Therapy in chrenic stable ventricular ectopy:
K. Gldnzer and . Stolberg '

Med. Univ. Poliklinik. Universitv of Boan. 5300 BONN
Cem——— e ———

Potassium and jnaenesium supplements are effective in cagdiac arrvthmias in acyte givocardial infarction and in
definitivly magnesium-depieted states. The aptiarrhythmic effect of magnesium- and/or potassium supplements in
chronic stable ventncular ectopy is still controversial. Methods: We investigated in this open, not blinded pilot study
the antiarrhythmic effects of potassium/magnesium aspartate (Trommcardin Forte 2 tabl tid) in patients on benign
ventricular arthythmias in a total of 13 patients (mmean age 48.8 vears). Other antiarrhythmics drugs were not allo-
wed. All patients suffered from ventricular premature ectopic beats since many weeks or vears. Exclusion criteria:

knownl T malignant ventncular tachycardia, ventricular fibrillation and other states of successful cardiopulmonary
resuscitation. Two 24-h-ECGs were recorded in two consecutive days before and after 14 days of treatment with
mgesiunﬂpotassium.aspanate. Statistical evaluation of the data was done by Wilcoxon- - sum- test. Results:

gan serum potassium and maenesium values remained unchansed during treatment The ﬁguenw of ventricular
ec:oEic ﬁ was reduced in almo: tients, but due to the large mean variation the difference was not statsti-
caliv. s:gn_:.g. ificant. AlBatients not a ed relief of their complaints under therapy. ‘CW: ‘Magme-
smm./;gssium sugE]EmEﬁts m; E ;;% in patients with PVCTs. Ifﬁ’e-laom larger, controlled studies should be
carmed out to prove these preliminary results. Since There t5 00 nsc in the ', harmless VPM ectopy should
be treated with Mg— supplements before treatment with convennoﬂ_tm]s i and [1 antiarrhvumics.
P~ —————

Moglichkeiten und Grenzen des Einsatzes von Kalium und Magnesium bei Erkrankungen des Kreistaufes Ein
Uberblick
. Zidek

. Medizinische Fakultit Poliklinik Miinster

Die Wirkungen von Kalium- und Magnesiumionen auf die Kreislaufregulation sind sowoh! aus experimentellen
Untersuchungen als auch -aus klinischen Beobachtungen gut bekannt Sowohl Kalium als auch Magnesium wirken
vasodilatierend. Die gefisserweiternde Wirkung von Kaliumsalzen wurde bereits 1929 in Untersuchungen an es-
sentiellen Hypertonikern nachgewiesen und seither mehrfach bestitipt. Der Mechanismmns der vasodilatierenden
Kaliumwirkung besteht moglicherweise in cinér Stimulation der Natrium-Kalium-Pumpe. Dieser Vorgang fiihrt zu
einer Senkung des intrazelluliren Natrium und zu einer Zunahme des intrazelluliren Kalium. Die Abnabme des
intrazelluléren Natrium in der Gefissmuskelzelle fithrt zu einem verminderten Calciumeinstrom iiber den Natrium-
Calcium-Austausch. Durch die verminderte Calciumaufnahme nimmt auch die cytoplasmatische freie Calciumkon-
zentration in der glatten Muskelzelle ab. Dies diirfie ein wesentlicker Mechanismus der vasodilaterierenden Kali-
umwirkung sein. Hinsichtlich des Magnesium ist die vasodilatierende Wirkung vor allem bei Patienten mit Prae-
klampsie klinisch bekannt. Im Vergleich dazu ist die blutdrucksenkende Wirkung bei essentiellen Hyperionikern
wesentlich geringer ansgeprigt. Die Mechanismen der Magnesiumwirkung auf das Geflissystem knnen unter ande-
rem in einem der Calciumwirkung entgegengesetzten Effekt auf das kontraktile System der glatten Muskelzellen
licgen. Ferner ist bekannt. dass bei hoher extrazellulirer Magnesiumkonzentration vermehrt Calcium aus den Zellen

"
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ausgéchlcust wird. Da Magnesium auch emn norwendiger Kofaktor der Natrium-Kalium-ATPase ist kann auch emn
Mechanismus wie oben fitr das Kalium dargestelit fir die Vasodilatation eine Rolle spielen.

The Role of Potassium and Mﬂm on Cardiac Glveoside Toxicity in the Human Myocardinm

RHG. Schrwinger and E. Erdmann

Universitit Miinchen. Medizinische Klinik 1. Marchioninistr. 15. 8000 Miinchen 70
———— T e e —
Electrolyvie alterations may be due to the pathophysiological conditions seen in the heart failure state and- due to the

ilure. Mg4™ is essential for maintainance of inmace K'. In
T.]evels, the treatment of ure wi C givoosides 1s compli ' an imcreased
v . In addition to extracardiac actions, MR2 | mav also Bave direct clects on e MVorn g
Westiticd the mituence of Me2* (1-3 mM) on contractilitv and on force-frequency-retationship (FFR) as well as
on the positive inotrapic (PIE) and toxic effects (TOE) of in (OUA) on electrically driven human right auricu-
lar mbmm%%‘r)&nary bvpass operation. non%c glvcoside treatment. n = 16, age = 60.1
* 1.7 vears). The maximal PIE of OUA (+5.9:0.9 mN, 1 mM Mg?*) was preserved after increasing Mgt
(+5.830.9 mN, 2 mM Mg2™). Time until TOE occurred after OUA was significantly (p<0.05) longer with higher
MgZ*-levels. In AUT the force of contraction increased with increasing frequency (0.5-3 Hz) of stimulation (2 Hx
14628% basal). The FFR becomes negative after elevation of extracellular Ca2+. Mg2* was effective to restore the
normal FFR in the presence of enhanced Ca2*-concentrations (2.4 mM Ca2*. 2 mM Mg2*: 2 Hz: 145 = 16%
basal). Mg?* increased concentration-dependently the affinity of SH-ouabain to its receptor (p<0.05).

In_.éonclusion: (1) M2+ acts di . 00 human mvocardium to _?’ggsh OUA-indug !lo.?'g'n' but preserves the

maximal PIE of OUA: (2) the antagdnistic action of Mgz“' Is not 4y 10 a reduced receptor-binding. but mav be due

to an alterdtion of the sensitivity to intrace]lular Ca“™-changes, Therefore. wEen treating congestive heart failure.
In

one must take care to prevent depleti 1es or 1o replete K *and Mg CIEncy states.

The Influence of Aspartate Anions on Contraction of Isolated Myocytes
R. Meyer, B. Reufels, O. Zimmermann .
Institute of Physiology. University of Bonn. Wilhelmstr. 31. D-5300 B'_gn_n 1. FRG

External Ca2* and Mg2* have opposite effects on the contractile force of the heart muscle (Ca/Mg-antagonism).
But only little is known about the influence of the anions applied together with MgZ+. Thus the aim of this investi-
gation was to test the effect of aspartate-anions in combination with Mgz"' on contraction of isolated ventricular
myocyies of the Guinea pig. Shortening of isolated cells was measured optically in an inverted microscope. Increa-
sing of external MgCl; decreases shortening in a dose dependent way (from 120% at O mM MgCl; to 25% at 20
mM). The influence of external MgCl, is especialty pronounced in the physiologically relevant concentration range.
The negative inotropic effect of MgCl; is superimposeable to that of MgSQO4. But if CI” is exchanged for
DL-hydrogenaspartate (MgAsp). the negative inotropic effect of Mg2™ is largely suppressed in the concentration
range between O and 5 mM. Only at concentrations higher than § mM a negative inotropic effect can be recorded.
To suppress shortening by about 30 % 15 mM Mg-Asp are necessary but only 5§ mM MgCl,. The difference betwe-
en MgCly and Mg-Asp can be explained by a positive inotropic effect of DL-aspartate itself. In the case of
B-stimulation the negative inotropic power of Mg-Asp exceeds that of MgCl, by a factor of two i.e. 5 mM Mg-Asp
have a stronger suppressing effect than 10 mM MgCl5. In isolated ventricular cells stimulated with adrenalipe

.application of 5 mM Mg-Asp result in an effect comparable to 10 -15 aM propanolel, Thus exchanging the CI" for

aspartate-anions transforms a Caz'*'-amagonistic substance to one with B-antagonistic force at low concentrations
and Ca2*-antagonistic force at high concentrations. .

Parenteral Application of Magnesinm and Potassium as an Adjivant Treatment-Possible Clinical Approaches
R Hardi, X1, ﬁusmann. E Lopgo== m—
Waldkrankenhaus St. Marien, Carl-Korth-Institut fiir Herz-Kreislaufforschung. Er!a’ngen

There are various reasons for the kack of intracellular E’ tassinm and magnesium in patients treated in intensive care
B — . E - = ~ - -

unit. Acute mvocardial hypoxaemia or my al infarction are followed by a loss of both cations. States of cardio-

pulmonary resuscitation and hypoxic metabolism are often accompanied by a dereasing serum potassium level,

especially after substitution of sodium bicarbonates. In the diuretic th@- of chronic heart failure substitution of

pomsiumisumal.whilethe; letion of esium often remarns 'a’ed.mmnma esium is al-
o B the s o e o el T e Tt e
ence shows. that parenmgg cation of potassivm and magnesiym of an ic also
in other forms of ventricular and supraven icular arrvthmia, % szm deficil toust en consilera-
tion. So in one of the @ned cases chﬁﬁnon.of ‘a’patient Willl ventn vcardia was not successful until
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300 mg of potassiumlmagﬁ'um aspartates were admipisiered intravenously. In other Eu‘cnts with gaé ﬁbnﬂlati-
gn d slable sinus. thv achieved after magnesium/polassiym-aspartate was a o the stan crapy
_Vefapomll and quinidne. - T —

Mg-Deficiency and the Effects of Mg-Protection of the Heart. 2 Problem of Quantative Evaluation

O. Ledger—
Anatomisches Institut der Universitit. D-7800 Freiburg i. Br.

It is frguenﬂv'assumed that Mg deficiency indt_xm several morphological damage of hearnt muscle. On the other
hand it is likewise supposed that ﬁg protects the hean against wlechoiamine and other damage. Such effect should
never be denied. However, reports may be of minor significance or even risky if there is no quantauve evaluauon.
ﬁlm stereological techniques have been developed vears ago. Using such methods it comes out that all
morphological damage o% heart muscle is modest in comparison to biochemical “alterations and possible acute
disturba%s in exﬁa%bn. Because Mg deficiency 1s higﬁ\' critical. when catecholamunes are applied. T Is Dot im-
‘probabic that sgue of the morphological efiect might be caused rather by an additional stress than by the Mg de-
ficiency per se. Likewise, even so-called infarct-like, isoprenaline inducible necroses consist in the rule only of some
volume percent of heart muscle, where repeated lower doses are more effective than one mighty injection. The
necrosing effects of Mg in experiments is not very impressive. Functional aspects may be more important than
histological effects. In addition, it should be pointed out that a quantative experimental evaluation of the pathologi-
cal anatomy of B-svmpathomimetics could help to avoid such long térm side effects of antiasthmatics that were

noticed recently in some countries;

STRESS

Noradrenergetic Activity in Panic Disorder:The Effect of, Magnesium.Salt Administration
E.Mariigoni.F.Blandini,G.Sances.G.Fizotti,G.Sandrini,G.Nappi ,

Dept. of Neurology 111, Neurological Institute "C. Nondino", University of Pavia, ITALY.

Panic disorder (PD) is a S}nd:onie characterized bv unexpected and unprovoked attacks of psychic and somatic
anxiety symptoms. Althougb the.exact pathogenggis of PD is unknown. the existence of an unbalanced poradrener-

—— T

gic activity has been suggested. On the other hand, panic attacks can easily occur in patients suffering from neuro-
nal byperexcitability syndrome (NHS). the so-called "spasmophilia”, whose pathogenesis mav be related to a primi-
five magnesium (Mg) deficiency. Thus, a clinical (and pathogenetic?) of’erﬁpping of these two pathologies could be
E_\poﬁesmd. In thys studv we evaluated the influence of magnesium adminis_u;a;tign‘g the noradrenerpic activity in
10 patients suffering from PD. For this purpose. we measured the piasma levels of Norepinephrine 5%? in response
to a Cold. Pressor Test (CPT)” immersion of one hand in ice-cold water for 5 minutes) and to the infusion of sodium
lacate (Lactate Test. LT). highly' effective in igducing a panic attack in PD sufferers. The same tests were perfor-
med in a group of 10"age-malched h thy controls. In the PD Etients. the tests were repcal‘eﬁ afier a two-month
treatment with l\_dg mte (3.5 g/die per o0s): they were also studied from a neurophysioloqical point of View b
evaluatng the basal and afier-treatment skin conductance nse {SCR). used as an additional index of autonomic
excitability. e I

As regards gm PD patients_showed significaptly_higher NE levels than controls in basal conditions (m+/-sem:
210+/-30 vs 131+/-18 pg/ml; p<0.05). a reduced response to the stimulation and the absence of a recoyery phase.
The LT had Tio effect on e controls. whereas it induced a panic attack in 9 out of 10 patients. with a significant
rise FENE levels, that maximized at the 2% minute of lactate infusion (Q" vs +20": 217+/~42 vs 328+/-48 pg/ml:
Bf:0.00I_). Mg therapy determined a normalization of the | nse to the CP] and a dm@

response to LT. although the M a new ck attack in the same 9 patients. Moreover. the
treatment induced a sign_l_ﬂ' cant increase of the SCR. threshold (Zil-I-O.S v5 4.0+/-0.9 mA; p<0.05). The treatment
was able to significantly reduce the number of Spontaneous panic attacks per month (10.6+/-2.9 VS 5.2+/-1.8;
p<0.05). - —_ . - il
These data. while confirmEing the exigience of a noradrenergic hyperactivity, show a dysregulation of the sympa-
thetic stress response in PAD patients: theyalso suggest that Mg pidolate may play 4 role in correcting this dysfun-
ction determining. at the same time. a clinical amelioration. -
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Abstract 3

1868 USA.

MAGNESIUM, MYOCARDIAL INFARCTION AND ARRHYTHM]JAS. BM Cardiac Amythmia Senvice.
Tange.

Oniversity of Califorma, livine. College of Medicine,

Magnesium {Mg) is the fourth most abundant cation in the human body
and the second most abundaot cation in intracellular fluids. It has an

imporant vole in the 2clivation of many enzyme systems. Mg defjciency is
esumatgd to r in 20-80% of the Eguim' n Yey Mz 15 commonly
igno y chnicuans because s leyel 1s not us y measured: its deficiency
i+ hot slways revetled The assoaation of s deliciency 10 patholegy 1s not
always opvipys and its use In research and clinical situations is nat

commonly promoted.

has an mmportant role in cardiovascular pathophysiology. The
deve ngmi ofc;_'—ﬂ-zpmenzm;rasd:ﬁgi s po:eni:alas 5‘9 m ium
1ICIEN: rough many different mechanisms. Yhe l::ve!I Ei dg 13 also
ated 10 coranary vascular tone, and hypomagnesemia n associaled
wath clmié[i ngﬂ;l!tﬂ:n! inéna secondary 10 Goro m. Tg'iﬁ'e

seiting of acute 1schemia and/of myogardial injarcuon, magnesium thera
has & 3 ‘:rcalemni veﬁiﬁii‘ar
patents and, taken

Tshown 10 reduct the inGdence oOf Life-t!
uchyarthythmia, Seven <eparate 1als cvalual

PLENARY SESSION 11, SATURDAY

SEASE AND ECLAMPSI

in towl, documented 2 53% reduction in the odds of death 1o the group
%éwn Mg mmgv. The pnnm@ mechanism™ ol action was Lhm% F

uction in incidence of ventnculal chviThviimia. Mg has both
primary and secondarv elsci[opRvsiologic action. By ltsell Mg oclavs AV
53] conduchion and dggreases early_afierdepolanzauon and tnggrred

ity LU inleracts with polassium tons and may .’Q[Eu for replenion ©
Fypokalemia with secondary benelits In reducing arfhvihmra. Intravénous
_deasmuiallv u;m? 10 have antarthvihmnic action 1n_1943. Since then

Itiple s have iled jts eflicacy in sugravenlnculz; tachveardia,
atanl hEn!iauon. ventiicular premature d nzations., mono-
m orpE:c and pOlYMOrphIc ventncuar tach 13 AT w:m:icug fibnila-
1ion; 11 fas ﬁ En Encha‘f In trealing mylhmia e to diglalis
foxicity and coro w e T
Tn conclusi .%Blﬂ.l nt component in cardiovascular patho-
phvsiologe. nitign of Jis_therapeuuc potential 3hould Eclg reduce
oroiaity and Eoﬂny associated with cardiovascular disease.
A ———
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Abstract 39

. Resnick L

LOW MAGNESIUM: A COMMON DENOMINATOR IN PATHOLOGIC PROCESSES IN DIABETES MELI&-
M. Handwerker SM.

TUS, CARDIOYASCULA

. Seeli , Allura
Altira BM. Community and Prevenuve Med, NY Med Coll, Valhalla. NY and Nutntion, Sch of PH Univ of N Carolina.
ChaEl Hill, NC: SUNY. Bklyn, NY, Cornell Univ NY Hosp, NY. NY. Booth Mem Med Ctr, Flushing, NY USA.

Microcirculatory disorders of diabetes millitu: spg }—a disease that whep
poorly contro was early identified with Mg [9ss—have charactensuces in
common with those of expenmental Mg deliciency. Low Blood Mz un
concen with high Ca) lqcmnly aTd blood coagula-
tion—which have been imEllI£ in the pathiogencsis of D__M myocardial
fnTarction {M1) and eclamipsia. Low serum Mg. though preient al"ases of
the disorders 10 many cases, IS an unreliable index of Mg deficiency. Low
ionized Mg in_ervihrocvies [determined by uhlizing nonmagnetic r&s-
nance) 1s presenl in all. as a8 1n hypentension (HT) unrelated 10 DM

of toxemids of pregnancy. Using a new 1on-selecuve electrode spegific for
the Mg 1on. we have found that low geveg o! tEe biologliallv active ionized
.\%is present jn whole blood, as well as in plasma and serum. of paugnis
with HY. with ors(hout D%. of paticpts schedgled for open-hean surgery.
and ¥Fprecclampuc patentl. Kecent studies g)‘ others Rave shown that
there is al3o chdothelal amagc in DM. and in cardiac and preeclampuc
patients. Low Mg concentiaugn influcnces endothelial antegrity and its

POSTER SESSION II, SATURDAY

production of prostacvclin ¢PGI}—the vasodilatin i 0%
nold. mediating 1t acuvity. and 1
T x A}—the vasoconstricting, platelet 2 ) 3
denvalives (endothchium-denved refaxing Tacior {EDRF), endothe-

lig, and fibropectin may also be affected by Mg. Low-Mg favors 3 hi

A /PGI ratio. It is suggested that imbalance nfthmand
oFiH: oTher endothelial denvatives may be linked to the low Mg reported
in these discases. With the new Mg ion-selective ;|g%e. which uses 3
neutral_camer- membrane {0 provide readings in 90 seconds.
will be %ih]: Io resalve the Erobl:m ol IaEFlgn Elaﬁuusu of Mg
deficency. With growing recognilion ol The roles of the endothclia Tactors.,

1his should improve ynderstanding of the vulnerability of diabetics,to HT

and other vasospastic and structural anerial discases. and to cardiomyopa-
thy and Ml and other thromboembolic conditions, as well as to preeclamp-

S1a.

Abstract 40

AEII-BS———M-—Q‘-TD E STRESS REACTIONS [N MAGNESIUM DEFICLENCY: PREVENTIVE AND THERAPEUTIC IMPLI-
ATIQNS. Seelig MS. Community and Preventive Medicine. New York Medical College, Valhalla NY? Depantment of

Nutnuon, Schoo

ol Public Health, University of North Carolina. Chapel Hill. NC USA,

Stress hormones (catecholamines and corticosteroids) that evoke responses
allowing Tor increased suraval in life-threatening situations. €an increase

the risk of sudden cardiac death (SCD) in_the presence of M deficiency.

mediale refease and utihzauon af substrates Tor prﬁuc‘uon of encrgy

for improved skeleal and cardiac muscle perfarmance., and mobilize

tissue Mg The resultant (izpstorv) increase of serum Mg protects agains

mias and 1 {af coggulanon in e shor-term. However,

2 M3 at levels exceeding the renal threshold jg euiﬁ. and free fatty

a1 t are released Erough the vuc ellect of calecholamines, inac-

OvaiE Mg Both stress hormon moEn!:zc Bone minerals, with resullant

m‘ﬁl the pladma g/ VIE ratio. which inckeases risks of both intravas-

COlar coagulation, and arhvilimea, HEEE Ca‘M; rauos also stimulate. and

high M Tatios suppress catecholamine secretion by the adrenal medulla
el — —, ——— e Pl

POSTER SESSION II, SATURDAY

and by secretory granules at nerve endings and in the myocardium. Low
Mg also ingreases output of mineralocoruconds. which in tumn darecihy
eMMance unnary EXcretion of Mg and miEasily cardiopathogenicity of both

g deficiency and calecholamine excess. Funthermore. reduced anenal

tissue Mg can lead to corgnary constriction—directly and through Rumoral

vasopreliors. uced myocardial Mg increases vulnerability to cardiac
damage. With marginal Mg intakes, athleles undergoing exhausung phyucal
exerton and athleuc competlion, expenencing stress-induced Mg loss can
yhibit impaired performance and endu LT, ang MOsCle cramps. Adbles-
nt athieles may at hgh mfﬁauic they fequue more Mg for
development and growth, Geneuc differences in Mg homeostasis may be

responsible for dilferences in susceptibility to pathologic reacuons 10 stress.
Mg Jeficiency and stress mutually enhance one another.
.. o D S —————

Abstract 41

MAGNE§}QM STATUS IN PATIENTS WITH CQRONARY ARTERY DISEASE ADMITTED TO NEW HANO-

EGIONAL MEDICAL CENTER. Montano CE, Sgghgﬁ_l} Ranney JE. Internal Medicine Training Program, New

anover Regon edical Center, Wilmington. NC and the

Hill, NC USA.
REEc_u'vcchan review of 98 consecutive patients. admitted with known
corcri_ag anery discase !t.-\ISi. 10 S:u' Tranover E ional Medical Center
{NHEMC), 2 communuy teaching hospital (1n a low Mg-waier
d ﬁ'af srain the behavio

. from January to June 1. was undertaken 10 ascertain the behavior

of practicing physicians with regard to surveillance for. and treatment of,
hypomagnesemia. Patients with creaunine 3>2.0 mg/dl or with acute mvo-

cardial infarction were excluded. Palients averaged 65 years of age. Twenly-
s werZ diabetic. 3 alcoholic; 24 were on digitalis, !..i on dinretics, and 7

onannanmhylmics, Thirts-nine had arrhvthiiias (18 veninicular, 26 arial).
Sixiv-cight were admitted by cardiology: 39 Dad cardiac surgical consulta-

on. Nine were admatted Tor cardiae surgery, Twenly-one were admitied
By"otheTs. Serum magnesium (mﬁﬁq—g_{_fw 49 patients {50%).
Thirty-ninc (13 ¢) wert ordered by cardiac surgeons. 8 (16%) by cardiole-
Es__ts). and 2 (4% thers. Ol Two ered O & FOULINE-TIdis.

Tmcteen palients (38 of thow lesieq) were hypOmagnesemic 1<1.8 Mg,

niversity of North Carolina School of Medicine. Chapel

dl). with an meap of 1.5 mp/d] (SD = 0.5). jum level was sipnificantly
assocrated with el. Mean polassivm :Eﬁ% E@magncxmlc pauenis
was 19 mEqg/i; it was amqul in the normom pauents (p <
0.001). Eleven of the 19 hvpomagnesemic patients (57%) received subo

timal treatment, with 3 average dose OTX.03 § Of Miravenous \ngg-
The redTIning § patients mc:v% no Mg. m’pﬁbomagncscmlc paticnls
(8%) E@nd determination ™ conclusion, despue the known im-
patiance of Mg, 1t was onlv rarelv determined by phsicians at NHRMG.
When checked, there was Elﬁ revaienep of Avpomagnesemia ¢ 187%), Even
when identitied. hypumasﬂ#mu was nol_tregied mr were
follow.up dererminations requested. In contrast, was cheﬁed on
admisson m w ol with only_4_beigr fougd 1o be bl
hvpokatemuc (3.3-34 m ). Our sipdv indicates that determination of
serum Mg shoyld be connidered for nciusion in the routiie panel of tests

ardered for patients admitted o the hospial.
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they were not suggesting that walking can turn
back the clock. However, perhaps regular physi-
cal activity can make the clock go more slowly.
For many who wish to embark on a new exercise

Heart Line

program, a walking regimen that will reduce
cardiovascular risk may be the best way to start.
And once they are walking a couple of miles a
day, they may even stop to smel] the roses. 7

More on Magnesium

" Evidence regarding the inEl‘r_Jortance of magne-
ealt

sium for cardiovascular continues to
accumulate (see the Harvard Heart Letter, Au-
gust 1991). Seven previous trials involving a

- total of 1,300 %atients with suspected heart at-

* tack showe

at magnesium supplements

reduced the number of deaths. Now, a large
study from England has conﬁrmed?ﬁi_s finding:

when magnesium was given during the early

" hours after suspected heart attack, survival im-

proved by 24% over the first four weeks.
——— e —————y

At the Royal Leicester Infirmary, 2,316 patients
admitted to the coronary care unit were ran-

. domly assigned to receive either intravenous
. —— A”-_
" magnesium or a placebo. Heart attacks were

ultimately diagnosed in 65% of the patients.

" After 28 days the death rate was 10.3% among

those receiving the placebo and '7_._8_27c among
those given magnesium. This difference indi-
cates that magnesium might lower mortality by

‘ about 25 deaths per 1,000 patients treated.
" Moreover, magnesium therapy reduced the inci-
. dence of left ventricular failure — an important
* predictor of survival and long-term quality of life.

i The use of other drugs, such as aspirin or throm-
. holytic (“clot-busting”) agents, did not diminish

magnesium’s benefits. Although in some cases

' the magnesium infusionis caused side effects,
- such as flushing of the skin or a slowed heart

' rate, none of these problems were serious,

Based on this study, magnesium may become
roufine therapy during heart attacks, especially
since the benefits of magnesium infusion are
about the same as those a of‘d’édbj other heart-
attack medications (such as aspirin or beta

blockers) but with less risk involved. Additional

research will be needed to determine the mech-
anism responsible for magnesium’s beneficial
effects and how this mineral may interact with
other proven therapies in order to target specific
patient populations likely to be helped. (Woods
KL, et al: Intravenous magnesium sulfate in

“
suspected acute myocardial infarction: Results of

November 1992 W m_f‘_\_zj_&lm ‘:W

the Second Leicester Magnesium Intervention
Trial, Lancet, June 27, 1992, pp. 1553-1558.)

Smoking After Bypass Surgery

Some cigarette smokers who undergo coronary
artery bypass grafting (CABQG) refuse to quit
after their operation, perhaps believing that the
treatment has cured them. However, vein grafts
placed during CABG tend to fail more readily if
the patient keeps smoking. Now a long-term
study has shown that regardiess of whether they
have undergone CABG, patients with coronary
disease who continue to smoke have a higher
mortality than their nonsmoking counterparts.

During the 1970s, in a trial called the Coronary
Artery Surgery Study, 780 patients with coro-
nary artery disease were randomly assigned to
either medications or CABG to relieve their
symptoms. After ten years, patients who were
initially randomized to medical therapy with the
option of later bypass surgery had a somewhat
higher survival rate if they quit smoking than if
they continued to smoke.

However, after CABG, a large difference was
noted in survival rates between quitters and
smokers. Those who gave up cigarettes had a
ten-year survival rate of 84% compared with 68%
for those who continued smoking. In other words,
giving up cigarettes after CABG decreased
deaths by about half, ;
Compared with persistent smokers, people who |
gave up cigarettes were less likely to have angina |
and more likely to be employed. In addition, they :
were in better physical condition. Continued
smoking is harmful for anyone with coronary
disease, but this study emphasizes that people ;
who give up cigarettes after CABG are especially I
likely to get a new lease on life, (Cavender JB, et
al: Effects of smoking on survival and morbidity |
in patients randomized to medical or surgical |
therapy in the Coronary Artery Surgery Study: |
10 year follow-up. Journal of the American Col- |
lege of Cardiology, August 1992, pp. 287-294.)
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4 Atlantic Street.
Charleston, SC 29401

November 3, 1992

James O. Mason, M. D., Dr. P. H.; Assistant Secretary for Health
Head of U. S. Public Health Services

U. S. Department of Health and Human Services

200 Independence Avenue, 5. W. Room 716-G

Washington, D, C. 20201

Dear Dr. Mason,

I enjoyed very much both hearing your really excellent closing address at the 8th
Internationa! Symposium on Cancer Research; and briefly meeting you immediately

afterwards as we happened to be seated together. I had just mentioned an apparent
provocative relationship between cancer and rheumatoid arthritis; and had pulled some
letters from my coat pocket when Doctors Layton McCurdy and Peter Fischinger
understandably whisked you from the room.

Those attending this conference were certainly as you stated the giants in cancer
research around the world; and you indicated your job was to clear the path and help
translate their findings into better health for all people. You expressed however,
disappointment by the way we use our don't use what we already know.

The local newspaper that day featured Dr. Bruce Ames' previous days talk which
had emphasized that peroxidative attacks on DNA were major factors in cancer generation;
when one's antioxidant supply or antioxidant. capabilities were insufficient to beat back
the attack. With Dr. Ames and others very substantial contribution and influence in this
area over the past decade, we now realize the truly major health importance of
deficient, RDA, or higher levels of antioxidants (perticularly Vitamin C, £, beta-carotene
and selenium). This now provides such potential for rapid and eftective progress in control
of cancer and other degenerative diseases, if you and others in public health adequately
support this area,

The trials using beta-carotene and other antioxidants against cancer are certainly
a good start; but so much more financial support, based on benefit to cost ratios and lack
of toxicity, now seem merited.

1 am attending the Adjuvant Nutrition in Cancer Treatment conference in Tulss on
Friday and Saturday of this week sponsored by the American College of Nutrition and
Cancer Treatment Centers of America (program enclosed). The American College of
Nutrition annual meeting in San Diego was also attended the week-end before the
rheumatology and your conferences.

On returning to Charleston after attending the American College of Rheumatology
meeting in Atlanta, Bruce Ames' newspaper story was noted; and I immediately attended
the last afternoon sessions, not realizing until afterwards that it was an invited conference.

My attendance at the Rheumatolo:;gy Conference that week and my_spontaneous
move to pass on to you the enclosed underlined stapled letters I had taken to that
conference” was because twelve years ago I was the first in this county (perhaps the fifth

e
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in the woarld) to cure ver?‘i severe rheumatoid arthritis by use of gamma-linolenic acid the
recursor of the anti-inflammatory cellular hormone Prosta landin E-l. n Monday in
Atla‘nt_a Dr. Robert Zuner, head of -Rﬁeumatology at the University " of Massachusetts

Medical in 'Worchester, presented the first_double-blind trial in this country successfully

using gamma-linolenic acid on 37 rheumatoid arthritis -patients and his abstract is shown
just below.
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The other rheumatology conference poster abstract shown just above presents really
striking evidence of the profound depletion of antioxidants and the enhanced free radical
activity found in both the serum and the synovial fluid of rheumatoid arthritis patients.
Under such conditions the gamma-linolenic acid produced in synovial and other cells By.
delta-six desaturation of cellular linoleic acid would be decidedly reduced. This highly
unsaturated acid which is precursor of the PGE-1 cellular hormone that inhibits cellular

division would also tend to be oxidized and des royed, s I understand it the cells in

these joints (synovium) are not supposed to egin dividing, but do befare we run into
rheumatoid arthritis problems,

My substantial suEBlementation for the past decade of gamma-linoienic acid present

at 9% levels in_authentic_evening primrose oil (EF AMOL); plus high levels of .ascorbic
acid, beta-carotene, Vitamin E and selenium how seems (as discussed In the enclosed

letters Taken to. the rheumatology convention) to make even more sense,

The enclosed 1981 one-page "memory jogger" on my presentation Pertinent Inter-
Relationships Between Cancer, Rheumatoid Arthritis, The Evenin Bloomin..:g Primrose and
The Green-lipped Mussel now seem to stand up well. Also relevant is the enclosed Jan,
17, 1985 [etter to Docters Linus Pauling and Ewan Cameron on the five year bone-cancer
experience of an atomic scientist, who was & very major contributor as to the time
achieved and the very small size of our first real thermonuclear bomb. He controlléd his
pain_and cancer with 24-3 grams of Vitamin C per day throughtout this five year period
with the additional use of gamma-linolenic acid in the last two years. o

e t—————— p—

MEDLINE search last week on my home computer turned up 42,177 medical papers

on rheumatoid, 4,046 on antioxidant and only 29 combined. These -abstracts were printed

out (half since 1988) and were very supportive. MEDLINE on cancer turned up 161,915
medical papers; and when combined with antioxidant showed only 115 medical papers.




These abstracts were again printed out with two thirds since 1988 and again extremely
supportive, Cardiovascular had 63,379 medical papers and with antioxidant combined again
gave only 29 medical papers. Twenty-four of the 29 abstracts were since 1988 and all

were since 1984, Heart at 359,662 showed 328 when combined with antioxidant and was
not checked further,

There has properly been considerable treatment in the media in the past year on
the decidedly beneficial effects of vitamins, antioxidants and magnesium on the heart;
and were going to see a lot more because it is right.

Yesterday the New Yark Academy of Science Vol. 669, Beyond Deficiency, New
Views on the Function and Health Effects of Vitamins, was received in a surprisingly
short time since I gttended that superb conference on Feb. 9-12, 1992. This book largely
covers studies?zméi world on the beneficial use of vitamidas and antioxidants at higher
than usual {or the RDA level). in this country. It is very up-to-date, pertinent, often
surprising and certainly merits serious consideration by public health leaders in our country,

Another serious but little realized health problem in this country has been the
chronic detrimental effect of magnesium deficiency on the heart, cardiovascular and
cerebrovascular artieries of most of us. The enclosed additional letter written last week
to Doctors Lee, Edwards, Gazes, and Spann contains very pertinent information from the
latest European Magnesium Conference which Mmay prompt you to consider the need and
benefits of persona! and hospital magnesium supplementation, if you don't now.

In hopes this too long letter might possibly get through to you and prove of some
value in moving toward such simple and inexpensive approaches to improved health.

Most sincerely,

- Punk. - Bl

Frank J. Ball

cc: Decarber 15, 1992

Those copied on October 29, 1992 letter to Doctors Burton Tee, James Rdwards

Peter Gazes and James Spann ‘
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PERTINENT INTERRELATIONSHIPS BETWEEN

CANCER, RHEUMATOID ARTHRITIS,
THE EVENING BLOOMIN IMROSE AND THE GREEN-LIPPED MUS

Frank J. Sall .
4 Atlaptic'Slrecl. ! 7\'
Charlestor, S: &, .

(Memory Jogger for Presentation: May 19, 1981)

CANCER TISSUE

Completély different from normal cells in that 60-99% of
nutrients are fermented to lactic asja rather than almost total

. oxygenation to carbon dioxide.

Cancer _invasivness promoted by:

1. High continual release of collagenase enzyme by cancer
" tissuc breaks down the external collagen copes that
enmesh near-by celis.

2. The semi-rigid gelled water which binds together adja-
cent cm'gﬁ?g'en ropes is made TlUid by release of
hyalurontdase enzyme which can depolymerizes the sol-
uble hyalurdnic polymer gell —_

Recent evidence indicates cancer tissue is compased of up to
35% activated, but inggmp_gt_gqt___qme_mm%s_ defensi hages (very
Lfge white cells). These produce collagenase, hyaluronidase,
lactic acid, and toxic superoxide; and could be a major part of
the problem, .

Recently found that the pruiec;iv'e enzyme (SOD} that de-
ity _fow or absent

stroys. superoxide was ve bsent in canger cell

. _mitochendria where putrients musz be oxidized,

Cancer patients exhibit extremely low Vitamin C blood levels.
and are low in zinc. )
e

Prostaglandin E, {FGE2, an inflamatory cellular hormone) runs
quite high in cancer patients. Cancer cells appear to fose the

Capacily to Convert polyunsaturated fats 1o gammalificlenic
to

acid. Thig precursor of PGEL, appears to be need ibit
excessive ormation. -

E!eninz'Blmming Primrose Seed Oil

RHEUMATOID ARTHRITIS JOINTS

Involved joints produce hiEE lactic acid lévels which may be

one cause of pain.
—

Joint problems partially invaolver

1. ]?llagmase release attacks the collagen lining of the
int. —_———

2.  Detrimental thinning of the jelled joint lubricant by
deﬁolyt_neriza‘uon ol the dissolved hyaluronic polymer
se L]
—

Macrophages activated by Injesting uric acid crystals in joints
appears to be the cause of gout. High levels of -activated

macrophages, which live for months are’in rheumatoid joints.

e e ———

Superoxide dismutase (SOD) -ehzyrne from cattle gave reduced

inflamation and pain on rheumatoid patients;

Rheumatoid pétients run quite Jow in Vi ami C levels and
their blood is often one-third down in zinc and histidine.
A —————— —

Inflamatory PGE2 in the joints is generally acknowledged as
the main_cause of swelling and pain in rheumatoid arthritis.
Pain reducing aspirin and simila drugs inhibit the oxygenation
of arachidonic” acid which otherwise 15 comrerte%"ﬁ'_ﬁe
inflamfmatory PGEZ.
i —

i
4

Dr. David Horrobin, 2 leader fn prostaglandin research and thinking, showed PGE1 ‘can Inhiblt PGE2 formation and may correct immune T

‘lynphocyte defects, but Its hall life is only about a minute and its effectiveness occurs only over ‘a precise ultra low concentration range..

He postulated beneficial use of the only available gammalinolenic source {Evening Primrose Oil) to boost continuous PGEl formation in
possible treatment of arthritis, scleroderma, cancer, multiple sélerosis, or selected collagen and autoimmune diseases.

D¢. Robert Zurier, Chairman of Rheumatology, Univ. Pennsylvania Medical,

demonstrated the ability of PGEL to reverse the severe

. symptoms (identical to the arthritic disease, systemic lupus) which are spontanecusly generated in the hybrid cross-of New Zealand black
and white mice (NZB/W). He also showed that the presence of PGEI could prevent the usual arthritic symptoms developed in mice on

‘injection of Freund's adjuvant.

Horrobin and others showed that at physiological blood concentrations Vitamin C, Vitamin B, zinc, histidine and ethyl alcchol selectively

premote formation of PGEl from gammalinolenic acid.

There is significant research and medical literature suggesting some benclits

Irom each of the first four of these in cheumatoid arthritis. Vitamin C also appears most important in promoting cancer centrol.

Yitamin C stron;l! inhibjts co!iagcnase formation, is required for collagen fiber formation, is a necessary cofactor in over 50 enzymes and

" decomposes toxic superoxide. Promotien of PGE] lormation, however, may constitute a major mode for many of its beneticiat actions.

Extract of the Green-Lipoed Musse! {Perna Canaliculus)

- Last month, on an Australia-New Zealand trip, a freeze dried extract (SEA TON-E). which was produced from a local mussel extract was

noted 1o be marketed in drug stores as a food supplement. The 1979 book "Relie! from Acthritis = A Safe and Effective Treatment Irom

the Ocean” covering. this green-lipped mussel extract gave no COnvincipg evidence, but a reliable physiotherapist there teported obsecving

A surprising beneficial response in two patients taking it.

A compuler search ol the medical literature turned up no pertinent literature studies on shell fish exteact In control of arthritls, but some’
lmpress.wc demonstrations of cancer control in anitnals using extracts irom clains (mercenaria mercenaria). Clams had been se'lecled tor
evaluation as they were Yound surprisingly Irce of any cancer growth. Clinical studies were not conducied, but experiments on various
cancer cclls and oral use.in variaus animal cancer studies secin 1o show quite encouraging ellicacy. ' .




4 Atlantic Street
Charleston, SC 29401

April 29, 1992

Dr. J.J.F. Belch, University Medical School, Dur_‘tdee, Scntlanq
Dr. J. Booyens, Semi-retired, MEDUNSA, Pretoria, South Afnqa
Dr. Wilbur H. Caney, Retired, Vermont and upper Snutp Carolina .
Dr. David Horrabin, Efamol Research Institute, Kentville, Nova Scotia
Scotia Pharmaceuticals, Surrey, England
Dr. E. Carwile LeRoy, Medical University of South Carolina, Charleston-, SC
Dr. R. D. Sturrock, Center Rheumatic Diseases, Glasgow University Medical, Scotland
Dr. Robert B. Zurier, University of Massachusetts Medicai, Worchester, Mass

Dear Doctors Belch, Booyens, Caney, Horrobin, LeRoy, Sturrock snd Zurier,

I would like to pass on to you one additional small personal experience that occured
this month in my twelth vear of completely successful contrpl of severe rheumatoid
arthritis us_i_qg authentic evening primrose oll without other drugs. Results have been
veTy satisf‘actory‘?ﬂ’?’the past three years using 15 geicaps (7% g.) per day of evening
primrose oil, as discussed in my long Jan. 23rd, 1989 letter sent to you.

That letter was prompted when I successfully controlied the pain_and_swelling of
my 1988 reiapse without the usual 12-14 aspirins and 4 Motrins needed throughout 1980;
and during the months required to initially build up adequate gamma-linolenic acid products
in my membranes"?ﬁ‘ing initial control at the end 1980, and also tollowing my first relapse
in 1984.  As discussed in my 1989 letter; the 1988 gamma-linolenic build up without aspirin
or Motrin was achieved by tripling my normal 12 gelcaps of EFAMOL to the 36 used in
South Africa by Doctors Booyens and Van der Merwe in their effective control of certain
acute cancer patients for a period of three years.

As discussed in the 1989 letter; both the 1984 and 1988 relapses apparently were
caused by inadvertent lack of gamma-linolenic acid for about & manth durin which time
my patn, swelling, and locomotion capablility returned to the severe 1980 status.

This_month I induced in my low back; scular_or joint pain and spasm, which had
happeneﬁ only several times before in my life. This was painful standing, lying down or
getting up and decidedly limited activity to prevent spasms. Over several days it
progressively worsened in both spasms and pain; and very seriously interfered with sleep.
Aft.er seve 1ays the knuckles on my hands swelled up to the extent observed whenever
the 12-14 aspirins were reduced one-third for @ day or two throughout 1980, or when

reduced in a similar manner during the 1980 and 1984 months whtle gamma-linglenic
praducts were being built up.

As my back spasms and pain seemed to be detrimentally interacting with my rheumatoid
and getting worse; I tripled the level of evening primrose ail after a sleepless_night from
15 to 45 gelcaps per day. Fartunately this was very effective in reducing knuckle swelli@,
pain and spasms_within 24 hours. When dr _E_pea to the 36 used in the 1988 relapse for
the following day, the knuckles went down to almost nofmal by the next day and back
problems were significantly reduced further. WIth use of 25 to 15 per day the spasms
were stopped and my situation_has returned to ‘about normal in a week at 20 and will be
reduced to 15. In my few previous low back pain and spasms, increasing pain and spasm




-

wasn't evident; but the serious pain and spasms lasted very much longer despite available
drugs. - o

The last_paragraph_ of the enclosed March 29, 1992 letter to President Bush covered
some most encouraging information obtained In the past_month on the Slrlk!ng_§uccess of
one retired doctor, Dr. Wilbur H., Caney, over the past five or more years in helping
control arthritis on over 200 personal contacts havmg arthritls problems in the Southeast,
New England, and Bermuda by their use of evening primrose oil, some vitaming and
magnesium.  His interest had bBeen stimulated by the suecess first on his wife's arthritis
and then on f friends and retirement contacts.

My letters to the president a’gd__rm‘yﬂr;l_an over the past year involved my six
year realization that heart arrythmia and heart attack problems can be decldedly_caused

by stress-induced, diet-induced and running-induced magnesium Inss from the heart,
cardiovascular and cerebrovascular arteries. The enciosed Feb. 5, 1992 letter fo the
president and Dr, Burton Lee, his persona] physician, also discussed in the middle paragraphs
of The Executive Summary; my_experience and the recent_progr progress and understanding in
the use of gamma-linolenic acid for control 1 of rheumatoid and other arthritis. It was
my hope this provocative area might mcrease the odds of the letter getung through and

being considered.

It is thus of possible future interest that our newspaper reported on April 19th
during the president's Maine visit that following 8 vigorous morning walk, he had indicated
to reporters that he would feel it in his U_g_ht. hip _joint st 2 AM; but had asked at his
recent physical if he would eventually have to have the hip replaced, and was told old "not for
a long time."

e S e

Over all these years it has been most 1mpresswe that no detnmental side effects
have been caused by such extensive and successful use of gamma-linolenic acid in various
difficultly handled diseases. It has been a8 God-send to me for the past decade; and
hopefully large numbers with various inflammatory and bone degenerative problems will
get to benefit during this decade.

All the best,

Frank J. Ball

FiBkaj 7.5, Ol 30,192
hgrmma..&manaf‘muaw %t
chl@d MMMWL
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4 Atlantie Streer -
Charleston, SC 29401
December 22, 1980
] i

Pr. Martin Eastwood

Wolfson Gastrointestinal Laboratories
Western General Hospital

Edinburgh, Scotland

Dear Martin:

Had one hell of a year, but informative and finally encoura ing. Came down with
theumatoid arthritis in January, following a severe throat infection while on a trip;
and was in hospital and at hope about six weeks. Spent the rest of the year on 12-16
coated aspirins (Ecotrin) and 6 (2.4g) Motrin with Pain mainly in hands, wrists and
varied in feet (earlier all overy; and im all oints and muscles if tried to lower
these, Reéa_about'as much in this area and Prostaglandins as I did cancer in past
two years, and some surprising similarities. Protected cellagen and hyaluronic acid
in joints, I hoped, with high C and B-complex vitamins; and Joints progressively
improved over the year. Terribly tired and was 1/2-2/3 time at work until about 3-4

-Blood sedimentation rate went down progressively from 50 range to normal, but stamina
VeLy low an  osuldn't take down as irin and Motrin. Tried during summer to convert
to higher li_sleic in my lecithin using polyunsaturated fats and did get the Motrin
down. For the past 3 1/2 months I have been taking 1-6_capsules (C.4g each) a_day
(in addition to the Vitamins, zinc,and histidine) of the seed oil of the evepin
blooming primrose {Efamol, which I bought in Canada); and whic coutains about 10%
éammé linolenic @cid. It comes from En land and is called "Naudicell"™ there. J. K.
McCoimick and W. A. Neill at Northern General reported encouragment on rheumn;g%ggy
using 2g per day for 3 wonths, in the Lancet, Sept. 3, 1877, p. S08. T called hig i
but he was on a months vacation and I succeeded in getting in touch with Dr. Robert E
Horrobin in Montreal, a brilliant doctor who has written extensively in this-area as

—_—

related to pgggggglgnd;ns;‘zaa Dr. Robert Zurier, now head'gg;ghgu;agglggz:ag Univer—
sity of Pennsylvania Medical,’ who had vorked with Prosta landin Fl1 and subsequently
with this oil in inhibitig _induced arthritis ip racs. Horrobin told me McCormick
didn't get money for his planned additional tests. Tell him about 3 weeks apo, for
the first time, I succeeded over a three-day period in bringing down the as irin from
12 to 0 and have taken no - -e aspirin.” Never before was I able to'BEIﬁé_gg_ﬁgwn to

Eibecause of increased swelling and Pain in"the joints. Horrobin knew of encourage-
g — e i e - - —r -

- i —— 3 T —_—

Zent in Copenhagen and Barcelona on arthritis, but felt not if taking aspirin,

Il}cjo:et:hacinl etc. and thus not on Theunatoids. He seemed interested and Eleased.
Me tooll o
U ———

The gamma linolenic acid is converted by the cells of the body as needed to Prosta-

T ——

glandin E1 which Horrobin indicates apparently controls the excessive formation of
Prostaglandin E2 which is very excessive in-rheumatoids and a factor in inflammation.

He may run Jow or our of Prqégaglagdig_ﬁl_;g_the joints and thus get into this self-
generaring arthritic problem, T ’ B R
— = ——-——-—\—__5‘_.

Best of luck in Your work in Edinburgh and stop by Charleston again when you get a
chance. Haven

recent enclosed one to Senator Hollings; and it looks like the hydrazine sulfate apd

Vitamin C are really demonstrating efficacy and being progressively accepted and
understood for cancer control withour toxicity. .

Sorry so long, bur thought you would be interested. With hope!
Merry Christmas,

Frank J, Ball

FJD/dr
Enclosure




May 12, 1992 4 Atlantic Street
- : ‘ Charleston, SC 29401

Dr. Burton J. Lee, IlI Physician to the President
The White House i
Washington, DC

Dear Dr. Lee,

Many thanks for your thoughtful letter responding to my March 29th letter to the

president that strongly reemphasized the serious ccardiovascular _dangers of stress-induced
end diet-induced magnesium deficiency; and the major health benefits passible from

substantial mggilesium'inﬁnti-oxidant supplementatian.

I most enjoyed reading the reslly superb long interview The ,President's Physician
Speaks Out, in the April 1 - April 14 INTERNAL MEDICINE WORLD REPORT covering
your White House Medical approach, very positive assessment as to the health of the
president, and your quite active thoughts and participation relative to the U. S. Health-
Care System. One certainly left i* mighty impressed and much better informed.

The very next issue of INTERNAL MEDICINE WORLD REPORT contained the attached
very convincing section on the extent and the major health effects of magnesium deficiency
on chronic diseases; from Part 3 of & series on Chemical Sensitivities by Sherry A. Rogers,
M.D. Reading the underlined part of the section, Magnesium Leads the Way, (less than
five minutes) certainly strongly suggests both the need end the wisdom to daily replate
the major fraction of dietary magnesium removed by industrial processing of -our foodstuffs.
In a phone call from Senator Hollings after the last letter to the president, he felt the
president would now be taking magnesium, but many people do not like any extra pills
particularly: long term.

A couple of weeks ago I wrote the enclosed letter end attachment to six_U.S. and

————

foreign physicians familiar for most of the past decade with my completely sucgessful

control of 'severe rheumatoid arthritis without drugs by use of ‘adequate gamma-linolenic
1 mgm—— A - N T N _ n

acig present in authentic evening primrose ‘oil. This polyunssturated fatty acid Is supposed
to be_adequately produced in ail our cells as precursor of a eriticelly im%nrtant prostaglandin
cellular hormone. When inadequately produced in our joint cells then intflammation, arthritis
and other problems such as bone degeneration can occur; and adequate oral supplementation
then appears most desireable. The end of that letter included the president's comment on

his right hip joint at 2 AM following vigorous morning walking; and his recent question
about his hip. '

My letter P. S. and the attached US News and World Report covering recent major
benefits Trom natural antioxidants, was topped this past week by the study showing that
several hundred milligrams datly of Vitemin C may increase the lifetime of men by five to .

6ix_years and women one_year. Women now live seven years longer, but 't'ﬁ_e_ir plasma
Vitamin C levels are as _high as men taking 400-500 mg more Vitamin C than _women. This
is seen in the attached 1987 graph by P.G. Garry et al, and would thus seem wise for men

to catch up.

Must Sincerely,,

Frank J. Ball
F JB:ksj
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March 29, 1952 4 Atlantic St.
————— Charleston, SC 29401

President George Bush
The White House
Washington, D.C.

Dear Mr. President

The TV presentation this week of you and Dr. Burton Lee hlegving your ﬂ@l physical
with an overall perfect health Teport was truly great news; but 1 b_eheve it was also great
a year ago about a month before your atrial fibrillation. The brief newspaper report on
your check-up referred three times to Dr. Burton Lee's concern that you need more "time
off from his stress-filled job", he had recommended without success "him to go away for
three weeks" and was trying to protect Bush from the pressures of the job because “stress
hurts everybody". You owe it to Barbara, yourself and the country to take his advice;
which 1 surely hope also included adequate daily (500mg) of oral magnesium to replace
stress-indiced magnesium [ost most particularly from your heart, cardiovasculsr and
cerebrovascular “arteries that can decidedly induce- heart arrythmias, vasospasms, heart
attack and stroke. .

Attached is a convincing page taken from the January 1992 medical journal Circulation
supplement on Sudden Death, in & paper ELECTROLYTE ABNORMALITIES UNDERLYING
LETHAL AND VENTRICULAR ARRYTHMIAS BY Leonard S. Gettes, M.D. at UNC Chapel
Hill. Lethal arrythmiss generated by magnesium deficiency and its correction by magnesiuin
supplementation are briefly but well treated. Sixty percent of acute myocardial infarction
patients die before reaching the hospital; but the last of seven large overseas double-
blind tests showed that the half of the AMI patients who got 2225 mg of magnesium on
arrival had in-hospital mortality one-sixth of the placebo patients. In all these hospital
trials arrythmias and mortality showed very major reductions with intravenous magnesium.
Therefore it certainly seems very likely that the double-blind half of the 40-50,000 acute
myaocardial infarction patients about the world who will fortunstely get 2000 mg of
intravenous magnesium when they arrive at the hundreds of hospitals participating in the
Fourth International Study of Infaret Survival (ISIS-4) will definitively demonstrate the
critical importance and efficacy of sufficient magnesium when this trial is completed at
the end of 1992.

You have had a personal arrythmia warning which likely means your heart magnesium
level was low at that time partially due to stress and partially to upset thyrotd. It is
terribly easy to remove the danger of magnesium deficiency; and all important to keep
you healthy. Fritz Hollings' recent letter indicated he surely hopes you are following
the advice; and on sitting next to Representative Arthur Ravenel at a recent South
Carolina Society dinner; he mentioned he now regularly takes magnesium. He had told
our newspaper at the time of your atrial fibrillation that he also had an atrial fibrillation
problem; 'and we discussed magnesium and the heart at that time.
L

Last night at our supper club ! met a delightful guest couple from Boston. When
magnesium deficiency came up she told of the daughter of a doctor friend who was a
very ardent runner and in the progessive festivities before her marriage had an arrythmia
which was checked, ceased and she went on with the marriage plan. On the honeymoon
flight to Hawail over the Pacific she had a heart attack and died. This tragic event seems
to me very likely due to magnesium deficiency from both running and sustained stress.
From West Germany 1 have seen an estimate of 4000 heart sttack deaths per year among
their runners; which they estimate would be reduced very substantially by adequate




Congenital folic acid deficiency resulted in the spinal bifida of Ezra Adkins who
you were hugging in 'my Feb. 11th letter; and probably caused the lack of the baby's brain
in this past week's TV newsstory on planned baby death and orgen supply. The New York
Academy of Science is having a San Diego conference in May on Maternal Nutrition and
Pregnancy Qutcome which deals mainly with the terrible effects of folic acid deficiency;
but discusses the decidedly detrimental effects of zinc, selenium, and Vitamins A, B, and

By deficiency. 6

This month a retired M.D., Dr. Wilbur H. Caney and his wife visited with some most
encouraging news relative to arthritis control using authentic oral evening primrose oil;
discussed earlier in the middie of the Executive Summar of the Feb. 6th letter to Lee,
Sununu, and Bush. The Caneys first visiied a eww,r&_cﬁ___‘ fained success with
oral evening porimrose oil on severe rheumatoid arthritis; and she left taking the oil with
Vitamins Bg, B, C and magnesium to try and contral her severm later

on passing through she was in great shape; and he_reported 20-30 others with arthritis
had found similar relief. Now several years later they reported over 200 with erthritis in
the Southeast, New England and Bermuda had foliowed this same advice with 8 - 9 out
of every 10 succeeding. Their only payment was -theirs and thetr contacts satisfaction;and
it went from a terribly pleased vascular surgeon to a Bermuda friend who went from her
wheelchait back to tennis; and this convinced 8 number of arthritic contacts to try

successfully.

With the hope and pelief that by one means or another your heslth will continually
improve with minimal stress degradstion; and that the health of our country likewise
continually improves over the next four years under your extremely ‘able direction.

Most Sincerely,

Frank J. Ball

ps/ April 2, 1992

The attached April 6, 1992 TIME cover story The Real Power of Vitamins, just
in is another surprisingly powerful pfesentation that speaks_to the basic
significance that has been increasingly evident ever since my 1983 letter was
brietly discussed with you in Charleston. The TIME cover story should convince
many Amertcans to improve their health by increased supplementation; and with
hope that it may also beneficially influence Barbara and you.

FJB:kaj

cc: Barabara Bush Senator Strom Thurmond
Vice-president Dan Quayle Senator Ernest F.Hollings
Secretary Louis W. Sullivan Representative Arthur Ravenel

Dr. Burton Lee
Dr. John Sununu
Shiriey M. Green




February 6, 1992

Dr. Burton J. y_e_e

e —— —,

The Honorable John Sununu

President George Bush

EXECUTIVE SUMMARY

This letter was initiated to reinforce end transmit additional evidence about stress-induced
magnesium loss and the resulting heart arryth.mi,as sent to the C_;overnar eight months ago
(pages 1 and 2). 1 was concerned that despite the comments in Dr. Lee's lstter to me,
our high-stressed president might not be supplementing with magnesium.

Enclosed are December letters and literature trying to get the Medical University in
Charleston, SC to quickly join the Fourth International Study of Infarct Survival definitively
assessing the clinical efficacy of intravenous magnesium in heart attecks (page 2). The
last of seven foreign double-blind studies just in covering patients treated on the day of
their acute myocardial infarction showed a drop in the mortallity to one sixth among the
magnesium treated as compared to the placebo peatients.

Since the May and June 1991 letters to the Governor also covered the recently establishéd
marked benefits to the heart from high level orel bets-carotens, additional svidence of
similar benefits from high levels of Vitamin E and Vitamin C; and the program of a New
‘York Academy of Science Conference covering these opportunitiss next week in Arlington
are discussed on pages 2 and 3.

As | happened to have coliapsed snd had to spend at doctor's orders 2 month in the
hospital and et home blemed on sustained extreme exhaustion (page 3), a possiblity is
suggested that stress and exhaustion might also have been a contributing factor in the
president's collapse.

I happened to be the first in this country (1980) and perhaps the fifth in the world to
correct very severe rheumatoid arthritis with no further use of high—Eval drugs by oral
use of evening primrose oil. My _situstion and recent successful demonstration in double-
blind studies are covered on pages 3 to_5, The likely medical reason for ‘aucc__g_:a and

subsequent use an cancer are covered on pages 5 and é.

The present encouraging status of several sffective, avsilable and non-toxic :cancer
therapies that were briefly discussed end given to the vice-president during his Charleston
vigit in 1983 is covered on pages 6 and 7.

An existing provocative potential to inexpensively and relatively quickly reduce the major
burgeoning health costs of the elderly by massively supporting further clinical demonstration
of the considerable effectiveness of pharmacological levels of certain vitamins, antioxidants
and othergmicronutrients an various Mmajor degenerative diseases of the elderly is discussed
on page 9. - .




Dr. Virgil Brown's courageous éomments are_striking; and I have over most of the past
‘decade been taking daily 800 units of Vitamin E, six grams of Vitamin C, 45 mg of beta-

carotene, and 500mg of magnesium; in addition to a powerful multi-vitamin with ‘minerals,
because the evidence of benefit seemed sufficient to me.

Todnler. George C. Rios’' (Chairman Medicine, George Washington Medical) CARDIAC
ALERT, (Feb. 1992) arrived and the eighth page under the title Breakthrough - Vitamin
C fg‘a‘inst Cholesterol Plaque dealt with Dr. Jialal's findings _just ebove. Vitgmin E, beta-

carotene, and Vitamin C were reported respecﬁ?eli' l_a_?_?ﬁ, 90% and 95% Véff_e_q_t_i,v,e in stopping
the growth of LDL plague in the laboratory; with Q&é@l_g{ﬁ‘__’gg_llcl_ugian that "these dietary

antioxidants prevent cholesterol accumul‘aﬁion ant‘-ﬁgl'ggge_‘b_u_ilzg up.”

Algo today | was sent the enclosed two pages from.a "recent" HARVARD HEALTH LETTER,
which I have underlined, as féading this is very likely to further convince anyone our age
to promptly start building up our antioxidant levels if you haven't already.

BEYOND DEFICIENCY: NEW VIEWS ON THE FUNCTION AND HEALTH EFFECTS OF

VITAMINS .
Enclosed is the .-ogram of a very pertinent New York Academy of Science Symposium

being given in Arlington on February 9-12, 1992. Dr. Charles Hennekens is chairing a
session, Effects of Vitamins on Cardiovascular Disease and Cardiovascular Risk Factors
and is speaking on Beta Carotene Therapy for Cardiovascular Disease,  Dr. L. Jialal's
presentation Influence of Antioxidant Vitamins on LDL Oxidation (see. clipping above) is
in the same session, and I have made my reservations to attend.

v
Dr. Gladys Block (discussed middle of page 7); who examined 90 epidemiological studjes
on the role of Vitamin C and Vitamin C-rich foods on prevention of cancer and found the
vast majority showed statistically signifigent protective effects; is speaking on Vitamin C

and Cancer: Epidemicologic Evidence of Reduced Risk,

Incidentally, Dr. Charles Hennekens just above is also_U.S. National Coordinator of the

Fourth International Study of Infarct Survival assessing the efficacy of intravenous
page 2.

magnesium in acute myocardial inlfart‘:tinns, -as discussed on the middle of

PERSONAL EXPERIENCE OF SUSTAINED EXCESSIVE STRESS, COLLAPSE AND
HOSPITALIZATION '
Of possible relevance to the president's collapse in Japan, at one time in my life in April
1979, I coliapsed at work and spent a week in the hospital and three weeks at home at
doctors orders; after a diagnosis of bradycardia of the heart blamed on sustained extreme
exhaustion. This is mentioned on page 22 of my enclosed May 1980 “memory jogger" for
presentation, Two years trying to aid in the understanding and presentation of natural
eneration and natural control of human cancer. 1 never had any heart problems before
then or subsequently, othér than a possible mid-gystolic' click. The inérease in excessive
stress and effort that apparently brought this on was that in addition to my job, (directing
for thirty years a research laboratory of 100 plus, with 20-25 Ph. D.'s and 10-15 M. S.'s)
1 became involved in an overwhelming spare time effort trying to help understand and
encourage certain non-toxic cancer therapies as evident in the encloged memory jogger.
These therapies were summarized in the, 1983 letter that was very briefly discussed and
given to the vi";:e-gresident during his visit T Charleston at that time. That 1983 letter
wag attached to the Governor's letter with gpes it might improve the chafce my letters

would get through to the Governor.

PERSONAL EXPERIENCE WITH RHEUMATOID ART AND ITS, CONTROL USING
MTM“G'A_M‘ﬂEAw WITHOUT mﬁ = -

In January 1980 in the month following a very severe throat irfection on & busineas trip,
I came down with very acute rheumatoid arthritis. Following hospitalization, partial

T e — _ —
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control of my arthritis required 12-14 aspirins (ECOTRIN) and 6 Matrins per day throughout

— ——

1980 to reduce the pain_and swelling; but I still could not drive s _car or tolerate more
than two hours per day at work. = pikhickt ALt

Very fortunately, 1 was apparently the first in this country and perhaps the fifth ip the
world to completely correct my rheumatoid arthritis in December 1980 without continued

use of any aspirin and Motrin by continusus use of ELAMOL evening primrose oil containing
gamma-linolemic acid along with an egual amount of Vitamin C.  This same oil was

subsequently shown by Docters J. Booyens, C.F. Van der Merwe and LE. Katzeff in South

Africa to effectively control a large_number of human cancer cell lines and to have an
amazing efféct against primary liver cancers. This was discussed in my 1983 jetter to
the vice-president and my enclosed 1983 letter to Dr. Jan Van Eys at M.D. Anderson, |
later met Doctors Booyens and Katzeff at the 1984 George Washington Medical International
Sympaosium on Prostaglandins and Leukotrienes in Washington.

Incidentally, the Mother Superior_Emeritus with intestinal and liver _cancer, on the last
page of the 1983 letter to the vice-president and discussed in more detail in the enclosed
1983 letter to Dr. Jan Van Eys; continued further improvement using gamma-linolenic acid
and high Vitamin C. She liyed happily for an additional three miore”years, well into her

et

eighties. ohe was sister-in-law of my wife's cousin, Rodney de Kay, who mentioned at
the time he was a year ahead of George Bush at Andover and Yale, and is a cousin of

Senator Pell.

Before coming down with rheumatoid arthritis, when looking for reasons why Vitamin C
might be effective in cancer, 1 had Come ACross & paper by Dr. David Horrobin relating
Vitamin C and gamma-linolenic acid; and discussed it on page 25 of an August, 1979 letter
to Doctors Ewan Cameron, Joseph Gold, and Harry Gregorie, gshown in my enclosed May
1981 "memory jogger" on the presentation Pertinent Interrelationships Between Cancer,
Rheumatoid Arthritis and the Evening Blooming Primrose. When searching the medical
literature in August 1980 for possible approaches on rheumatoid arthritis, 1 happened to
note a short 1977 paper in the The Lancet where a Dr. J.N. McCormick in Scotland had
used_evening primrase oil and claimed to have achieved apparent success after three
months on four rheumatoid arthritis patients. I called there, but he was out far a month
end had_not "qoEten support for further work, so I called Dr. David Horrobin in Montreal
and got him te send me this "vegetable oil for experimenteal purposes".

Dr._Horrobin however did not believe the gamma-linolenic acid in the evening primrose

oil would help me unless I could very substantially reduce my quite high levels of aspirin
and Motrin. T"wouldn’t agree to do_this becauseé 1 felt I couldn't do it and stiil“épend my
two hours per day at work. These particular drugs are now known to inhibit the excessive
conversion of arachidonic acid (which we obtain from meat and fish) to our inflammatory
cellular hormones (two-series prostaglandins) which keep us from bleeding to death on
injury, etc. The same drugs however also inhibit the conversion of gamma-linolenic acid

to the one-series prostaglandin, PGE-1 which resists inflammation.

Fortunately the EFAMOL evening primroge oil in conjunction with equal Vitamin C, and
R T - > . .— - T —————

with the same level of drugs; to_my sutprise progressively increased my stamina 80 that
full time at work was achieved after a month. One third reduction in aspirin for a_day;
however would markedly increase pain and swelling by the next day so was not reduced.
After three and a_half months; elimination of all aspirin and Motrin was achieved over

a_week with no swelling or pain at the end of 1980, - T

Two_very severe relapses occured in 1984 and 1988. In both relapses 1 apparently
inadverten y did_not get the gamma-linolenic_acid for a period of about a mgnth. In

the"I9B4 Telapse 1 again required the same high level of drugs to partially reduce the

e e




renewed severe arthritis symptoms, but was able to reduce the drugs to_zero again after
three months; but required somewhat higher levels of evening primrose oil. In the 1988

relapse the same high levels of drugs were requlred, but were so unpleasant t on my stnmach
that 1 called South Africa and tried using the very hlgh levels o'T gamme-llnnlemc acid

that they used in control of primary liver cancer; as described in my 1983 letter. Thls
controlled both pain and inflamation .without” drugs; and was successfully reduced back
after abaut three months; but again somewhat higher levels were required.

I attended a presentation in London in November 1986, by J.J.T Belch, R.D. Sturrock et al
at the annual British Society of Rheumatology meeting covering the first successful double-
blind trial on 49 rheumatoid patients; where EF AMOL evemng primrose, oil (and that along
with fish oil) were demonstrated to be fairly effective in controlling the arthritis compared
to a placebo in an 18 month trial. Dr. Robert B. Zurier, Chief of Rheumatology at
University of Massachusetts School of Medicine in Worchester, was also_at that meeting;
and has_actively studied the effects of gamme-linolenic acid and PGE-1 on cells, animals
and rheumatoid patients for more than a dgcade. He has just completed Gut not yet
published, a very successful double-blind trial evalusting gamimia-linolenic_acid compared
to placebo on "27 rheumatoid arthritic_patients . Dr. David Horrobin, who initiated and
pushed the potentmﬁse of gamma-linolenic acid in arthritis, cancer and other diseases
has now just started a multi-location double-blind trial on 500 rheumatoid arthritis patients;

but Tesults may nnt be available for two years.
=—— -4

It may also be of interest to & highly stressed president and his physician that oral gamma-
linolenic acid in evening prlmruse oil has been shown to attenuate stress respanse as does

oral or intravenous magnesium. Several chapters in David Horrobin's 1990 book, discussed
just below, deal with this opportunity. 1 found that the magnesium and evenin imrose
oil must be taken at d@ffel_'ent times of the day to achieve aEegUategbﬁ_orgLiqn.

PROGRESS IN UNDERSTANDING AND USE OF GAMMA-LINOLENIC ACID IN THE MEDICAL
FIELD - _'

Dr. David Horrbin, a truly brillant and dynamic metabolic research scientist who postulated
and pioneered this whole area, sent me the 6UD page book, Omega-6 Essential Fatty Acids;
Pathophysiology _and Roles_in_ Clinical Medicine, %ﬁat he GW . There are 44
chapters thet mainly cover the beneficial effects of oral intake of gamma-linolenic emd
in evening primrose oil in an increasingly wide number + of difficultly cure iseases.

This critically important gamme-linolenic acid is supposed to be produced in all our |l our cells Ex
é-desaturation of the essential linoleic acid that is present in the polyunaatureted fat:

that we must eat. The cells convert the gamme-linolenic acid (a’-hnolemc acid, GLA)
to glhgmu-gemma-lmolemc acid (dihomo-=§’ =linolenic acid, DGLA) which is incor ated at
low levels into the cellular membrane. This latter vital orgenic acid when needed is
released in the cell ~and reacts with oxygen in the cell's cyclo-oxygenase enzyme to form

the one-series cellular hormone, prostaglandin El (PGE-1).” If PGE=1 ar other cellllar -

prostaglandin hormones (such as the two-series prostaglandins produced from arachidonic
acid) leak from the cells into the blood they are immediately destroyed on passing through
the lung, to minimize any effect on other cells.

Arachidonic acid in the platelets that swirl about in our blood are converted under certain
stresses to the t two-serles prgs_taglaggm, thromboxane (TXA2). This causes the platelets
to clump together and the arteries and capillaries to contract there'BTpreventlng our
bleeding if_injured. We take aspirin_and Motrin to inhibit the detrimental excessive

converanon of arachidonic acid to thromboxane or other two-series prostaglandins (cellular
hormones). PGE-] that cells can produce from gamma-linolenic acid has an effect directly
opposite to thromboxane. As PGE-1 leaks into the blood, it causes the “platelets to
disaggregate. and the arteries and capillaries to_dilate. =




PGE-1 thus influences aspects very important to us such as inflammation, vascular tone,

csllular function, and cellular division. Certain celis of ours however can lose or Earnallliy
lose e cagabi'lity to make gamme-linolenic_ecid which can be directly influeficed by

our ,agina, our particular -gen%%xcs, certain retrovirgl invasions, cancer, diabetes, etc.
Adeguate oral intake of gammg-linolenic _acid then seems mi hty smart ‘when particular
cm deficient. This natural fatty acid has very ilttle if any detrimental
effect on cells that produce normal levels of gamma-linolenic acid; but has a tremendous
effect on those cells whose activity has changed beceuse of its deficiency..

In rheumatoid arthritis, certain cells in our joints start dividing (that_shouldn't be diviging)
e ——————————

before we encounter pain or swelling. Most of the celis in our body only divide several
ftmes in our lifetime; nerve end heart cells never divide; while skin, gut and blood cells

divide constantly. | apparently was taking enough aspirin and Motrin to cut back stimulated
arachidonic conversion to inflammation prosteglandins in my cells by perhaps B5%, which
may have been required because of inadequate gamma-linolenic acid praduction in certain

joint cells. | take orally about &s much amma-linolenic_acid from evening primrose Qil as
the smount,_oF erachidonicael gcid that | would be expected to injgst as @ cgmivore. A
research scientist, Dr. LJ. Zeitlin, from Scotland, who spent @bout six months in ressarch

studies st our medical university, controlled hu previously severe psorigtic arthritis by
completely giving up all meat or fish in his diet.

In_retrospect, I now believe that gamma-linolenic acid deficiency may have been brought
a_‘ggyt by a retrovirus which could have caused my very sore throat infection just prior to

my progressive_development of acute rheumatoid arthritis over the following month. When
! was put in the hospital, an in depth look was made by an infectious diseases M.D, for
evidence of aviral infection; but none was found. Retroviruses can however, take over
the genetics and transform certain cells so they begin continually dividing without leaving
any evidence of the virus. PGE-l produced from gamma-linolenic acid is a stand-out
performer in kickigg up czc‘lic-xmp, which at increased levels inhibits _cell division.
ﬂﬁiever the reason there i8 certainly considerable satisfaction from Ethe enjoymant of
good health instead of being severly crippled for the past decade, and 1 have no doubt
where Io give credit. TE—— —

After five successful dgubie-blind placebo cantrolled trials, that tested oral evening
prime oil, the British Health Service now pay's for evening primrose oil (EPOGAM) to
effectively control the 'very troublesoms childhood and atopic sczemses which are very
inadeguately controlled with availeble dru EPOGAM has al:_'_e_s_:__ay become the most used
prescription for that_purpose in E Tand and Germany; and its use is now underway in
several other European countries si:% Australie.” | know what & benefit that would be to
both the child and family; since 1 had a brother (nine years younger) who had but grew out
of severe childhood sczema.

w RELATIVE TO 198 70 5H AND VAN EYS
Although there has been e mely little government_support over the past decade for any
of the effective, availeble, and non-toxic cancer therapies discussed nine years @go in

my 1983 ietters to the vice-president gnd Dr. Van Eys; it has been setisfying to see that

some substantial progress has nonetheless occured.
#

Inexpensive hydrazine-sulfate shown to be beneficial by Dr, Jossph Gold is now used all
across Russia to prevent cachexia weight loss on cnacer patients after & Phase II atudy
on 740 patients in Russia. There are now the first indications of ‘NIH acceptance in
this country; despite the very negative comments made by the NIH as indicated in my
December 27, 1979 letter to Senator Hollings (pages 32 thru 34 in *memory jogger®) and
subssquently. : '




An earlier successful doyble-blind stugdy en lung cancer by Dr. R.T..Chlebowski .at Harbor
UCLA Medical; and a recent Phase Il double-blind trial headed by Dr. M.P. Kosty (at

Scripps Clinic in San Dleg05 on 290 advanced fung cancer patients:indicated survivgl of

palients receiving hydrazine-sulfafe was "far_superior” to those not using it and side

effects were "negligable".

ects of gamma-linolenic_acid on_cancer; and there are f
this area In his above boak.
S ——————piitl

Lack of support stopped the very encouraging directed-hyperthermia treatment of cancer
é.een in Charleston; although he 18 a featured lecturer at Cancer

by Dr. Harry Le _ : :
Hypefthe?nﬁ%ﬁrﬁﬁces overseas including Italy and Russia recently. His physician son,
Dr. E.G. Le Veen is just now setting up in Charleston his father's highly effective
hyperthermia equipment which Dr. Le Veen designed, built and used' at MUSC. This will
permit needed treatment of an eight year survivor following her hyperthermia treatment
of inflammatory breast cancer which this same equipment treated way back then. 1 heard
recently that Senator Cranston's prostate cancer is being treated at Stanford University in
a research program studying the effects of directed-hyperthermia on cancer.

Following my retirement in 1984, for various personal reasons, I progressively disassociated
myself from the extremely active spare time interst and too close involvement as to the
beneficial effects of quite high Vitamin C, gamma-linolenic acid, hydrazine sulfate, and
directed hyppthermig on cancer patients covered in my 1983 letters. ~While still attending
meetings and reading that literature, my interest, activity and comnputer searching shifted
to the apparent, very detrimental health effects on our hearts and arteries resulting from
chronic deficiencies of magnesium or various antioxidants; and the apparent. striking benefits

of supplementation. ‘

PERSONAL RECENT EXPOSURE TO VITAMIN C AND CANCER

Dr. Ewan Cameron, a cancer surgeon for thirty years and a brillant metabolic scientist
(Hyaluronidase and Cancer, 1966) first demonstrated twenty years ago that high Tevels of
intravenous or oral Vitamin C were markedly beneficial for terminal cancer patients. Dr.
Linus Pauling aided in getfing the ‘work published in the Proceedings of National Academy
of Science and both have worked dedicatedly over this period to get governmental su ort
and acceptance from the medical establishment. Considerable progress has been made
considering the level of resistanpe to medical publication and government support of
Vitamin C and cancer. The last time I talked on the phone with .Dr. Cameron he had
completly rewritten the book, CANCER AND VITAMIN C (1979) but hadn't a suitable
publisher. His death in 1991 is a real tragedy and setback; but his impact will live on

as bowel-tolerance levels of Vitamin C takes it proper place in the control of human cancer.
- —————— Sty e Rap——— L ————————— - e

In December a Supplemental Issue of The American Journal of Clinical Nutrition came in
i the medical library with all 219 pages complétely devgted to forty papers covering:
"ASCORBIC ACID: BIOLOGIC FUNCTIONS AND RELATION TO ANCERI' #rum a September
1950 gonference at the ‘National Institue of Health and sponsored by the National Cancer

Institue. This conference and its complete publication permitted by the new ead,
Or. Samuel Broder, is by far the most encouraging step I'Ve sseaTn he past "decade since
it might result 1n it now being respectable. o conﬂucg studies using Vitamin & on cancer;
and also that the NCI might 'Btégt__grov'iding truly adequate support. to accelerate such
studies. T :

The Forward to this compilation of papers relating Vitamin C a is. by Gladys

BlocE,, Donald E. Henson and Mark Levine of the Natlonal Cancer Institute and contains
an amazingly encouraging statement to have come from the NCI.
' ey,

—

David Hortobin now has various peogle conducting pertinent encouraging studies in England
on the ef} aorty pages discussing

gt



"Evidence is presented on the role of ascorbic acid in ecancer, including its effect

on _delaying tumor onset, delaying tumar growth, prolonging sutvival, reducing toxicity
as a result of treatment, and _increasing the efficacy of concomitant treatment"

Early last week I was. in California and heard Gladys Block (who is now at the University -
of California at Berkley) make a presentétion on her current work with Vitamin C 'to Dr,
Linus Pauling and_his_staff as part of an interesting exchange of recent.developmerﬁs-?;t
Both institutions, as indicated by the enclosed. copy of that program. Discussions at the
Institute about Vitamin C and AIDS with R.J. Juriwalla; and Vitamin C and human mammary
tumor with C.S. Tsao followed up their presentation on these subjects at the above NCI

canference.

A two hour lunch the next day with Gladys Block at _Berkley left a most favorably
impression and a belief that she may have been the major, but quiet sparkplug that brought

s g, iy

‘to effective fruition this historic meeting that Doctors Pauling and Broder initiated.

A January 17, 1985 letter is enclosed that deals with a retired nuclear scientis} who had
severe bone and Iaggg spinal_cancer; who had approached me five years eariier. He had
visited Dr, Cemeron in Scotland, took 10 grams per a_aﬁ of Vitamin C, and was quite
pleased when this stopped his pairl, sometime later when theé pain feturned he called
from Huntsville, Alabama and said Dr. Cameron had suggested that he visit _me if he got
into further trouble. 1 suggested that we just talk on the phone; and that he use his
scientific skills to spread out his Vitamin C as much as possible so he could maximize it;
and to use tasteless crystals of the half sodium sait of Vitamin C dissaolve in orange juice.
Fortunately as discussed in the letter, he got to 25 g of Vitamin C; and thus effectively
controlled his pain and cancer for three years. — _—
e —————

Unfortunately, he called me after he had just become bedridden with paralysis of the

legs; and in our disCussion of Ais situation it turned out he had reduced his Vitamin C to

..E.f' He shortly found that he cpuld ‘tak_e his spx_'ead-oql: Vitamin C up to 35 g without

bowel problems; and also took evening primrose oil. This stnEEea the pain and improved

the quality of his life again; but un%ortunatefy didn't correct the paral sis of his legs.

He lived at home with his sister and over the next two years over the phone he still
ﬁ —

sounded grest.
PRESIDENTIAL AND CONGRESSIONAL. APATHY ABOUT ACUTE RUSSIAN THREAT

I hgppened to have sean the above H-Bomb scientigt for the first time in October 1984 on
a Dan_ Rather news program dealing with atomic-radiation induced cancer, which didn't
mention that he had been takin itamin €. Three months later as discussed in my
January 1985 letter, I-again_ saw him on a Dan Rather Frogram, aiscussing his. long term

success with a gram per_hour of vitamin C every hour o e day. This was on the ay

the Mayo Clinic declared for the second time that Vitamin C was wifhout Question
worthless on cancer. During the following year his sister wrote to me when he diea in bed

alt home oi an acute kidney infection brought on by catheter treatment.

I was very pleased to have possibly assisted this research scientist and aiso so inexpensively
for more than five years. In our phone chats as two_chemists, 1 came to the conclusion
that his_independent approach to the H-Bomb using Lithium 6 (he had gotten his Ph. D
20 years earlier on its isolation and properties) may have aided in a truly major gnd
timely way in our very close race with the Russians for the H-Bomb in 1?5,’2—-531_737
many called our participation n that race immoral; but we only beat the Russians to an

H-Bomb by months, wh}ch is mighty scary in retrospect. S

—

Twenty-five years after that expiosion, almost inexcusable presidential and congressional
apathy about the acute danger from Russia's greater and much faster growing thermonuclear
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January 17, 1985
—

Lboctors Linus Pauling and Ewan Cameron
Linus Pauling Institute of Science and Medicipg
440 Page Mill Road, Paleo Altos Ca QLTERA6 :

Dear Doctors Pauling ana Cameron,

i N 2C's Broi ™ Lat Fh
Last night, as you L;oq. NRC* = Tam.L*oraw‘rgno Eed thatr the
Mayo Clinmic had once again shQup, in This weeks New england
Journai of Medicine that Vitamin C wae worthlees adainst Cancar :
while Dan Rather’s CPS news program adaitionally.reogr;gd that
this depate was not yet over, as .some doctors think it can halp
cure cancer. The?? interviey Qf alga?ient with :an:zt‘:‘ a1
Spiney who vook 24 grams or Vitamin L per €553 ana of D=,
Fauling, who stated the Mayo Clinic study was not a tast of ¢t
value of Vitamin C against cancer, were most BNEcuraging
. 1 was particularly intrigued to s@e that the patient
interviewed was a retired atomic scientist it Alabama, who
called me five years ago about the use of Vitamin C for tontrol
QF 20ne cancer ssin. Py goine te T4 grams SPreac eveniz Sver the
days h2 was able tc contrecl the o3ip., This and subseouent zvents
S P— - - ' L.
were described in the last Paragraph on rRage 4 of the 1983
igtter o Dr. Jan Van Exysy in the lust Jaragraph on the oPposing
e ———) - - - - . -
rPagel1932 letter), and on the second rage of last months lettar
to Lr. Tatncart.

.
ne

Althoush he and I chatted on the phone manu tim=s over thece
wvears.: I f:rsr hacpeneec tp zee him & few monthe back in & Dan
Rather news prooram concerneg with cancers induced by expogaFe
to atomic radiation. That CB5 interaction presumably prompted
their use of this Provocative Vitamin C asfect and angle at this
time. His expressed conviction of the cancer contol and better
feeling, wh:ile dissolving his gram of "C" per hour; plus the
Zcom Blow-up of Mim rascing the Cameron—Pauling CANCER AND
VITAMIN C presents one si1o0e of the picture. It was SUrprising to
also hear (RS estimate *hat Qver. 120,009 cancer pstients in
Amarics now take Vitamih C; buf T CORE are Soing it in slace of
TraditzonﬁTfrﬁEEEment, Thar could be a mistaia,

"his gancer zatisat anc the motnsr with inflammatory bre=azt
ZEncer aisd discussadg in tne game friree lotters) dpparently So+h
——— L P - ot e e . ) . T—
SErioussy reactivared zancer orowth Ir worsen2d immunclogical n
fontesliarter Soing el 2T _SNe oY more ysars gr hish "I uiiem

- - 9 o L
ENew icueren the dose swam ArQuna 25 grams a 2ay to about half,
K ™ —— = L} Rt
Subsecuent!iu reraising LY Oto Terevious levels oF -
- . . .- = - e N
AlENEN L ALCTE HITH Some _gamma‘-—linclen;-c Koig) appPparanfig 1mGuced

SN0 MIINTRINBC 2 OGNS Marnm0 CrEocT CATICaEr “esrassion in Lne
MOThEr. out did not «G2auately control nher incuced pra:in
MeYASTsS1S. This alsc seems 2 likely reason why theé cancer

induced spinal paralizis has not advanced for the 1act Zouple of
e ———— TS iy e —— —

dEEre,
N —
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Dr. Peter Greenwald, Director _ December 15, 1992
Division of Cancer Prevention and Control

National Cancer Institute ) 4 Atlantic Street
Bethesda, Maryland 20892 Charleston, SC 29401

Dear Dr, Greenwald,

I appreciated very much your response to my Nov. 3rd letter and attachments to
Dr. James O. Mason, Assistant Secretary of Health and Human Affairs, that had followed
my contact with him after his concluding talk at the B8th International Symposium on
Cancer Research in Charleston. Your discussion of dietary approach and studies on cancer
prevention in your letter; and in your opening talk that I heard in Tucson in June &t the
4th International Conference on Nutrition and Chemoprevention were certainly informative
and encouraging. The 2nd International Conference in 1989 was in Charleston.

Almost all studies and particularly recent ones seem to indicate increased intake of
antioxidants (Vitamin C, Vitamin E, beta-carotene and selenium) reduce cancer,
cardiovasculafr and other degenerative diseases; with progressive improvements up to
substantial multiples of our Recommended Dietary Allowance (RDA)values.

The supplemental 25mg per day of beta-carotene taken for six years by a random
half of the 22,000 physicians (earlier also on aspirin in Dr. Charles Henneken's study)
ﬁmed stunning]z beneficial in lowerering ta half the heart attacks, cardiac deaths, strokes
and by-pass operations among the 1% o%‘ these physiclans whose double-blind was broken
in 1990 instead of 1995. This higher level of beta-carotene added to check its decided
beneTicial effect against cancer, is_fifteen times as much carotene as the rest of us
average in our diet. [ and many others have however, taken almost twice this amount of
beta-carotene for vears.

Extremely few of us, as you know, consume sufficient levels of the pertinent foods
to even reach our RDA values. It is thus hard to understarid why our public health
officials_ do not now also encourage further beneficial use of available inexpensive vitamins
and micronutrients; which particularly improve the health of the elderly.

Superoxide, Superoxide Dismutase snd Cancer

This month's Scientific American has nine pages on Why Do We Age with decided
emphasis on the critical importance of oxidative free radical attack. As seen in the
enclosed two underlined pages, the main detected difference in fruit flies recently bred
to survive twice as long was in the capability of their antioxidant enzyme, superoxide
dismutase. Doctors Michael Rose and Thomas Johnson pictured and featured In this
enclosure on the genetic. interaction between survival increases and superoxide dismutase;
and Dr. Bruce Ames, whose presentation Oxidants and Antioxidants in Aging .and Cancer
was discussed in the letter to Secretary Mason, were quite active participants in a 1988
conference The Biclogical Basis of Aging that I attended in San Frangisco. Dr. Richard
Cutler on the bottom of the second enclosed page, headed that conference and showed

that_ among_mammals; humans. exhi!:it both the longegt maximunm life span potential and
decidedly the ‘hlshest, superoxide dismutase levels. ha

—

Enclosed are some pages from a 1979 twenty-six page letter on Superoxide, Superoxide

Dismutase, and Cancer written hopefully to assist in our understanding of whi ten to
fifty grams per tfi%y of oral Vitamin C administered by Dr. Ewan Cameron in Scotlang to
large numbers o

erminal_cancer patients had pioven so surprisingly effective in control- -~ —r
of pain, tumor growtﬁ, qtjailty of life and time to miorta tty. , - .
_— e - —




This literature search and letter evolved over a two week vacation (a very tolerant
wife); largely prompted by L. Oberley's publication tRat g ‘just showed very marked -
reduction of the superoxide dismufase levels in the energy producing mitochondria of
cancer cells.

Copies of this letter were sent to well over a hundred scientists and physicians; and
Dr. Linus Pauling kindly wrote back thanking for the Igtter copy and its references. Three

months Tater he sent a briel publication covering his discovery 'of the superoxide radical
in 1933, He had'ﬁ'.illantly deaucea: based on quantum mechanics, that an ‘oxygen molecule
with an extra electron should have enough stability to exist. A student was told how to
prepare and isolate it; and how to demonstrate Its validity by paramagnetic measurements,
Pauling named it _superoxide and his student E. W. Neuman published the findings which

were largely ignored for almost twenty-five years. The 1968 discovery of our antioxidant
enzyme, superoxide dimutase; demonstrated the extreme immpe_roxide dismutase
im protecting us from released superoxide radicajs everwaere In our body; and in aérobic
cells througl%out‘ a_TrTi'fe processes. Vitamin G also protects us by reducing released active
superoxide radicals back to oxygen. ' _

Enclosed are some underlined pages from that 1979 letter with pertinent points that
are still not common knowledge in the cancer field. Also the table showing precipitate
drop of Vitamin C levels in our various tissues as we age; and the graph showing 3_29- of
our white blood cell ascorbate déwn to scurvy [&vels in conjunction with various cancers
(with resulting. severe collagen degradation to hydroxy proline) still merit serious
consideration.

Fortunately for me, the botton half of page 25 was picked up just before sending
out that letter; as it later turned out to be the key lead (beneficial interaction between
increased levels of gamma-linolenic acid and Vitamin C to . increase depleted anti-
inflammatory cellular hormone, Prostaglandin E-1) that at the end of 1980 cured; and has
continued to completely control my earlier extremely severe rheumatold arthritis without
drugs.” Very sévere relapes in 1984 “and I9BB were apparently caused by month long

Tu
. : R ) l—,—-ﬁ—-_ . N . re
maatvert‘en”t lack of the 9% gamma-linolenic acid in authentic evening primrose oil.

Dr. Robert Zurier's abstract (on page two of the letter to Secretary Mason) first
demonstratéd in the U. S. the Eouble-bhnﬁ efficacy of natural ora gamma-linalenic acid
in control of rheumatoid arthritis. It was amang only eleven of about 350 poster
presentations that day picked at the American College of RmLyy meeting of 3000
rheumatologists W@_Lpﬁsentation and questions in the final 90 minute pericd in the

auditorium.
~__

With hope thet rheumatoid arthritis and cancer patients in the coming decade might
progreessively get to effectively use high level, non-toxic ascorbic acid and gamma-
lindlenic .acid to help -control their devastating diseases. 1 surely appreciated simple, non-
toxic complete control of my severe arthritis with no side effects over the past decade;
and even more when I noted poster studies at the Atlanta meeting showing severe
rheumatoid arthritis actually increases mortality comparable to severe heart problems,

Most sincerely,

Frank J. Ball

cc:  Those ‘copied on October 29, 1992 letter to Doctars Burton Lee, James Edwards,
Peter Gazes and James Spann ! 7




other evolutionary_hypotheses will lie
in identifying the genes, perhaps hun-
dreds of them, that actually control the
molecules that tiwart or promofe se-
féscence. Many laboratories are now
busy “attempting to tease out some of
the more influential genes.

Genetic Clues

Several investigators—among them
Rogg Jazwinski and Thomas E. Johp-
son of the University of Colorado—are
Theeting that challenge by seeking genes
that can prolong life in relatively stm-
Ple organisms. “Aging is a puzzle you
can understand ordy.if you can compare
normal_with postponed aging™ Rose
says. “That tells you what the normal
animals are missing. With humans, you
don't have a control group.”

After Rose created his hardy frit
flies, he and his colleagues compared the
proteins made by the experimental and
normal insects. One clear difference
turns out to be that many of the long-
lived flies produce an unusually active

version of the antioxidant enzyme su-
peroxide dismutase, which means they
harbor d variant of the normal enzyme-
specifying gene. Speciﬁcally.'tl_l_ey ro-
dice a highly efficient version of the
form of the enzyme Typically found in
the cytoplasm of cells. In fruit flies, as
in humans and other orgarisms, super-
oxlae dismutases defend against oxida-
et - A
fve damage by helpinp 10 neutralize a
dangerous free radreal called SUperox-
ide. The genetic dillerence implies that
—— N o
one reason normal fruit flies age more
quickly is that their free radical delens-
es are not as effective as those of the
specially bred flies.

Or cotrse, the variant of superoxide
dispmtase manufactured by fruit flies is
sure 1o be just one of many factors that
infinence how quickly such flies age.
Rosé and Joseph L. Graves and their
co-workers at Irvine have found, for in-
stance, that the long-lived flies are more
resistant to starvation because they

M]gﬂﬁ% R. ROSE of the University of California at Irvine has sigag‘%camly extend-
ed the lite Span of the fruit fly Drosophila melancgaster (far 1eft) by selective

breeding. The mnsect here, Shown in flight, was tethered to fishing line by a drop of
Duco Cement for an experiment in which Joseph L. Graves, now at Irvine, demon-

strated that the long-lived flies are stron

ger than normal specimens: they can keep_'

themselves airborne lofiger under a range of temperatures and humidity levels.

are so hefty that they spray fat in ali di-
rections if they are touched even light-
ly.) The flies are also less likely to dehy-
drate, in part because they stow more
of the carbohydrate glycogen.” ™™ "~

“The work on Drosophila is trial-run
stuff for doing the same thing in mice,"
Rose says. “If we can create long-lived
mice, specific genes, enzymes and cell
processes involved in longevity should
be revealed.” As mammals, mice are ge-
netically closer to humans than are fruit
flies, and so they should have more
to reveal about how people ape. Mouse
research should be more informative,
that is, if someone will foot the bill for
long-term studies, which Rose estimates
would cost about $10 million.

Findings related to Rose’s are coming
out of Johnson’s laboratory at Colora-
do. Johnson and his colleagues have
wielded selective breeding to produce
long-surviving versions of a tiny_soil-

dwelling worm known as Caenorhabdi-
H 3_?@95_:?5. They have aiso managed to
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prolong life in the species by generat-
ing random genetic mutations.

Like Rose's group, Johnson’s team is
attempting to identify the genes that are
differentially expressed in long-lived
and normal groups (differentially tran-
scribed from DNA into messenger RNA,
which is then translated into protein).
In 1988 he reported that mutation of
a single gene called age-1 cah increase
the average life span of C._elegans by
about 70 percent. Sigikingly, the mu-
tant worms produce elevaled levels ol
antioxidants {DOth cytoplasmic super-
oxide dismutase and an enzyme called
catalase) and are more resistant to the
toxic effects of paraquat, a herhicide
that leads to generation of the superox-
ide radical.

€ mutation in the age-1 gene seems
to inactivate that gene, which means the
encoded protein is no longer made. If
the protein's elimination leads to in-
creased production of antioxidants, thet
it 1s possible that the normal protein
inhibits production of those substances.




THOMAS E. JOHNSON of the University of ¢ Colorado, who is examining petri dishes
with atechnician in his laboratory, bas prol prolonged the life of another mulucellular

organism: the small, nall, soil-dwelling worm Caenorhabditis ele ans
son and his collegglies achi chieved the feat it tw:
breeding for longevity and by introducing a mutation in a single gene, ¢
The group s now attemptmg to cione the age-1 gene, T

*—-

Why would an organism deliberately
mhlblt_synthems of such critical com-
pounds? “I don 't think jts purpose is to
kil the worm at a-certain ain age,” Johnson
says. Kathér'he speculates that the in-
hibition may well be an undesirable ef-
fect of some other important function
that has not yet been discovered. In oth-
er words, he thinks antagonistic pleio-
tropy is probably operating.

Once Johnson has cloned the age-1
gene—which he hopes 1o accomplish
soon—he plans to search for a counter-
part in micé If mice harbor a similar
sifefch of DNA, he might be on the
track of a specific gene that could also
be invoived in human aging. Johnson is
fond of a line from Thiis Spoke Zara-
thustra, by Friedrich Nijetzsche: “You
have made vour way from worr to marn,
and much in you is still worm.” He is
hoping Nietzsche's observation extends
literally to the genetics of aging, although
he realizes that the causes of senes-
cence in C. g elegans may be quite differ-

.eht from those in humans.

(far ri ohn-
ys—bL;;ﬁlecnvely

0 mdependen
ed age-1.

er longevity assurance genes along with
LAGI 10 see whether the combined ef-
fects are additive, synergistic or, possi-
bly, destructive. And he expects to eval-
uate several other genes that his group
has reason to beheve might influence
hfe Span.

Radical Discoveries

Although the function of LAGI re-
mains.a mystery, the dlscover) that the
a_lyll_%mdam superoxide utase seems
to attect longevin'in bot Rose's fruit
ﬂleﬁmc Johﬁgﬁﬁ 's worms dovetalls m-
friguingly With growin enthusiasm for
Harman's free-mﬂ_m%ﬁ)mnson
notes that 25 dgo'the theory was

accepted as “an interesting hypothems
perhaps true.” Now mcreasmg num-

bers of mvesugators are serjously en-
tertaining the possibility that %ree rad-

Jazwinski, aware that we _ have many
genes in common with an evén more
primitive, smgle—celled organism, has
focused his ‘attention on baker's, or
brewer s, yeast (Saccharomyces cerevisi-
ae). He has identified several genes that

prolong the yeast's | life. The best stud-

jed of these, LAGI (long_yity assurance.

gene 1), is more_gactive in young cells
than in old ones. Inducing extra LAGI
activity in_older cells, after expression
has normally declined, extends their
life by about a third. Most important,
elderly yeast cells bearing the extra-ac-
tive gene do not become immortal (as
cancerous cells in multicellular organ-

isms do}; they s simply operate youthful-

ly longer,

Jazwinski does not know the func-

tion of the correspording protein yet.
Nevertheless, he has discovered that a
similar gene is expresse ed 1 certain hu-
man cells He is now isolating the hu-

1han. per gene to determme whether it af

fects the hfe sp_an of any h uman cells
He also intends to overexpress two oth-
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1cals might indeed be a significant fac-
e——— .
{0r in aging.

Much of the evidence for free radi-
cals is still based more on correlation
than on clear demonstrations of cause
and effect. For instance, if unrepaired
damage caused by free ra'c'ﬁcals were a
cause of aging, m a high
metabolic_rate—that 1s, who bur'ﬁ'e&d
oxygen reianvely quickly—would likely
have shorter life spans than would Spe-
cies that consumed oXygen more slowly.
The faster.metabolizers, after all, would
produce free radicals more rapidly. In-
deed, the’ ‘basal, or resting, metabone
rate of a species is inversely related to
its life s mice have a much higher
rate tha‘gago humans and tEey rarely
rIT’E more than thrge years.

g;tler of the National Institute on
has uncoverea other support “Tie

fm s'that tjssues of p:umanq and other
long:lived species produce more super-
mg?ai

o) smiutase overall and are moic
L e v oy et}

Tesistalit to oxidation. Cutler thinks fi:-
mans age 1 part because théir supenor
protection against oxidation is nonethe-
less msufhmem to pro_t‘gct them forev-
er. The reactive oxyg,endtf_d molecuju:
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4 Atlantic Street
Charleston, South Carolina
August 13, 1979

Dr. Ewan Cameron, Linus Pauling Institute of Sci. & Med., Calif.
Dr. Joseph Gold, Syracuse Cancer Research Institute, New York
Dr. Harry B. Gregorie, 37 King Street, Charleston, S. C.

Dear Doctors Cameron, Gold and Gregorie:

’4" -

As.you know, last summer and fall I wrote and distributed a
series of letters discussing some biochemical literature evi-
dence that seemed to help explain the decided efficacy of oral
Vitamin C in cancer control that Dr. Cameron has been demonstrat-
ing in Scotland since 1972. Major attention was directed at the
little realized extensive collagenase release characteristics

of cancer tissue sincCeé ascoOrbicC acid inhibits collagenase re-
lease and promotes new colldagen formation. The two-page summary
on Collagenadse and Cancer, which was at the beginning of sixty
typed pages and graphs in two of the letters to Dr. Gregorie,

is attached for possible referral. All subsequent reading seems
to support the thoughts expressed in this summary, but since it

now appears that animal cancer tissue _can consist of half or
more unsuccessful defending macrophages, particularly in the
gTOWth zone, then the detrimental co%Iagenase release may be
largely coming from them, as will b@ discussed later. It would
thus be- even more important to provide adequate ascorbic acid
to the defensive cells, since it has been quite definitely
established that although macrophages already concentrate rela-
tively high levels of ascorbic ac1§, they become progressively
more successful with idcreasing blood levels of a@scorbic acid.
It 1s very, satisfying to note during 1979 the inéreasing accep-
tance-of the significance and medical valde of oral Vitamin C

in cancer and other applications; and the beginnings of highly
merited grant support. X

Literature evidence indicated cancer cells are progressively
more damaged in their capability to produce energy by oxygena-
tion; Tonsequently from 60% to 99% of their nutrients end up

{n the blood as lactic acid, imstead of the usual carbon dioxide.
I had thus lookeéd Tor any control approaches that recognized and
took effective advantage of this situation. Dr. Gold's approach

which used relatively nontoxic levels of oral hydrazine sulfate

to decidedly prevent the continuous energy draining cyclic

reconversion Of lactic acid to glucosé in the Iiver; and thus
reversed the drastic welght 10ss (cachexia) of cancer patients
seemed the mos ingenious and most efrfective. ParticuEarIy Tiow

that Russian medical reports also show cachexia reversal using
hydrazine silfate on two-thirds of 225 evaluable patients with
metastatic cancer -(whére all other t erapy had failed); it seems

totally inexcusable that Dr. Gold's grant requests for continued
basic studies have not been approved or supported; and no support-
ed clinical trials are underway in this country,




Doctors Cameron, Gold, and Gregorie
August 13, 1979
Page Two

x

Dr. Manfred Von Ardenne's opposite approach which induced the
cancer tissue to produce extremely high levels of lactic acid

by raising the glicose level of the blood five fold Tor several
hours had seemed equally brilliant. The réSUlting more tHan

tén fold increase in the acidity of the cancer cells and their
bIood capillaries when comBined with tolerable increases in

body temperature resUlted in cancer kill Throughout the animal;

and cltnical follow-up was apparently getting underway in Dresden,
East Gérmany. When what seemed our already critical and very
seriously worsening military -situation; prompted me this winter

to twice send long concerned letters to all Senators and Represent-
atives, it then seemed prudent, in consideration of Dr. Von Ardenne,

jfo discontinue any further contact. This was most regretted

a§ he sent English translations and his techniques, approach, and
productivity in cancer metabolism were perhaps the most advanced
I noted in the literature.

When looking up the Cameron-Pauling excellent 19-page review paper,
"Ascorbic Acid and Cancer,’ 1in the February Cancer Research, I

also came across L. W. Oberley and G. R. Buettner's seemingly
very significant paper in the March issue of that journal.
Le

The latter paper clearly demonstrated that c¢ancer cells no longer
possess the proteéﬁfﬁzﬂ%ﬁﬁﬁ?ﬁiiag'aismutase &zyme in their
mitochondira. This was Inftensely interesting; since as indicated
in last vear's letters, cancer cells have lessthan half as man
mitochondria as the cell from which they were derived. Progressive
damage to a cell's mitochondira would result in a progressive
loss of the cell's ability to oxidize to carbon dioxide all of
the pyruvie acid which is produced from glucose sugar or.fatty
acids in the cytoplasm of the cell. Since the cytoplasm can
convert any excess pyruvic acid to lactic acid, this acid would
then be excreted into the blood, as happens with all cancer cells.

Progressive destruction of the protective superoxide dismutase
T the mitochondria, Ey various Ieasible metans would result in
a build up of superoxide radicals in the mitchondria. These
radlcals can rtmaﬁtivate the ferric iron in all
the oxidative enzymes of the mitochondria, but they can be
decomposed by reacting with ascorbic acid,

Earlier interest in superoxide and superoxide dismutase was briefly
covered on page 16F of my July 24, 1978 letter to Dr., Gregorie; so
I distributed some copies of this superoxide dismutase paper by
Oberley with appended handwritten comments,

My somewhat excessive spare time reading was stopped when I
collapsed at work; and spent a week in the hospital and three
weeks at home auring April at doctor's orders, with a diagnosis
of bradycardia of the heart from sustained extreme exhaustion,

In the month or so before then, using recent boogs, 1 had
attempted to simultaneously understand the relative metabo-

1ism and hormonal aspects of 1) cancer cells which continu-
ally divide, 2) brain cells which never divide, as compared

to 3) «certain body cells and most plant cells which can
fluctuate wildly in division or energetics. I was then mainly
interested in brain energy metabolism and the relative effects
of the major hormones, such as the epinepherines (Adrenalin) and




Doctors Cameron, Gold, and Gregorie

August 13, 1979
Page Seven

6. The epithelium of the eye is exposed to higher oxygen levels
and exhibits higher dismutase levels. Cataracts seem to form in
this region and analyses of eyes with cataracts seem to be lower
in dismutase. You may also remember last year an indication
that eyes with cataracts appeared to have low ascorbic acid
contents. Both superoxide dismutase and ascorbic acid convert
superoxide radicals to hydrogen peroxide which is decomposed by
our catalase enzyme. :

Abseﬁce of Superoxide Dismutase in Cancer Cell Mitochondria

1. Early analysis methods assessed the superoxide dismutase
Yevel of cells by the efficacy exhibited for destruction of
superoxide radicals. Conversion of normal cells to cancerous
form did not change the indicated dismutase level very much; and
it might either increase or decrease.

2. When it was realized that the superoxide dismutase in the
cytoplasm contained copper-zinc catalyst, as opposed to manganese
cdtalyst in the mitochondria dismutase; methods were devised to

detérmine them sepiTately.
3. Oberley's paper (Cancer Research 39, 1141; April 1979) now

gives clear indication that the manéanese superoxide dismutase
is diminished in all tumors analyZzed. e manganese dilsmutase
has been indicated to be actually absent in the tumor cell lines
of rat H 6 hepatoma, mouse L 1210 leukemia, mouse C 3H mammary
carcinoma, mouse S5 91 melanoma, and Morris hepatoma 3924 A.

Human leukemia cells in Japan also exhibited low levels or

ghcence of manganese superoxide dismutase. o
AR ——

4. TIsolated mitochondria fragments from cancer cells gave indirect
indication of substanial superoxide radical formation which was
reduced to zZero by superoxide dismutase addition. Superoxide
dismutase will not penetrate through cell membranes, but when
added does decompose any superoxide in the serum.

5. Since the superoxide radical appears to be an intermediate
in many enzymatI¢ OXygenation reactions, superoxide dismutase
control of leakage or excessive concentrations tRat might damage
other portions of the mitochondria should be most important.

It would be expected that as mitochondria lost their superoxide
dismitase capability, the superoxide and resulting hydrogen perox-
Ide of Rydroxyl radicals could attack the mitochondria membrane
phospholipids, DNA, OT RNA. If the cells which were Pelng sub-
jegfea To sustained sTow mitochondrial damage had progressively
built up sufficient capability to produce energy by glycolytic
conversion of pyruvic acid to lactic acid in the cytoplasm, they
might then survive and become cancer cells. This generally seems
to take a long, long period involving at least 30 - 50 divisions
over the years for most of our body cells, which derive their
energy basically from the mitochondria.
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Role of antioxidant enzymes in. cell immortalization and transformation

Larry W. Oberley! and Terry D, Oberley? _
\Radiation Eesearch Laboratory, Department of Radiology,

lowa, lowa City, 14 52242, USA; 2Pathology Service, William S. Middleton Veterans
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cancer, mitochondria

; The role of antioxidant enzymes, particularly superoxide dismutase gSOD), in immortalization and 'rnalignant
f Lra_nsfor?}ation is discussed. SOD (generally MnSOD) has been found to be [& wered in 4 wide variety of tumor

1ype gh compared to an appropriate normal cell control. Levels of i
; n‘%\lA for MnSOD also appear 10 be lowered in tOmor célls. Tumor cells ha

mmunoreactive MnSOD protein and
. - protenr

* oxide radical, the substrate for SOD. This suggests that superoxide pro'

' amounts of MnSOD may bé a general characteristic of tumor cells, The levels of MnSOD 1n certain cells corre-
- | T
heir degree of differentiation; non-ditferentiatr

» lates wit
1. o

ve the capacity to produce super-
, b - e,
ductlon coupled with diminished

ng cells, whether normal or malignant, appea?io

. have lost the ability to undergo MnSOD induction. These observations are used to.elucidate a two-step model
g ofcancer. This model involves not,gniy the antioxidant enzymes, but also organelle (particularly mitochondria

" and peroxisomes) function as a dominant theme in carcinogenesis.

Introduction

The hvpothesis that free radicals are important in

. carcinogenesisis 1ot a new one. Enthusiasm for this

idea has waxed and waned over the years. Definitive
evidence on this hypothesis has béeen difficult to ob-
tain because of the elusive nature of free radicals, Re-
cent advances in techniqués and understanding have
resulted in a clearer picture of the role of freeradicals
incancer. It is the purpose of this paper to critically
review the current state of our knowledge as well as
suggest new avenues of study.

Antioxidant enzymes in tumor cells

Because of the difficulty in accurately measuring
free radicals in living cells, investigators of the rela-

tionship between free radicals and cancer have
focussed on measurements of antioxidant enzyme
activities of norm tumor cells. These enzyme
activities will give an‘indication of how well a cell is
‘protected against active oxygen species. Moreover, in
riormal cells, since the antioxidant enzymes are indu-
cible, the levels of the afitioxidant enzymes reﬂ_?'gt
the levels of their substrates ~ the active oxygen spe-
cies. As we will see later, the latter assumption may
not be true in tumor cells,

The data on the Tevels of antioxidant enzymes in
tumor cells has been reviewed a number of times [1,
2, 3]. The general picture that has emerged is that
tumor cells have abnormal activities of the antiox-
idant enzymes when co'mgar;d to an approm

foTmar cell control. In this paper, antioxidant en-

ymeswill mean the superoxide dismutases SOD),
catalases (CAT), an
?—”

<peroxidases, of which

——
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7. As mentioned in the previous letters, J.U. Schlegel (Tulane
Medical et.al., J. Urol., Baltimore 103: T55-59 EIQ;US believed
that the irradiation from chemilumiscent urine might be a factor

in bladder cancer; and found that ingestion of 1-2 g¢. of ascorbic
acid stopped chemiluminesence; and “Was beneiicial in the prevention
of bladder carcinoma. This irradiation was accelerated by bladder
carclnogens, such as nitrosocamines or the natural 2-hydroxy -
anthranilic acid. It would now appear the observed chemiluminesence
probably came from superoxide released as the body attempted to
oxygenate carcinogens or from macrophages attempting to handle
incipient cancer nodules. Sufficient ascorbic acid should

remove escaped superoxide radicals in solution and stop chemi-
uminesence. Cancer prevention and control may also have come
from improved macrophage vitality and kill capability which
accompanies high blood ascorbic acid levels (Book 6, pages 81-82)

8. This chemiluminescence recalls a book by Albert St. Gyorji
related to biocelectronics and cancer which was perused last year.
This twenty year old book described and interpreted a series of
simple but ingenious experiments where he dissolved into solvents
various vitamins, biological co-factors, biologically active
chemicals such as 2,4-dinitrophencl, etc. that he felt were
involved in electron transfer reactions. By freezing the solvent
solutions to the very low temperatures of liquid nitrogen; he

was able to excite electrons to high energies by irradiation,

and then follow the return of the sufficiently slowed electrons
to their normal state by observing the immediate fluoresence

or delayed phosphoresence in varying colors. His interpretation
of these phenomena and their relationship to life processes and
animal experiments was quite fascinating. Superoxide radicals
would be right in line with his bioelectronic thinking, but I-

am not- up on that area.

Potential Cause and Significance of Falling Ascorbic Content of
White Cells and Increasing Ascorbic Content of Cancers

1. The level of ascorbic acid in the white cells 6f cancer
atients progressively drops to quite 8w levels as is partially
inaicated in the graph on the fo%Iowing page from my July 7, 1978

letter to Dr. Gregorre.

2. This graph plots the increasing level.of hydroxyproline excrated
in the urifié 6f mainly cancer patients compare%‘?ﬁ'%gﬁ"ﬁEE%easing
ascorbic acid content of their white blood corpuscles. Hydroxy-
proline comes basically from decomposed collagen fibers; and
apparently results in cancer patients, because the collagenase
enzyme released from growing cancer tissue breaks down the collagen
fibers that enmesh the cells of adjacent normal Tissue. HYdroXy-
proline release would bé expected to rise much faster when the
collagenase releasing cancer cells grow on the bone, as the bone

is mainly collagen fibers and mineral.

3. The dramatic effect of 1 g. ascorbic acid in reduciﬁg

hydroxyprdline excretion 1s shown im Table Z, alongside the
graph. This 1s presumably dug to the "capability of ascorbic

acid to turn off collagenase release; and promote collagen




HYDROXYPROLINE excreted in urine, mg./g. of creatinine
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§
RELATIVE LEVELS OF LEUCOCYTE ASCORBIC ACID AND URINARY HYDROXYPROLINE
(with effects of 1g. ascorbic acid injestion on urinary hydroxyproline Jevels) .
Basu, Raven, Dickerson, and William's Data
European Journal of Cancer 10, 507-09 (1974)
Table 2. Urinary excretory levels of hydroxyproline
aZ!er a loading dose of escorbic ac
LAA level UHP level
Case  Site of (pg/10" (hours aftcr a dose of
no. tumour  W.B.C.) ascorbate)
0 4 8 12
-~ I. Breast 9-8 B+ 50 46 52
. 2. Brcast 60 160 72 5+ 49
3, . 3.  Breast 58 260 65 13 22 __
280211 R ; - L 4. Breast 72 1I2 718 % 1 9 — '
— ' . = 5. Breast 103 91 47 43 33 —H—
— - 6. Larynx 30-2 35 32 32 36 RN
I x SR AR , 7. Pancreas 220 50 46 64 57—
: . 8. Bronchus 273 38 35 30 30 ;
; ; 8.  Rectum 202 40 32 30 30 - .|
10. Recium 232 20 12 12 I8 =i
240 —
— . ' — — — : — * Onec gram of ascorbic acid was administered to each ——|
— T T pauent. Urine was colleeted at four-hourly intervals ___ 1|
: ————— : S — for 12 hr after the vitamin intake, Urinary cxerctory ——
L g 7 ; levels of hydroxyproline were cxprcssa?;ng,’g. crea- _u
' ! RN i tinine, L
. ) ! I
200 — O — — ’
) K n . | Lo ' Lo,y : Lt L T T } Pt
v * T ] PR S v . R 4 o
s . 8 i Values : _
— -Breast Cancer with Bone NN -
TS Wer MRS Metastases (22 Female) T
160 ¥———————————1—— @ -Other Malignant Cancer
: - SN R I (15 Male, 11 Female) [
— T A -Non-malignant Bone(?). . T

— Diseases {6 Male, 4 Female)

e ESEEEEEE 0 -tomel Tndividuels Reaan
R BN R - Male, 3 Femaie) [—

120 —— — —_— f.{ ———  Ipdividual Patients T

’ —— A % - Breast Cancer P
; ; ; R R @ = 0ther Ma'lignan‘t IR
0 t P N i ] i
. T 1 ] T I A IR : i
1 [ | IR 1 T 1 1 - . T 1 ', (R R T g
[ | [ ] . Vi | T .
. - . st | Pt R (IR Vs : [ 11
! - i*'ll I G [] B i 1 1
80' - . [ . L1 R | | 4 o ' 11 .
S P [ ) ' T s Vg ' | B
1 v | ] i | IR [ RN T ™ P
I S R — i :
i |4‘: |:+ i1 '..‘ . — 1! ':' I"A; : '
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ASCORBIC ACID, Micrograms per hundred million white blood corpuscles
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FALLING VITAMIN C CONTENT OF VITAL ORGANS AND CELLS WITH INCREASING AGE

(———

Book (4) Pages 78-79

Table 4.1. Ascorbate content (mg/kg wet weight) of human tissue (averaged
values from the references)

Newly Old
Tissue Fetuses born Children  Adults people Reference
Adrenals 1190 Besseyand -
- King (1933}
: 1820 700 500 400 100 Giroud (1938)
+ . 780 760 - = Ingalls (1939)
. 581 540 393 230 Yavorsky et al
(1934)
(4000 — 5000, unspecified age) Roston (1962)
Leucocytes (250 — 350, unspecified age) Masek and Hruba
(white cells) (1964)
{250 — 350, unspecified age) Lowry et al.
(1946)
Brain 460 310 110 Yavorsky et al.
M A - - (1934)
(For contents of cerebral cortex and cerebellar cortex see section 4.6)
Pituitary 889 (0-9); 950 (10-14) 770 (20-29 yrs) |
{vrs) (yrs) 488 (30-39 yrs)

447 (40-49 yrs)
521 {50-5% yrs} » Schaus (1957)
511 (60-69 yrs)
497 (70-79 yrs) -
455 (80-89 yrs)
(Hypophysis) 750 (24 yrs, female); 650 (48 yrs, male) Melka (1936)

Eyelens (5-55 with cataracts) 310 Euler and
Malmberg
. (1936)
(For extensive analysis of eye tissues sec Tables 4.2 and 4.3)
Pancreas 365 265 152 95 " Yavorsky ¢r al.
- - 300 (20 mnths)
Thymus . 304 255 46 Yavorsky er al.
Kidney 153 110 98 47 Yavorsky et al.
—— - - (1934)
350 100 70 50 30 Giroud (1938)
Liver 149 155 135 64 Yavorsky et al.
— (1934)
370 (20 mnths) Bessey and King *
(1933)
200 150 40 Giroud (1938)
385 - - Ingalls (1939)
Spleen 155 135 127 81  Yavorsky et al.
(1934) J
Myocardium 73 (0-9 yrs) decreasing to 49 (80~89 yrs)  Schaus (1957)

The blood level stays around lO0mg/kg in health even on aging.
Increased ascorbic acid intake increases its level in vital organs.
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Vitamin C and immunity: an assessment of the evidence

W. R, THOMAS & P, G. LIOLLT" fitiuan of tmmunotagteal Mednane, Clonal Roscar b Centee. Watpordf Basd,
Hartom, Mudlieser, and *Depariment of - Misrabiafogy, § mitersry sf U estern cdunelia, Porth Medial Centre, Shentan
Park, M estern Ausiraira: .

Clin. exp. Immunol. (1978), 32, 370-379

SUMMARY

The high concentratinn of ascorhate in leucecytes and its rapid expenditure during infectim and -
phagocytosis suprests:a role for the vitamin in the immune process. Evidence pubiished tn date
shows an involvement in the:migratiun and phageeytosis by macrophages and leucoey tes, a5 w gl
25 the induction and expression of delayed hypersensitivity. Its cieet on antibeddy pronduction and
complement levels is controversial bur probably minimal. "I'his studly suprests there i€ rnim for
Aurther investigatinn into the eflecy of ascarbate on immunity, particularly with detined popu-

F lations, but:cautions the use of megadose therapy.

20} / ’

Bacren.cl edu.a0-ems e movrconoge

Lo FE) B
=) iy [LR]]
Avcarpate e

Fi6. 1. Phagocrne acrivty of perstancal nucmphaces after invubation with wedia sippementel with juur-
bate. Monofaver cultures of noace rertoncal macrephazes iere incnhated foe 20 he witl the convenrraion o
Feenrhate shawn Media containing, ffech ascornate was then addded 20d siter | hr siveie abilin. bo rhass i
heat-killed radiolabetied Prewdemenas acrvernant was measured. Resuliy are the mican af three uleres and
show the amoumt of Fadiactiviy, in-hacternal caun alents, accumalated aftee 2 hriacubation in media nniam-
ing 18- x 107 hactena per ml. Details of the micthod used hase heen puhirhed (Thonias, Tok & keaw, 1579

Some ccll death oovurred during the icubairon and 1he percentayc \iahalnl} of the coliares is shows in
parentheses:

Vitamin C‘Regulation of Prosﬁazlandin El Hermonée Formation
- T ——— e ———

While looking for the latest information on macrophages in human
cancer, I looked into the August 1979 issue of Medical Hypotheses,

and found (p. 849-58) an article by D. F. Horrobin, et. al., entitled
THE REGULATION OF PROSTAGLANDIN E1 FORMATION: A CANDIATE FOR ONE

OF THE FUNDAMENTAL MECHANISMS INVOLVED IN THE ACTIONS OF VITAMIN C.
Dr. Horrobin is at the Clinical Research Institute of Montreal and
wrote the book, Prostoglandins: Physiology, Pharmacology and
Clinical. Significance (1.978). He reviewed in thHis paper as indicated
in the abstract below the potential significance of his recent ‘
publication (Prostaglandins Med. 3: 129-37, 1979) which showed

that ascorbic acid enhances the formation of prostaglandin hormones,

such as PEGL. ’

% .
ABSTRACT : i

————

gf immune responses. PGE| is also important in che tegulation of collagen.
and ground substance metabolism, in cholesterol merabolism and in regulatian
of responsivencss to insulin. It is Proposed: that defective formation of
PGE_! could actount for many of the features of Scvrvy and for many of the
reported therapeutic effeces of vitamin €. f éorrect. vitamin € will be of
value only in conjunction with an adequate suply of dihomogamma inolenic
acid, the precursor of PGCEI. Essenfia Atly acids, Pyricdoxine angd Zing are
all requir reve this. '
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May 12, 1983

The Honorable George Bush
The Vice President of the United States

Executive Office Building
Washington, D. C. 20501

Dear Mr. Vice President:

The level of dynamic movement, short-term clinical pocen:ia}. and increasing
public awarenéss of certain effective, available, and nontoxic cancer therapies
{which are based on sound scilentific and medical principles) have now reached
such a degree of medical and possibly political significance that proper execu-
tive understanding and handling of this vitally important situation actually

merits your attention.

Just reading the enclosed one and a half-page lstter to Dr. George Keyworth 1I,
will briefly aquaint' you with earlier attractive nontoxic cancer therapies whieh

are being tragically neglected. It will also permit some understanding of the
enclosed astounaing clinical resuits on liver cancer obtained this week from
d ral

South Africa, which resulted {as postulated several years previously) from oral
administrarion of an available nontoxic natural fat containing gamma-linolenic

acid.
-

This week on May 11 the Public Broadcasting System TV presented for one hour a

very different "War on Cancer' than 1s normally seen. 1 fortunately got to see
. the second half, which presented both the clinical otentigl of Dr. Joseph
' Gold's hydrazine sulfate for control of.cancer cachexia (acute weight loss) and
Dr. Ewan Cameron's approach using very gh oral Vitamin C to restore immme

capability and qualiry of l1ife in tgrminal cancer patients. Nobel Laureates
Linus Pauling and Albert Szent-Gyorgyi emphasized the National Cancer Institute's

sustained acute deficiency in recognizing or supporting attractive nontoxic
approaches to cancer therapy. Dr. Vincent DeVita pleasantly kept trying to
Jjustify NCI decisions. I heard the first half resented convincing biostatisics
to demonstrate that the NCI's ten-year massive toxic approaches were largely

. e -
losing not winning the cancer war, while causing extensive needless patient
istress.

During this week exactly five vears s 0, the enclosed three letters were written
to Dr. Ewan Cameron in Glasgow, Scotland, Dr. Joseph Gold in Syracuse, New York,
and Dr. Manfred Von Ardemne in Dresden, East Germany. These letters vere to
encourage what had seemed the three most hopeful nontoxic cancer therapies noted
in the medical literature; and to send each of them the medical literature of
the other two. Dr. Cameron had pioneered the use of very high oral levels of
Vitamin C to stimulate the immune system and thereby improve the quality of life
and Iongevity of 500 terminal cancer patients per year in a Scotland District
Gener3al hospital. Dr. Gold, Director of the Syracuse Cancer Research Institute,
had brilliantly deduced the actual simple cause of the drastic and accelerating
weight loss (cachexia) that kills more than half of cancer atients; and discovered
that nontoxic levels of available h drazine sulfate minipized weight loss and
thereby benezicea thousands of cancer vietims. Dr. Von Ardenne was a very noted
German atomic physicist with his own Institute, who had shifted his emphasis to
become the most advanced European scientist in both local and whole animal body
hyperthermia, which specifically killed just cancer tissue with properly induced
heat. He also ingeniously coﬂinﬁmth five times mormal
blood glucose levels for some hours. This caused both the animal cancer and its
megjstases to produce such excessive cancer derived lactic acid, that they were

more effectively destroyed.




Mav 12, 1983

The Honorable George Bush -2~

These nontoxic cancer therapies (high oral Vitamin C, hydrazine sulfate, and

' hyperthermia) are being specifically brought to your attention at this time,
because they constitute both available and effective nontoxic approaches to
cancer therapy which separately and in combination seem to offer such strikipg
present clinical potential to the 450,000 Americans. who each year discover
serious cancers, and the roughly similar number who die of it. If you get ro
look at the attached letters sent to Doctors Wyngaarden, Keyworth and DeVita and
the thirty senators on the committees that control the funding and activity of
the National -Cancer Institute, I hope you will appreciate why they are being

repeatedly approached.

Since these relatively effective and nontoxic cancer thera les (Vitamin C,
hydraziﬁz_;ulfate, and thercEermias have been tragicallz undersupported, often
condemned, and thus gnderutilized over the past five years I, like others, have
persistently attempted to arouse greater understanding and support at Senatorial,

National Cancer Institute, and Executive levels, Senator Hollings has also
written letters during this period relative to the NCI's total lack of support
of Dr. Joseph Gold's grant requests to extend his bf!IIIEEEfEEGHIEEfEE’EEEEE;&a
control. The NCI's consistent refusal of scientific or clinical support on
hydrazine sulfate and their negative interpretation of successful Russian studies
seriously retarded accaptance of this available and effective nontoxic product.

The American_Cancer Society, however, removed Dr. Gold and hydrazine sulfate
from their "unproven methods" blacklist in 19BU and their recent financial

support of studies underway at the UCLA School of Medicine has resulted in the
positive paper, Association Between Improved Carbohydrate Metabolism and Weight
Maintenance in Hydraziné Sulfate Treated Patients with Cancer Cachexia, (enclosed
summary), by R. T. Chlebowski et al, to be presented at. the May 22-24 meeting of

the American Society of CIinical Oncology.

Senator Hollings also wrote Dr. Vincent DeVita and HHS Secretary Richard Schweiker
about the NCI's continuing refusal of grant support to Dr. Harry H. LeVeen, who
ﬁzsﬁeered nontoxic clincal hyperthermia thera ¥ in this country throughout the
past decade; and who in conjunction with Dr. Ronald Pethig in England developed
the most advanced and successful radiof:equenQY‘hyperthermia,equipment, clinical
techniques, and electronic prediction and evaluation methods. With the removal
of %52255255555 from the American Cancer Society's "unproven.methods” blacklist
in 1980, NCL support was markedly increased over the Rext, two years, as discussed
in the letters to Dr. Wyngaarden and others. Dr. LeVeen's and the Medical
University of South Carolina's brilliantly advanced proposals, equipment, and
clinical techniques, were presented in their responses to the five-year NCI

Phase I Request for Proposals ~ Evaluation of Equipment for Hyperthermié Treatment
of Canceér awarded to five separate centers by the end of 1982; and the follow-up
five~-year RFP - Hyperthermia Quality Assurance Program being now awarded; but

these were totally rejected, This occured despite the fagt that his equipment
and techniques were the most advanced and successful in this country for treating

deep cancers, such as lung, and his sustained effort without any NCI_;ugpg;g was
a major factor in medical acceptance of the c¢linical potential of cancer hyperthergig

therapy.

The enclosed letters to Doctors Wyngaarden, Keyworthi‘and.DeVita. and a visit
last October to Dr. Chabner at the NCI also implored support for the grant
request of Dr. Nicholas DiLuzio, Chairman of Physiclogy at Tulane Medical, to
accelerate broad acceptance in cancer control of his highly encouraging nontoxic
natural immune stimulant, beta-1l,3-glucan, but this grant request has just also
been turned down by the NCI.
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F 1y, these letters and one to Dr. Jan Van Eys were to bring to their specific
attention the likely major nontoxic cancer control potential inherent in natural

and available gamma-linolenic acid which is the precursor of our "one" series
rostaglandins (cellular hormones). Since October 1982, five medical Teparts
mmn test tube studies in threec South African

medical ypjversities that clearly demonstrated the striking capabiliry of natural
edical universitiy . marked growth inhibitign on

gamma-linolenic acid to induce "reversibilicy" or | _
both mouse and seven human cancer cell lines with no etfect on comparable normal

cells.
e
Now the enclosed published letter (mentioned at the beginning of this letter)

shows major shrinkage of distended cancerous livers in liver cancer pat{ients
following use of oral gamna-linolenic acid for 5us: one Jay or for two months,
lus suEE:AHEial ain reduction. 1In this first clinical test, both patients _
stil] died quickly like the 46 other liver cancer patients. On the other side
of this “"reversibility of cancer" letter is copied the INTRODUCTION and SUMMARY
from the section on liver cancer in the definitive 1982 book eon cancer, which

tealistically presents the glmost complete lack of effectiye medical therapy. for
liver cancer. Ofiin:e;est,'a Mother Superior Emeritus with earlier intestinal
cancer was told she apparently had developed metastatic liver cancer a year ago,

but right away she took high oral levels of Vitamin C and evening primrose oil,
which contains gamma~linolenic acid. This week, a year later, she is apparently

in much better shape.

With one-fourth of us now expected to ge::cancer. we_deserve much more executive
consideration and bncouragement of these viable nontoxic cancer therapies to
more qQuickly minimize our extensive personaI financial costs and grief and to
reduce the likely tremendous federal health care expenses due to cancer. Four-
‘fold reduction in our earlier worst cancer killer from increased use of Vitamin

C is now widely acknowledged, as discussed in the letter zo Dr. Van Eys; so why
not promote much more extensive and quicker, evaluation of such approaches in

cancer therapy.

Since the odds areilow that, this letter will get through cdlyou, it is also
being sent to others with some potential and interest in beneficially influencing

this situation.
Most sinceéely, '

Fanke, §- B

Frank J. Ball

FJIB/dr
Enclosure .
cc: Pres. J. B. Edwards HHS M. Heeckler Sen. O. G. Hatch Gov. R. W. Riley
Dr. H. H. LeVeen- Mr. L. Mosedale Sen., E. F. Hollings
Sen. C. Pell
Dr. Ewan Cameron ' Sen. S. Thurmond
Dr. N. R. Diluzio Dr. B. Chabner Sen. L. Weicker
Dr. Jan Van Efs Dr. V. T. DeVita
Dr. Joseph Gold
Dr. D. R. Horrobin Senators on Full and Appropriations
Dr. W. P. Leary . Committees on Health & Human Services
Dr. Linus Pauling :
Dr. Ronald Pethig Dr. G. A. Keyworth, II
Dr. J. Booyens Mr. Armand Hammer
Dr. J. H. Foster Dr. William P. Longmire
Dr. C. F. van der Merwe Dr. John A. Montgomery

Dr. Mille H. Wiley




May 24, L1791

The Honorable John H. Sununu
Chief of Staff to the President
1600 Pennsylvania Avenue
Washington, 0. C. 20500

Dear Governor,

Enclosed is a letter written today to Senator Hollings and a series of letters written in
haste to Senator Thurmond, Senator Hollings, Representative Arthur Ravenel, and Dr,
James E. Edwards, President of the Medical University of South Carolina. These letters
all deal with the distinct possibility that President George Bush's atrial fibrillation and
hyperthyroidism may have been brought on by chronic magnesium deficiency which was
induced by sustained high-level stress anc further aggravated in the short term by greater
exercise than normal. Today's letter ta Fritz also brings up recent evidence of the
interaction of thyroxin and Vitamin C, and the recommendation that all patients with

Grave's Disease be given ascorbic acid supplements.
f

Sustained stress thus not only can cause cecidedly increased urinary excretion of your
critically needed magnesium, but also consumes our limited body supply of ascorbic acid.
How much you're affected by such losses is influenced by your own biochemical individuality,
but it sure seems wise to have increased leves of such critical co-factors when there are

no negative side effects.

In 1983 my wife and I met George and Barbara Bush at a reception for 50 couples at the
home of Dr. John Hawk around the corner from us. Barbara and her sister attended
Ashley Hall in Charleston, as did Mib. The Charleston visit may.have been a screen since
i believe [ later heard he went directly to the Caribbean and helped arrange the Grenada
success. The only reason I payed $500 to attend was to meet him and briefly bring up
cancer control opportunities and to pass on the enclosed letter. He expressed interest
and put 'the letter in his coat pocket, and 1 got the satisfaction of trying.

| hope these letters might passibly get through to you since you too rmay want to read
about and give consideration to the likely potential cardiovascular benefits from high oral

beta-carotene.

With the hope and belief that some good may come from all this,

%Jﬂu@w

Frank Ball
cc:  Senator Ernest Hollings Dr. James E. Edwards
Senator Strom Thurmond Dr, Marcus Newberry

Representative Arthur Ravenel Dr. Peter Gazes
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capebility prompted acute fear and my first ever letters to Conaresamen (top of page 1
and pages 39-46 of "memory jogger" Two Years Trying to Ald...) lhese long letters to
Senator Hollings which discussed mainly the Russians threat, but partlaﬂx on_ganger, were
sent to all Congressmen and hand delivered to very many Senator's ﬁffice%i and got a
much greaEer response than exeecfea. This week a oenator Moynihan Letter To New York
on Payback Time came in which go started coming down here way back then.

|

Courageous executive assessment and adroit marshalling aof support to solve by far the
maost acute problems of the past decade, were ma niticentl Flanualed by Presidents Rega
and Bush. Almost' the wholé world now benefits from their determined and sustained
steps with just adequate Congressional support that solved our_scyte Ryssian Communisk
and Mid-East Erublémg. It was never truer: NEVER N THE HISTORY OF MANKIND HAS
SO MUCH BEEN OWED BY 50 MANY TO SO FEW.

POTENTIAL FOR liEDU_(.—‘.TlCN OF BURGEONING HEALTH COSTS FROM DEGENERATIVE
DISEASES IN THE ELDERLY POPULATION

The President in his State of the Union mesgsage to congress has just focused on the mind-
boggling 800 billion and expected. 600 billion annual health costs; and particularly the

critical need to reduce present costs and restrain rapidly rising costs.

The biggest cost and the biggest opportunity to reduce cost will likely be among the
various aegg_nerative diseases which cause such havoc and cost to the elderly population.
The cost to die of cancer in the Us is now astronomical and you are subjected to much
unpleﬁ?é'nt chemotherapy and radiotherapy. We e_____Iaerly are also smitten with.a number
of other degenerative diseases such ap arthritis, osteoporosis, heart attacks, strokes,
diabetes, arferioscierosis, emphysema, etc. These are generally brought on bx metabolic
deran%emenfs ind_nig_gd by _aging and by deficiencies that accompany aging. uch diseases

have been minimized by proper supplemen_ﬁalt_lon with inexpensive mlcronutri'erEs.

Recent studies indicate that in most degenerative diseases a peroxidstive attack on the
cell membranes of the tissue involved is occuring which makes them leaky. Other essential
ear{s ol the cell are also being attacked by the excessive oxidants. High levels of various
anti-oxidants which are generally Jow. in the elderly then usually seem to be decidely

beneficial. ! '

You won't find many medical professionals in this country who believe in or even know
about the effective use of the micronutrients discussed in this long letter. However,“i'f_
what is presented i1s valid (and it seems to be) and if the clinical demonstrations were
supparted to the extenithey deserve (based on its evident Eotmﬁcant
reductions in private end public health costs should e achievable with .a mu# happier
elderly population.. Pharmacological Tevels of natural sup plements are low ust';—aﬁa—&e_l"a
demonstrared effective do not have to wait a decade or more Tor approval as is the case
Wil ,' rugs. ——— e e ——

It may even be worth while for a very bus¥ president to look over parts of the information
enclosed; to make up_his own mind whether certain areas discussed (some of which are
just now receiving some public attention) may merit consideration for personal use by
himself and his wife. Executive support, if justified, would very materially shorten the
time tao w:gespreatj proper use, could substantially reduce health care costs, and improve
public health.

If ‘'you just briefly look over the titles of the enclosed program {behind the stressed donkey)
that is being given next week in Arlington covering the health effects of pharmacplogical
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(Typed copy of handwritten letter)
August B, 1992

Dear John and Molly,

Many thanks for your August 2 letter which enclosed a copy of the New York Times
July 29 story on selenium deficiency; and the much higher levels of stroke deaths for men

and women that js 80 _evident acrogs the South, The stroke death ‘rate is also twice in
the lower half of Georgl outh Caroling compared Yo the upper; likely because the

" vital Minerals selenium an magnesium have been washed from the soil and waters.
. o - 0]

This identical presentation (New York Times Service) ran the same day in our Post

& Courier and fegtured Dr, Curtis Hames in. Georgia who 1 happen to know; but did not

include the last paragraphs alscu'ssmg'tﬁ. Herbert Lsan ford. 1 had met him several times;
ear. A

but did not know he had died from stroke Jast lso' the Charleston paper did. not
include the great maps showing state death rates in all states. :

This story reall brought back memories of the past decade singe it was attendance
after my retirement at a 15'53 lecture by Drs_Herbert Langford at the Medical University
on Calcium, Potassium, Sodium and H ertension; that happened to pragressively s ark my

later consuming interest in magnesium deficiency and the heart. After his talk 1 met and
talked with Dr. Langford about some studies in' Scotland and Japan; wheré low calcium

markedly affected the propertiss of desmosome cells in the gut lining, resulting in increased
colon cancer. - This was his first talk st the Medical University; and we had never met,
He amazingly remembered we had dated the same girl; and he wrote requesting my

information ss he_was pushing the possible importance of low_calcium on hypertension,

When digging into the medical literature on calcium and magnesium using compyter
searching the detrimerits of low _magnesium seemed really im ortant; so he :ﬁfﬁﬁ;‘gﬂsﬁd
pertinent medical literature sent up to Dr, Langford, who was head of Endocrinology at
Mississippi Medical. : <

The MUSC library 1963 book The Role.of Magnesium in Biological Processes by s

e

Aikawa was copied_and rea . Then m's 1972 The Relationshig of Magnesium to Disease
in Domestic Animals and in Humans and his 1982 Magnesium: Its Biological Significence

were found in the library in Denver (where visited a son on fellowship) copied, read, and
then Aikawa visited in Denver in early 1986. He gave me the 1980 Royal Society book,

Environmental Geochemestry and Fealth from which have copied page 195; which very
ciearly indicatres the importance of selenium which you two had stopped taking.

Dr. Curtis Hames, featured in The Times story, introduced himself to me at a 1987
Conference on Cardiovascular Epidemiology; because Dr. Peter azes, MUSC head of
Cardiology, had sent him a copy of my thirty page 1986 letter on e serious dangers to
our hearts from our chronic dietary magnesium ﬁehcienc_ and almost no_magnesium in
our water. We had s Tong discussion and some subsequent inTerchangé of literature. He

had won the MacArthur Award back then; and usefully pushed the real ~danger of selenium
deficiency particularly in the South and on increased stroke death.

It was most upsetting to see about D, Langford's stroke deathé since he and his.
charming wife seemed 0 vibrant and healthy when I last saw them at the 1990 Hypertension

Gonference_in Jackson. He hed invited Dr. Edward J, Rocella (quoted in this story) and |
to supper st their home the night before the confer nce, ) :
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Charleston oncologlst Dr. Wiilllam Creasman talks

MUSC.

SiaH Phnta by Camemn Yomal

with a nurse recently at

Taxol offers promise in cancer battle

By LYNNE LANGLEY
4 Tha Pasl nnd Counar slaft

Taxel exper! Dr. Willlam T.
Creasman 15 looking fur mere an-
SWCrs

“Fvrryane has jumped on laxal
as the silver bullet,” the Medical
Universily of South Carolina pro-
fessor said.

“In the lasl 20 years, platin was
\he most exciling cancer drug we

had. At Lhis poinl, taxal is equiva-
lent Lo platin, Whether or nol it will
work out in the end awaits sludivs,
It may very well be nn extremely
important drug, bul th data is pre-
liminary.”

Studies he conducled at MUSC
showed laxol markedly shrank tu-
mors i one-third of ovarlan caneer
patients. That is very good, he said,
considering none of those palients
was improving on platin,

Most. women are or hecome re-
sistant to plalin and no ehemaother-
apy bad heen [onnd 1o help them,
e said

Taxo] is not a cure bl does give
a patienl wore lime, he said. The
drng is expensive awl has side of-
fecls, ineluding possible heart and
bane marrow problems, he added

“twarian cancer hag been called

Mease sen TAXOL, Page 4-B

Local physician
on front lines In
cancer research

B TAXOL ON WAY: Dr. William T. Creasman’s
research efforts have brought ahout the lederil
approval of the cancer-lighting drug taxol, which will

be available this weck.

By LYNNE LANGLEY
O Tha Post and Coune: slall

If not for Charleston encologist
Dr. William T. Creasman. the new
cancer-fighting drug taxol migh
still be eonfined (o labaratoerios and
a few rescarch centers. Instead, the
drug will begin Mowing 1o docters
and patienis this week

In record time, the Tederal gov.
ernment approved the use of laxo]
based In large part on research hy
Creasman and & medical group he
Tounded.

Studies by Creasman and the Gy
necologic Oncology Croup have
revolutionized the lrealment of en-
dometrial and vulvar cancer Less-
deforming operations helped as
many women as radical surgery
Medicine gained a new understand-
ing of the disease process.

His studles paved the way Tor en-
dometrial cancer patiends fo take
once-feared hormones, which can
reficve menopansal symptoms amd
prevent asteoporasis and heart dis-
case, he said.

The professor and chairman of
the Medical University of Soulh
Caralina Department of Obsteirics
and Gynceology crediis the wark of
Lthe entire group rather than his
own. Some slwlies have nunde ma-
jor cantributinns and others will
have a major impaet, he sad

“¥aou are happy 1o see something
you di eome Lo frntion You n pol
hit a home run every time 11s
nice Lo think aboul ithe sueeesses),
but you do net dwell on them Yo
ga Morwared ©

And he has

e helped plan and develop the
comprehengive caneer center il
Duke University and s helping 1o
found the Hollings Oneafogy enle
at MUSC He has written 2409 pub
lished seientilie papers, 13 hook
chapters, aix abstracts amd 10 o
dio-visnal produstiens

1le has served as a chiairman wr
olficer in a long list of medieal and
seienlifie organizalions and has -l
dressesd nr moderated intermgonal

gynerelogit cancer meetings all
vver Lhe globe.

Tlis list of awards and honars fillx
twa pages and includes recopnition
as onc of this counlry’s hesl physi-
cinns by magazines surh as Town
and Country and Guod [Touscheen-
g, as wrll as books sueh as the
1992 valumes, “Tle [Best Doclors an
Amerwa "

Barn 1 Miami, Anz, Creasman
graduated {rom Baylor Universiy
College of Medirine in 1960, Iie be
came interested in gyvnecologie an.
enlugy, ol the eancers of e T
male  pelvis, and  speetheally
surgery durmg his residercy at the
Limversity of Rochester Medical
(lenler

In those days, less than | percent
of residents pursued 51 fellowship.
e tackled a series of [ellowships
ansl advapeed <tudy al Rochester
aml Tater al the Vniversity of Tex-
as M 1y Andersen [nspita) and “Tu-
tor lushiinte in lonsten

1 wile and twa ehildren took W
in stride. b sand with a spule
“There was a rabmng joke aconmd
pur house CWhat's ope mnere
yepr?™”

Me veturned to Mechester 1o
teach in LIG&, then (o he tumer in-
stitule Lo leach surgery

In 1970, he beeame director of
gyneentagie omealogy a1 Duke Lini-
vepaty Medical Center, servedl as
full profes<or aml ran the gynees
lopie nacalogy division

He vconld liave speot s eirem
there, e saud Then with 4 sunle he
adied, T peed o new challenge mw
and then ™

e Tonked a1t medieal centers
around the Foumiey and n TG
chose MUSC, e saub. beeanse he
Jiked Uharleston and prospeels ol
MISe

< saw Hhpe potent il for g plase
fo ke bl In e Bist fone vears, it
i [een expoteartal

Remg on the ground Hoop o bao
vanerr venters has bern exeinng
1% gbso Teeen Jun,”

Plpase ses DOCTOR, Page 4-0
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from Page 1-8

Creasman helped Duke plan for
and gain the coveted National Can-
cer Institute designation as a com-
prehenstve cancer center, one of 28
1n the nauon. Now he serves on the
steering committee as MUSC seeks
that designation for the Hollings
Oncology Center.

MUSC’s bid only can be helped by
his taxol research and membership
in the Gynecologic Oncology Group
he helped found 20 years ago, he is
convinced. The studies here prove
MUSC is on the cutting edge of
cancer work. he said. “It shows we
have a track record. That is ex-
tremely important.”

The group, sponsored by NCI,

g FOEET S oA
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TAX

from Page -3

the silent cancer.” Creasman said
of 20990 10 21 004 cases diagnosed
in ths country each vear,

Because svmpioms such as indi-
gestion and pelvic pressure are
subtle, most cases are not diag-
nosed unul they are very advanced.
he satd. That means ihe cure rate
is verv low and up to three-
quarters of patients die. he said.

Taxol aiso may fight other types
of cancer (reasman noted. MUSC
1S studyving taxoi 1a endometrial
cancer. breast cancer and solid to-
mors, he said

So far. studies have shown taxol
“only effective agsinsl resistant
ovarian cancer. cancer that has nol
responded to state-ai-the-ar: drugs
such as platin ind s compounds.
he said.

In four to six weeks. Creasman
hopes 10 Kknow wheiher taxol will
help newly diagnosed ovarian can-
cer patenis as i1 “first-line treat-
ment ”

First-line treaiment new s not
jusuified. he said, because of toxict-
tv. thus side eflecis. expense and
potentially limnec sipplies

The average cost of a cvele of
taxol 1s $695.23, according to Ber-
nie Mogelever. spokesman for taxol

~fpr

now has accepted about three doz-
en institutions, inctuding Duke and
recently MUSC,

A single center might need eight
or 10 years to complete a stady,
but a cooperative group hike GOG
helps institutions work together
and gain :nformation much more
quickly. he said. That means a new
drug might be available vears
sooner or a new surgical treatmen:
tested and accepted much faster.
he said.

The GOG taxol studies on ovani-
an cancer, in which he takes part,
played a kev rale in the [;.8. Food
and Drug Administration’s approv-
ing and releasing the drug so quick-
ly for treatment of resistant ovari-
an cancer, he said.

“The group has made a major,
major impact on the way we treat

manufaclurer Bristol-Mvers Squibb
Co He had no higures for a course
of trealment. but doctors have esii-
mated it might run $24.000 10
$35.000

Taxol will b avalable 1o phver-
cians in Charieston and across the
couniry by Tuesdav. Mogelover
said. There 15 and will contnee to
be encugh taxol o meet the do-
mand o1 patlents and chnics! siud-
ies such as Creasman 1§ conducting.
Mogelever added.

In the 1960s. the National Cancer
Institute first tested a crude ex-
tract from the bark of the reiztive-
Iv rare Pacific vew tree and saw
anti-cancer achuvity in the test
tube. “It has & umgue mechamsm
of acuion. completely different
from any we had secn.” Creasman
said.

The exiract was tremendously
toxic and 1n short supply. he said.
Phase 1 studies in bumans, which
usually demard 12 to 18 months.
instead took 10 vears

NCI began Phase 2 research on
specific cancers 1n the late 1880s
The studies. including Creasman's
work at MUSC, tested only cancer
patieats who had failed on other
treatments. The studies, completed
In late 1891, showed the drug par-
ticularly promising in ovarian can-
cer. with a 30 percent 10 35 percent
success rate 1n resistant cancer

I EFTEEE EEY

gynecologic cancers. Therapies
have been changed considerably.

“For me, the advantage of be-
longing to the group is I have ze-
¢ess to drugs that arc not otrerw:-
available” he said. adding that on-
Iy NCI bhas supplied taxol .
now "That puts us on the cuivns
edge It allows us to do imngs we
could not do otherwise ™

Lowcouniry patients benefj -
receiving medicine and treaim.rn:
offered only at a few places i the
country, he pointed out.

“Some people might say, ‘You

are experimenting.’ But it gets us !

further along the information
curve. That is why we are as far
along with taxol. because of 1he
GOG studies. Hopefully. the pa-
tients of tomorrow will benefit
from the patients of teday.”

Creasman then began a Phase 3
stugy of newly dizgnosed p..on-
NC1 the sole source of tas i 3l ni

ume. authorized the study b
Creasman and other institutions be-
longing to Gynecologic Lol
Group, which he helped found,

Rusuiis from MUSC and the otn-
er centers went 10 GOG where
computer s analyzing the aia _n:
runnmng quality control chacks. R-
sults wiil be announced when GV
meets eariv next month. he ex.
pects.

Last spring. he began & study to
compare the success of taxol with

Ha

other drugs in newly ciagnosed .

ovarian cancer patien:s. he said
The first 150 of 600 expected pa-

tients are being treated with var- '

ous combinations of drugs incicd-
Ing platin. its compounds and taxcf

Answers from one study fors
quesions for the next one. a pir-
cess Crossman calls leap-froggin:

He alsp is lonking at taxol dose
Higher doses affec: hore marr -
he sa:d. but molecular tectnology
has provided a new crug that sty
ulates bone marrow 4nd covid he .
l1zit that side effect. A doubie ¢ ~
oi iaxol appears more promus.ng
than anvthing vet seen, he said

"We have not found the magn
bullet (for gvnecologic cancers
But taxol is ope step along the
way.”

£
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-4 Atlantic Street
Charleston, S. C. 29401

February %, 1983

Dr. Jan Van Eys, Chairman

Department of Pediatrics

M. D. Anderson Hospital and Tumor Institute at Houston
The University of Texas -
Houston, Texas 77030

Dear Dr. Van Eys:

I'very much appreciated the opportunity in December to talk with you in Houston about aspects of
your 1982 publication Tumor-Host Competition for Nutrients and the timely 1982 book, Molecular
Interrelations of Nutrition and Cancer that you co-edited. Your comment in the preface that
thirty years had elapsed since one of these annual M. D. Anderson Symposiums on Fundamental
Cancer Research had earlier focused on Nutritional Factors in Cancer Research seemed quite

germane.

Our discussion, which was shortened by needs relating to the tragic shooting at M. D. Anderson,
briefly covered a series of topics involved with nutrition and cancer. It seemed worthwhile to
emphasize some of these in more detail, since better understanding may increase the potential for
earlier broad acceptance. Since my spare time scientific interests over the past five years have
been deeply involved in the metabolic interactions of ascorbic acid, hydrazine sulfate, or gamma-
linolenic acid with human cancer, rheumatoid arthritis or diabetes our discussion with reference to
your book and paper touched on these interrelationships as covered below.

The Effect of Dietary Vitamin C Levels on Carcinogenesis

The increasingly informed acceptance that Vitamin C, particularly from uncooked vegetables and
by direct supplementation, may have been of major importance in the progressive four fold drop
over the past fifity years in the death rate of the earlier worst cancer killer (stomach) seems most
encouraging. There has been a steady drop in the death rate for men from stomach cancer, which
in 1930 was about twice that of the next worst cancer killer (colon and rectum), and is now almost
one-third of colon and rectum cancer, even'though there has been no drop since 1930 in the high
case fatality rate if stomach cancer occurs. Deaths from colon and rectal cancer in men and
women rose steadily and substantially from 1930-45, then remained about the same for men, but
have dropped steadily by about one fourth for woimen since 1945.

It was thus most encouraging to see the enclosed couple of pages of comments from the chapter,
Th~ Influence of Nutrition on the Development of Cancer Immunity and Resistance to
Mesenchymal Diseases, by Dr. Robert A. Good (Research Director of Memorial Sloan-Kettering
Cancer Center) making the case, that stomach cancer has likely been dramatically reduced by
increasing levels of dietary Vitamin C and possibly Vitamin E. Cancer forming nitrosoamines,
which result from microbial conversion of dietary nitrite constituents may be scavenged-by Vitamin
C in the diet, as postulated by J. H. Weisburger et al in 1977. Robert Good's recommendation that
Vitamin C trials, alone or combined with Vitamin E, be conducted in China and elsewhere in the
Far East where stomach cancer is still the number one killer (about ten times our present stomach -
cancer rate); and where oesophageal cancer may be their second cancer killer thus seems most
appropriate. His favorable comments were also noted on the potential prophylatic importance of
W. R. Bruce's findings that the mutagenic nitrosamines were present in the feces and colon
contents of about 40% of the persons tested on the usual American or Canadian diet; and the
indicated ability of Vitamin C to completely eliminate these nitrosamines from the gut contents
and feces if larger amounts of Vitamin C (400-1000 mg/day) are taken. W. R. Bruce's chapter, On
Early Measures of the Effects of Diet Change with Relation to Cancer Incidence indicated a
number of provocative approaches he is employing to clarify in a short time the effect of fecal
mutagens on colon cancer formation and the effects of intervention with Vitamin C and Vitamin E
on this development. His studies following the appearance of colonic polyps reminds me of Dr. J.

. U. Schlegel's studies of the development of bladder polyps and their control with oral Vitamin C.
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malignancies, and spontancous malignancics. Dictary restriction, however,
must be understood in fundamental molecular, cellular, endocrinological, or
immunological perspective if these dramatic experimental observations are to
be translated to practical application in man, Already, progress is being made
in this direction. :

Dietary manipulations that of themselves may be useful in addressing cancer
are those in which a nulriment or dietary constituent may be added to the
diet. One example is vilamin C. Vitamin C administration may provide a powerlul
approach to cancers of the gastrointestinal tract. llefore the mid-1930s, stomach
cancer was the most lrequent cause of death from cancer in the 11.S, Almost
miraculously, in the mid-30s stomach cancer begun to decline in frequency in
the U.S., until, at_present, it represents a cancer of relatively low frequency.

When it occurs, however, jt_is still a highly lethal_cancer, having essentially
the same case fatality rate that it did in the early 1940s,

The dramatic decrease in deaths from this form of cancer and the increase
tn deaths from lung cancer represent the most dramatic change to occur in
:ancer incidence in modern medical history. There is little question that, if
sigarette smoking could be stopped, most cases of lung cancer would gradually
lisappear, However, in spite of solid knowledge concerning the etiological role
f cigarette smoking in pathogenesis of lung cancer, little progress has been
nade in decreasing the carcinogenic habit—the smoking of cigarettes. This would
nvolve deprivation of something considered desirable by some, and it is not
ecurring, at least for the population in gencral. .

In contradistinction to that pertaining for lung cancer is the siluation with
espect to stomach cancer. The case can be made that stomach cancer has

ween dramalically influenced by a dietary additive, vitamin_C. The decline of
tomach cancer in the U.S. began about 10-15 years following the advent of
miversal refrigeration and the introduction of widespread refrigerated shipping
[ food. These changes made possible the present American dict, which puts
resh fruits and vegetables on most American tables at almost every meal. This
ictary change, coupled with promulgation of widespread use of vitamin C as

routine for children by pediatricians and peneral practitioners, may have led
- the decline of stomach cancer.
By inhibiting the formalion of nitrosamines. high in the pastrointestinal tract,

itamin C may have led io the prevention of stomach cancer (Weisburger of

. 1977). This postulate can and should be tested in controlled studies in China
nd other areas of the Far East where stomach cancer is sGll rampant. In e
ar East and in China in particular, stomach cancer continues 10 be the number
killing cancer. Further, over all of China the number 2 or number 3 killing
ncer is esophageal cancer. Here too, formation of nitrosamines from dietary
nstituents by microbial catalysis of nitrosamine formation may be the crucial
ithogenetic mechanism (Hsia et al. [981). Admjinistration of vitamin C alone
- mgclhcr with vitamin E to prevent this critical nitrosatign_and jhys the

rmation of chemical carcinogens scems one reasonable approach to inhibition
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of both esophageal and stomach cancers. Surely this very safe and inexpensive

. nutriment, often in short supply in the regular diet in Eastern countries, could

be tried as prophylaxis against one or two of the most common cancers in
the world. Hopelully, if this approach is taken, the attempt at prophylaxis will
be made in the form of a properly controlled clinical trial,

Recent studies by W. R. Bruce in Toronto have generated another set of
observations (Bruce et al. 1977) that might be translated into an effective prophy-
lactic approach to the most common cancer in America—colon cancer. Bruce
discovered that feces and colon contents of persons on the usual American
(or Canadian) diet frequently contain a somewhat labile N-nitroso compound—
a nitrosamine—that he has shown to be mutagenic. This substance can be com-
pletely eliminated from the gut contents and feces if larger amounts of vitamin

C (400-1000 mg/anE are taken as part of the diet. Vitamin E supplementation -
15 also efteclive tn inhibiting formation of this polemimggen. It is thought
that, as oxidizing agents in sufficiently large amounts, these substances can
inhibit the formation of the potential carcinogen that is usually produced by
action of the microbial flora. IF this is the case, prevention of polyp formation,
abnormal differentiation of the gut epithelium, and cancer formation should
follow appropriate nutritional therapy. -

Perhaps trials to prevent cancer by these nutritional manipulations could
be carried out in families with high frequencies of colon cancer. Alternatively,
patients with primary immunodeficiencies who have high frequencies of cancer
of the upper as well as lower Gl tract and in whom aclion of microorganisms
might be pathogenetically important, or even paticnts who have been subjected
to partial or complete pastrectomy or vagal nerve operations for treatment of
peptic ulcers, would be good subjects. G1 cancers occur in very high frequency
in these populations. Thus, it can be reasoned that sound dietary approaches
to iuhibition of cancers may be developed and that this line of inguiry can
generale much important information in approaching several cancers of high
frequency in different parts of the world.

NUTRITION AND IMMUNITY

The relation of immunity to nutritional state has received much attention
in recent years. Indeed, considerable concern has focused on the immunodeficien-
cies associated with the protein-calorie (PC) malnutrition syndrome, which is
widely distributed over the world (Kulapongs et al. 1977). In most settings,
protein and PC malnutrition have regularly been associated with profound de-
fects of cell-mediated immunities. By conlrast, hyperglobulinemia and hypergan-

- maglobulinemia, quite regularly found in these syndromes in most arexs, have

been taken as evidence of a relative sparing of humoral immunity during protein
and PC nialnutrition. The analysis of the influence of individual nutriments
and of protein or I’C malnutrition per se on immunological functions from
studies of these syndromes under ficld conditions has been hamipered by the
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He had noted that urine can glow in the dark, and this glow ceases when a person takes Vitamin C.
Since he thought such irradiation might be a factor in causing bladder cancer, he checked the
effect of sustained oral Vitamin C on the bladder wall and found a significant reduction in bladder
polyp formation and even a reduction in existing polyps which in time tend to bgc.ome maligqant.
The paper covering that work significantly influenced Dr. Ewan Cameron's decision to try high (10
g/day) oral levels of Vitamin C on terminal cancer patients in Glasgow, Scotland, beginning in 1972.
Indication of this unique restorative capability of Vitamin C was also well brought out in the
chapter, Inhibition of Transformation and Oncogenic Progression by Ascorbic Acid: A Possible
Role in Chemoprevention, by W. R. Benedict and P. A. Jones. Cell lines that would transform to
cancerous form when treated with carginogens did not do so when exposed to Vitamin C up to three
weeks later. Cell lines that had already been transformed by the action of carcinogens could be
irreversibly transformed back to normal type cells by Vitamin C exposure unless the transformed
cells had gone through additonal passages.

"Reversibility of Car{cer:" Gamma-Linolenic Acid Deficiency-Dependence of Cancer Cells

We got to discuss only very briefly the three enclosed October publications that I had just received
supporting the apparent validity of Dr. David R. Horrobin's detailed 1980 predictions on the use of
gamma-linolenic acid in cancer control, which seem to be of true breakthrough importance with
regard to the specificity of cancer cell growth control, the lack of effect on normal cells and the
potential practical clinical significance. In vitro experiments from three different medical schools
in South Africa clearly demonstrated that gamma-linolenic acid supplemention at 1 to 60 parts per
million in the growth medium of a mouse melanoma cell line, a human oesophageal carcinoma cell
line, and a human liver carcinoma cell line progressively and dramatically reduced cancer cell
growth and changed morphological features of these malignant cells while having no effect on the
similar normal cell lines.

The enclosed brilliant 1980 paper by Dr. Horrobin marshalled the literature data and its
significance, which indjcated that transformed cells and malignant cells appear to have largely lost
their delta-6-desaturase enzymatic capability. This enzyme normally converts the usual abundant
linoleic acid to low levels of gamma-linolenic acid which is taken up by cells and then converted as
needed to the "I" series of prostaglandins (cellular hormones). He thus postulated in detail why this
specific deficiency could be a fundamental factor in malignancy; and why replacement of gamma-
linolenic acid might reverse the malignant trend.

- f

The critically designed in vitro experiments of the South Africans now appear to have clearly
demonstrated that low levels of gamma-linolenic acid (1-60 mg/liter in the growth medium, and we
have about five liters of blood): 1) reduced the growth rate of a cultured human hepatoma (liver
carcinoma) cell line by up to 87% compared to the untreated hepatoma control over a period of
four days, 2) induced over a period of seven days pronounced morphological changes in a human
oesophageal carcinoma cell line which culminated in cell death, and 3) achieved excellent
replication and confirmation of gamma-linolenic efficacy (including up to 70% reduction in growth
rate) in 156 separate cultures of a mouse melanoma cell line assessing cell viability, proliferation,
and rates of DNA and protein synthesis using radicactive thymidine and methionine. No effect of
gamma-linolenic acid was noted on the norma! cell lines, and would not have been expected since it
should already be produced in adequate quantities.

Duplicated below are the two perceptive and presicent paragraphs on cancer in Dr. Horrobin's 1979
MEDICAL HYPOTHESES publication, The Regulation of Prostaglandin E! Formation: A Candidate
for One of the Fundamental Mechanisms Involved in the Actions of Vitamin C. This was expanded
a year later into his 18 page MEDICAL HYPOTHESES paper, The Reversibility of Cancer: The
Relevance of Cyclic AMP, Calcium, Essential Fatty Acids, and Prostaglandin El; which prompted
the South African studies: :
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CANCER .

"fhe relationship betwsen vitamin C and cancer is of major scientific and
public interest and has recen:ly been the subject of a major review (43).
Early descriptions of scurvy suggest that, contrary to what might ‘have been
expected, theré is enhanced c211 proliferation with lack of the normal lines
of demarcation between organs. Kot mentioned in the review was the relation-
ship between vitamin € deficiency and Sjbgren's syndrome {4L). This Is

a notorious example of a situation where the lymphocyte proliferation in

the salivary or other glands is often extremely difficult to distinguish
from malignant change. For example the latest edition of Harrison's
Principles of Internal Medicine states of those with Sjbgren's syndrome:
"These patients are considered to have a disorder falling between neoplasia
and hyperplasia which is diagrosed as pseudol ymphoma*' (54) . .

: .-

.'.l'.he roles of vitamin C deficicney in the development of cancer and of high
vltamin C intake in the treat:sent of cancer (43,55,56) are subjects of
mjor'con:roversy. Houéve_r the case for ap adequate trial pf such a non-
toxic sujstance is very strong. The copcept that vitamin C enmhances EGE} .
‘formation-strengthens this case in two major ways. Firgt there is-strong
evidente that the mechanisms whereby the immune system may naturally
eliminate cancer are dependent on effective T lymphocyte function. ‘PGEI
activates T lymphac'ftes. Secand it"has recent ly"been demonstrated that a
-number of transformed cell lines Jose the ability to convert linoleic acid
to gammalinolenic acid (35,36). Lloss of this enzyme may be a marker of
malignant change. One consequence of it Is that cancer cells are unable

to make their own GLA, DGLA or PGE! becausé they cannot utilise precursor
linoleic acld. The significance of this obsérvation is only beginning

to be explored but the possibility that it is related to defective GAG
formation and excess protliferation is a real one. High vitamin C levels
would be expected to counteract the defect, partiy by enabling cancer

cells to make the best of any residual DGLA available to them and possibly
also by enabling non-cancer tissues to increase their formation of PGE!
which might pessibly regulate cancer growth. At present it must be stressed
that these are no more than piausible possibilities.

Personal Exposure to Interaction of Gamma-Linolenic Acid, Vitamin C, Arthritis and Cancer

Since early 1978, except for most of 1980 when I was incapacitated with rheumatoid arthritis,
much of my spare time has been spent in very directed medical library reading using computer
searching as necessary in an attempt to better understand and present natural metabolic generation
and control of human cancer, with particular emphasis on the beneficial interactions of Vitamins C
and B}, hydrazine sulfate, radiofrequency hyperthermia, and gamma-linolenic acid as present in
evening primrose oil. Early efforts were aimed at hopefully helping Dr. Ewan Cameron broaden his
understanding of the metabolic aspects involved:in his relatively successful clinical studies
employing a 10g/day dosage of oral Vitamin C on.about 500 terminal cancer patients per year at
the District General Hospital outside of Glasgow, Scotland. Quite extensive personal attention was
also directed at trying to promote NCI support of the very innovative and practical contributions
evidenced in Doctors Ewan Cameron's and Linus Pauling's use of Vitamin C for cancer control, Dr.
Joseph Gold's successful use of hydrazine sulfate to control the devastating weight loss (cachexia)
of cancer, and Dr. Harry H. LeVeen's successful development of both equipment and clinical
techniques to kill deep tumors by using radiofrequency hyperthermia without damage to normal
tissue. While these efforts substantially expanded the knowledge and interest of some important
legislative and executive persons in these fields, almost complete lack of NCI support continues.
Dr. Pauling did finally arrange to get some support of animal studies using Vitamin C on his seventh
grant request, and arranged for some NCI support of limited clinical trials on Yitamin C at Mayo.

My rheumatoid arthritis seems to have been controlled with no deleterious side effects for two and
a half years by two to three grams of evening primrose oil containing about 8% gamma-linolenic
acid (150-250 mg) and two to four grams of Vitamin C per day as discussed in last weeks letter to
Dr. Carlton Hazelwood at Baylor Medical. 1also knew a number of people in Charleston and
elsewhere who have been taking this oil, (now available in General Nutrition Corporation stores in
most shopping malls) in combination with Vitamin C for various types of arthritic pain, emphysema,
multiple sclerosis, etc., with evident palliation in most instances and with no observable
detrimental effects over the last year and a half. The risk as I understood it to cancer victims who
were taking very high levels of Vitamin C to improve their quality of life seemed right low
compared to possible benefit, if they also wanted to try some of this vegetable oil.
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Combined Oral Use of Vitarnin € and Oral Primrose Oil (Gamma-L inolenic Acid) on Human Cancer

Over the past three years I have been approached by intimate friends who had relatives or friends
with cancer; and who were familiar with my active reading on cancer and Vitamin C. Several
cancer victims have also called me from out of state. When it seemed propitious, I would suggest
that they buy the Ewan Cameron-Linus Pauling book, Cancer and Vitamin C; which is still available

- along with H. L. Newbolid's supporting book, Vitamin C Against Cancer in paperback form on

shopping mall bookshelves. H that interested them, I suggested progressively increasing their
Vitamin C to as high a level as feasible, as determined by the apparent tendency to get diarrhea at
just above the necessary levels to substantially increase blood ascorbic acid. In the past eighteen
months because of my familiarity and experience with gamma-linolenic acid, I have also suggested
to some who had observed a benefit from Vitamin C that they might find a possible additional
benefit from progressively taking from 1 to 8 evening primrose oil capsules since 1 had taken these
levels. There has thus developed a small amount of anecdotal experience when taking this
combination which may interest you, even though I have not even seen most of the individuals
involved. As far as I know all these cancer patients continued their treatments, if they were being
given any treatment at that stage. This I very much favored even though I personally felt in some
cases it might be detrimental.

In October 1 happened to have written a letter to an out of state cousin prompted by a long phone
conversation from her. A typed copy of this handwritten letter is enclosed as it discusses some
anecdotal experience with Vitamin C and evening primrose oil. While I presume this combination is
probably being tried by cancer patients somewhere else in this country and abroad; I have not seen,
read, or heard anything about it. As is perhaps normal in cancer, there have been some significant
patient changes in the three and half months since the October letter and one of those five have
died as discussed below. '

The 65-70 year old mother whose inflammatory breast cancer had seemed to be in remission had
seizures in November; and a CAT Scan indicated metastasis to the brain. She was thus given
radiation treatments of the brain and did not have any "C" or evening primrose for probably six
weeks. It turned out she had earlier taken her "C" down to half or less because she was doing fine
and it was salty in the water. It seems dangerous to take the "C" level down and metastases should
be harder to control. Iunderstand her breast became inflamed and black and blue again during the
six weeks period. Growth problems were also noted in the other breast; and a double mastectomy
was recommended but not taken. Early in Januaty she progressively took her "C" back up to the
20's and progessively quadrupled the actual 1-2 capsules per day of evening primrose oil she had
been taking for the previous year to 7-8 now. Iam told that both breasts now look normal; and she
is now walking over a mile a day. A surgeon I know who happend to have examined her breast at
the beginning when it was inoperable; and then perhaps six months later when it had returned to
normal appearance told me at that time that he believed her cancer had earlier been misdiagnosed;
since he had never known or heard of an inflammatory breast cancer remission.

The 80 year old man with pancreatic cancer on Long Island continued to take the powdered "C" in

. juice, continued living alone without pain, and was visited off and on by his grandson who lived

near. He would not take the capsules of evening primrose oil or hydrazine sulfate (at my
suggestion they got him to rub some of the oil on his hands and knees); and he died "peacefully” in
mid December at home without pain;j but extremely thin.

The Mother Superior Emeritus according to her brother~in-law last week continues to do very well
on the same dosages of "C" and evening primrose oil.

Over this period the partially paralyzed scientist in Alabama increased his level of crystalline
sodium ascorbate-ascorbic acid to 35 g per day which is the highest with which I have been
involved. This was giving him some edema and he has ordered and will try calcium ascorbate. He
sounds in good spirits at home; but his recent paralysis continues with no return of feeling; and he
planned to increase the 4 capsules of evening primrose to 6 or possibly more.




4 Atlantic Street
Charleston, S. C. 29401

(Typed copy of handwritten letter) October 24, 1982

Dear Charlotte,

In trying to handle cancer, I feel present evidence indicates it's a

smart move to immediately take Vitamin C beginning at 2 grams and progres-
sively increase at 2g per day to as high as you can. If one gets into
loose bowel problems, drop back for a day or so and then keep trying to
move up. Depending upon your need, you may have to stop at 15, 20, 25,

30 or more grams (1000 mg) per day. BHold at that; but check periodically
to see 1f you need more, and don't go back down unless loosening of the
bowels indicates a need to move lower.

Vitamin C is normally present at 10 mg/liter in the blood serum; but
high oral levels of "C" can force this up several fold. The Vitamin C
in your white cells is concentrated about 40-80 times the level in the
blood serum. When we have cancer the level of "C" in the blood goes way
down, finally to levels close to scurvy, which is close to zero in the
blood serum. Vital organs and white cells hang on to Vitamin C, but at
much lower than normal levels. It isn't realized, but cancer tissue can
be composed of 5-85% of incompetent white cells (mainly the large
macrophages), which are trying to control the cancer; but which are not
effective at too low levels of ascorbic acid. Dr. Ewan Cameron, in his
studies in Scotland, showed it is possible to overload the body with
dying cancer tissue, if one starts at 10g "C" per day, but found no
problem if he started at 2g and increased progressively at 1-2g per day.

Ascorbic acid ("C") at physiologically feasible levels has also been
shown to cause cancer cells to revert back (transform) in test tube
studies. This depended on the ascorbic level and probably also the
extent to which the cancer éell had become glycolytic (producing latic
acid vs. carbon dioxide) since more advanced cancer cells did not revert
back.

Biostatistics seem to indicate little, if any, long=-term benefit of the
various chemotherapies on tumors. On about 15% of cancers (childhood
leukemia, Hodgkin's disease) and similar white cell diseases, such as
Burkitt's lymphoma (mostly in South Africa) and in testicular cancer one
can get fair efficacy with chemotherapy. The chemotherapy kills back

the cancer and other dividing cells, so doctors presecribe it, and patients
want it; but it plays hobbs with the body's immune system.

I have seen various people take Vitamin C in combination with chemotherapy
and apparently do much better than expected. Dr. Ewan Cameron, who is
responsible for this Vitamin C development, has kept the level constant

at 10g Vitamin C/day to get more reproducible and acceptable data. For
the about 500 terminal cancer patients per year he treats in a District
General Hospital outside of Glasgow, ‘Scotland, he says all cancer patients
benefit in the quality of life; and a fortunate few undergo dramatic
recovery.

Recent studies on rats in Japan indicate ascorbic acid prevents the very
detrimental killing of heart muscle cells by the most widely used cancer
drug, Adriamyacin. The Japanese were beginning to conduct ¢linical
studies on this potential.

A mother of a friend had Inflammatory breast cancer with swollen nodes
above and below the shoulder, black and blue arm, and couldn't close her
hand, showed cancer cells in the breast on diagnosis (that wound wouldn't
heal) and the cancer was diagnosed as inoperable. Her medical son up
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North requqsted she be given only low levels of chemotherapy, since this
form of breast cancer goes quickly to termination. On her own she went
up progressively to 25g "C" per day, and took Evening Primrose 0il at, I.
believe, 2g (4 capsules) per day. This was sodium ascorbate—ascorbic
acid fine crystals from Bronson's Pharmaceuticais, La Canada, California
(about $20 per 1000g, 2.2 1b). When a teaspoon of this (4g, heaping 8g)
is dissolved in orange juice you can hardly tell it. When she went up
to 25g of "C" her wound progressively healed, the black and blue left
her arm, she could then use hand and arm, the nodes went down, and the
breast apparently went from hard, hot, inverted nipple, etc. to, I
heard, fairly normal. It's a year later and she walks four miles a day
with her husband, continues the ascorbie, and wasn't interested in the
mastectomy, when she improved sufficiently for them to recommend it.

I hear from the son of an 80-year old fellow on Long Island, who has
cancer of the pancreas (with a bypass operation last year to reduce
jaundice). He has been taking 10-15g of calcium ascorbate from Bronson's
($15 per 1b.) which his son got for him when he got worse about six
months ago. He briefly tried sodium ascorbate-ascorbic acid; but had
some swelling in his legs (probably from water retention) ‘and I suggested
the calcium form, which he has stayed with, has felt much better and has
been free of pain during this time, while staying by himself at home.

He hasn't yet taken Evening Primrose 0il or the hydrazine sulfate, that
his son in Albany bought for him. A Mother Superior Emeritus (sister-
in-law of the son) who had earlier been operated on for cancer of the
intestines, and recently had CAT Scan indication of liver cancer, decided
to take 15g of "C" and 2g (4 capsules) of Evening Primrose Oil. She
continues to do very well, and is really delighted to have also gotten
rid of severe arthritis, particularly in the hands and feet. The son
told me when they operated on the liver, they found no cancer.

I talked today with a scientist at NASA, in Alabama, who has now controlled
bone cancer pain for three years with about 25g of "c" a day. He took
it at a gram an hour all day at the beginning to minimize the pain. He
became paralyzed from the waist down recently and is bedridden at home
and it turns out he had lowered his "C" to half some time back. He has
been taking 4g of Evening Primrose for the past month and thinks he's
having some feeling coming back now .in his legs. The wife of another
friend who was operated on the second time for brain cancer and had
jrradiation earlier this year is now taking 20g of "C"; and I hope she
will begin Evening Primrose. .Adequate Vitamin C seems to improve the
quality of life, minimize expense, and you may be really lucky. It
seems metabolically sound why it should work.

Best of luck to your friend,

Cappy
P - s L ]

This ended up long-and rambling, but when someone considers supplemental
or alternate therapy, and he must make the decision on his own, he needs
information. The doctors can't support such unexpected therapy, and

don't yet understand why they should. This letter is called "anecdotal"
and doesn't involve any doctor's information. I'm seeing and hearing

about more and more that seems very provocative; and it fits what 1
metabolically expect from my literature reading on ascorblc acid, hydrazine
sulfate, cancer hyperthermia, and B-1,3 glucan. The niddle two of those
were on the American Cancer Society's quack list (unproven methods)

until the past couple of years. I just heard last week that the American
Cancer Society finally has come around and is finally going to support

the work on hydrazine sulfate at UCLA Medical that came through successfully
on a double blind trial.
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The friend's wife who had been operated on the second time for brain cancer, had been irradiated,
and was then taking 20 g of "C" did start taking evening primrose oil at 2 capsules and raised it to 4
and now 6 capsules. She had lost thirty pounds and a week or so ago indicated she had gained five
pounds, but told me on the phone today her doctor had just determined her weight had stabilized.

An additional friend who had prostate cancer with testicular removal and metastasiZed to the bone
- has worked up to 16 g of "C" over the past six weeks and has progressively increased the evening
primrose oil from 2 to 4 to 6 capsules a day. He also takes a super B complex, 800 LU. units of
Vitamin E, and 10,000 units of Vitamin A. He is the first to have mentioned outside that he was
also taking such unorthodox treatment at my suggestion, and a couple of his business acquaintances
told me at a party this week that | better take out malpractice insurance, but that he looked
better. .

Hydrazine Sulfate and Human Cancer

An earlier anecdotal instance involved Vitamin C, evening primrose, and hydrazine sulfate and was
that of an 82 year old man in Toledo who_had had jaundice in the eyes, pain and debilitation, and
had been opened and closed with the diagnosis of pancreatic cancer. He had phoned a distant
surgeon, who had suggested he contact me; and I talked with him a dozen or more times over the
five months until he died. He had immediately started the "C" and slowly took it up to 24 g, had
gained some weight and felt better, then built up to 4 capsules of evening primrose and felt
substantially better and more energtic so that he and his wife took trips and went to their vacation
cabin in Canada. At some time (possibly halfway) he took the hydrazine sulfate at the levels
recommended by Dr. Gold and felt this gave him still more stamina and the last I heard from him
he had gained a total of fifteen pounds from his low point, and was still taking morning swims in
Lake Erie. According to his wife he got progressively and very rapidly weaker over a period of one
" to two weeks and died I believe at home. She indicated over the phone that he had appreciated the
improvement in stamina, etc., but what really mattered had been the ability to stop his pain. She
also mentioned that in retrospect that his final rapid decline seemed to have coincided with his
stopping the hydrazine sulfate. The data on page 577 in my 1932 copy of Cancer - Principles and
Practice of Oncology indicates to me that when cancer of the pancreas is just opened and closed
only about two percent get beyond six months. Since he seemed to be benefitting from 4 capsules
of evening primrose oil per day and medical studies on scleroderma using 4, 8 and 12 capsules
indicated progressive marked improvement; then higher levels might have helped him more also. I
presume the hydrazine sulfate was a major factor in his weight retention.

The significance of Dr. Joseph Gold's widely accepted hypothesis that clarified the causes of the
devastating weight loss of cancer are highlighted below in the last paragraph of George M. Padilla
and Ivan L. Cameron's chapter, Nutrient Control of Proliferation in Normal and Tumor Cell
Populations from your book.
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As pointed out in our discussion, Dr. Gold came up with both this novel and very viable hypothesis
as to the cause of cancer weight loss (cachexia), and also demonstrated that hydrazine sulfate
(virtually non toxic at the levels required) effectively inhibits this energy draining recycling of
cancer derived lactic acid to glucose by the liver. Hydrazine sulfate has thus been able to reduce
weight loss, improve the quality of life, and often retard tumor growth. The National Cancer
Institute has amazingly refused to support Dr. Gold's animal studies at the Syracuse Cancer
Research Institute or any clinical studies on hydrazine sulfate for the past five years. Fortunately
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independent clinical work here and extensive clinical testing in Russiq supported his hypothesis and
data. A successful comprehensive double blind clinical test of hydrazine sulfate was recently
completed at Harbour UCLA and has been partially reported. The American C_ancer Society, which
had hydrazine sulfate on its black list until 1980, have just announced _subst_antlal support of the
UCLA hydrazine sulfate clinical studies. Senator Ernest F. Hollings aided in a sustained attempt
over several years to encourage NCI approval and support of Dr. Gold's various grant requests so
that he could further extend this novel approach to cancer control, but without any success. My
enclosed March 5, 1982 letter to Senator Hollings summarized the NCI's current tragic position on
this very effective and inexpensive approach to cancer therapy. A long and really excellent article
on Dr. Gold and hydrazine sulfate therapy just issued in the January 1983 copy of Penthouse; and a

copy is enclosed.

The Ability of Streptozotocin to Induce Diabetes or Cancer

Our brief discussion of the capabilities of the naturally occurring drug, streptozotocin, to induce
either diabetes or pancreatic cancer in mice as covered in your 1982_ paper, Tumor-Host _ .
Completition for Nutrients, clarified your proposals on the mode of interaction of_the B V1tarmn,
nicotinamide, in this situation. Ihad not really realized that this naturally occurring microbial
drug was a nitrosourea, which decomposes to a nitrosoamine. Its regular use to induce cancer in
mice certainly strengthens for me the likely high significance of the first page of this letter u.:h}(:h
covered the inducement of gastric and intestinal cancers by natural nitrosoamines; .=__md the ability
of adequate oral Vitamin C to completely eliminate such nitrosoamines from ones digestive system.

Incidentally, I checked out and looked through the 1981 book, Streptozotocin: Fundamenta_!s and
Therapy, M. K. Agarwal, Ed. and found it quite interesting if by chance you have not read it. The
papers by M. Schneir and L. Golub, The Effect of Streptozotocin - Induced Diabetes on Collagen .
Catabolism, and by R. Crouch and M. Buse, The Effect of Streptozotocin on the Enzyme Superoxide
Dismutase were particularly interesting to me because of my previous interests.

Diabetes, Cancer, Superoxide, Superoxide Dismutase and Vitamin C

You might be interested in looking over the enclosed August 31, 1979 letter which discussed a 1977
paper by B. Matovics in Hungary showing human diabetics exhibit drastically lower superoxide
dismutase enzyme levels in their red blood cells than normal persons; and that streptozotocin very
much lowers this same critical enzyme in rat bldod and other vital organs. The superoxide radical
as you know is an oxygen molecule with an extra electron, which is enzymatically produced and
used in cellular reactions throughout the body. The superoxide dismutase enzyme destroys any
escaping toxic superoxide radicals. Ascorbic acid can destroy excess superoxide by being oxidized
to dehydroascorbic acid. Diabetics who are very low in superoxide dismutase enzyme have
extremely high ratios of dehydroascorbic to ascorbic acid, which would be expected. These unusual
interrelationships seemed to me to offer one explanation for the very serious vascular and
arteriosclerosis problems that almost all diabetics eventually are smitten with; and why Vitamin C
and now gamma-linolenic acid might be effective additions to therapy.
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Macrophages (which when competent can kill cancer cells) and other white cells concentrate the
ascorbic acid 40 to 80 times above the level in the blood; and use it to produce superoxide from
oxygen which is then converted to hydrogen peroxide to kill bacteria or cancer cells. There thus
seems good reason not to let ones ascorbic acid go down significantly in sickness, or particularly in
sustained cancer. It is very little realized; but cancer tissue containing high levels of macrophages
that look just like cancer cells, excrete lactic acid just like them, but are not doing their job which
is to excrete hydrogen peroxide to kill the adjoining cancer cells, which do not contain the catalase
enzyme that other cells have present to break toxic hydrogen peroxide back down to oxygen and
water. In definitive analyses of the tissue from all the brain cancers and a number of colon cancers
in Kansas for a year, the macrophage content varied from 5 to 85%. High levels of ascorbic acid
and gamma-linolenic acid would thus seem mighty important in a cancer patient.

If you have gotten this far there's surely nothing wrong with your stamina and many thanks for your

Fime in December and now. As you can see I'm sending copies of this letter to those mentioned in
it.

Most sincerely,

ﬂd«éﬁ&éf

Frank J. Ball

Attachments

E.S. Last night I went by the medical library to see if there were any letters relative to gamma-
linolenic acid in later issues of the South African Medical Journal. The attached letter and the
reply by Prof. Boogens and Mrs. Dippenaar are interesting in that the number of human malignant
cells lines that have responded to the low doses of gamma-linolenic acid has now increased from
two to seven. Indicative of their thoroughness, the first paper covering the mouse melanoma cell
line embraced a total of over 400 cultures.

I was also intrigued when riding out to work this morning to hear on the morning news that a
California researcher had just claimed that a hormone like fatty acid product would stop the
growth of cancer cells. Calling the radio station and then United Press, Int'l. in San Francisco
brought out that Kenneth Feingold at the University of California in San Francisco and Mille H.
Wiley at the Veteran Administration hospital had conducted the studies. They were said to have
demonstrated for the first time that the fatty acid type hormone, Prostaglandin E1, when added to
lymphoma cells over a period of five days had stopped 90% of malignant cell growth; and that the
NCI and the Veteran Administration had funded the study. Prostaglandin E1 (PGEI) is, of course,
produced by cells from gamma-linolenic acid. David Horrobin had postulated that the deficiency of
PGE! which would result when gamma-linolenic acid was deficient; could be the major factor In
malignancy. This report is thus useful additional confirmation; but I presume they had to
continuously add PGE1 over the five days since as | remember PGE! has a half life of only about a
minute in serum. It may last longer in vitro, since it is the lungs that pretty effectively remove

any PGE! on each passage of the blood.
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