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REGULATION OF DIETHYLSTILBESTROL (DES), 1972

THURSDAY, JULY 20, 1972

U.S. SENATE,
SUBCOMMITTEE ON HEALTH,

COMMITTEE ON LABOR AND PUBLIC WELFARE,
Washington, D.C.

The subcommittee met, pursuant to notice, at 9:40 a.m., in room
4232, New Senate Office Building, Senator Edward M. Kennedy
(chairman of the subcommittee), presiding.

Present: Senators Kennedy and Javits.
Committee staff present: LeRoy G. Goldman, professional staff

member; Dr. Larry Horowitz, professional staff member; and Jay B.
Cutler, minority counsel.
Senator KENNEDY. The subcommittee will come to order.
Diethylstilbestrol—DES is a synthetic estrogen which is widely

used in beef cattle and sheep to stimulate more rapid weight gain with
less feed.
DES is also, however, a well-recognized carcinogen and has been

directly linked to the appearance of vaginal cancer in young women
whose mothers had taken large doses of DES during their pregnancy.
At significantly lower doses, DES causes cancer in mice.
These two sets of facts present a classic policy dilemma—under

what conditions can an economically useful agent, which has some
potential to do grave harm to human beings, in this case by causing
cancer, be used in the food industry?
The Congress has considered this dilemma in the past, and with

administration concurrence, has resolved it very clearly.
The Delaney clause of the Food, Drug, and Cosmetic Act forbids

the appearance of any residues of known cancer-causing agents in the
food people eat.
That fact is not in dispute. The law does not require that cattle,

for example, not be fed cancer-causing agents. But it does require
that all such agents be completely eliminated from those cattle by
the time they are slaughtered and sent to market.
The intent of Congress here is clear—whether by banning such sub-

stances or by assuring their disappearance before slaughter, cancer-
causing agents must not be found in the meat that appears on Amer-
ica's dinner tables.
We are here today because DES, a known cancer-causing agent, is

appearing on thousands of American dinner tables. It appears four
times more frequently today than it did 6 months ago. The latest
figures released by the Department of Agriculture this past Tuesday
show that 2.27 percent of all cattle tested contained DES residues
after slaughter. Considering that we slaughter in excess of 30 million

(1)
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cattle each year, that means that more than 660,000 head of cattle
probably reach American dinner tables, in various forms, with a
known cancer-causing agent in them.
The Food and Drug Administration is the regulatory body which is

responsible for controlling DES. Six months ago, .when the reported
incidence of DES was 0.5 percent, FDA took the position that the
residues could be eliminated by tightening administrative procedures.
They did just that, extending the period for withdrawal of cattle from
DES to 7 days from the previous 2-day period. At that time, FDA
Commissioner Charles C. Edwards stated:

The FDA will not permit DES residues in the food supply. Should the new con-

trol procedures prove unsuccessful in application—we are prepared to ban its use

entirely from animal feeds.

There was considerable controversy 6 months ago about whether
the new control procedures could be successful. Dr. Roy Hertz, senior
physician at the Rockefeller University, formerly of the National

Cancer Institute, said:
I think that administratively, this would be totally impractical. I think the

hazards of additional exposure would be increased by such a practice rather than

reduced, and I believe that on the face of it, knowing regulatory practices, par-

ticularly on a national scale, notwithstanding the possibility of criminal action

against violations, that the impracticability of protecting the public from exposure

to these materials in foodstuffs is very, very great and really a foolhardy under-

taking. What has been proposed by * * * FDA is unfeasible and impractical and

ill-advised.

It now seems that the control procedures are unenforceable. in 6
months, the incidence of DES has risen from 0.5 to 2.27 percent.
And yet, DES is, at the present moment, still not banned and still is
part of many Americans' daily diet.
FDA has called for public hearings to "gather all the facts" in this

matter. To do that, it has explained that the only mechanism available
is to propose a formal action to withdraw approval of the drug which
would automatically, in their words, "* * * bring about an opportunity
for an official hearing." Such hearings have in the past, however, been
far from automatic—on March 31, 1971, 15% months ago, FDA
published a similar hearing notice for Nihydrazone and there has still
been no hearing.
The facts in this case are clear. So clear that 21 countries, including

the two leading cattle producers, Argentina and Australia, have

banned DES; and Sweden and Italy have banned the importation

of U.S. meat from cattle fed with DES.
The law is also clear. What is not clear is why the FDA has not fol-

lowed the friendly advice of Dr. Frank L. Rauscher, the Director of

the National Cancer Institute, who has said he would ban the use of

DES in cattle feed now, and then, if warranted, conduct hearings.
My distinguished colleague, Senator William Proxmire of Wisconsin,

is the principal sponsor of S. 2818, which would bar DES from use

in animal feed. At this point we will enter a copy of the bill, S. 2818.

(A copy of S. 2818 follows:)



3

92D CONGRESS
1sT SESSION S. 2818

IN THE SENATE OF THE UNITED STATES

NOVEMBER 8, 1971

Mr. PROXMIRE (for himself, .Mr. BAYIT, Mr. CASE, Mr. MCGOVERN, Mr. Moss,
and Mr. RIBICOFF) introduced the following bill; which was read twice
and referred to the Committee on Labor and Public Welfare

A BILL
To amend the Federal Food, Drug, and Cosmetic Act to prohibit

the administration of the drug diethylstilbestrol (DES) to
any animal intended for use as food, and for other purposes.

1 Be it enacted by the Senate and House of Representa-

2 tives of the United States of America in Congress assembled,

3 That section 301 of the Federal Food, Drug, and Cosmetic

4 Act (21 U.S.C. 331) is amended by adding at the end

5 thereof a new subsection as follows:

6 "(q) The administering of the drug diethylstilbestrol

7 (commonly known as DES) to any animal intended for

8 use as food or to any animal the product of which is intended

9 for use as food."

II
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2

1 SEC. 2. Section 409 (a) of the Federal Food, Drug, and

2 Cosmetic Act (21 U.S.C. 348 (a) ) is amended by inserting

3 " (1) " immediately after "SEC. 409. (a) "; by redesignating

4 clauses (1) and (2) as clauses (A) and (B) , respectively;

5 and by adding at the end of such section a new paragraph

6 ( 2) as follows:

7 "(2) A food shall be deemed to be unsafe for the pur-

8 poses of the application of clause (2) (C) of section 402 (a)

9 if it contains the drug diethylstilbestrol (commonly known

10 as DES) ."

Senator KENNEDY. This morning's hearing will consider the impli a-
tions of S. 2818 and the entire DES question.
Senator Javits.
Senator JAVITS. Thank you, Mr. Chairman.
First I would like to state my support of the chairman in calling

these hearings and my gratification for his having agreed to have
as the opening witness FDA Commissioner Edwards who will express
his views, which I understand are to be that DES is safe if used as
directed and, as to the question of "imminent hazard" and whether
the evidence is adequate to support that legal requirement.
For myself, I believe, with my colleagues, that if DES residues

cannot be eliminated—and that seems to be the evidence of the
Department of Agriculture—then we have to prohibit the introduction
of DES into the food supply, unless we are shown some very good
reason why not;
I am very gratified, Mr. Chairman, that we are having these

hearings, and we will get right down to business on the practicalities
of the situation.
Mr. Chairman, I would like at this moment to express my apprecia-

tion for the appearance here of a top scientific witness, Dr. Peter
Greenwald, director of the Cancer Control Bureau of the New York
State Department of Health.

His tremendous background, training, and experience concerning
this issue, and his investigations relating to the possible cause-and-
effect relationship between DES administered to pregnant women and
cancer of the vagina, to which the chairman referred, occurring years
later in their daughters.
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This will be discussed with us, and I am sure will have a great
bearing on how we handle this matter in the future.
I want to mention also my appreciation for the appearance of

Dr. Rauscher of the National Cancer Institute, who has shown a
remarkable sensitivity to the need to deal with this issue in a most
decisive way.
(The prepared statement of Senator Javits follows:)

PREPARED STATEMENT OF HON. JACOB K. JAVITS, A U.S. SENATOR
FROM THE STATE OF NEW YORK

Mr. Chairman, it is a matter of great scientific importance and
serious social implication as to whether we should ban the use of
diethylstilbestrol—commonly known as DES—a synthetic drug. While
DES promotes rapid weight gain in beef cattle with its cost savings
and better quality meat for the consumer, it has been determined to
be a carcinogen capable of causing cancer in experimental animals and
is also reportedly linked to human cancer.
Dr. Frank J. Rauscher, Jr., the Director of the National Cancer

Institute, which has as its mission the conquest of cancer, recently
indicated that the prudent course is to prohibit DES in livestock feed
pending the outcome of the FDA public hearings on the matter.
Dr. Rauscher has publicly defined his mission as Director of the

National Cancer Institute as being "to protect the people from
cancer." I believe our commitment as legislators is to help him fulfill
that goal. If legislatively reasonably possible, we should eliminate
from the environment anything that increases man's carcinogenic
burden.

Apparently the FDA voluntary regulatory control program—
withdrawal of DES from livestock feed for greater periods prior to
slaughter, for example, from 48 hours to 7 days—has not been suc-
cessful; the DES detection rate has increased. I understand FDA
Commissioner Edwards views DES safe if used as directed and at this
point does not believe there is sufficient evidence to declare it an
"imminent hazard" which would enable the Secretary to ban the use
of DES pending the outcome of the FDA hearings. However, I believe
that if DES residues cannot be eliminated—and that appears likely
according to the evidence found by recent Agriculture Department
samplings of beef and lamb livers—then we would have to prohibit
the introduction of DES into the food supply.
In closing, Mr. Chairman, I am pleased to welcome as a witness

Dr. Peter Greenwald, director of the Cancer Control Bureau of the
New York State Department of Health. Dr. Greenwald has an out-
standing background of training and experience concerning this issue
and has investigated the possible cause-and-effect relationship between
DES administered to pregnant women and cancer of the vagina
occurring years later in their daughters.

Senator KENNEDY. I want to welcome this morning as our first
witness Senator Proxmire, who is perhaps best known for his very
effective work as Chairman of the Joint Economic Committee.
He introduced this legislation a number of months ago. I believe

it was on November 8 of 1971, so he was very much aware of this
problem and concerned about it a long time go, before it was really
brought forth for a full airing.
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STATEMENT OF HON. WILLIAM PROXMIRE, A "U.S. SENATOR FROM
THE STATE OF WISCONSIN, ACCOMPANIED BY TOM VAN DER
VOORT AND DAVID EPSTEIN

Senator PROXMIRE. Thank you, Mr. Chairman.
I have with me Tom van der Voort and David Epstein of my staff.
Let me first thank you very much for you and your Subcommittee

on Health convening these hearings; and I see that you and Senator
Javits have both anticipated part of what I intend to say this morn-
ing, and I appreciate that very much.

Congress must devote serious attention to a cancer-causing drug
which has shown up in the food supply of the American people with
alarming frequency in recent months.
My reading of the record indicates that Congress has, on numerous

occasions in the past, devoted its serious attention to this very issue,
and has already resolved it through the Delaney amendment.

According to that provision, no residue-producing carcinogens may
be added to American food supplies. But for whatever reasons, the
FDA has not seen fit to apply the Delaney amendment to DES.

Accordin.gly, I have proposed specific legislation on that subject.
To my knowledge, no one expresses the slightest doubt that DES

is carcinogenic. An expert from the National Cancer Institute told
Congressman Fountain's Intergovernmental Relations Subcommittee
that DES is "one of the chapters in a textbook" on cancer.
Laboratory experiments have proven it to be carcinogenic to animals.

And a 1970 study established a clear link between use of DES by
pregnant women and vaginal cancer in their daughters.

Yet, DES is currently being added to livestock feed to increase the
growth rates of cattle and sheep.
To the best of my knowledge, more than half of our beef is being

fed DES.
Residues of DES have been detected in beef and lamb tissue samples

tested by the Department of Agriculture since 1965. As of last De-
cember, residues were being found in about one-half of 1 percent
of samples tested.
At that time, the Food and Drug Administration claimed that

these residues were attributable only to violations of the procedural
guidelines set down for use of DES.

Therefore, the agency made their guidelines mandatory, lengthened
the period for withdrawal of livestock from DES-medicated feed
from 2 to 7 days, and promised stricter enforcement.
At that time, the FDA was confident that this would solve the

problem of the persistent one-half of 1 percent residue rate. But FDA
Commissioner Edwards repeatedly assured Congressman Fountain's
House Subcommittee about FDA's intentions if the new controls

On page 203 of the hearing record, he said:
Should the new control procedures prove unsuccessful in application, or should

new evidence on DES be developed, we are prepared to ban its use entirely from
animal feeds.

And on page 251:
The fact of the matter is, if we find that our new program is not working, there

is just one recourse for us and that is to ban its use totally.
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The new procedures went into effect January 1. What has happened
since that time?
From the beginning of January to the middle of April, the residues

continued at about one-half of 1 percent. But between April 15 and
the most recent report on July 8, the residues showed up at a startling
average rate of 3.60 percent. That is over seven times higher than the
old figure.

If that rate continued for a year, it would mean over 1,200,000
cattle would be slaughtered in this country with residues of DES.
This rate, I remind you, is with the new FDA procedures in effect.
I do not believe anyone would deny that these controls are, to use the
Commissioner's phrase, "unsuccessful in application."
As it happens, April 15 was the date that the USDA began reporting

results of more sensitive tests which detect DES levels below two parts
per million. So part of the increase is attributable to improved detec-
tion—but only part of the increase.
To be precise, 2.06 percent of the samples showed residues under

two parts per million; and the other 1.54 percent showed residues over
two parts per million.

This means two things: first, the lower level residues were presum-
ably present before April. So there were in the past more residues than
we had known about.
Second, the residues above two parts per million have themselves

tripled; which means that regardless of measuring techniques, the
absolute number of DES residues seems to have increased markedly.
Neither of those conclusions is at all comforting.
With a 7-year history of residues, why hasn't the FDA banned DES

under the Delaney clause?
The answer they gave last winter was to insist that there is in

theory no reason for there to be residues. The FDA said its experiments
persuaded it that DES, used in accordance with the regulations, leaves
no residue. Therefore, even though there was no evidence of pro-
cedural violations in a number of the cases the FDA reported to the
House subcommittee, they argued that if there were residues, there
must have been procedural violations.

If the problem is indeed one of enforcement, it is no less a problem.
I understand that at the present time, the FDA has filed one court
case and has two more in process. There have been 54 residues reported
since January. This subcommittee should find out what has happened
in each of those cases.

If FDA thinks the regulations can be enforced, why are not violators
prosecuted?
But frankly, I will not be satisfied if FDA manages to bring a few

more cases to trial. The purpose of controlling DES is to protect
American consumers; and even a more vigorous prosecution program
will not achieve this. The primary grounds for prosecution rests on
finding DES residues.
The USDA inspection program for DES tests about one out of

every 10,000 cattle slaughtered each year. That is apparently enough
to give us an idea of how widespread IDES residues are.
But that also means that the chance of an individual violation being

detected and prosecuted is extremely small.
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Many violations are apparently unintentional, resulting from cross-
contamination of feed supplies, human error, or animals uncoopera-
tively eating feed intended for other animals. Even under laboratory
conditions, according to the testimony of Dr. Roy Hertz, it is difficult
to prevent accidental contamination with an agent as potent as DES.

Unintentional violations in all but the tiniest fraction of cases,
will not even be called to the farmer's attention. And there is certainly
no particular incentive to scrupulously: follow the regulations. The
point is that such a plan of controls is simply unworkable. It will
continue to detect the presence of residues in our food, but it will do
almost nothing to stop the residues.

It is not enough for the FDA to assert that their procedure should
prevent all residues. It cannot comfort Americans to know that their
meat is uncontaminated in theory, while it, in fact, may contain
carcinogenic residues.
Whether the FDA regulations are inadequate, or whether they are

adequate but violated—in either case, the result is residues of a
carcinogen in livestock destined for American dinner tables. In either
case, it is unacceptable. In either case, the solution is a ban on the use
of DES.
Some who have opposed a ban on DES have managed to be quite

equivocal in their assessment of its dangers. The FDA throughout last
winter's hearings insisted that it agreed with the Delaney clause that
no amount of carcinogenic residue in meat is tolerable.
But again and again they explained that, well, if there just happened

to be a little bit that slipped through, it wouldn't be so intolerable. But
experts agree that there is no level that can be called safe for a car-
cinogen—nor do we know how to go about establishing such a level.
For this reason, Congress has again and again resolved that no

carcinogen may be added to our food supply. According to FDA
internal staff memoranda, even our most advanced techniques do
not have anything near the sensitivity required to detect significant
levels of residue. In fact, in one memorandum, two top FDA scientists
recommended that consideration be given to "withdrawing DES
from use in medicated feed until such time that an analytical method
sensitive to one part per trillion is developed."
The two largest beef producing nations outside the United States—

Argentina and Australia—have already banned the use of DES—
and you can imagine the economic price that this constitutes with
respect to those nations that depend far more on beef than we do as
far as their balance of trade is concerned—as have the Common
Market nations.
I recently received a letter from a spokesman from Canada's

National Farmer's Union, indicating that organization's advocacy
of a ban in Canada.
I am fully aware of estimates claiming that a ban on DES would

cost the American consumer an additional $3.85 a year. That is not a
trivial amount, but it is not extravagant, either.
The total national cost is less than the Federal Government will

spend for the National Cancer Institute this year. It is a drop in the
bucket of our gross national product.
This assessment of cost, I believe, also reflects a limitation of

imagination. There should be an intensive effort to explore alternative
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means of cutting the costs of producing wholesome—and I emphasize
the word "wholesome"—meat. Getting our meat cheaply but with the
potential of causing cancer is a bad bargain. By banning DES, we
would provide the consumer with a bargain his dollars cannot now
buy—the assurance that the beef and lamb he eats is uncontaminated
by an artificial carcinogen.
Mr. Chairman, in great part owing to your leadership, our Nation

has resolved to combat cancer. Surely controlling the hazards of
carcinogens in our food supply is a necessary part of that effort.
For 7 years, we have permitted residues of DES to reach the

American consumer. We will not know the full impact on the health
of our people for many years, if we will know then. But with the
evidence about DES we already have, a ban on the use of this drug
in livestock feeds is simply a matter of prudence.
Mr. Chairman, I addressed a beef producers' meeting in Wisconsin

on this subject a few months ago. You can imagine that there was a
natural concern about this and an opposition to banning DES on the
part of the beef producers.
At that meeting, the Lilly Co., which is the largest present producer

of DES, was represented; as was the Department of Agriculture of the
State of Wisconsin, and the U.S. Department of Agriculture.
What I found was that the beef producers find themselves in a

competitive situation. As long as DES is permitted, they are almost
compelled to use it because they are in competition. If an individual
beef raiser should not use it, his losses are considerable under these
circumstances.

If it is banned, however, there is not any question that within a
short time their collective situation will be aj dusted to the market,
and their losses would not be significant; and I found that they under-
stood that.
I talked to a number of them privately about this, and they told me

if DES were found to be cancer producing, they certainly wanted it
banned.
Senator KENNEDY. Thank you very much, Senator Proximre.
Your last comment is certainly very interesting. Your feeling then

is that if the meat producers themselves were convinced that inclusion
of DES in the feed would significantly threaten the health and well
being of the American people, they would not want a part of it?
Senator PROXMIRE. Yes, indeed; but, as I say, they are in a position

where they have to continue feeding DES because of the competitive
situation.

Senator KENNEDY. Yes; but if it were banned and no one could
use it, at least they could recognize the value of that step if they were
convinced that it did pose a threat.
In the FDA release of June 16, they point out a beef animal will

reach a market weight of about 1,000 pounds 35 days sooner using
500 pounds less feed than a comparable animal not fed DES.
That is in their Department press release. That seems to be to be an

economic issue, not an FDA issue.
Senator PROXMIRE. That is true; but you also have a situation

where this is not an economic problem for the country as a whole
because we have a surplus of feed. In fact, we have a situation where
we have to store it, take it off the market, in order to hold up the price.
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Senator KENNEDY. I thought FDA was going to be looking at the
health issues rather than the economic. It seems to me the Department
of Agriculture would be making that argument rather than the Food
and Drug Administration, which is charged with protecting the health
and well-being of the people.

Tell me, what is your reaction to the Delaney amendment? Do you
think that is strong enough? Do you agree with me that with the
passage of the Delaney amendment by the Congress, the Congress
thought it was doing the job that we want to be done in this circum-
stance; or do you think that it is full of loopholes?

Senator PROXMIRE. In this case, it seems to be a very clear loophole.
It is obvious to me this is not being administered in the spirit in which
Congress intended it, at least not in the spirit which this Senator
intended.

There is not any question that DES is a carcinogen; there is not
any question the purpose of the Delaney amendment was to prohibit
or prevent meat or food containing carcinogens from being sold to the
public, and they are being sold to the public.
Senator KENNEDY. I want to thank you again for your appearance

here. You are a real leader in the Congress on this issue.
I think particularly that because you come from a meat-producing

State, you have shown a considerable amount of courage on this issue,
as well as on many others.
Senator PROXMIRE. May I add, Mr. Chairman, there are, I think,

three issues which might arise on the part of those who oppose this
amendment, and I would like to leave the answers to some of the
questions with you.
One claim is that DES residues are only apparent in livers. Since

what we eat is mostly muscle tissue, why worry? Why not just ban the
livers?
I have some very interesting information indicating that DES

residues are present in other parts of the animal.
senator KENNEDY. Certainly if it is in the blood stream it would

naturally contaminate the other parts of the animal.
Senator PROXMIRE. Yes, indeed; and we found when we got this

more sensitive test it is at a somewhat lower level, one-quarter to one-
ninth of the concentration that is found in the liver, but is is found in
the kidneys, the musculature.
A second claim is that DES produces more healthful meat because

it reduces the amount of fat.
The answer there, I think, is a convincing answer, but as far as

health is concerned, DES makes no contribution that is significant.
The third claim is that estrogenic hormones are naturally present

in the human body as well as in many plants and animals which
humans eat, and the answer is that natural hormones are vastly
different from DES in level and potency.
I have this documented, and I would appreciate it if this information

could be included in the record.
Senator KENNEDY. It will be included in the record.
(The information referred to follows:)
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LIVERS--FEED SURPLUS

Claim: DES residues are only apparent in livers. Since me what we eat is mostly

muscle tissue, why worry? Why not just ban the livers?

First, liver is a usefyl nutritious food. Why ban it?

''-e--cond, in the two cases where DES residues were found in parts of the

carcass other than the liver (the musculature and the kidney) it was at levels

1/4 and 1/9 the coneentration in the liver. Thus if we assume, conservatively,

that DES occurs in the musculature at 1/10th the levels in the liver it would

show up in the musculature at a level of 1/5th part per billion when it was

present in the liver at 2 parts per billion. This one-fifth level is too low to

be detectable but too high to be acceptable according to FDA's own scientists who

urge withdrawal of DES until it can be detected at one part per x trillion.

FATS

Claim: The use of DES produces more healthful meat because it
reduces the amount of fat. ,

Reply:

A—study in the Journal of Animal Science, November 1960, reported th
DES-fed cattle actually had more fat  at age 6 months than cattle nct fed DES.

A USDA study in 1955 (number 2444-55 (42) ) concluded that while the non-DES
cattle were slightly fatter than the DES-fed cattle, there was no difference
between the two groups in either marbling or intra-muscular fat. This is
important, since external, removable fat is not eaten. The only fat with
any relation to the healthfulness of the meat is that which is found within
the meat itself. And the USDA study found no difference in the amount of
internalized fat between DES and non-DES cattle.
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HORMONES PRESENT IN THE HUMAN BODY

Claim: Estrogenic hormones are naturally present in the human body, as
well as in many plants and animals which humans eat.

Reply: Those natural hormones are vastly different from DES in level
and potency.

C3)

(4)

ALL plant  hormones are significantly lower in activity
than DES. One of the most potent, coumestrol, found
in alfalfa and clover, has 1/10, 000th the activity of DES.

The estrogen naturally present in animals  and humans is
estradiol. Since it is natural in man, it is rapidly
metabolized and excreted. But DES is a synthetic
estrogen having ten times the potency of estradiol and
is much more slowly metabolized and excreted.

Recent studies* have quantified the estradiol level in meat.
In the serum, total estrogens range from

0.5 to 10 parts per trillion
rising just before the onset of estrus to

20 to 30 parts per trillion.
Even that highest figure is 1/17 the lowest level of

DES that has been detected. And bear in mind that
DES is 10 times as potent.

The estradiol level in post-menopausal women is about
15 parts per trillion

Assuming one of these women ate 4 ounces of liver
containing 1 part per billion DES, this could be the
equivalent of almost tripling the physiological level of
estradiol on a body weight basis, or assuming these
estrogens exist only in the blood, of raising the level
to 22 times normal.

In short, introduction of DES is clearly on quite a different scale
than naturally-present hormones. Indeed, it would be
quite surprising if the results were otherwise, since
DES dramatically stimulates livestock growth, it surely
should be expected to have other dramatic effects.

*Hendricks, et. al., Endocrinology, Vol. 89, No. 6, December 1971
and Dr. Hafs, Michigan State University, unpublished data.
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EXPLANATION OF STATISTICS

RESIDUES

From the beginning of January to the middle of April, the residues

continued at about one half of one percent."

January 1 - April 15 1046 samples, 5 residues = .48%

But between April 15 and the most recent report of July 8, the residues

showed up at a startling average rate of 3.60 percent."

April 15 - July 8 1360 samples, 49 residues f 3.60%

NOTE: Latest data thru July 15: 1504 samples, 53 residues =3. 52%

This data leaves the iii=assiminaimis succeeding statements unchanged.

"If that rate continued for a year, it would mean over 1, 200, 000 cattle

would be slaughtered in this country with residues of DES. "

35, 354, 000 cattle slaughtered in 1970 (USDA statistics)

3.60 %

1, 272, 744 (or using 3.52, 1, 244,461)

both exceed 1, 200, 000.

"2. 0610 of the samples showed residues under 2 parts per billion; and the

other 1. 54% showed residues over 2 parts per billion."

April 15 - July 8 1360 samples

28 under 2ppb =2.06%

21 over 2ppb = 1.54%

49 total = 3.60%

ARE THE STATISTICS SIGNIFICANT?

Yes. The weekly report figures are subject to fluctuation due to bunching

of results. But a USDA spokesman agreed that analysis of trends over

several months is possible. Our figures from April to July include 12 weeks

of results, and more than 1300 samples, easily enough,- to be significant.

84-843 0 - 72 - 2
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FDA MEMORANDUM. From Leo Friedman, Ph .D. , Director, Division ofToxicologyi To: Dr. Virgil O.' Wodicka, Director, Bureau of Fopds.Februarcr 8, 1972 

Dr. V. 0. Wodicka page

• PLANn-
• tioRp\oPzes

3 )

2.

The .dose of DES, 0.1 mg twice weekly, represents about 2 gg/kg at t:ie
.time of administration and on 'a weekly basis averages about 0.5 to 0.6
gg/kg/day: Considered in terms of dietary intake, this is approxi-
mately 20 ppb of the total daily diet..

Comments have been made that we aro continually exposedto naturallr
occurring exogenous and endogenous hormones in greater amountr --
would encounter from DES. The plant hormones which may be ce,%c-' 
either man or animal vary 7•?idely in estrogenic effect 1,),0: all 
sienificantly leer in activity than WS. Ono of the most peteAl
plant henoones, coumeotrol, found in clover and alfalfa, hal enly.
1/10,000th of the activity of DES. Cenistein and genistin, eotrofrnic
compounds derived .from clover and opyboans, hove about 1 300,C .:141
the potency of DES.

The principal source of estradiol and its metabolitea in our fend;
would be from meat. Data currently available (Hendricks t al.,
Bpdoertnology, Vol. 89, No. 6, December 1971), using a radio-
t,sunoassay has, for the first time, really quantified this nenrce.
His data indicate that in the bovine female, total estrogens present
in serum range from 0.5 to 10 parts per trillion in the diestrus
and rises to between 20-30 parts per trillion about 24 to 48 hours
to the onset of estrus, then falls rapidly (during the 6-8 hcur
following the onset of estrus. t,Te have no reason to believe rssele
levels would be above these amounts and would more likely he somelfIct
less than the serum levels. It is interesting to note that a 350 't
heifer needs only an increase of approximately 300 nanogramo wIthin
tho whole volume of her circulating blood to go into heat. A kilor:rri
of liver with 1 ppb would contain 1000 nanograms. (Dr. Hers, 03
Michigan State University, unpublished data, has checked the scrum
level of estradiol in steers and finds it in the same range as ha- ''-‘cen
published by Hendricka for the diestrus female).

• bcs poks‘,-rs Estradiol is a natural hormone in man, and the metabolic pathways o--
?) pw3t,,,„ANk already established so that in the'event any is absorbed, it 

rapidly meta',oliled and excreted. DES, on the other hand, is s.-atm e's-FRAD.101.-
Jynthetic estrogen having ten times the potency of estreeiol o
much more slowly metabolized nnd excreted, thus exerting
on target organs for a much longer period of time. Dr. Um:,erger has
estimated the half-life of DES to be 12 hours, while Hendricks'
(Clemson University) work would indicate the half-life of estrodlel
is much less, probably somewhere between 6 and 8 hours.

IN1 MeAT

iva-rtY,-etakt_
L.'s EL OF
?.s-tw_AbtoL

1•10A 5

The level of circulating estradiol in scrum of post-menopausal women
is about 15 parts per trillion (Korenman at al, Journal of Clinical
Endocrinology, 29:879, 1969). Assuming one of these women D.7:0 4
of liver containing 1 ppb DES, she would consume about 0.125 o,on or
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3.

0.0025 mcg/kg body weight, which is equiValent. to 2.5 pr to por tr=ion
Since DES has ten timewthe activity of ostradiol, this cou7.d !1,1

- equivalent of adding 25 ppy:crtradiel to that already norma7:_:.
almost tripling the physiological level on a whole body 
If we assume that the Dns and estradiol =lot only in te CI 

, blood the increase wo,:ld be 22 times normal.

If violations of the 7-day withdrawal period should occur, the pro:,r-
bility that muscle as well as kidney cad liver, will be above ,rlat wr
now would consider en "acceptable" level', would be real. Furthen.az,.:,
one must consider that such e:::,oeuros';:vuld not be limited to
occasional piece of liver or that they would be equivalent to the

- natural ewposure fran the, occasicnal daughter of a pregnrnt ecw,
because; .

1. Many people buy meat in,quanti.ty and store it in loac.ro es'
home freozero.

. 'Liver id still conmidorea' a Utmatinic and, in some cone:,
consumed daily.

violations of the withdrawal peribd do occur, it would
not be limited to a random animal, but would morn lnely
involve all the cattle marketed at that time by that
producer.

4. Until sufficient time has -elapsed to clear the animal's
'metabolic pool of DES, we are dealing with a population
hyperestrogenized animal thatcannot be considered normal
in this regard. to should liko to have better evidence than
we have now to conclude that 7 days ore sufficient time to
reduce the DES to the low physiological level's of estrogenic
activity normally found.

The study by Mitchell at al in Mriculture and Food Qhemintry, Vol. 7,
No. 7, July 1959, is practically the only evidence to support the 7-6,y
withdrawal period. By our current standards, this study is weak
scientific justification for the conclusion:

1. Only one animal was used in this study.

2. Only a single dose of tritium labeled DES was given. The
animal had not been equilibrated by feeding unlabeled drug.

3. Only 517. of the administered drug was recovered in urine and
feces (29.37. in .feces and 21.87. in urine), while 497. of thr
administered drug was not accounted for. Yet when untreetcd
fecal material was spiked with radioactive material,
737. to 037. could be.recovered.
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Senator KENNEDY Thank you very much, Senator Proxmire.
I want to welcome now Dr. Charles Edwards, the Commissioner of

the Food and Drug Administration.
Dr. Edwards, I think you are aware of the order of scheduling

witnesses. We had you a little later in the morning in order to hear
from some of the scientific witnesses first.
I recognize full well the procedures controlling the hearing of

administration witnesses first. I always feel it is sometimes better to
have some of the information laid out before we get the final position.
I followed that procedure with the Refugee Committee business.
We did not intend any disrespect either for you or for the position

you hold, and we welcome you here. We hope you will be able to
remain so that in the course of the morning if there are some ques-
tions, which I am sure there will be, we will be able to have an oppor-
tunity to gather your comments on those questions.
We welcome you now; and I want the record to be quite clear on

why we had arranged the order we had.

STATEMENT OF CHARLES C. EDWARDS, M.D., COMMISSIONER, FOOD
AND DRUG ADMINISTRATION; ACCOMPANIED BY DR. HENRY
SIMMONS, DIRECTOR, BUREAU OF DRUGS, PETER HUTT, ASSIST-
ANT GENERAL COUNSEL, FOOD, DRUGS, AND ENVIRONMENTAL
HEALTH DIVISION, DR. C. D. VAN HOUWELING AND GERALD F.
MEYER, DIRECTOR, OFFICE OF LEGISLATIVE SERVICES, FOOD
AND DRUG ADMINISTRATION

Dr. EDWARDS. Thank you, Senator.
I do appreciate this opportunity of appearing after Senator Prox-

mire, because I think it is important that we get the "real" FDA
position on the table in the course of your deliberations this morning.
Senator KENNEDY. Good.
Dr. EDWARDS. At any rate, we do appreciate this opportunity to

appear before you to discuss the Department of Health, Education,
and Welfare's position on S. 2818, which would prohibit the adminis-
tration of diethylstilbestrol (DES) to food-producing animals and
provides that food containing DES shall be "adulterated" under the
Federal Food, Drug, and Cosmetic Act.

Diethylstilbestrol is a synthetic drug with estrogenic activity
which was first approved for use in animal feed in 1954. It effectively
causes cattle and sheep to grow more rapidly and with less feed con-
sumption. For example, a beef animal will reach a market weight of
about 1,000 pounds, 35 days sooner using 500 pounds less feed than a
comparable animal not fed DES. Additionally, this increase in body
weight is reflected in additional protein and less fat in edible tissues
DES has been shown to induce tumors in certain species of labora-

tory animals when included in their diets for extended periods of time.
Some reports have recently been developed which show an apparent
association of vaginal cancer in girls whose mothers were treated with
large doses of DES over a period of weeks or months to prevent a
threatened abortion.
I would first like to address myself to those specific aspects of the

use of DES, which are the responsibility of and subject to the legal
actions of FDA.
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As I am sure you know
' 
Mr. Chairman, the 1958 Food Additives

Amendment to the Federal Food, Drug, and Cosmetic Act included
the so-called Delaney clause, which prohibits the use in the food supply
of any food additive found to produce cancer in man or animals.
The 1962 Drug Amendments, however, exempted from the Delaney

clause those drugs or chemicals added to animal feed, which are
shown to be safe for the animal, and which leave no residue in edible
tissue at the time of slaughter if used in accordance with label direc-
tions that are "reasonably certain to be followed in practice."
It should be pointed out that Congress enacted this exemption from

the Delaney clause explicitly to permit the use of DES in cattle and
sheep. DES was the major subject of the congressional debate. At the
time, Congress knew that DES was a carcinogen and that misuse
could result in illegal residues.
The data submitted in support of a regulation providing for the use

of from five to a maximum of 20 milligrams of DES per day for
beef cattle establish that no DES residues were detectable in edible
animal tissues when the medicated feed is withdrawn 48 hours prior
to slaughter. This determination was made using the officially ap-
proved assay method which is sensitive to at least two parts per billion.
The regulations authorizing the use of DES, therefore, required that it
be withdrawn at least 48 hours prior to slaughter.
It should be noted that, under the Delaney clause, as amended, the

finding of residues of DES in the livers of some animals does not, in
itself, require disapproval of the drug. Illegal residues should result in
enforcement action and punishment of the offender if misuse of the
drug is proven, rather than withdrawal of approval of the new animal
drug application. Such withdrawal is indicated only if it is determined
that the label directions are not—and I quote from the law—"reason-
ably certain to be followed in practice."
As I am sure you know, because of reports of misuse of DES result-

ing in illegal residues, more than 6 months ago, the U.S. Department
of Agriculture and the Food and Drug Administration instituted new
controls over the use of DES in animal feed to further assure that
DES residues would not be found in the livers of animals fed DES.
No new restrictions were instituted for DES administered by implant
because no violations were or have been found when used in that way.
Livers are the only edible tissue in which DES has been detected after
misuse of medicated animal feed. This is so even though the USDA
examines flesh tissues whenever a positive liver sample is found.

These controls were instituted after USDA's monitoring program
disclosed DES residues in approximately one-half of 1 percent animal
liver samples collected in 1971. At that time, we extended the with-
drawal period for DES to 7 days before slaughter. The additional
withdrawal period was believed to be more practical and offered an
additional margin of safety. USDA, at the same time, established a
mandatory certification program, requiring livestock producers to
provide written certification that they complied with the 7-day with-
drawal period.

Despite these precautionary steps, USDA has continued to detect
residues of DES in the livers of animals offered for slaughter. During
the first 6 months of 1972, DES residues have been found in 58 livers
or 2.3 percent of samples analyzed. These tests show that the drug is
not always being used as required by the regulations.
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Mr. Chairman, there has been substantial publicity and confusion
concerning FDA's position with respect to DES. When we instituted
our new controls earlier this year, I stated unequivocally that if the
new and increased restrictions failed to reduce the incidence of viola-
tive residues of DES, FDA would withdraw approval for the use of
DES in animal feeds. On finding the incidence of violations increasing,
late last month we commenced appropriate proceedings to withdraw
the approval for the use of DES.
Senator KENNEDY. Does that mean you have banned it or not

banned it?
Dr. EDWARDS. 1 will explain that as I move along, Mr. Chairman.

We have proposed withdrawing approval of the new animal drug

applications which in essence will be to ban the use of the drug in
animal feeds.

Senator KENNEDY. Can they feed the animals today or can they
not?
Dr. EDWARDS. They can feed DES to animals today.
Senator KENNEDY. How long will they continue under the proce-

dures to be able to feed animals DES?
Dr. EDWARDS. We proposed withdrawing approval for DES. Under

the procedures, there is a 30-day period for comments, and this period

expires as of Friday of this week.
After evaluating the comments that are received by the manufac-

turers, we have to make a determination of whether or not to ban or

whether there is sufficient evidence that has been adequately explored

to call for a hearing on it.
Senator KENNEDY. The Secretary could declare it an imminent

hazard, could he not, and stop it today?
Dr. EDWARDS. That is correct. If we found and so advised the

Secretary that DES was an imminent hazard, it could be banned

immediately.
Senator KENNEDY. And halt it right away?
Dr. EDWARDS. That is correct.
Senator KENNEDY. And you are not prepared to make that recom-

mendation to the Secretary?
Dr. EDWARDS. We are not, nor is the National Cancer Institute, nor

any of the authorities we have consulted, willing to categorize this as

an imminent hazard.
Senator KENNEDY. In spite of all the information and the research

and the studies that have been made to indicate there is an increase

in DES residues in the liver of cattle generally? You are still not. pre-

pared to make such a recommendation to the Secretary that it is an

imminent hazard?
Dr. EDWARDS. That is right, Mr. Chairman, because we have abso-

lutely no evidence that the use of DES in animal feed has caused harm

to human health.
Senator KENNEDY. Your hearing procedures have taken up to 15

months, have they not, before a final decision was made, and they have

been taking that long in the past in some instances?
Dr. EDWARDS. There have been some prolonged hearings. But I as-

sure you, if the hearing route is the way we go, it will not take 15

months. We anticipate the hearings lasting somewhere between 2 and 3

months.
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Senator KENNEDY. When you say in your testimony, "We com-
menced appropriate proceedings to withdraw the approval for the
use of DES," you really have not taken the final step, have you, Mr.
Commissioner, the final step being the urging of the Secretary to ban
it? You are unwilling to take that final step?
Dr. EDWARDS. We have not taken that step under the route we are

going. We have to allow time for comment.
Senator KENNEDY. If you made the recommendation that he ban it,

he could ban it within the law.
Dr. EDWARDS. If we declared it an imminent hazard; that is correct.
Senator KENNEDY. But you are either not sufficiently concerned or

the evidence presented to you is not sufficiently convincing to the point
you think you ought to take that important step. This is just so I
understand your position.
Dr. EDWARDS. I would not want to suggest for one moment we are

not concerned, but we feel there are many, many hundreds of other
chemicals in which we have equal concern.
Senator KENNEDY. How often have they done that in the past? How

often has the Food and Drug Administration recommended to the
Secretary that he ban a drug?
Dr. EDWARDS. As an imminent hazard, you mean?
Senator KENNEDY. Yes.
Dr. EDWARDS. I am not sure. Maybe Mr. Hutt can answer that.
Mr. HUTT. Senator, we would have to provide that information for

the record. Neither of us has been here long enough to go back in
history.
The Food and Drug Administration cannot identify any occasion in which the

Secretary of the Department of Health, Education, and Welfare immediately
banned a drug under the "imminent hazard" to health provisions of the Federal
Food, Drug, and Cosmetic Act.

Senator KENNEDY. You must have made a study of this. This ought
to be one of the alternatives that you were considering in your recom-
mendations to the Commissioner.
Mr. HUTT. We certainly did consider it.
Senator KENNEDY. What were the factors that you considered?
Mr. HUTT. The question of whether something is an imminent

hazard is a scientific determination involving the danger to human
health. It is specifically laid out in the statute.
We consulted the scientists, as the Commissioner mentioned. We

talked to the National Cancer Institute. No one thus far has been
able to come up with a rationale for saying DES is an imminent haz-
ard to health.
Senator KENNEbY. As I understand from reading the newspaper

reports, the head of the Cancer Institute said it would be prudent to
ban it now.
Mr. HUTT. Senator, we have talked to Dr. Rauscher about that.

He obviously will speak for himself on that. He has informed us that
at the time he made that statement, he obviously had no information
about the legal requirement for a finding of imminent hazard.
Senator KENNEDY. Wait a minute. The legal? What about the

health? Are we getting bottled up on legalities, or are we talking about
the health issue to the American people?
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Mr. HUTT. There is a requirement in the law that there be a deter-

mination by health authorities that there is an imminent hazard to

health. As a health authority, the Commissioner has r o evi 'ence on

which to base such a determination; therefore, as a matter of law,

we cannot order a ban pending a hearing.
Senator KENNEDY. You mean as a health issue, you would like to

ban it, but somehow the legalities of the statute under which you are

operating do not give you the power to do so? Is that what we are

precenting to the American people?
The head of th? Cancer Institute will speak for himself, and you

feel he would recommend that it be banned; but you cannot find the

legal justification to do so?
Mr. HUTT. Senator, no; that is incorrect. If there were no statutory

requirements for finding an imminent hazard to health—if in short

one could just arbitrarily say that DES is a chemical we would just

as soon not have in the food supply—I think anybody would say let

us take it out.
However, the statute which Congress enacted specifically precludes

us from doing that unless there is a finding of imminent hazard to

health, and neither he nor the others with whom we have consulted

have been willing to go that for.
Senator KENNEDY. I did not understand his statement to be, "We

would just as soon not have it." I thought he said in his statement if

it were up to him as a health issue—as a health issue—as the person

who is in charge of the National Cancer Institute, he would ban it.

As I understand from your point of view, he was unaware of the

legal acrobatics that had to be gone through; therefore, as a health

issue, he would like to ban DES but because of the legalisms, either

you do not feel you have the power to do so or the legal justification

therefore, it is not being done; we are following this other procedure.

Mr. HUTT. Senator, just to recap, he has advised us in his judgment

there is no imminent hazard to health.
Now, he must speak for himself, and he will apparently testify

shortly.
Senator KENNEDY. But he still recommended that it be banned as

a health matter, did he not?
Dr. EDWARDS. I think Dr. Rauscher should speak to this.

Senator KENNEDY. We will get back to that.
All right; do you want to continue?
Under the Federal Food, Drug,', and Cosmetic Act, there are two

possible courses for withdrawing DESfrom use in food animals. If

an "imminent hazard" to health can be demonstrated, the Secretary

of the Department of Health, Education, and Welfare, can issue an

immediate ex parte ban on the shipment of DES in interstate com-

merce. It should be noted that in this case, an opportunity for an

expedited hearing must be provided to the affected parties.

A decision that DES is an "imminent hazard" would require im-

mediate removal from the market of all meat from animals fed DES

and all feed containing DES.
An "imminent hazard" under the Federal Food, Drug and Cosmetic

Act is defined as being a condition so hazardous that the article in
-

volved cannot continue on the market during the pendency of admin-

istrative proceedings. There is no evidence of harm to humans fro
m

the use of DES as a growth promotant in food animals, and conse-
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quently, we cannot substantiate a finding that it constitutes an
"imminent hazard" to health.

Senator KENNEDY. How much of a hazard is it—not "imminent"—
legally?

-Dr. EDWARDS. At this point in time, Mr. Chairman, I think all we
can say is that it represents a potential hazard.

Senator KENNEDY. If you had a piece of steak in front of you right
now, would you let your wife eat it if it had 0.5 percent residues of
DES?
Dr. EDWARDS. Absolutely.
Dr. SIMMONS. Mr. Chairman, I think it is important to point out

that the hazard we are talking about here is small compared to other
hazards which are around us all the time.
Dr. EDWARDS. Mr. Chairman, speaking of the steak, I think the

potential hazard in eating a charcoal broiled steak is much greater
than the hazard posed by these DES residues, which are minimal, to
say the least.
Dr. SIMMONS. There also is evidence, Mr. Chairman, if your wife

were going to eat steak, it would probably be better to eat steak with
DES in it since DES produces a meat with less fat.
A meat with less fat, when broiled, may produce less of a substance

which is a potent carcinogen.
Senator KENNEDY. We will hear from some others on that.
Dr. EDWARDS. Mr. Chairman, I might say at this point that this

is an extremely complex issue.
Senator KENNEDY. Everything is complex.
Dr. EDWARDS. That is right.
Senator KENNEDY. If we just leave it to the experts, we will be all

right.
Dr. EDWARDS. I think the experts likewise have a responsibility to

look at all aspects of all the problems. Unfortunately, I do not think
this has always happened.

Continuing, however, thus the only alternative available is to follow
the formal procedures of the act to withdraw approval of applicable
new animal drug applications—NADA's. This has been done.
As required by law, FDA published a notice of opportunity for a

hearing on DES in the Federal Register on June 21, 1972. This notice
initiated the procedure to withdraw approval for use of DES in food-
producing animals. I would like to insert that proposal at this point
in the record.

Senator KENNEDY. It will be included.
(The information referred to follows:)

[From the Federal Register, vol. 37, No. 120—Wednesday, June 21, 10721

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

FOOD AND DRUG ADMINISTRATION

[Docket No. FDC—D-494; NADAs 9525, etc.]

ELANCO PRODUCTS CO. ET AL.

Diethylstilbestrol; Notice of Opportunity for Hearing on Proposal To Withdraw
Approval of New Animal Drug Applications

Substantial public interest has been raised about the continued approval of
diethylstilbestrol for use as a growth-promotant for cattle and sheep. A Subcom-
mittee of the Committee on Government Operations of the House of Represent-
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atives held extensive hearings on this matter during 1971. The Natural Resources
Defense Council has filed a lawsuit to compel the Food and Drug Administration
to withdraw approval of diethylstilbestrol. In December 1971 the Food and Drug
Administration and the U.S. Department of Agriculture instituted a joint pro-
gram to extend the withdrawal period for diethylstilbestrol containing feeds from
2 days to 7 days and to require written certification of withdrawal (36 F.R.
23292, 24928). At the same time, a new and more sensitive method of detecting
diethylstilbestrol was put into widespread use. Using this more sensitive method,
the number of reported illegal residues of diethylstilbestrol in animal livers has
increased rather than decreased.
In light of this increase in reported diethylstilbestrol residues the Commis-

sioner of Food and Drugs is considering whether it is appropriate to withdraw
approval of diethylstilbestrol, to institute new more effective restrictions to re-
duce illegal residues, or to take other action. The Commissioner has concluded
that, prior to making a final decision as to the appropriate course of action to be
taken, additional information is needed from all segments of the public, including
consumer organizations, the animal husbandry industry, the pharmaceutical in-
dustry, the academic community, members of Congress, and other governmental
agencies and departments.
The Commissioner has concluded that the most appropriate forum for public

consideration of this matter is a public hearing, to develop on the public record
the information necessary for a conclusion as to the proper handling of this matter.
Under section 512 of the Federal Food, Drug, and Cosmetic Act, an opportunity
for a hearing on a proposal to withdraw approval of a new animal drug applica-
tion is provided to the holder of the application. The Commissioner has discretion
in permitting other interested individuals and organizations to participate in any
subsequent hearing. Accordingly, the Commissioner has concluded that it would
be appropriate to propose withdrawal of the approval of the new animal drug
applications for diethylstilbestrol in order to utilize the hearing mechanism pro-
vided in the statute for this purpose.
The Commissioner has not yet concluded that withdrawal of approval for

diethylstilbestrol is the appropriate course of action. Requests for a public hearing
may be accompanied by proposals for additional and more effective restrictions
on diethylstilbestrol that would obviate such withdrawal of approval. Alternative
restrictions that could be considered include prohibition of use for human food of
livers from animals receiving diethylstilbestrol, or requiring such livers to be
tested prior to marketing, or requirements limiting the persons who may use the
drug.
In the event that a hearing is held, the Commissioner will wish to obtain data

and information from all interested persons with respect to such relevant matters
as the current rate of illegal residues and ways in which this might be reduced,
the potential effect upon the public health and safety of a low rate of illegal
diethylstilbestrol residues, the likely effect on the environment of withdrawing
approval of diethylstilbestrol, the availability of alternative growth-promotant
drugs and their safety and effectiveness as compared with diethylstilbestrol, the
need for growth-promotant drugs in the animal husbandry industry, differences or
similarities between administration of diethystilbestrol by feed or by implant with
respect to the potential for residues, the accuracy and reliability of present detec-
tion methods for diethylstilbestrol, the potential availability of more sensitive
detection methods for diethylstilbestrol and the likely result of their use, and any
other relevant information.

Accordingly, notice is hereby given to the following listed holders of new animal
drug applications that the Commissioner of Food and Drugs proposes to issue an
order under section 512(e) of the Federal Food, Drug, and Cosmetic Act (21 U.S.C.
360(e)) withdrawing approval of the following listed new animal drug applications
which provide for use of diethylstilbestrol as a growth promotant for cattle and
sheep:

Elanco Products Co., Post Office Box 750, Indianapolis, IN 46206. NAD Nos.
9525, 11090, 42162.

Pfizer, Inc., New York, N.Y. 10017. NADA Nos. 9757, 9783, 11356, 9770.
Walnut Grove Products, Division of W. R. Grace Co., Atlantic, Iowa 50022.
NADA No. 10132.

Dawes Laboratories, Chicago, Ill. 60632. NADA Nos. 10421, 11485, 34916.
Simonsen Manufacturing Co., Quimby, Iowa 51049. NAD No. 10566.
Vineland Laboratories, Inc., Subsidiary of Damon, Vineland, N.J. 08360. NADA
No. 10964.
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Hess & Clark, Division of Rhodia, Inc., Ashland, Ohio 44805. NADA Nos. 11295,

12553, 44344, 45982, 45981.
Peter Hand Foundation, Inc., Waukegan, Ill. 60085. NADA No. 14773.
0. M. Franklin Serum Co., Denver, Colo. 80216. NADA No. 15274.
Fort Dodge Laboratories, Fort Dodge, Iowa 50501. NADA No. 31446.
Thompson-Hayward Chemical Co., Kansas City, Kans. 66106. NADA Nos.

35019, 35017.
Feed Additives, Inc., Fremont, Nebr. 68025. NADA Nos. 36313, 37869.
Dale Alley Co., St. Joseph, Mo., 64501. NADA Nos. 36671, 36554.
Standard Chemical Manufacturing Co., Omaha, Nebr. 68103. NADA Nos.

36976, 34735.
National Oats Co., East St. Louis, Ill. 62205. NADA Nos. 37148, 37541.

Texas Nutrition & Service Co., Fort Worth, Tex. 76108. NADA Nos. 38507,

38510, 39509.
Bresley-Koelling, Inc., Ord, Nebr. 68862. NADA No. 39491.
Feed Products, Inc., Denver, Colo. 80211. NADA Nos. 39716, 39718, 39717,

39715.
Merck Sharp & Dohme Research Laboratories, Division of Merck & Co., Inc.,

Rahway, N.J. 07065. NADA Nos. 39772, 42840, 10261.
Chemetron Corp., Chicago, Ill. 60611. NADA No. 42355.
Farmland Industries, Kansas City, Mo. 64116. NADA No. 42702.

Western Farmers Association, Seattle Wash. 98111. NADA No. 44526.
E. R. Squibb & Sons, New Brunswick, N.J. 08902. NADA No. 11365.
Western Feed Supplements, Ellensburg, Wash. 98926. NADA No. 40014.

Ultra Life Laboratories, Inc., East St. Louis, Ill. 62201. NADA No. 38682.

Square Deal Fortification Co.
' 

Kouts, Ind. 46347. NADA No. 39161.
Falstaff Brewing Corp., St. Lousi, Mo. 63166. NADA No. 44795.
Feed Products, Inc., Denver, Colo. 80211. NADA No. 39715.
American Cyanamid Co., Princeton, N.J. 08540. NADA No. 10259.
S. B. Penick Co., New York, N.Y. 10008. NADA No. 36479.

The Commissioner, based on an evaluation of new information before him

with respect to such drugs together with the evidence available to him when the

applications were approved, concludes that there is a question as to whether the

drugs are shown to be safe under the conditions of use upon the basis of which

the applications were approved.
Information available to the Commissioner establishes that use of such drugs

has resulted in illegal residues of diethylstilbestrol in animal livers.
In accordance with the provisions of section 512 of the act (21 U.S.C. 360b),

the Commissioner hereby gives the applicants an opportunity for a hearing at

which time such persons may produce evidence and arguments to show why

approval of the above listed new animal drug applications should not be with-

drawn. Promulgation of the proposed order would cause any such drug con-

taining diethylstilbestrol to be a new animal drug for which no approved new

animal drug application is in effect. Any such drug or any animal feed bearing or

containing such drug then on the market would be subject to regulatory pro-

ceedings.
Within 30 days after publication hereof in the Federal Register, such persons

are required to file with the Hearing Clerk, Department of Health, Education,

and Welfare, Office of the General Counsel, Food, Drug, and Product Safety

Division, Room 6-88, 5600 Fishers Lane, Rockville, Md. 20852, a written ap-

pearance electing whether:
1. To avail themselves of the opportunity for a hearing; or
2. Not to avail themselves of the opportunity for a hearing.
If such persons elect not to avail themselves of the opportunity for a hearing,

the Commissioner, without further notice, will enter a final order withdrawing

approval of said applications.
Failure of such persons to file a written appearance of election within 30 days

will be construed as an election by such persons not to avail themselves of the

opportunity for a hearing.
The hearing contemplated by this notice will be open to the public except

that any portion of the hearing concerning a method or process that the Com-

missioner finds is entitled to protection as a trade secret will not be open to the

public, unless the respondent specifies otherwise in his appearance. Interested

persons who are not parties may intervene to present evidence and file plead-

ings, and may cross-examine witnesses when in the judgment of the hearing

examiner their interests are not adequately protected otherwise or it is required

for a full and true disclosure of the facts.
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If such persons elect to avail themselves of the opportunity for a hearing, they
must file a written appearance requesting the hearing and giving the reasons why
the approval of the new animal drug applications should not be withdrawn
together with a well-organized and full-factual analysis of the data they are
prepared to prove in support of their opposition to the Commissioner's proposal.
A request for a hearing may not rest upon mere allegations or denials but must
set forth specific facts showing that there is a genuine and substantial issue of
fact that requires a hearing. When it clearly appears from the data in the applica-
tion and from the reasons and factual analysis in the request for the hearing that
there is no genuine and substantial issue of fact which precludes the withdrawal
of approval of the applications, the Commissioner will enter an order stating his
findings and conclusions on such data. If a hearing is requested and is justified
by the response to this notice, the issues will be defined, a hearing examiner will
be named, and he shall issue a written notice of the time and place at which the
hearing will commence.
Responses to this notice may be seen in the Office of the Hearing Clerk (address

given above) during regular business hours, Monday through Friday.
Pending consideration of responses to this notice, no action will be taken or. the

notice of opportunity for hearing pertaining to diethylstilbestrol liquid premixes,
published in the FEDERAL REGISTER for March 11, 1972 (37 F.R. 5264). Both
notices will be acted upon at the same time.

This notice is issued pursuant to provisions of the Federal Food, Drug, and
Cosmetic Act (sec. 512, 82 Stat. 343-51; 21 U.S.C. 360b) and under authority
delegated to the Commissioner (21 CFR 2.120).
Dated: June 16, 1972.

CHARLES C. EDWARDS,
Commissioner of Food and Drugs.

Dr. EDWARDS. Our proposal to withdraw approval of DES must by
law allow time for affected parties to submit objections and request
a public hearing. Requests for a hearing must be justified on the
b asis of a genuine and substantial issue of fact. If no hearing is re-
quested, or if objections filed do not support the need for a hearing,
p rompt action will be taken to issue a final order withdrawing approval
for use of DES in food-producing animals. Time for objections and
requests for a hearing will end on July 21, 1972—this Friday.

If a request for a hearing is justified based on reasonable grounds
establishing genuine issues of fact relevant to this decision, we will
immediately proceed to announce and schedule the hearing. If a
hearing is held, a final decision must be based on evidence adduced
at the hearing. It would, of course, be inappropriate for me to further
address the question of whether or not a hearing should be held, or
DES banned, until I have had the benefit of reviewing the data sub-
mitted in response to our proposal.
Senator KENNEDY. You have had a pretty good opportunity.

Tomorrow is the last day.
Dr. EDWARDS. That is correct.
Senator KENNEDY. You must have examined all of these data

pretty well if you have only 1 more day.
Has anything come in to date that you can tell us about?
Dr. EDWARDS. Mr. Hutt is more familiar with this aspect.
Mr. HUTT. We have received no formal objections as of yester-

day noon. The way the time limit runs under the regulations they
must be mailed with a postmark no later than midnight Friday.
It is quite often the case that all the objections are mailed on

the last day, and we would therefore not receive them until next Mon-
day. In any event, we have received none as of yesterday.
Senator KENNEDY. You have not received any?
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Mr. HUTT. None. If none is received, that will be the end of the
matter.
Senator KENNEDY. What do you mean by that?
Mr. HUTT. There would be an immediate order issued withdrawing

approval of the drug, and it could no longer be used.
Senator KENNEDY. By when? When would you know? If your mail

does not come in on Monday, will we get something Monday after-
noon?
Mr. HUTT. The notice would have to be drawn up, and we would

have to go through the proper procedures, Senator. But it would
certainly be an expedited matter, I assure you.
Senator KENNEDY. Help us out a little.
Mr. HUTT. A week.
Senator KENNEDY. Why- does everybody wait until the end?
Mr. HUTT. Presumably, Senator, we have made it clear that we are

not going to grant a hearing unless there is good cause shown. We have
made that very clear, as the Commissioner has said.

Therefore, the industry is on notice if they do wish to have a hear-
ing—and we do not know that at this moment—they must do a first-
rate job on their presentation.

Senator KENNEDY. They have not indicated to you, though, that
they want a hearing at this time?
Mr. HUTT. There was an initial press release that one company

would submit objections. That was when we initially announced the
opportunity for the hearing.
Senator KENNEDY. Can one company delay this?
Mr. HUTT. Yes. Let me qualify that. The notice in the Federal

Register lists a number of new animal drug applications. If any one
of the individuals involved does not submit an objection and request
for a hearing, we may withdraw that particular NADA if any hearing
is to be held on the other NADA's.

Senator KENNEDY. If you do not get any mail tomorrow, can you
tell us whether you are planning to ban it?
Mr. HUTT. If we get no mail whatever?
Senator KENNEDY. Yes.
Mr. HUTT. We will ban it.
Dr. EDWARDS. Even if we get mail, as Mr. Hutt has pointed out,

and as I did in my testimony, the respondents to our proposal have
to demonstrate some reasonable issues on which to hold a hearing, or
we will obviously ban it.
Mr. Chairman, let me now shift for just a moment from the specific

issue of DES to other subjects of broader concern which I also believe
are pertinent to this hearing.
Quite candidly, judging the safety of any substance used in food is

not a simple matter. A number of considerations and issues cannot be
ignored in determining whether a substance is suitable for use in food.
In making a judgment to withdraw approval for a useful substance

in food, we must be mindful of other ramifications which can result
from such action. A theoretical or potential risk to the public health
may well be sufficient reason for moving against a particular food
ingredient.
On the other hand, where the use of a substance substantially

increases the availability of a food, affects its nutritional value, or
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lessens the possibility of other hazards to health, a potential problem
may not be sufficient to justify completely removing the product from
the market.
We are concerned about the extent to which our decisions may

affect the nutritional value of our food supply, and I am certain this
committee and every consumer is concerned with the impact of deci-
sions which may influence the availability of nutritious food to large
segments of our population.
Many decisions affecting our food supply may also have a significant

impact on the environment, and could present as difficult a health
problem as the potential direct effect of ingesting minute traces of
the substance. Indeed, under the National Environmental Policy Act,
we are required to consider the environmental effect of our actions.
Perhaps the most critical scientific consideration is the as yet

unresolved question as to whether extremely low levels of a substance
actually represent a potential risk for the induction of cancer in man.
It is this concern that was a preeminent consideration in our decision
to develop the research resources at Pine Bluff, Ark., the National
Center for Toxicological Research.

All of these factors are considerations for which the answers are
extremely difficult to obtain; and in certain instances, we are only
able to give them limited attention because of the law.
For example, the all-or-nothing philosophy of the Delaney clause

sounds eminently reasonable to the consumer because he wants
absolute assurance that no harm will come from anything he eats.
And yet, we must regulate in the certain knowledge that absolute
safety is impossible and science nearly always incomplete. We are
certainly opposed to carcinogenic substances entering our food supply,
as well as other harmful substances. We must keep in mind, however,
that a statistical association of substances causing tumors in experi-
mental animals may not have any relationship to the induction of
cancer in humans. This must be considered for many substances both
natural and synthetic that enter man's environment.
Mr. Chairman, DES will not be the only substance to generate these

kinds of issues. This is why we cannot recommend enactment of
S. 2818. We do not believe piecemeal legislation directed at any given
substance is appropriate for making regulatory decisions that are to be
based on scientific evidence. We now have sufficient regulatory
authority to act effectively on behalf of the consumer. In this sense,
S. 2818 is unnecessary.
I do appreciate the opportunity to discuss these issues with your

committee, and I will be pleased to answer any questions you or
members of your committee believe will be helpful.
Senator KENNEDY. I do have some questions, but what I would like

to do is hear from our next witnesses. Then I would have some brief
questions and release you. We will not delay you terribly long.
I would like next to welcome Dr. Peter Greenwald, Director of the

Cancer Control Bureau of the New York State Department of Health.
Dr. Greenwald received his M.D. from the State University of New

York at Syracuse, his M.P.H. from the Harvard School of Public
Health. He is also clinical assistant professor of medicine at Albany
Medical School.
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STATEMENT OF PETER GREENWALD, M.D., DIRECTOR OF THE
CANCER CONTROL BUREAU, NEW YORK STATE DEPARTMENT OF
HEALTH

, ....
Dr. GREENWALD. An New York State, nine teenage girls are known

to have developed triginal cancer 15 to 19 years after their mothers
took DES or another synthetic estro en during pregnancy. Six ofd KI
these girls have died of advanced isease
I plan to summarize our study of the e nine patients, present the

reasons we believe there is a cause-and-effect relationship between
DES and vaginal cancer, and briefly discuss our continuing studies of
DES in relation to other human tumors.

Physicians, hospitals and laboratories throughout New York
State, exclusive of New York City are required by State law to report,
all patients with cancer to a registry maintained by the health depart-
ment.
Senator KENNEDY. Do you think there ought to be a national

registry maintained?
Dr. GREENWALD. Yes.
Senator KENNEDY. Why do you believe this?
Dr. GREENWALD. I believe it is essential for a number of reasons.
One is that we have to have detailed information, as much as

possible, on what the risk is, the number of people exposed; and in
this instance with DES the details about the dosage, and whatever
we can learn as to how to prevent cancer, and the best mode of
treatment.
There have been some steps taken in this direction, although this

has not been formalized.
Senator KENNEDY. Registration of this kind of research would be

extremely difficult, would it not? It would be virtually impossible?
Dr. GREENWALD. That is right.
The initial observation is possible, but to completely follow through

on it as completely as we might wish would be impossible.
New York City was recently added to our State reporting system.

Among their many uses, cancer reporting systems allow for rapid
identification of people with specific tumors for study of possible
causative factors.
In this instance, we believe that all diagnosed vaginal tumors in

women under 30 years old and from a wide geographic area—upstate
New York and Long Island—were reported for further study.
The nine patients were studied in detail for history of drug use by

their mothers during pregnancy. DES therapy was definitely given to
mothers of seven patients. Obstetricians used the therapy to prevent
threatened spontaneous abortion.
The mother of the eighth patient told us herself that she had

received therapy during pregnancy in order to avoid "a miscarriage
like the last time."

Destruction of records, however, prevented definite ascertainment
of whether DES was used. The ninth patient took another synthetic
estrogen, dienestrol, which is very similar to DES.

Details on dosage, the period during which DES was taken by the
mothers, and the age and year at diagnosis in the daughters are shown
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in table 1 appended Place of birth varied widely with four patients
being born in upstate New York, four in New York City, and one in
Pennsylvania

All patients were single and had no children Their menstrual periods
1 year before the first symptoms were described as normal, and none
had hormone or contraceptive therapy before the onset of first symp-
toms
I believe that the following facts demonstrate the cause-and-effect

relationship between therapeutic use of DES by mothers and vaginal
cancers in their daughters:
(1) The mothers of all patients studied had definitely or probably

taken DES or another synthetic estrogen during pregnancy;
(2) None of the mothers of a comparison group of girls had taken

DES This difference between patients and a comparison group of
girls of the same age and born at the same hospitals is statistically
significant;
(3) All nine patients were born during the period 1951 through

1955, the time of peak clinical use of DES to prevent miscarriages;
(4) There is an absence of vaginal cancer in girls of this age group

born before the time of common use of DES;
(5) The rather uniform microscopic pattern of these tumors sup-

ports the possibility of a common cause;
(6) The observations are consistent with our biologic knowledge of

DES, and particularly with the fact that DES can be shown to produce
cancer in a variety of animals; and •
(7) Similar observations were made by two independent investi-

gators. Our studies confirmed and expanded upon those by Doctors
Herbst, Ulfelder, and Poskanzer in Boston.

It should be pointed out that I believe, as do most cancer investi-
gators, that cancer is generally not the result of a single cause, but
rather of a chain or web of causes which interplay with each other.
By "cause-and-effect relationship," I mean that the DES was a

necessary factor, and the cancer would not have developed without it.
There are undoubtedly additional factors affecting susceptibility and
r_esistalice, which are yet to be uncovered.
 should also be noted that as we have studied all vaginal cancer
patients in the State, and as the mothers of all had been treated thera-
peutically, there is no reason to suspect that DES in food caused any
of the tupors—C
The depth Of the investigation was important here. In one instance,

neither the obstetric nor the hospital record showed evidence that
DES had been taken It was only after a local pharmacist had
searched his records from 1952, which he had fortunately maintained,
that we could demonstrate that this mother had been prescribed 100
5 mg DES tablets at 2M weeks of gestation, and 50 25 mg DES
tablets at 11 weeks of gestation

Senator KENNEDY. Does this not really show just on another issue,
a quality-of-care issue, the importance of maintaining a record of all
prescriptions?
Dr. GREENWALD. Yes; this was very valuable.
Senator KENNEDY. This is certainly not required now, and I would

assume it would be a serious administrative burden to the pharmacists
all over the country. Probably that is a burden on which they ought
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to get some kind of assistance or relief; but it does raise the quality-
of-health issue, which I think all of us are trying to deal with. This
is a good example of the importance of maintenance of records.
Dr. GREENWALD. It is very dependent on records. A retrospective

study such as this always is, and we felt we were just lucky that this
pharmacist kept this record.
Senator KENNEDY. What is his name; do you remember?
Dr. GREENWALD. No; he is from the town of Lyons, N.Y.
As for other tumor types, in persons of both sexes, we have obtained

prenatal drug use histories on mothers of all females born after 1947—
when DES began to be used to prevent miscarriage—reported with
cancers of the breast, uterine cervix—adenocarcinoma—uterine
corpus, fallopian tubes and urethra, and all males born in the same
period with cancers of the breast, prostate, penis, epididymis, spermatic
cord and urethra.
A number of patients with cancers of the ovary, testis, bladder, and

kidney were also studied. These sites were chosen primarily because
they derive embryologically from the same general area as the vagina
or because they are hormone-dependent organs.
DES was taken during pregnancy by the mother of only one patient,

an 18-year-old girl with adenocarcinoma involving both the cervix
and vagina; she is case No. 6 on the table.
Time trends in incidence for the 0 to 24 year age group, born at a

time when DES might have been used in pregnancy, were compared
to the unexposed 25 to 34 year age group. There were no increases
that could be attributed to DES use. There is thus far no indication
that maternal use of DES contributes to the development of tumors
other than those of the lower female genital tract.
Dr. Hollis S. Ingraham, our State commissioner of health, 1 full

year age took the lead in responding to this evidence of DES and
vaginal cancer.
Dr. Ingraham alerted all of the State's physicians to this problem,

and suggested that the Food and Drug Administration do likewise
on a national scale. We are recommending intravaginal examination
of girls whose mothers were treated with DES, and are helping mothers
who aren't sure whether they received DES to find out if they were
so treated and the dosage level.

Senator KENNEDY. Do you know what the results of Dr. Ingraham's
request of the Food and Drug Administration were? Do you know what
response he received?
Dr. GREENWALD. Yes.
We wrote the Food and Drug Administration in June of last year,

and then there were Congressman Fountain's hearings the following
fall.
About that time, the Food and Drug Administration did alert all

the physicians in the country. I am not sure to what degree our own
information caused the action, but they did follow through.

With respect to DES in foods, it is difficult to assess the relative
significance of large therapeutic doses as compared to the trace levels
in foods. My personal opinion—and it is an opinion—is that it would
be prudent to insure that DES is not in food when it reaches the table.
Past actions on sweetening agents—cyclamates—and pesticides may

also have some bearing on the DES question, and incidentally, we

84-843 O-72---3
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used the New York State Cancer Registry to evaluate both cyclamates
and pesticides.
I have some reluctance in comparing different situations, but it is

clear that with DES we have direct evidence of a cancer-producing
effect in humans, while with the other compounds, we do not.
Senator KENNEDY. Are you saying that there is more evidence

available that DES causes cancer in human beings than was available
on cyclamates?
Dr. GREENWALD. Yes.
As far as I know, there is no evidence whatsoever that cyclamates

cause cancer in humans.
Senator KENNEDY. They have been banned; have they not?
Dr. GREENWALD. Yes; but with diethylstilbestrol there is evidence

in humans. I did not comment on whether the ban on cyclamates was
the right action, but in a comparative sense, the DES is more of a
threat to humans, to pregnant women.
Senator KENNEDY. As a researcher or as one who has studied this

area, you are convinced there is more evidence that DES causes cancer
in human beings?
Dr. GREENWALD. Yes; and I would say evidence is limited to

ingestion by pregnant women at this point.
Senator KENNEDY. Very good.
Thank you very much.
(Additional information supplied by Dr. Greenwald follows:)
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Table 1. Vaginal Cancer and Maternal Use of Synthetic Estrogen in Patients Reported
in the New York State Cancer Registry, 1950-1972.

Case No.
Date of
Birth

Age (Year)
at Diagnosis

Time Started.

Maternal Synthetic Estrogen
Therapy During Pregnancy

Time Ended. Drug & Dose

1 2/9/51 15 (1966) 5 wk Delivery Stilbestrol (oral),
5 mg/day initially,
increased 5 mg/wk to
125 mg/day

2 4/5/52 19 (1971) 2i wk 3i - 4 mo Stilbestrol (oral),
5-mg tablets initially
& 25-mg tablets later
(exact dose unknown)

3 9/28/52 15 (1968) Conception Delivery Stilbestrol (oral),
- 0.1 mg/day until
3d week, then 5 mg/day
to 100 mg/day

4 10/2/52 17 (1970) 3 mo 6 mo Dienestrol (oral),
5 mg/day; also estrone
(intramuscularly) for
2 doses at 3d mo;
progesterone & thyroid
3d mo to delivery

4/20/53 17 (1970) 2i mo 5 mo Stilbestrol (oral),
possibly 65 mg/day;
also, 28 "estrogen"
shots from 2- mo to
4i mo

6 4/5/52 18 (1970) 2i mo 5 - mo Stilbestrol (oral),
25 mg/day; from 2i mo
to 5 mo

7 8/18/53 17 (1971) 3 mo Delivery Possibly stilbestrol,
dosage unknown

8 2/3/52 19 (1971) 3 mo 9 mo Stilbestrol (oral),
75 mg/day from 3 mo to
7 mo, decreased beginning
7 mo to 50 mg/day and at
middle of 8 mo to 25
mg/day

9 -/-/55 17 (1972) 3 mo 9 mo Stilbestrol (oral),
dosage unknown

*Time of gestation
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Senator KENNEDY. We welcome Dr. Arthur L. Herbst, head of the
department of gynecology at Massachusetts General Hospital.

STATEMENT OF ARTHUR L. HERBST, M.D., ASSISTANT PROFESSOR
OF OBSTETRICS AND GYNECOLOGY, MASSACHUSETTS GENERAL
HOSPITAL, HARVARD MEDICAL SCHOOL, BOSTON, MASS.

Dr. HERBST. Thank you, Senator Kennedy.
At the outset, I would like to acknowledge the invaluable contribu-

tions to these studies of Dr. Howard Ulfelder, professor of gyne-
cology; Dr. Robert E. Scully, professor of pathology; and Dr. David C.
Poskanzer, who serves as our epidemiologist. All are from the Massa-
chusetts General Hospital and Harvard Medical School.

Prior to 1966, there had not been one case of adenocarcinoma of the
vagina in a woman under age 25 years at our hospital, and only a very
few rare case reports existed in the medical literature.
Then between 1966 and 1969, six women under 25 years of age with

adenocarcinoma of the vagina were seen and treated at the Vincent
Memorial Hospital, Department of Gynecology, Massachusetts Gen-
eral Hospital.
During that period, we had the opportunity to review the findings

of a seventh similar case treated elsewhere. These young girls had
sought medical advice because of excessive vaginal bleeding and were
found to have vaginal cancers.

Six of the seven young patients were able to be treated and all six
are living and well today.
The seventh patient had advanced disease when first seen and has since

died. During this time, we also heard of an eighth identical case treated
at another Boston hospital and these eight cases were more than had
been reported in the medical literature up to that time.
A case control retrospective epidemiologic study was carried out to

compare in detail the patients with carcinomas and other families
with an appropriate control group of young ladies of similar age who
did not have these cancers.
Four matched controls were obtained for each patient with car-

cinoma by examining the birth records of the hospitals in which the
patients were born.
Females were identified who were born within 5 days of each girl

with carcinoma, and we then contacted the women who gave birth to
the daughters closest in time to each of our patients with carcinoma.
In this way, 32 control families; that is, four for each patient with
cancer, were obtained whose replies to our detailed epidemiologic
questionnaire were compared to the replies of the families of the girls
with carcinoma.
There was no significant differences to the replies obtained from

these two groups for most of the topics covered. However, there was a
highly significant association between the treatment of the mothers
with diethylstilbestrol during pregnancy and the subsequent develop-
ment of adenocarcinoma of the vagina in their young daughters years
later.

Other factors found to be significant were bleeding during the study
preganancy and a history of previous pregnancy losses. The fact that
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these were so-called high-risk pregnancies was the indication for
stilbestrol administration.

Six of the seven mothers interviewed volunteered the information
that stilbestrol had been prescribed for them. The seventh was un-
certain, but her physician identified the drug as diethylstilbestrol.
For one of the eight mothers, whose daughters had this carcinoma,

there was no evidence that stilbestrol was administered during preg-
nancy. She had not experienced prior pregnancy loss or bleeding during
the study pregnancy. As mentioned previously, these tumors were
known to occur, though very rarely, in women of this age group prior
to the availability of stilbestrol. It is thus possible that factors other
than maternal stilbestrol ingestion are operative in the development
of these cancers.

After the publication of our findings last year, we heard of additional
cases of cancer identical to the ones that we studied; and you have
already heard a description of some of these by Dr. Greenwald.
Because it was obvious that many more of these tumors would

develop in the future, and since definitive statements on tumor
behavior and therapy are not yet warranted, my colleagues and I
established a registry for clear-cell adenocarcinoma of the genital tract
in young women to help centralize this important information and
rapidly obtain data on a large number of cases.

Senator KENNEDY. Do you think it would be worth while to have
a national registry on this?
Dr. HERBST. I hat is exactly what we are trying to do. We have

been in touch with physicians all over the country in the medical
centers, and in the departments of obstetrics and gynecology, in order
to study this.
Senator KENNEDY. Is there a role for the Federal Government in

this on developing legislation?
Dr. HERBST. For legislation?
Senator KENNEDY. es.
Dr. HERBST. I think accurate records could be kept, and we are

making data from our records available to the Food and Drug Admin-
istration so that they can carry through with what additional record-
keeping they want.
Senator KENNEDY. Maybe you can think about that and let us

know if you think there is a need for this at the national level. I am
convinced of the importance of it, and we would welcome your
thoughts about a role that we might be playing in this.
Dr. HERBST. The registry contains varying amount of information

on over 80 cases of adenocarcinoma of the vagina or cervix in young
women under age 25 years.
This information has been made available to the registry thanks to

the generous cooperation of many physicians throughout the United
States. The details of a few of these cases have been published in the
medical literature by different investigators, and I have cited that in
the references in the prepared statement, in Nos. 1, 2, 3, 4, and 5.

Maternal histories are not available in all cases entered in the
registry, but stilbestrol, dienestrol, or hexestrol have been implicated
in most of the cases for which we have been able to obtain a history.

Dienestrol and hexestrol are chemically similar to stilbestrol. All
three are potent nonsteroidal synthetic estrogens. Thus far, we know
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of no cases which have been associated with steroidal estrogens. It
must be remembered, however, that the nonsteroidal compounds were
the ones most frequently prescribed to support pregnancies in the past.
We have, from the beginning of our investigations, been interested

in the relation of the dosage and time of administration of stilbestrol
during pregnancy to the appearance of these cancers. Our information
in these categories obviously varies depending upon the mother's
recollection of past medication, the availability of doctors' records,
et cetera.
Such data are often difficult to obtain since we are dealing with

pregnancies that for the most part occurred 15 to 25 years ago.
Nevertheless, we do know of one case for which the record indicates

the mother received only 1.5 milligrams of stilbestrol daily. Her
daughter developed cancer.
In a different case, the patient's record reports the use of stilbestrol

for only 12 days during the first trimester of pregnancy.
It is my impression that there is wide variation both of the doses

used and the duration that the mothers of the girls with cancers were
treated. I do not think we can define with confidence the smallest
dose or shortest duration of exposure to these compounds that might
endanger the fetus.
Senator KENNEDY. Really, we cannot define the smallest safe dose

for a carcinogen either, can we?
Dr. HERBST. That is right; I do not believe we can.
Our studies to the present time do not permit us to estimate the

risk of cancer development in any young girl whose mother took
stilbestrol during pregnancy.
We do not know the number of women in this country or elsewhere

who have been treated with stilbestrol or similar drugs during preg-
nancy. It probably is many thousands or perhaps even millions.
Only a few cases of carcinoma have been uncovered so far. Although

we cannot specify the risk of cancer development, present status
suggests the risk is small. Nonetheless, the results of our study in-
dicate that intrauterine exposure to stilbestrol and similar compounds
increases the risk of development of these adenocarcinomas years
later.

Senator KENNEDY. Very good. I have just a few questions, Doctor.
In your study, do you consider DES to have been a major factor in
the development of vaginal cancer?
Dr. HERBST. A major factor? Yes, we do.
Senator KENNEDY. Would you be concerned if pregnant women

were exposed to trace levels of DES in food over the course of their
pregnancies?
Dr. HERBST. As I mentioned during my testimony, I do not think

we can find what levels of exposure would be safe. I just do not think
we know.
Senator KENNEDY. As I understood, you could not determine

what would be dangerous, but you cannot say either what would be
safe?
Dr. HERBST. That is correct. I would agree with that.
Senator KENNEDY. Nonetheless, you are satisfied that some DES—

and you are not prepared to state at what level—is also a factor in
development of vaginal cancer?
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Dr. HERBST. Yes.
Senator KENNEDY. In your medical opinion, is there a possible

risk to humans if they are continually exposed to trace levels of DES
in their daily diet for over a long period of time?

Dr. HERBST. From our studies, one really cannot answer that
question because we are dealing with a limited situation; namely, a
woman who is pregnant with a female fetus.
I think if she is exposed to stilbestrol in her diet, the risk of develop-

ment of cancer increases, and our studies up to the present time have
not yet related the increase in risk to dosage.

It has occurred with high doses, small doses, long exposure, and
short exposure; so I would have to say we do not know.

Senator KENNEDY. Can you give us any help as to what the param-
eters are regarding high dosage, low dosage? What can you tell the
laymen?
Dr. HERBST. The high doses that were used and were often pub-

licized in the medical literature would go up to as much as 125 milli-
grams a day in the latter part of pregnancy.
As I mentioned, the lowest dose we know is 1.5 milligrams per

day. These are doses where there is definite association with carcinoma
development, so there is really a wide difference of dosage associated
with carcinoma development.
I have to again emphasize we have a small number of cases where

the dosage of stilbestrol is known.
Senator KENNEDY. But you are satisfied that with trace levels

over a period of time in pregnant women, the incidence of canter is
increased?
Dr. HERBST. We have documented it for 1.5 milligrams. Whether a

dosage smaller than that can do it, we obviously do not know.
Senator KENNEDY. Thank you very much.
If your wife were pregnant, would you have any reluctance in

seeing her take DES for the period of pregnancy?
Dr. HERBST. I would not want her to take DES if she were pregnant.
Senator KENNEDY. Dr. Edwards, could you come back?
We are going to vote at 11. I think we could recess just very briefly,

and we will go over and vote and then come back.
I would like to have your own thinking about the administrative

procedures that can be followed.
I do not think we will be gone a long period of time. We will recess

for about 10 or 12 minutes.
(Short recess.)
Senator KENNEDY. Mr. Commissioner, you appeared before the

Fountain committee several months ago. You indicated, in response to
a question:
We will investigate all reported residues. Immediately upon receipt

of such reports, appropriate legal action will be taken against offenders
if residue reports are substantiated by field investigation; and should
these measures prove unsuccessful, we will be prepared to ban its use
entirely in animal feed.
Do you remember that comment?
Dr. EDWARDS. Absolutely; yes.
Senator KENNEDY. Can you tell us about how many cases have

actually been prosecuted?



36

Dr. EDWARDS. With your permission, I would like to have our
General Counsel speak to that.
Mr. HUTT. There is one criminal suit that has been filed against a

person who used the product illegally, resulting in an illegal residue.
There were a number of criminal investigations that were terminated

at an earlier stage-18 in number, I believe—for failure of the Depart-
ment of Agriculture to keep the necessary duplicate samples which,
under our statute, are required to be given to any defendant, so that
he may conduct appropriate tests himself.
There have been, I believe, five new citations recently, although

Dr. Van Houweling can correct me on the precise number, and an
additional two that are in a stage of investigation right now.
What we have done, Senator, is instead of bringing a criminal

citation under section 305 of the act, which is an order to show cause
why the individual should not be criminally prosecuted, in every
instance of an illegal residue, we have first sent out investigators to
determine whether it appears that there was illegal activity.

If there is an appearance of illegal activity, then we institute the
so-called section 305 citation. -
Senator KENNEDY. How many reports have been brought to your

attention?
Mr. HUTT. Dr. Van Houweling, I believe, can answer that.
Dr. EDWARDS. Dr. Van Houweling, Mr. Chairman, is Director of

our Bureau of Veterinary Medicine.
Dr. VAN HOUWELING. I believe the USDA has reported residues in

58 instances up to the present time.
We have reports from investigations of 34 at the present time.

There are 24 that we have not yet received a report.
Senator KENNEDY. Just so I understand, there have been 58 allega-

tions or charges; is that right?
Dr. VAN HOUWELING. No. For the record, we should state that the

U.S. Department of Agriculture does the sampling. They have reported
58 instances where they detected DES in the liver of slaughtered
animals.
Senator KENNEDY. They detected it in 1958. You must have in-

vestigated all of those, did you not?
Dr. VAN HOUWELING. They are all under investigation. We have

received the reports of the investigations on 34.
Senator KENNEDY. And you are waiting for the others?
Dr. VAN HOUWELING. They are in process.
Senator KENNEDY. The other 24?
Dr. VAN HOUWELING. When we received the notification from Agri-

culture by telephone that they have liver in which they found DES
residues, we immediately phone our field office, and the investigation
is begun. We follow this up with TWX instructions.

Senator KENNEDY. So you have received back investigative reports
on 34, and 24 you are waiting for; is that right?
Dr. VAN HOUWELING. That is right.
Senator KENNEDY. Of the 34 that you have received, how many of

those did you decide to move ahead with criminal prosecution?
Dr. VAN HOUWELING. As Mr. Hutt indicated, we have filed one

case.
Senator KENNEDY. When was that filed?
Mr. HUTT. Approximately 3 weeks ago.
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Senator KENNEDY. So you have filed that one case. What about the
other 33?
Dr. VAN HOUWELING. There are four more in which we are still

considering prosecution. They are in various stages of evaluation,
either in our Bureau or in the General Counsel's office.
As we indicated, we have two other citation instructions we are

considering at the present time.
Senator KENNEDY. So you are considering four more; is that right?
Dr. VAN HOUWELING. That is right.
Senator KENNEDY. What about the other 29?
Dr. VAN HOUWELING. The reports have not been completed, and

we have not received the final recommendation from the field as a
result of their investigation.
Mr. HUTT. Senator, perhaps I could clarify that.
Are you referring to the other 24 that are still in the field, or are

you referring to the 29?
Senator KENNEDY. Let US take the 29.
Mr. HUTT. There were a number, as I mentioned, 18 of which I am

aware of, and there may well have been all 29, in which we concluded
that the case was legally defective and that we could not file, or where
investigation showed that there was no history of use of DES by the
individual involved that we could determine.

Senator KENNEDY. What do you mean by "legally defective"?
As I understand, there was DES in the liver.
Mr. HUTT. Yes. To the best of our methodology, yes. But the

difficulty was, as I stated earlier, that the Department of Agriculture
did not retain a sample of the illegal liver.
The Federal Food, Drug and Cosmetic Act provides that we provide

a duplicate sample to the potential defendant.
This problem has been overcome. The Department is now retaining

the samples.
Senator KENNEDY. You mean because they did not have a dupli-

cate sample, you could not move ahead on the prosecution?
Mr. HUTT. That is entirely correct. It is unfortunate.
Senator KENNEDY. Are there other reasons besides the duplicate

sample?
Mr. HUTT. That was the controlling reason.
As I mentioned, there were some cases where the duplicate sample

issue was moot because our investigation indicated that there was no
wrongdoing on the part of the individual.
Senator KENNEDY. You mean the people are feeding DES to cattle

and you cannot prove the wrongdoing even though they are feeding
it? You cannot halt it or you are not equipped to halt it?
Mr. HUTT. No.
Perhaps I can break these cases down once again.
Senator KENNEDY. Before you do, I apologize, but the last vote

was 46 yeas and 46 nays, and there in another vote now.
I do not want this next one to be 46 to 45. We are going to have to

recess and take a vote and come back.
(Recess.)
Senator KENNEDY. The subcommittee will come to order.
We were talking about the number of cases that were brought to

the attention of the FDA and the procedures that they followed to
investigate the various cases and what action had been taken.
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And as I remember, we saw that one of the cases had been filed for
criminal prosecution, and there were four others, I believe, that were
under immediate consideration for filing.
There were 34 that had been investigated and returned and there

were 24 still under investigation.
Mr. HUTT. I perhaps should correct that record somewhat. Of the

58, it is correct, one was filed; it was in the latter part of May, which
was about 6 weeks ago now.
Four were recommended for prosecution to my office, and the

criminal information is in the process of being put together and typed
up for transmittal to the U.S. attorney.
In two, the section 305 citation has been recommended, and that

will go forward through our field offices.
In 27, there has been only a preliminary report from the field, not

a final report, and thus, at this moment, no prosecution, citation, or
anything has been recommended. And in 24 there has been no report
whatever because it has been too recent to even get a preliminary
report.

Senator KENNEDY. Now, as I understand, you indicated previously
that one of the principal limitations in carrying forth a filing for prose-
cution was the fact there had not been a reserve sample that had
been retained and that the procedure had been changed now so they
will maintain 
Mr. HUTT. Yes, sir.
Senator KENNEDY. Were there any other reasons?
Mr. HUTT. There was the basic reason, other than the possibility

that in some instances, we have not found any use of DES whatever
by the individual involved, in which case our investigation leads us
to the conclusion that it was a false positive, or naturally occurring
estrogen may have been picked up through the chemical analysis, or
cross contamination of a kind that we are unable to track down in
any way and certainly not the fault of the farmer himself.
Senator KENNEDY. Was another reason that the chemical method

was not legal?
Mr. HUTT. NO, sir.
We considered whether that would be a legal disability and con-

cluded it would not prevent us from filing prosecutions.
Indeed, the one prosecution filed depends upon the new chemical

method. We did consider, as I mentioned, from a legal standpoint,
whether it would be permissible to use the new method even though
it is not yet the formal legal requirement, and we concluded that we
could do so.
Senator KENNEDY. You remember the February 9 memorandum

which you offered, in the fourth paragraph, that al though the former
section 305 hearing was not in itself a legal impediment, the lack of
70T samples, especially in light of the fact that the residues were not
determined by the method legally designated in regulations, required
the conclusion that prosecution must be refused as legally defective.
Can you explain that to me?
Mr. HUTT. Yes; there were two factors.
Senator KENNEDY. Let me just tell you how it appears to me and

maybe you can indicate to me why the methods which you were using
to detect this were, you felt at that time, legally defective in a criminal
prosecution.
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Am I wrong in that interpretation?
Mr. Hurr. I believe, Senator, the conclusion was, as I mentioned,

there were two factors involved there.
One was a lack of a sample. The other was the question of the test

methodology.
We concluded the lack of the sample was the critical factor that

prevented the prosecution. We have concluded that the test methodol-
ogy is not controlling and will not prevent filing of a criminal infor-
mation or successful prosecution.
Senator KENNEDY. Well, the courts ruled--
Mr. HUTT. The courts in the past have ruled that a sample is

required, a duplicate sample. The courts have not ruled on the question
of the methodology and we believe we can be sustained on that.

Senator KENNEDY. Why should there be any confusion about
methodology? Why can you not have a valid means for the testing?
Mr. HUTT. Well, what we have been trying to do before publishing

this new method, official method, in the Federal Register is to validate
it with a collaborative program involving the Food and Drug Adminis-
tration and the U.S. Department of Agriculture.
We have preliminary results back from that validation, which indi-

cate that we can go ahead now and publish it in the Federal Register.
Senator KENNEDY. Isn't part of the reason that there has not been a

greater administration oversight on this, is because you did not have a
validated procedure for the investigators?
Mr. HUTT. To my knowledge, no, sir.
Senator KENNEDY. Did you have one?
Mr. HUTT. Yes, we do.
Senator KENNEDY. Was it published in the Federal Register?
Mr. HUTT. It is not yet 
Senator KENNEDY. IS it legal?
Mr. HUTT. It is not a disability for a prosecution, Senator. As to

whether it is the official method 
Senator KENNEDY. Let us talk about the health of the American

people on this. You were using a system that had not been validated,
had not followed the Administrative Procedures Act?
Mr. HUTT. Senator, I think we had better step back one step and

go through the history of this.
Senator KENNEDY. I am just reading from your memorandum here,

so you understand.
Mr. HUTT. I understand.
Senator KENNEDY. I am going to include the memorandum, and

maybe you can explain your way out of it, and I am glad to hear the
explanation. In an earlier paragraph, you said: "With the result we
cannot corroborate the DES residue." That is part of it.
In the fourth full paragraph on the first page, you point out: "Were

not determined by methods legally designated in the regulations."
Mr. HUTT. That is correct. We have concluded that that is not a

disability of our prosecuting an individual where there is an illegal
residue.

Senator KENNEDY. How about the part where it is refused as legally
defective?
Mr. HUTT. That was based upon the conclusion that there was not

statutorily required reserve sample, which the courts have held is a
legal disability. The courts have not said that the failure to use the
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method specified in the Federal Register precludes us from prosecution
where there is an illegal residue by any method.
Senator KENNEDY. In the next paragraph: "This underscores the

fact that the new chemical method must immediately be validated
and promulgated in the Federal Register."
Mr. HUTT. Yes. We are proceeding to do this in order to bolster

our case.
Again, it is our legal conclusion it is not necessary. Let me explain

the reason for the methodology. The reason for the methodology is set
out in section 512 of the Federal Food, Drug, and Cosmetic Act.
Senator KENNEDY. Well, this memorandum is dated February 9,

and the date today is July 20. Were they ever put into the Federal
Register?
Mr. HUTT. It has not yet been put in the Federal Register.
Senator KENNEDY. Why not?
Mr. HUTT. The validation process is in its final stages now. I would

like to ask Dr. Van Houeweling how close it is to publication. I am
uncertain about that.
Dr. VAN HOUEWELING. We have concluded in this collaborative

study that the sensitivity- of the method is two parts per billion.
We have another study underway to be concluded in about 2

weeks. If it turns out to be successful, we will be able to publish
shortly thereafter. There is general agreement that it is capable of
detecting DES at two parts per billion.
Mr. HUTT. I would like to return to the reason for the methodology.
The methodology does not establish whether we may prosecute for

illegal residue. The methodology is required under section 512 of the
act as a means of establishing the level at which no residue may be
found in order to determine whether the drug should remain on the
market or not.

If there is any residue by any legal method or unpublished method,
then it is a violative article.
I might add that whenever we find a residue by any method what-

ever that is in our opinion a permissible method scientifically, all of
the meat involved is immediately embargoed by the U.S. Depart-
ment of Agriculture and will never reach the consumer.
Senator KENNEDY. Well, I will leave this, Mr. Counsel. I wish I

could be more understanding of your position. I will let the record
and the memorandums speak for itself.
Mr. HUTT. Very good, sir.
(The information referred to follows:)
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

OFFICE OF THE SECRETARY

R9,CKVILLE, MD. 20832

OCT 3 1372

Honoweb4e. Edward M. Kennedy
Chairman, Subcommittee on Health
Committee on Labor and Public
Welfare

United States Senate
Washington, D. C. 20510

Dear Senator Kennedy:

OFFICE OF THE
GENERAL COUNSEL

During the hearings on diethylstilbestrol on July 20, 1972, you were
concerned that the fact that the new GLC method has not yet been pub-
lished in the Federal Register as the official methodology for detect-
ing DES might inhibit enforcement action against violators, As I
testified at that time, it is our legal opinion that prosecution of
violators is neither precluded nor inhibited by the fact that this
method has not yet been published.

Section 512(d)(1)(H) of the Federal Food, Drug, and Cosmetic Act re-
quires that methodology be published in regulations in order to de-
termine whether residues of the drug will be found, for purposes of
determining whether a new animal drug application for the drug may be
approved, If, under the methodology contained in the published regu-
lations, no residues are found, the drug may properly be approved,

The enforcement procedures, however, are entirely different, and are
found in separate sections of the Act. Section 402(a)(2)(D) provides
that a food is adulterated, and hence illegal, if it contains a new
animal drug which is unsafe within the meaning of section 512, Sec-
tion 512(a)(1)(B) in turn states that a new animal drug is unsafe un-
less its use conforms to an approved application. DES has been ap-
proved for use in animal feed and implants with a zero tolerance,
that is, on the condition that it not be found in any edible portion
of the animal. There is no requirement in these provisions of the
statute that any particular methodology must be used in determining
if an illegal residue is present. Accordingly, it is our opinion that
the GLC method, and indeed any other scientifically valid method, may
properly be used in determining residues, and residues so found may
properly be the basis for enforcement action under the law.
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The February 8 memorandum to which you referred during the hearing
relied upon the failure to retain a duplicate liver sample as the
controlling factor in determining that 18 cases could not be prose-
cuted. The fact that FDA was using new methodology was mentioned as
a contributing factor, but was not regarded at the time as controlling.
The February 8 memorandum was not intended as a full exposition of the
subject, but rather simply as a means of summarizing our legal conclu-
sion to the Bureau of Veterinary Medicine. This is corroborated by
the fact that we have, since then, initiated enforcement action based
upon the GLC method. We are confident that this enforcement action
will be upheld in the courts.

Sincerely yours,

Peter Barton Butt
Assistant General Counsel
Food, Drugs, and Product

Safety Division
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Senator KENNEDY. What about the two dairy cow violations? How
does DES—why does DES appear in dairy cows?
Dr. VAN HOUWELING. I believe it is a common practice in many

areas when a cow has been stopped being used for milk production,
they are put in feed lots and fed for a period of time along with beef
cattle being fed for slaughter. The Department of Agriculture is
screening these dairy cattle along with the steers and the fed heifers.
Senator KENNEDY. Are you prepared to say the two cases were not

milk-producing cattle?
Dr. VAN HOUWELING. I am confident they were not.
Senator KENNEDY. I mean, tell me now. You have investigated it.

You know these cases.
Dr. VAN HOUWELING. We can supply the details for the record. I

do not have them with me, sir.
Since January 1, 1972, the U.S. Department of Agriculture reported

to FDA positive DES findings in two cows, the breed of which are
normally used for milk-producing purposes. FDA's investigation,
however, disclosed that neither instance involved dairy cows being
used for such purposes.
In the first case, 2.85 parts per billion DES was found in a liver

sample collected by USDA in April 1972. FDA's followup investiga-
tion revealed that the animal was an adult Holstein cow that had been
raised in a feed lot. In this lot, cows were purchased from dairies as
cull animals and fattened a short time prior to slaughter. Investigation
disclosed that a withdrawal feed may have been cross-contaminated
with DES.
The other case involved a liver sample collected in June 1972 by

USDA in which was detected a residue of .9 part per billion DES.
FDA's investigation divulged that the dairy cow was not a lactating
animal but had been fattened for slaughter. A preliminary report of
investigation disclosed a possibility that the mixing equipment was
not being adequately cleaned to prevent DES contamination of the
withdrawal feed.
Senator KENNEDY. It certainly seems to me to be inexcusable in Et

dairy cow. I am not an agriculture expert; but I know it was pro-
hibited, as I understood, for dairy cows. You cannot give us assurance
now that those were not milk producing, can you—can you or can
you not?
Have you got anybody here? There must be somebody here with

preparation that has reviewed these cases.
Dr. VAN HOUWELING. I do not have detailed records with me. I

know there was one case that was alleged to have been fed to a dairy
cow and the investigation was found to be a false report, and I do
not have the detailed information. I will supply it with the other case.

Senator KENNEDY. We had some of the samples of field reports.
There have been a number of samples, one from Mr. Graham, dated
December 6. I will make this a part of the record; but here is the
second paragraph, and I quote:

Mr. Ringhausen's visit to Iroquois, South Dakota, was for the sole purpose of
verifying these facts, prior to issuance of notice of hearing; and Mr. Ringhausen's
visit did disclose the man's name was Mr. X and this individual had offered
sheep for slaughter and not cattle.
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It has Iroquois, S. Dak., as the middle of nowhere. We have no
man in the State. Consequently, further followup would place undue
burden on existing * * and manpower. We do not believe the
situation warrants any more work.
Dr. EDWARDS. I have no immediate explanation to that.
As you probably know, Senator, we have a tremendous manpower

problem in the Food and Drug Administration. We have some 200
inspectors to monitor the food supply in this country, as a result of
which we do have to establish priorities. Apparently the decision
regarding investigation of the incident was based on the judgement
of the Regional Director in accord with priorities he had established.
Senator KENNEDY. How can you give the assurances then, Mr.

Commissioner, to the Congress, that that is just what you are going
to do? Why are you not saying to the Congressman, throwing it right
back up to Congress, telling us you cannot do the job we are charged
to do because you have not got the manpower and resources?
Dr. EDWARDS. This is just exactly what we have done.
Senator KENNEDY. You did not do it through the Fountain Com-

mittee on this problem?
Dr. EDWARDS. We have told the Fountain Committee this on a

number of occasions. Just because the Fountain Committee has not
listened does not mean we have not said it.

Senator KENNEDY. You gave assurances?
Dr. EDWARDS. That is right.
Senator KENNEDY. How can you give assurances if you do not

do the job?
Dr. EDWARDS. In considering the benefit-to-risk ratio, we believe

the assurances we have given are justifiable.
Senator KENNEDY. Well, another report from the Minneapolis

district, January:
It appears that we have reached the end of the line here, so to speak, as is the

usual result in this type of case. We therefore request your concurrence to place
the subject number in permanent abeyance.

Dr. VAN HOUWELING. I think that is an investigation of one of
these reports received last year.
As we indicated, we have greatly speeded up our reporting procedure

and our request for investigations.
Last year there was quite a timelag in some instances from the time

we got the report from Agriculture, before we were able to get out and
make the investigation.
In some instances it was quite a timelag from the time the sample

was collected until the report was given to us. Some of these were com-
plicated last year by those time lags.
There was a considerable period of time from the time the samples

were collected until the investigation was conducted.
Senator KENNEDY. We have other samples. We are running too

late to go through them, but there are other examples that I would
think certainly does not satisfy any reasonable investigating pro-
cedures that I have been aware of.
How do you, Mr. Commissioner, consider the benefit-risk ratio?

Is this a proper function for the Food and Drug Administration?
Mr. EDWARDS. I think very definitely. In order to put this in proper

perspective, Senator, I would like to ask Dr. Simmons if he would
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speak to the risk-benefit ratio, particularly as it relates to some of the
subjects being discussed by some of the scientific experts this morning
namely, the therapeutic use of DES and compare that with the rather
different problem that goes with the use of DES in feed.
Dr. SIMMONS. Mr. Chairman, there are really a number of facts

which are vital in an objective public record on this issue; so I apologize
for the length of what I have to say to answer your question; but we do
consider them very important.
I will have to start by going back to some of the specific things we

have talked about today, starting with the Herbst study on human
carciongenesis.
We consider the Herbst study extremely important, and we hope

for the benefit of all of science that it will be confirmed or rejected.
It must be understood, certainly, by the Congress and the scientific
community and the public that the Herbst study presented an associa-
tion of diethylstilbestrol and vaginal cancer in offspring of mothers
treated with that particular drug.
An editorial appearing with the article published in the New Eng-

land Journal stated that it was an association which would have to be
confirmed and certainly we would concur with that. That is one thing
that it is important to consider.
Senator KENNEDY. I do not remember the doctor saying anything

like you have said here.
Dr. SIMMONS. I am not talking about Dr. Herbst making that point.

I am talking about others making an assumption that there is a causal
effect. That is not so at present.
It is necessary to consider another control group that would sub-

stantiate that.
In the interest of science, we hope it will be followed up further. This

is what Dr. Herbst is doing now and what we will be doing in some
other studies.

Senator KENNEDY. Do you think it is bona fide carcinogen 
Dr. SIMMONS. Animal, not human.
Senator KENNEDY. How can you be so sure it is not human?
Dr. SIMMONS. I have no evidence.
Senator KENNEDY. Can you say it is not because---
Dr. SIMMONS. I have no evidence.
Senator KENNEDY. How can you give assurance?
Dr. SIMMONS. I am not giving you assurance. I am telling you I have

no evidence that it is a human carcinogen.
Senator KENNEDY. There are researchers who believe that it is.
But continue.
Dr. SimmoNs. All right.
The other thing is, it is important to keep in mind that the dosage

that was given in this association with females during pregnancy was
thousands of times higher than may occasionally be found in an
occasional liver and given at a crucial time in genesis. The risk even
at that comparatively massive exposure was extremely small.
I think it is important for the public's benefit to remember that.
Now, to put things in further perspective.
Diethylstilbestrol is not a carcinogen, period. It is an estrogen. And

it and other estrogens are carcinogens in certain instances.
Estrogens are also vital to life.

84-843 0-72-4
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You, Senator, right now, are producing in your body 100 times more
estrogenic substance every day than you are likely to eat in a piece of
liver which you eat at any time or your family. That is the magnitude
we are talking about.
Estrogen is vital to life, and with a very high dose it can be carcino-

genic. It has not been demonstrated in humans to be carcinogenic at a
normal dose.
In addition, as you know, in some instances, estrogens are actually

treatment for carcinoma. There are carcinogens, Senator, all around
us, every day, from the moment we are born; and they are now in the
smoke in this room and they are in the atmosphere of Washington. We
are exposed to them in the sun, in the soil, in our crops, and in a heavier
concentration than we are likely to get in occasional liver. You know
the figures on the environmental pollution, but every day in a city like
Los Angeles, there are 1,000 to 2,000 tons of hydrocarbons thrown into
the air, which contain carcinogens. Every time we burn an organic
substance, we are likely to generate carcinogenic substances.
Everyone is aware of that in cigarette smoke and auto exhaust but

few realize that carcinogens can be generated each time we burn food
or fuel or cook our meats, especially charcoaling or grilling steaks.
And again, in higher exposure than we are speaking of here.
So, Senator, in answer to your original question, when we eat steak

that is grilled, I think the honest answer is if there is an imminent
hazard, it is more in charcoal grilled .steaks and fires than DES
residue in liver.

Senator KENNEDY. They have a choice as to whether they grill
or broil. You are not offering them a choice when they pick up some
meat at the market.
Dr. SIMMONS. Senator, any time we eat organic substances, we have

the possibility of producing carcinogen. There is no way to prepare our
meat supply without that possibility. In that respect, it is not a
judgmental voluntary thing.
As I said, the other thing that we know about is that 5 to 41 percent

less fat is produced in the meat on cattle fed diethylstilbestrol. There
are people who would suggest that that also would produce less
carcinogen, such as when heated.
In that respect, you might say it is beneficial. I am not going to make

that judgment, but it should be considered.
And the other thing I think it is important to point out is that

cholesterol is also shown to be a carcinogen in animals. This is another
substance vital to human life.
Now, to go further to speak of the dose, the more important per-

spective that is important for all of us considering this issue is the
dosage of diethylstilbestrol we are talking about.
In two parts per billion, in occasional liver samples, we are talking

about a half microgram in a half-pound of liver.
As I said before, normal males and females produce every day about

100 to 200 times that estrogenic substance every day. Every day there
are 8 million American women taking oral contraceptives which con-
tain estrogens, again about 100 to 200 times the dose of diethylstil-
bestrol they may occasionally be exposed to.
The question I am really placing into the public record is what is

the carcinogenic burden we are talking about? And that is what needs
to be kept in perspective.
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As far as the chance of exposure, when we testified before Congress-
man Fountain, we gave some interesting figures there.
You might be interested to know that your chance of eating liver

that has two parts per billion diethylstilbestrol 4 days in a row are
one in 706 million. That is the risk that we are talking about, about
being exposed to this in the food supply as it currently exists.

Senator KENNEDY. You cannot give us these assurances now. The
Commissioner just indicated the inadequacy of investigating man-
power. We have just reviewed some of these investigations.
Before you give us assurances about what Americans can or cannot

eat or what they can expect, I think you have to have a good deal more
confidence in the kinds of investigating reports that say here that in
Iroquois, S. Dak., is in the middle of nowhere, and you have no man in
the State so consequently any further followup would place undue
burden.
So before you start giving assurances to the American people, I

think we ought to have a greater degree of confidence in what you can
assure people about.
Dr. EDWARDS. I would like to correct the record on that one,

Senator. We were talking earlier about our investigation. Once a,
positive is found it is on a responsibility to brake a follow-up investiga-
tion. The U.S. Department of Agriculture, on the other hand has the
responsibility for testing the meat. I think the sampling that they are
doing is statistically valid, and we can assure on the basis of this
sampling. If we do not follow up adequately, that is a separate issue.

Senator KENNEDY. Why have 21 nations of the world banned DES
to feed cattle? What do they know about it that we do not?
Dr. VAN HOUWELING. The use of DES in animal feed is particu-

larly important when you are feeding cattle to fatten them for slaugh-
ter. This is done to a very limited extent in other countries.
Senator KENNEDY. Why do they ban it if it is done very limitedly?
Dr. VAN HOUWELING. There is no advantage to its use, so it is

very easy to ban it.
Senator KENNEDY. Because they do not use much of it, it is easy

to ban, and if they use a lot of it, it is more difficult to ban? Why is
that?
Dr. VAN HOUWELING. They do not feed cattle for slaughter as

we do in the United States.
Senator KENNEDY. Why did they ban it?
Dr. VAN HOUWELING. I started to finish by saying---
Senator KENNEDY. Do they know why they ban it? Do these 21

nations know why they ban it?
Dr. VAN HOTYWELING. We have not been able to determine why

they ban it.
The methods for feeding beef cattle and sheep in many countries

are different than what is used in the United States and Canada.
Cattle are range-fed in these countries and not fattened in a feedlot
immediately prior to slaughter. DES is not considered to be effective
in cattle that are exclusively range fed. FDA will contact each of the
21 countries that have reportedly banned DES and ask for more
definitive information. This will be provided to the committee at
a later date.

Senator KENNEDY. But they have been able to determine it.
Thank you very much.
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We are going to recess briefly, because there is another vote; and
then we will take up our other witnesses.
Thank you very much.
(Short recess.)
The subcommittee will come to order.
The next witness is Dr. Frank J. Rauscher, Director, National

Cancer Institute, National Institutes of Health.
Dr. Rauscher, I welcome you and look forward to your testimony.

STATEMENT OF DR. FRANK J. RAITSCHER, JR., DIRECTOR, NA-
TIONAL CANCER INSTITUTE, NATIONAL INSTITUTES OF HEALTH

Dr. RAUSCHER. Thank you, Mr. Chairman.
My presentation, Mr. Chairman, is essentially a synopsis of scientific

data, some of which was presented this morning and, in part, other
data that NCI has provided to the FDA.

First of all, in terms of its carcinogenicity in animals, DES has
been shown to be carcinogenic in mice of both sexes since the late
1930's. DES along with other estrogens has been widely used as an
experimental carcinogen. All have been shown to produce a variety
of tumor types in several species.
The structure of DES and its main tumor responses are tabulated

in appendixes 1 and 2. They include tumors of several endocrine-
related organs but also tumors of other tissues such as kidney tumors.
Dose-response studies have shown that the carcinogenic effect is

retained at low levels of administration. In addition, a combined
effect of X-irradiation and DES which results in the potentiation of
mammary carcinogenesis in rats was recently reported by various
workers.
Further work along these lines, using progressively lower doses of

radiation combined with DES, is underway in Dr. Segaloff's laboratory
under contract from the National Cancer Institute.
A point that needs to be made is that all the types of tumors in-

duced by DES can also be similarly induced by natural estrogenic hor-
mones. However, DES is chemically different from natural estrogens
and we do not know its molecular mechanism of action.

CARCINOGENICITY IN HUMANS

DES is used in therapy for its marked estrogenic activity in men
and women. In this context, since estrogenic stimulation is well
known as a causative factor of human cancers, DES, as an estrogen,
must be considered a potential human carcinogen.
In addition, specific effects of DES have been recognized. Herbst

et al., recently reported in New England Journal of Medicine, 284:
878-881, 1971, the development of adenocarcinoma of the vagina—
an otherwise very rare type of cancer—in young women who had been
exposed to DES during fetal life after their mothers were treated with
DES during pregnancy.

This association has also been reported by Greenwald in previous
testimony.
These tumors appeared at a very early age—late teens and early

twenties—and they may therefore represent just the first manifesta-
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tion of the carcinogenic effect which usually is manifested after a long
latent period.

It is unfortunately quite possible that the population of women and
men who have been exposed to DES during fetal life will represent
a high-risk group for cancer, possibly at different sites—for example,
breast, testes, pituitary, adrenals.

Therapeutic use of much higher doses of DES in male patients,
in the therapy of prostatic cancer, also leads to the growth of mam-
mary tissue in men and in some cases to the development of mammary
cancers.

Finally, it has been known for many years that occupational
exposure to estrogenic hormones—in laboratories and in manufactur-
mg plants—can lead to growth of mammary tissue in men.
In conclusion, it can be stated that DES is definitely a carcinogenic

substance for several animal species and apparently for the human.
Senator KENNEDY. You are satisfied it is also a carcinogenic sub-

stance for human beings?
Dr. RAUSCHER. The data we have right now, largely through the

two studies reported this morning, are highly indicative that this
is true. It is difficult to answer your question directly.
As a scientist, we know that the only real direct way of doing this

is to inoculate test people and of course this would never be done.
Rather than do that, we rely on epidemiologic information such as
that presented this morning.
Senator KENNEDY. I suppose there is always more information

that one could glean from additional research and testing. But as
I understand, just from the available information, you believe that
there is a reasonable presumption to assume that it is carcinogenic 
Dr. RAUSCHER. In my judgment; yes. Certainly with high doses,

it is very reasonable to assume and 
Senator KENNEDY. You are not prepared at this time to give the

degree or the quantites that would be necessary to induce cancer?
Dr. RAUSCHER. No; that is one of the problems. As the Com-

missioner mentioned this morning, we have to do far more at very
low doses. But this is time consuming to the point of many years,
frankly.

Senator KENNEDY. You cannot say at what levels, over what periods
of time it will induce certain cancers. But then we cannot say that
because there are some traces for a period of time that it will not
mean that there is an increase in instances of cancer 
Dr. RAUSCHER. That is right; we cannot. I do not think we can

say that about any compound. Of the thousand chemicals known
to be cancer causing in animals, about 20 or 22 of these are known to
be cancer causing in men.
I do not think that for one of these we can answer that question

with any definitions. Part of the problem is that we are such a hetero-
geneous population. It depends on who is exposed at what time and
what other factors he is exposed to. This is part of my concern about
a presumed chemical carcinogen in man. It is not only that chemical,
but it may be the chain reaction it contributes to which may eventually
result in cancer. It is almost impossible, therefore, to pin down
which chemical and at which dose.
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Senator KENNEDY. Doctor, you are the chief, the distinguished
head of the Institute. Just as a matter of conviction, if you felt there
were some means of reducing any sort of exposure to DES, even if we
do not know the precise amount which might cause cancer, it is still
advisable to reduce that exposure to such 
Dr. RAUSCHER. Mr. Chairman, my job is to prevent people from

getting cancer and to prevent the continuation of cancers. When I
see any data that may be with reasonableness assigned to a potential
carcinogenic role, I think the prudent course is to try to remove that
possible carcinogenic stimulus from the environment.
Senator KENNEDY. As you point out, I suppose you have to balance

that viewpoint against the other economic implications 
Dr. RAUSCHER. This must certainly be considered. For instance,

in my own field, just to stay within cancer, we know that certain
estrogens are potent chemotherapeutic agents for the treatment of
men with prostatic cancers. So here clearly it is a balance, but our
judgment is—and I think this is borne out by many studies now—
that the use of that particular drug, although it may be carcinogenic,
is far more valuable in warding off or controlling that particular
tumor that the person has now. There is a risk-benefit ratio.
Senator KENNEDY. As I understand, the example you gave, Doctor,

is a medical consideration and not an economic consideration.
Dr. RAUSCHER. That is right.
Senator KENNEDY. You are more sympathetic to considering the

medical implications of it, I suppose, as a researcher.
Dr. RAUSCHER. Other economic or other kinds of considerations

clearly must be considered. Additional studies may show or may not
show that low doses of a particular chemical contribute to man's
carcinogenic burden. In the case of DES, if this can be shown—and
many more studies need to be done, admittedly—but if it is shown
that way, I do not think the other economic benefits would outweigh
removing a cancer causer from our environment, if in fact it is shown
to be that.
Senator KENNEDY. As I understand further, you think that,

although we cannot tell exactly the danger that is provided, at least
we ought to determine that first before continuing even with the low
distribution of DES.
Dr. RAUSCHER. I think these are testable hypotheses, and additional

data will put us on more firm ground.
Senator KENNEDY. How long would that really take, do you think?

I know it is always difficult to predict and project, but would your
agency be willing to help in the research and cooperation with the
Food and Drug 
Dr. RAUSCHER. Yes, indeed.
Senator KENNEDY (continuing). To try and make that determina-

tion, so if it really is not a danger, we could reinstitute it?
Dr. RAUSCHER. Absolutely. We are doing that now. Some of the

studies you heard this morning were, in part at least, supported by
the National Cancer Institute. The problem here, which I think is
essential to much of the discussion that you heard this morning, is
that with most drugs that you might consider toxic or hazardous to
man, you know that it is toxic within 10 minutes to 10 days to 2
weeks; at least, very soon. With cancer causers—and we already
have this information—it can take 20, 30, or more years.
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There is evidence that tumors occur, for instance, in mammary
cancer at a peak age in women between 25 to 45. Something happens
in the first years of the life which eventually shows up as cancer.
This may be the very thing we are talking about, with very low doses
of a chemical like DES.
It could take another 10 or 20 years. The only way to determine

that is to survey large numbers of the population, and this we are
doing and continuing to do in collaboration with our colleagues in the
FDA.

Senator KENNEDY. That is being done by research laboratory
rather than experimenting with our own people? -
Dr. RAUSCHER. The whole Nation is a research laboratory when it

comes to this kind of population survey; yes.
Senator KENNEDY. Can you tell me whether in your own research

or your own knowledge, why some of these other countries have banned
DES? The Cancer Institute has tremendous contact with other
nations and countries, and some research 
Dr. RAUSCHER. I do not know the specific answer to that question,

but I have been told by some of my staff that these nations must be
concerned about the knowledge that we have had for 30 years that
DES is a carcinogen in animals. Certainly they are aware, as we are,
of the literature—studies provided by my two colleagues this morn-
mg—that pregnant women put their female daughters at risk. I am
concerned and I am impressed, frankly, with the fact that not only
have other nations banned it, but two nations have banned the import
of meat from our country. I can only presume they are concerned about
DES as a potential health hazard.
As far as I know, neither they nor we have any direct evidence that

DES causes cancer in people when they eat it at levels now being
detected in the few samples of meat or liver in which it has been
found. We have no direct evidence; and to that extent, my colleagues
that appeared before me are absolutely correct.
Senator KENNEDY. But they do have good evidence that it does

not?
Dr. RAUSCHER. That is right.
Senator KENNEDY. And that there has been research which would

indicate that DES in other amounts has been at least to the satisfac-
tion of these researchers, a primary cause for 
Dr. RAUSCHER. That is right. There is critical information that we

do not have now, but which we are trying to get.
For instance, we know that DES is a chemical structure which is

different from the naturally occurring hormones. Does this mean
that it is a more potent carcinogen? We do not know yet, but we can
find out. We do not know, for example, whether very young children
exposed to this may have a higher response rate than you and I as
adults. There are examples of this in cancer literature which show if
you are young, you respond more quickly than if you are old. We do
not have enough of this kind of information. Until we get it, I think
the prudent course is the position I have taken before.
Senator KENNEDY. Which is to ban it?
Dr. RAUSCHER. Which is to insure, again in cooperation with the

FDA, that man is not exposed to this material.
Would you like me to continue?
Senator KENNEDY. Yes.
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Dr. RAUSCHER. Now, in terms of the extent of exposure in the
population, far higher exposures of individual people to DES occur
as a result of its drug use and of occupational exposure.
The administration of DES has recently been recognized by the

FDA as contraindicated during pregnancy. The annual production
as an animal feed additive is approximately 50,000 pounds per year.
The extent of occupational exposure is largely dependent on the

large-scale production of DES for use in animal feed. A survey of
occupational sources of exposures and an epidemiologic study of the
exposed populations is highly recommended and is being done.

Finally, we come to the use of DES as a feed additive. Current use
practice is reported to lead to the presence of detectable residues in
over 1 percent of the samples of beef liver that have been analyzed.
The doses that are present in such residues have been of two parts
per billion or more. In a single 150-gram serving of beef liver, at two
parts per billion, the intake would be about 0.3 micrograms. It should
be noted that DES has not been detected, as far as I know, in any
other edible portion of animals in which DES was detected in the
liver.
The extent of use of liver in the diet varies, but liver is an item of

large consumption.
The main reasons for concern over this environmental carcinogenic

hazard are the following.
Individual doses of about one microgram of DES, ingested at long

intervals, could add to the existing carcinogenic burden for the
population. However, as long as the use of DES in feed is allowed to
continue, there could occur instances of even higher contamination.
As mentioned above, another reason for concern about DES use is

the occupational hazard to those people exposed to it continuously
for long periods of time during the manufacture of the large amounts
of DES required by the feed industry.

Finally, Mr. Chairman, and in order to put this testimony in objec-
tive perspective, I must say that at the present time, our data do not
incriminate DES ar4 a human carcinogen when ingested at levelQ
currently being detected in beef liver.

This fact, however, will not allow us to forget our concern when you
recall that DES has been used for only approximately 15 years as an
additive to feed grain; even with the relatively high doses used in the
treatment of pregnant women it has taken 14 to 20 years to determine
that cancers were induced in young women whose mothers received
this drug during pregnancy.
My point here, to deviate just a moment, is we simply do not have

enough years under our belt to determine whether even low doses have
any carcinogenic effect or not in man.
It is certainly true, as has been stated by some, that there is far more

chemical substance capable of causing cancer in tobacco smoke or
smoke which is generated during the process of charcoaling meat,
than there is in the occasional sample of liver found to be contamina-
ted with DES.

Nonetheless, it is important also to point out that exposure to these
sources of carcinogens are largely matters of personal choice and can
therefore be avoided.
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In conclusion, therefore, DES is (a) a potent carcinogen for animals,
and (b) an apparent carcinogen for man under specific circumstances.
These are the facts that we provided to the FDA.
Senator KENNEDY. Doctor, you have been enormously helpful today

on this matter, as you are on some of the others.
The Cancer Institute, knows the full commitment of the Congress

and the President on this whole area, and I think it is in excellent hands.
You have been enormously valuable to us here this morning.
You have given us a very balanced and valuable comment. I under-

stand from your conclusions that purely from a health consideration,
given what you know about this, you would like to reduce even the
limited exposure of American people to DES.
Dr. RAUSCHER. I think until we know more about it, this would be

the prudent choice.
(The prepared statement of Dr. Rauscher follows:)
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Mr. Chairman and Members of the Subcommittee:

I appreciate the opportunity to appear before you to present the

scientific data on the carcinogenic hazards of diethylstilbestrol (DES).

A. Evidence of Carcinogenicity

1. Carcinogenicity in Animals. DES has been shown to be carcinogenic

in mice of both sexes since the late 1930's. DES along with other estrogens

has been widely used as an experimental carcinogen. All have been shown to

induce a variety of tumor types in several species. The structure of DES and

its main tumor responses are tabulated in Appendices 1 and 2. They include

tumors of several endocrine-related organs but also tumors of other tissues

such as kidney tumors. Dose-response studies have shown that the carcinogenic

effect is retained at low levels of administration. In addition, a combined

effect of X-irradiation and DES which results in the potentiation of mammary

carcinogenesis in rats -7as recently reported at Segaloff et al (Cancer Research

31:166-168, 1971). Further work along these lines, using progressively lower

doses of radiation combined with DES, is under way in Dr. Segaloff's laboratory

under contract from the National Cancer Institute (NIH-NCI-E-71-2131).

A point that needs to be made is that all the types of tumors induced

by DES can also be similarly induced by natural estrogenic hormones. However,

DES is chemically different from natural estrogens and we do not know its

molecular mechanism of action.

2. Carcinogenicity in Humans. DES is used in therapy for its marked

estrogenic activity in men and women. In this context, since estrogenic

stimulation is a well-known causative factor of human cancers, DES, as an

estrogen, must be considered a potential human carcinogen. In addition,
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specific effects of DES have been recognized. Herbst et al. recently reported

in New England Journal of Medicine 284: 878-881, 1971, the development of

adenocarcinoma of the vagina (an otherwise very rare type of cancer) in young

women who had been exposed to DES during fetal life after their mothers were

treated with DES during pregnancy. This association has also been reported by

Greenwald (Hearings before the Subcommittee on Government Operations, House

of Representatives, "Regulation of Diethylstilbestrol," November 11, 1971,

pp. 9-20, and New England Journal of Medicine 285: 390-392, 1971). These

tumors appeared at a very early age (late teens and early twenties), and

they may therefore represent just the first manifestation of the carcinogenic

effect which usually is manifested after a long latent period. It is un-

fortunately quite possible that the population of women and men who have-been

exposed to DES during fetal life will represent a high-risk group for cancer,

possibly at different sites (e.g., breast, testes, pituitary, adrenals).

Therapeutic use of much higher doses of DES in male patients, in the therapy

of prostatic cancer, also leads to the growth of mammary tissue (gynecomastia)

and in some cases to the development of mammary cancers. Finally, it has been

known for many years that occupational exposure to estrogenic hormones (in

laboratories and in manufacturing plants) can lead to growth of mammary tissue

in men.

In conclusion, it can be stated that DES is definitely a carcinogenic

substance for several animal species and apparently for the human.

B. Extent of Exposure in the Population

Far higher exposures of individual people to DES Occur as a result of

its drug use and of occupational exposure. The administration of DES has
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recently been recognized by the FDA as contraindicated during pregnancy.

The annual production as an animal feed additive is approximately 50,000

pounds per year.

The extent of occupational exposure is largely dependent on the large-

scale production of DES for use in animal feed. A survey of occupational

sources of exposures and an epidemiologic study of the exposed populations is

highly recommended. Such a suggestion has been forwarded to the National

Institute of Occupational Safety and Health.

Finally, we come to the use of DES as a feed additive. Current use

practice is reported to lead to the presence of detectable residues in over

1% of the samples of beef liver that have been analyzed. The doses that are

present in such residues have been of 2 ppb or more. In a single 150 g serving

of beef liver, at 2 ppb, the intake would be about 0.3 microgram. It should

be noted that DES has not been detected in any other edible portion of

animals in which DES was detected in the liver. The extent of use of liver in

the diet varies, but liver is an item of large consumption.

The main reasons for concern over this environmental carcinogenic hazard

are the following:

Individual doses of about 1 microgram of DES, ingested at long intervals,

could add to the existing carcinogenic burden for the population. However,

as long as the use of DES in feed is allowed to continue, there could occur

instances of higher contamination.

As mentioned above, another reason for concern about DES use is the

occupational hazard to those people exposed to it continuously for long

periods of time during the manufacture of the large amounts of DES required

by the feed industry.
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Finally, Mr. Chairman, and in order to put this testimony in objective

perspective, I must say that at the present time our data do not incriminate

DES as a human carcinogen when ingested at levels currently being detected

in beef liver. This fact, however, will not allow us to forget our concern

when you recall that DES has been used for only approximately 15 years as an

additive to feed grain; even with the relatively high doses used in the

treatment of pregnant women it has taken 14 to 20 years to determine that

cancers were induced in young women whose mothers received this drug during

pregnancy. It is certainly true as has been stated by some that there is far

more chemical substance capable of causing cancer in tobacco smoke or which

is generated during the process of charcoaling meat than there is in the

occasional sample of liver found to be contaminated with DES. Nonetheless,

it is also important to point out that exposure to these sources of carcinogens

are largely matters of personal choice and can therefore be avoided.

In conclusions, therefore, DES is (a) a potent carcinogen for animals,

and (b) an apparent carcinogen for man under specific circumstances. These

are the scientific facts that are being weighed by the FDA in exercising its

regulatory responsibilities.
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APPENDIX is

1. Structural For;nu1 for DES:

HO— OH

2. Accepted Chemical Abstract- Registry Name and Number:

(#56,51)

3. Synonyms- fcr DES:

a1pha,a1phe-Diethy1-4,4'-sti1benedio1
Bio-das
3,4-Bis(p-hy.droxYpheny1)-3-haxeile
Comestrol estrobcne
Cyren A
DEB

. •

a01-Diethyl-4,4'-stiltaoediol
Diethylsti)Catterol
Diethylstilbbstrol
trans-Diethylstilbestrol
4,4'-Dihydro-a,a-diethylsti1bene
3,4'(4,4.1 -Di'aydroxypheny1.)hex-3-ene
Domestrol
Estilbin 'CO"
Estrobene •
Estrosvn
Fonato)
Grafestrol
3-Hexene,3,4-bis(p-hydroxypheny1)-
HiBestrol
Micrcest

Milestrol
Nao-Castranol 1
Oestrogenine
Oestremanin
0e3t,.:,rns;1
Cestr,lienin

CL.roganique Iscov.sca -
Sorrel
SexoerAin
Sibol
Stil

Stilbestrol
Stilbestrol, diethyl-

• Stilbatin
Stilb:,estroform
Stiltoestrol
Stinap
Stil-Rol .
Synestrin
Synthoestrin
Syntefolin
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APPENDIX 2

MOUSE
Strain Sex Tumor Type

BALB/C3H Male Interstitial Cell Tumor

C3H

Strain A

Male Mammary Carcinoma
Castrate Male Mammary Carcirpma

Castrate Male Mammary Carcinoma
Female Mammary Carcinoma

Male Testicular 'Tumors

Strain
RAT

Sex Tutor Type

MPlA
Pituit:r (:!--77.7;2-Lvtcoti-cric,

' Vt.,7:0tr0;::hiC)

Sprague-
Dawrey Female Ovarian

Uterine .

Female & Male Bladder

Female & Male Adrenal

- _

Strain
HAMSTER

Sex Tumor Type

Male Renal Twor
Male • Pituitary Chromophobe Adenomas

MAIN TUMOri RESPONSES TO IDES
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Senator KENNEDY. Thank you very much.
Well, I have another vote on the floor of the Senate.
We have one more witness, and we will come back and hear the

witness.
(Short recess.)
Senator KENNEDY. The subcommittee will come to order to hear

Dr. Duane Flack, chairman, Task Force Committee on DES, Amer-
ican National Cattle Association.

STATEMENT OF DUA.NE E. FLACK, D.V.M. CHAIRMAN, TASK FORCE
COMMITTEE, DES, AMERICAN NATIONAL CATTLE ASSOCIATION

Dr. FLACK. Thank you, Senator.
On behalf of the American National Cattlemen's Association,

thank you for this opportunity to present comments relative to the
current interests and proposals concerning the use of diethyl-
stilbestrol—DES—in animal feeds.

It is my understanding that the purpose of this hearing is to discuss
the proposed banning of DES by the Food and Drug Administration—
FDA—and pending hearings associated with that proposal.
I am sure there is concern in this committee in what would appear

to be an increased incidence in the occurrence of DES residues in liver
samples. The question is undoubtedly implied, if not stated, why not
ban DES now? I am privileged and happy to speak to these points.
The use of this efficiency promoting additive has been a commonly

accepted practice for nearly two decades. It has been estimated that
80 to 90 percent of the cattle on feed receive DES or similar hormo-
nal products in one form or another.

Its  advantages have been available to all segments of the industry.
LSimple calculations would indicate that DES is responsible for the
pimb-duction of literally billions of pounds of wholesome, pure beef per
year.

If the efficiencies realized in just the finishing phase of cattle pro-
duction were to be lost sirloin steak would be 10 to 15 cents per pound
higher than it is today.
That could be expanded against the number of pounds consumed

today to equate 2 0 million to $400 million added food bill to this
Nation's cons
Senator KENNEDY. As I understand, the Department of Agriculture

studies estimate that the average cost would be 3 cents per pound, with
a total of $3.65 per year per person eating 110 pounds of the meat—
I am just wondering if you had a chance to examine those studies
which they have done on this subject; and if you have had a chance
to do so, what is your reaction to those studies?
Dr. FLACK. Yes, sir; I have.
I read through the report prepared for the USDA on this subject.

The report was designed on three hypothetical circumstances that then
led to conclusions that $3.85 per person would be the added cost.
The figure I am using, 10 to 15 cents per pound at retail level for

cuts of sirloin steak, is based upon studies and investigations we have
conducted ourselves, by taking groups of cattle, placing them on

84-843 0-72 5
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feed, without use of any additive, following those cattle through the
entire feeding period and calculating the measurable cost against those
of comparable cattle using the drug.
You will come up with a cost of approximately 3 to 5 cents a pound,

on a live cattle basis.
To convert that to 60-percent yield in the packing plant and apply

the formula for various cuts of meat—all meat is not priced the same
throughout the carcass—you come up with very legitimate estimate
of 10- to 15-cent increase in cost for higher priced cuts of beef, such as
sirloin steak.
In a marketplace that is today as concerned as it is about the high

price of beef, I think this is pertinent. If for no other reason, doesn't
this make it important not to ban the use of DES unless it is truly
necessary?_Is it?
DES has been used with unquestioned confidence in its safety and

efficiency. It has only been in the last year, and more specifically in
the past several months, that we have heard accusations, claims and
counterclaims, reports of increased residue instances, and widespread
publication of each.
These events have brought confusion and disagreement among the

regulatory agencies, scientific and commercial representatives, the
cattle industry itself, and most crucial of all, that ubiquitous group
known as the consumer.
Mc-the best of my knowledge, never has a residue of DES been

detected in carcass beef even though samples are tested from the same
animals from which other tissues are submitted. I have not heard of
the first case to be identified of a human illness of any kind caused

by the ingestion of DES in the form, the manner, or I tilti_itity repre-
sented in the residues identified in a few isolated liver samples-
I understand that chemicals of comparable estrogenic 

act 

ivity are

present in many common natural foods at relatively much higher levels.
I also understand that DES specifically is commonly used for the

therapeutic treatment of several conditions in men and women at

tremendously high levels as compared to those we are discussing.
This is where it appears some problem has occurred. But surely

some kind of dose to effect; and benefit-to-risk ratio should be applied.

This is certainly the practice with any other therapeutic drug. The

relation between therapeutic dose and tissue residue level are ridicu-

lously far apart.
These facts being true, I find it alarming that there is being gener-

ated an impression that this Nation's meat supply is contaminated

when, in fact, this simply is just not the case.
Right in this room today, we have heard references made to meat

specifically, or steak. date, all monitoring testing done by the

USDA has not identified a residues. of this chemical in carcass meat.

The beef cattle industry is concerped)
The ANCA has appointed the ad hoc committee which I represent

today. Ours is a multi-billion-dollar industry. I think we rightfully

have more sincere interest in the wholesomeness, purity, and quality

of our product than all the scientists and legislators you could gather

to discuss the subject.
Senator KENNEDY. On your committee, what is the makeup of

that committee? How many members?
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Dr. FLACK. It is a committee of four people, represented from
throughout the Western part of the United States.
We have Dr. Jim Nofziger, consultant nutritionist from California;

there is myself as cattle feeder and veterinarian; a man from Idaho,
Mr. Tom Hovenden, executive secretary, and director of Idaho
Cattle Feeders; Tom Herrick, president of the Texas Cattle Feeders
Association.
Senator KENNEDY. You have got a researcher and yourself, a

veterinarian, who would be evaluating the scientific information?
Dr. FLACK. Yes, sir; although the real purpose of the task force is

not a research committee.
The committee was formed by ANCA for the specific purpose to

act as liaison between regulatory agencies and the cattle feeding
industry in the proper use and control of the product, not in the
technical investigation or scientific aspects of the product itself.
We have heard comments concerning the use of DES in foreign

countries.
I might just touch on that.
Specifically, there is some confusion as to what really constitutes a

product that is being banned.
From one standpoint, you could refer to it as a specifically outlawed

product where a legislative mandate has been passed, that this
product will not be used.
On the other side of the picture, and I think much more commonly,

the circumstances you have been referring to as far as the 21 countries,
it just merely has not been approved for use.
In this, it is significant at least to point out that /the husbandry

and the cattle production practices of the rest of the-World and the
countries specifically that you are referring to are certainly much
different than those in the United States today.
We probably have the only place in the world where cattle are

under confinement, fed high concentrates for finishing of the beef to
the condition that the American consumer desires and demanffq
We can always take a great deal of pride in the amount Off—Tspect

that our product has and the demand for our type of beef throughout
the world.
Senator KENNEDY. Even though what you are really saying there is

that they do not use it, still they banned it; why have they banned it?
Dr. FLACK. I think in many of the cases—I am not experienced or

well versed in all phases of international law or regulatory services of
the various countries—but I think in many of the countries it has not
been banned. It has not been approved. This has really been a test of
contention here in this country.
In some circumstances it has been legislatively banned, as I under-

stand it. Many of these bannings go back many, many years before
even the common use of the drug in animal feeds. I think there has
probably—and I cannot speak for the legislative actions of other
countries—has been a fear, so to speak, of just the classification
"hormone"—there have been some other cases specifically, at least
where the claim has been made that this has been used as a means of
a nontax trade barrier for restriction of importation of American beef.

Senator KENNEDY. Argentina was in 1961; that is official bulletin;
that is the list here. I am not going to take up your time by going
through it.
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I will make the list of the countries, what countries have undertaken
the ban, included in the record at the appropriate place, so as not to
iutexrupt the witness' testimony.

There are, of course, two countries which banned the importation
of American beef because they used DES: Sweden and Italy. I am
not sure they were great importers of beef, but they have taken that
actiori.1
DrTFLAcK. Here again, I cannot speak for this action or the reason

why. It has been reported by industry people here that this has been
done as a means of a trade barrier.
The apparent increased instances of residue identifications do not

appear to be due to produce abuse. It does seem to be due to an
accelerated monitoring program and simultaneous application of a
much more highly sophisticated assay technique.
I am advised by competent authorities that Ce reliability of the

gas liquid chromatographig—GLC—technique is questionable at levels
less than one part per
The availability of competent people and facilities to conduct GLC

determinations are extremely limited. The industry needs a capability
to monitor its own program. It takes time to develop these services.
I feel confident in saying that management practices and control of

DES have improved significantly over the past year. This has been
stimulated by an awareness that a problem does exist.
What happened, then, when residues have been identified? I feel

that it would be erroneous to imply that some cases of failure to com-
ply with the regulatory laws have not occurred. Where this is shown
to be the case, the full weight of the law should be applied.

Intentional abuse or disregard of withdrawal regulation has not
been a significant factor, however.
Inadvertent cross-contamination, for one reason or another, seems

to have been the most common cause. Carelessness has happened,
human error, poor management or manufacturing practices, have
been identified. These are problems which are identifiable and manage-
able; they are not the exotic, profound, and mysterious.
Other questions of a more technical nature are also arising. The

carcinogenicity of DES has been legitimately challenged.
Senator KENNEDY. Why do you think the incidence has been—you

think the incidence has been increasing; you have given some of the
ways and reasons; but you say they are controllable; yet, we find
from those reports there has been some increase 
Dr. FLACK. There are two factors. No. 1, there have been a lot more

tests run. We have larger total number tests.
No. 2, the tests or the specificity of the tests critical to two parts

and below per billion really are levels that by prior methods would
have been considered zero.
Senator KENNEDY. But the total numbers are higher, as I under-

stand; the figures, the percentages, are higher than we were a year ago?
Dr. FLACK Yes, sir; and for that reason, because of the increased

ability of the test, to detect very, very small levels, which was not
the case a year ago, or previously.
Senator KENNEDY. Do you think as the tests get better that it is

going to show other increases?
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Dr. FLACK. That would be a matter of conjecture on my part. I
cannot answer that. I think without a doubt the industry is responding
to this. In other words, take the case of the individual user, the man.
on the farm who has been using this product, or others, in full con-
fidence that his management practices were sufficient and now with
the new test, which is pointing out that we do have a residue problem
below levels previously detectable, we are finding a very extreme
interest in the industry to improve management techniques and manu-
facturing practices.
I feel confident it will be done. The biological significance of these

ultraminute traces, or the relationship to previously identified levels,
has not been established.
I would quote—and this itself has actually been repeated by several

different people this morning—one of the witnesses this morning, Dr.
Greenwald, did state that, 

``.1t 
has been noted that as we have studied

vaginal cmcer patients inLtre State and mothers all treated thera-
peutically, tth_e_Le is no reason to suspect that DES in food caused any
of the tumors!' \This is a point we feel needs a great deal more investi-
gation and 

expi 

anation.
What is the importance of the fact that residues have only been

identified in a small percentage of liver and a few kidneys? What is the
relationship of this to our total beef supply?
Are other means available to monitor and control potentially con-

taminated livers? Not all routes of original administration have been
identified with residue problems?

e act that DES is widely used, and yet well over 97 percent of
t e Government's objectively collected samples have shown no
residue, bears undisputable evidence that the product is being safely
use7We need to determine, then, what management and manufac-
turing practices need to be applied in those isolated instances to insure
that no residues will occur in violation to regulation.
And, finally, what constitutes none? It has been stated on many

occasions by competent scientific investigators that mankind, our
environment, Mother Nature, herself, could not comply with an
absolute zero attitude on anything.
These are not answers for me to determine. These are topics and

discussions that need to be heard. For this reason, AN CA heartily
endorses the efforts of FDA to bring this matter out in the open before
taking further action.
We feel confident that these hearings will bring to light opportunities

to solve problems and allow continued use of this tool. Take away a
tool responsible for a 10-percent advantage in efficiency of production,
and that cost will be reflected throughout the chain of production all
the way to the consumer.
On the other hand, the unquestioned confidence of the consumer is

the most valuable asset of the American agricultural producer. DES
or any other product is of no value if it hinders product quality,
wholesomeness, or safety. Such determination, however, must be
based on fact, not emotion; true relevance, not speculative potential-
ity; and, above all, reason, not politically motivated and unfounded
accusations.
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Senator KENNEDY. Thank you very much, Dr. Flack, for your
testimony. We have heard that there is a potential hazard to workers
exposed to cattle using DES. Are you aware of this, concerned about
it, or is your committee going to consider this as well?
Dr. FLACK. We have had no indications where any apparent

problems have arisen. In my own schooling and experience as a
veterinarian, prior to becoming directly involved in the feeding
industry, I have heard reports of several problems of this nature,
originating clear back with the original use of the product. Some of the
investigators at laboratories that were under very close exposure
over a period of time may have had some problem. I do not know of
any reported problems of this nature since then, and it is not something
we have considered as a problem in the feeding industry.
Senator KENNEDY. Do you plan to file an objection with the Food

and Drug Administration?
Dr. FLACK. We are not a licensed manufacturer, so we are therefore

not in a position to do so. We are a user, not a licensee.
Senator KENNEDY. You do not have the ability to do so under the

regulations?
Dr. FLACK. No, sir. I understand it is merely the licensed manu-

facturer of the product who is in a position to file with the FDA.
Senator KENNEDY. Though I have some reservations about

your position, I think you ought to be entitled to make those
recommendations.
Dr. FLACK. I can assure you that we are confident these are being

filed.
Senator KENNEDY. All right.
If this were to be banned, would it work an economic hardship on

some cattle feeders more than others, or would the ban be served as
an economic hardship equitably across the board, so to speak?
Dr. FLACK. The point was made earlier today in testimony, the

comparison or the relative position of feeder against feeder, big and
small.

This would, the banning of the product, totally taken completely
out of use, put the feeding industry on an equal basis across the board;
so there would be no advantage or disadvantage. I would like to
extend on that a little bit.
The problem would come and it would be one that would be hard

toA_lentify who is going to pay the bill.
al we take a product which originates as calf on a ranch that has

a value, and we end with a piece of meat on a consumer plate, and we
reduce by a factor of approximately 10 percent, the efficiency of the
production of that product, that cost has to be paid, whether it is
less money for the original calf or whether it is more money for the
eventual piece of maaV or if it is merely a decreased quantity which
is to be consumed, a Fig concern of the cattlemen in this counfr-37?
(The prepared statement of Dr. Flack follows:)
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Gentlemen:

On behalf of the American National Cattlemen's Association,

thank you for this opportunity to present comments relative to the

current interests and proposals concerning the use of Diethylstil-

bestrol (DES) in animal feeds.

It is my understanding that the purpose of this hearing is to

discuss the proposed banning of DES by the Food and Drug Administra-

tion (FDA), and pending hearings associated with that proposal. I

am sure there is concern in this group in what would appear to be

an increased incidence in the occurance of DES residues in liver

samples. The question is undoubtedly implied, if not stated, why

not ban DES now? I am privileged and happy to speak to these

points.

The use of this efficiency promoting additive has been a commonly

accepted practice for nearly two decades. It has been estimated

that 80 to 90% of the cattle on feed receive DES or similar hormonal

products in one form or another. It's advantages have been avail-

able to all segments of the industry.LIIiMple calculations would

indicate that DES is responsible for the production of literally

billions of pounds of pure, wholesome beef per ypar_21

Llf the efficiencies realized in just the finishing phase of

cattle production were to be lost, Sirloin steak would be 10 - 15

per pound higher priced than it is today. )In a market place so

concerned about ..."the high price of beef"..., I think this is

pertinent. If for no other reason, doesn't this make it important

not to ban the use of DES unless it is truly necessary? Is it?

DES has been used with unquestioned confidence in its safety

and efficacy. It has only been in the last year, and more 'specifi-

cally in the last several months, that we have heard accusations,

claims and counter claims, reports of increased residue instances
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and widespread publication of each. These events have brought

confusion and disagreement among the regulatory agencies, scientific

and commercial representatives, the cattle industry itself, and

most crucial of all, that ubiquitous group known as the consumer.

To the best of my knowledge, never has a residue of DES been

detected in carcass beef even though samples are tested from the

same animals from which other tissues are submitted. I have not

heard of the first case to be identified of a human illness of any

kind caused by the ingestion of DES in the form, the manner, or

quantity represented in the residues identified in a few isolated

liver samples. I understand that chemicals of comparable estrogenic

activity are present in many common natural foods at relatively much

higher levels. I also understand that DES specifically is commonly

used for the therapeutic treatment of several conditions in men and

women at trememdously high levels as compared to those we are

discussing. This is where it appears some problem has occured. But,

surely some kind of a dose to effect; and benefit to risk ratio

should be applied. This is certainly the practice with any other

therapeutic drug. The relation between therapeutic dose and tissue

residue level are ridiculously far apart.

These facts being true, I find it alarming that there is

being generated an impression that this nations meat supply is con-

taminated, when in fact, this simply is just not the case.

The beef cattle industry is concerned. The ANCA has appointed

the ad hoc committee which I represent today. Ours is a multi-

billion dollar industry. I think we rightfully have more sincere

interest in the wholesomeness, purity, and quality of our product

than all the scientists and legislators you could gather to discuss

the subject. There are yet unanswered questions, but some things

are becoming clear.
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The apparent increased instances of residue identifications

do not appear to be due to product abuse. It does seem to be

due to an excellerated monitoring program and simultaneous appli-

cation of a much more highly sophisticated assay technique. I am

advised by competent authorities that the reliability of the Gas

Liquid Chromatographic (G.L.C.) technique is questionable at

levels less than one part per billion. This level represents

nearly a third of the current 50 some positives reported. The

availability of competent people and facilities to conduct G.L.C.

determinations are extremely limited. The industry needs a capa-

bility to monitor its own program. It takes time to develop these

services.

I feel confident in saying that management practices and control

of DES have improved significantly over the past year. This has

been stimulated by an awareness that a problem does exist.

What happened, then, when residues have been identified? I

feel that it would be erroneous to imply that some cases of failure

to comply with regulatory laws have not occurred. Where this is

shown to be the case, the full weight of the law should be applied.

Intentional abuse or disregard of withdrawal regulation has not

been a significant factor, however. Inadvertent cross contamination,

for one reason or another, seems to have been the most common cause.

Carelessness has happened, human error, poor management or manu-

facturing practices have been identified. These are problems which

are identified and managable, they are not the exotic, profound

and mysterious.

Other questions of a more technical nature are also arrising.

The carcinogenicity of DES has been legitimately challenged. I

have mentioned the reliability of the analytical technique at the

levels being reported. The biological significance of these ultra
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minute traces or their relationship to previously identified levels

has not been established. What is the importance of the fact that

residues have only been identified in a small percentage of liver

and a few kidneys? What is the relationship of this to our total

beef supply? Are other means available to monitor and control

potentially contaminated livers. Not all routes of original

administration have even been identified with residue problems.

The fact that DES is widely used and yet well over 97% of the

government's objectively collected samples have shown no trace,

bears undisputable evidence that the product is being safely used.

We need to determine then, what management and manufacturing prac-

tices need to be applied in those isolated instances to insure that

no residues will occur in violation to regulation.

And finally, what constitutes none? It has been stated on

many occasions by competent scientific investigators that mankind,

our environment, Mother Nature, herself, could not comply with an

absolute zero attitude on anything. These are not answers for me

to determine. These are topics and discussions that need to be

heard. For this reason ANCA heartily endorses the efforts of FDA

to bring this matter out in the open before taking further action.

We feel confident that these hearings will bring to light oppor-

tunities to solve problems and allow continued use of this tool.

Take away a tool responsible for a ten percent advantage in

efficiency of production, and that cost will be reflected through-

out the chain of production all the way to the consumer.

On the other hand, the unquestioned confidence of the consumer

is the most valuable asset of the American agricultural producer.

DES or any other product is of no value if it hinders product

quality, wholesomeness, or safety. Such determination, however,

must be based on fact, not emotion; true relevance, not speculative

potentiality, and above all, reason must bear some influence on a

logical conclusion.

- o -

11\
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Senator KENNEDY. Thank you very much. I appreciate your appear-
ance here.
At this point I order printed all statements of those who could not

attend and other pertinent material submitted for the record.
(The material referred to follows:)
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Corinna Bazarini
Eleanor Bissinger
Judy Dwoskin
Jean Fox
Tiiu Frankfurt
Ilene Goldman
Joan Gussow
Susan Heath
Vivian Homer
lrmgard Hunt
Gay Lord
Jean McCarroll
Barbara Maltby
Carlin Masterson
Maureen Myers
Maryann Napoli
Barbara Niles
Tina Peterrnan
Lola Redford
Cynthia Stein
Linda Stewart
Arlene Weitman
Mary Whitesides

CONSUMER ACTION NOW, INC., 815 PARK AVENUE, NEW YORK, N.Y. 10021

July 21, 1972

Honorable Edward M. -Kennedy
House Sub-Committee of the Senate Labor and

Public jelfare Committee
The Senate Office Building
Washington, D.C.

Dear Senator Kennedy,

Unfortunately, we at Consumer Action Now were not in-
formed of the hearing on S. 2818 in time to have one
of our group testify. However, this letter is an effort
to record the views of the membership and subscriber-
shi f C.A.N. on the use of diethylstilbestrol in the
feeg of U. S. meat animals.

Our feeling regarding the use of D.E.S. is one of concern
and our reasons are as follows:

- D.E.S. at some dosage levels is a known carcin-
ogen.

- The existence of D.E.S. residues in animal livers
tested.

- the lack of more sensitive testing procedures for
residues.

- The nature and infrequency of existing testing.
- The incidence of vaginal cancers in young women

whose mothers were given D.E.S. to prevent mis-
carriage during pregnancy.

;Ye receive many requests for information of an environ-
mental nature by letter and phone at the C.A.N. office.
It should be of interest to your committee that questions
and concern about D.E.S. are second only to those in-
volving the solid waste problem. The hundreds of letters
questioning the safety of the use of diethylstilbestrol
convince us that this concern is general and not confined
to a small group of "food faddists".

The law says that additives shall be proven safe before
entering•our food supply. In our judgement, D.E.S. has
not been proven safe. We find it particularly disturbing
that even though the withdrawal period has been extended,
residues continue to be found.

Recycled paper saves trees. This is recycled paper.



74

Corinna Bazarini
Eleanor BIssinger
Judy Dwoskin
Jean Fox
Tiiu Frankfurt
Ilene Goldman
Joan Gussow
Susan Heath
Vivian Homer
Irrngard Hunt
Gay Lord
Jean McCarroll
Barbara Maltby
Carlin Masterson
Maureen Myers
Maryann Napoli
Barbara Niles
Tina Peterman
Lola Redford
Cynthia Stein
Linda Stewart
Arlene Weltman
Mary Whitesides

CONSUMER ACTION NOW, INC., 815 PARK AVENUE, NEW YORK, N.Y. 10021

—2—

We feel that the use of diethylstilbestrol in the
feed of meat animals should be banned until such
time as it is proven absolutely safe.

We sincerely hope that our views and those of the
many concerned citizens whom we represent will be
heard and given serious consideration.

Sincerely,

(_ 9.ntabAs--0,_\
Carlin G. Masterson
Consumer Action Now

Recycled paper saves trees. This is recycled paper.
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BEFORE THE

HEALTH SUBCOMMITTEE

OF THE

SENATE LABOR AND PUBLIC WELFARE COMMITTEE

STATEMENT ON BEHALF OF VINELAND LABORATORIES, INC. 

P. O. BOX 70, VINELAND, NEW JERSEY 08260 

This statement is submitted in behalf of Vineland Laboratories, Inc.

for inclusion in the record of the Subcommittee's hearing held July 
20,

1972 to consider actions now pending with regard to the withdrawa
l of

approval of new animal drug applications for diethylstilbestrol (DES),

and to consider S. 2818 which would ban DES from use in animal feed.

Vineland Laboratories, Inc. holds a new animal drug application

for the use of DES in implants. Its current authorization is NADA

No. 10964.

LlIt-rigid safety standard imposed by the applicable law and regu-

lations, i.e., that no detectable residue of DES may exist in edi
ble

portions of animal carcasses, is met fully when DES is administered 
by

the use of implants in accordance with approved conditions specified
 in

the applicable label instructions. Even with the recently increased

testing and the use of the new chemical method of assay there has be
en

no instance of detectable residues of DES from implanted animals. This

was confirmed by Commissioner Edwards' statement before the Subcommi
ttee
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on July 20, 1972, which explained that the new controls over the use of

DES in animal feed were instituted because of reports of misuse of DES

resulting in illegal residues, but which emphatically distinguished the

facts with respect to implants, saying:

"No new restrictions were instituted for DES administered by
implant because no violations were or have been found." (P. 3).

This assurance with respect to the safety of implants was reaffirmed

specifically by FDA witnesses, and by an industry witness, before the FDA

National Advisory Drug Committee in a public hearing at FDA on July 25,

1972. The FDA's own investigations thus prove that the factual basis

stated by Commissioner Edwards for the withdrawal of approval of appli-

cations relating to DES (37 F.R. 12251, 12252) does not apply to implants.

As the proven safety record of the implant method of administering

DES shows, it inherently provides a positive and specific means of

control. The conditions for the administration of implants specified

in the label instructions for implants marketed by Vineland, for example,

are simple and easy to follow. Clearly, there is no factual or legal

basis for the withdrawal of approval of new animal drug applications which

provide for the use of DES in implants.

Moreover, the alleged increase in the number of DES violations

reported by the Department of Agriculture is based upon questionable data

developed by the Department of Agriculture's use of a new chemical assay

method to report purported detections of DES residues substantially below

2 parts per billion (ppb). According to the testimony to this Subcommittee
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on July 20, this new assay method has not been officially published by

the Food and Drug Administration because it has not yet been validated

as a reliable means for detecting residues below 2 ppb. Whether the new

method is more sensitive than the officially prescribed method, there-

fore, is seriously in question and the alleged increase in the number of

violations reported may in fact be so-called "false positives" resulting

from the new method.

Such questionable data cannot validly support the total withdrawal

of DES from use. Even if it may have some genuine value as an alert

to re-examine and improve control procedures and techniques for adminis-

tration of DES, such efforts should be directed specifically to uses

which have developed violations, not towards the use of DES in implants.

Specifically, neither new legislation nor new regulatory actions with

regard to DES should be permitted to involve or jeopardize in any way

the administration of DES by the proven and safe implant method.

Respectfully submitted,

c)?  
James L. Kaler
710 Ring Building
Washington, D. C. 20036
Counsel for Vineland Laboratories, Inc.

July 27, 1972

84-843 0 - 72 - 6
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UNITED STATES DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE

WASHINGTON, D. C. 50250

JUL 11 1972

Honorable L. H. Fountain
House of Representatives

Dear it. Fountain:

Enclosed is thaDHS report up to July 1, 1972, including a list
of 1972 objective phase violations.

Sincerely,

Kenneth W. McEnroe -.Acting

Associte Administrator
Meat and Poultry Inspection P14,0;4.

Enclosures
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REPORT ON DIES SAMPLING
Meat and Poultry Inspection Program

For Week Ending July 1, 1972

Total Samples Analyzed Selective 818
Objective 2310

Nev Noncompliance Cases Selective
Objective S\

Total Noncompliance Cases Selective 28
Objective 26

Total Samples in Compliance Selective 790
Objective 2284

Nev Cases

Total Cases

DES Levels Reported Belay the
Sensitivity (2.0 ppb) of the

Legal Assay Method

Selective 6
Objective 4

Selective 39
Objective 28



0

DES DETECTED ON OBJECTIVE PHASE SAMPLING - 1972

E2aLLI
Date

Collected
DES Level PPB

(Liver)

Sheep 1/27/72 3.3

Cattle 2/1/72 4.15

Cattle 2/14/72 1.5

Cattle 2/15/72 4.5

Sheep 3/3/72 1.80

Cattle 4/4/72 4.1

Cattle 3/15/72 0.60

Cattle 4/4/72 2.1

Cattle 4/3/72 5.9

Cattle 4/3/72 1.53

Cattle 4/3/72 1.30

Sheep 4/4/72 6.81

Cattle 4/4/72 2.0

Cattle 4/5/72 3.8

Cattle 4/11/72 2.0

Cattle 4/13/72 1.1

Dairy Cow 4/6/72 2.85
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Date
Species Collected

Cattle 4/8/72 1.10

Cattle 4/24/72 1.2

Sheep 4/20/72 2,4

Cattle 4/26/72 5.4

Cattle 4/26/72 3.0

Cattle 5/10/72 2.2

Cattle 5/10/72 1.9

Cattle 5/8/72 0.9

Cattle 5/12/72 1.6

Cattle 5/12/72 9.5

Cattle 5/11/72 3.6

Cattle 5/18/72 2.0

Sheep 5/23/72 2.1

Cattle 5/23/72 3.5

Cattle 5/26/72 1.4

Cattle 5/15/72 6.5

Cattle 5/24/72 0.7

Cattle 5/17/72 0.7

Cattle 5/23/72 0.5

Sheep 5/24/72 1.3
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Date
' Collected

6-2-72

DOS Level PM
(Liver)

0.7

,..2EFillt

Cattle

Cattle 6-6-72 0.9

Cattle 5-31-72 1.3

Cattle 6-5-72 1.0

Cattle 6-6-72 0.7

Cattle 6-7-72 0.7

Cattle 6-6-72 0.5

Cattle 6-1-72 0.5

Cattle 6-1-72 1.2

Cattle 6-6-72 1.6

Cattle 6-6-72 2.7

Cattle 6-6-72 2.7

Cattle 6-8-72 2.9

Dairy Cow 6-8-72 0.9

Cattle 6-1-72 1.7

Cattle 6-12-72 1.6

Cattle 6-13-72 0.8
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DATE : December 6, 1971

REPLY TO James Aitchison
ATTN OF : DEN-FO Iroquois, S.D.

SUBJECT : 076-524 E - Illegal Residues in.She Liver

TO : BUREAU OF VETERINARY MEDICINE VM-220 )
ATTENTION: JOHN C. EVANS, FOOD DRUG OFFICER

1. Inspector Dwight Ringhausen has reviewed your November 23, 1971
memo and attempted to answer the questions it raised to the best of
his ability under these circumstances.

2. You must recall that this district was asked to issue a Notice
of Hearing to a Mr. Jim Atcheson for offering cattle to a slaughter-
house, the liver of which contained 6.5 ppb DES. Mr. Ringhausen's
visit to Iroquois, S.D. was for the sole purpose of verifying these
facts prior to the issuance of that Notice of Hearing. Mr. Ringhausen's
visit did disclose that the man's name was James Aitchison and that
this individual had offered sheep for slaughter and not catt1P.

Iroquois, S. D. is in the middle of nowhere; we have no man in the
state; and, consequently, any further followup would place an undue
burden upon existing DEN-FO inspectional manpower.

3. We do not believe the situation warr nts any more work.

/40.4. 4011604$
W. A. GRAHAM
Food and Drug Officer

DATE : December 6, 1971

FROM Inspector Dwight Ringhausen, DEN-FO

SUBJECT: 076-524 E - Illegal Residues in Meats (BVM Memo 11/23/71)

TO : REGIONAL FOOD AND DRUG DIRECTOR, DEN-F0

In his memo dated November 23, 1971, John C. Evans, Food and Drug Officer,
requested the following answers:
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REGIONAL FOOD AND DRUG DIRECTOR, DEN-FO
076-524 E - Illegal Residues in Meats
December 6, 1971
Page Two

2. a. The sheep are not fed in same pens as cattle -- sheep would
not have access to cattle feed unless wrong feeds were fed or sheep
got out of pens into cattle feed. In such cases the feeder would
have no records of such. Any such information would be recollections.
I did not discuss the possibilities.

b. Mr. Aitchison had to be contacted at night. By the time pre-
liminary information was obtained it was dark -- we did not examine
any particular pens. In some cases the pens may have a driveway
between them. Some pens may be side-by-side -- I don't know.

C. It was not discussed per se. I would assume that since feeds
are picked up from different feed mills, the personnel would know
what feed was to be delivered to what species of animal.

d. Storage conditions were not observed.

3. I would presume that there are records such as invoices showing
where animals are purchased. I did not examine any. There are no
records to show what animals go into what pens when they are received.
There is no effort made to maintain identity of the animal after
purchase. The animals are fed until fat, then placed into a fat
pen pending shipment. A visit was not made to the slaughterhouse.
Mr. Aitchison stated that all his sheep were under quarantine at the
slaughterhouse for 48 hours until negative DES results were received
from subsequent samples.

4. It was suggested to Mr. Aitchison that he inquire of the DES
history of animals that he purchases so that he could hold animals
prior to slaughter where indicated.

i r
WIGHT F. RINGHAUSEN
Inspector, Denver Field Office
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?Ilifiy1ORANDUM DEPARTMENT OF HEALTH, EDUCATION, AND WEL
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTLII Or HEALTH

TO : Dr. M. Adrian Gross
Bureau of Drugs
Food and Drug Administration

PROM : Nathan Mantel
----Biometry Branch

National Cancer Institute

SUBJECT: Comments, as you requested, on Mitchell, Neumann, and Draper,
• - "Metabolism of tritium-labelled diethylstilbestrol by steers",

Asricultural'and Food Chemistry, Vol. 7, No. 7, 509-512, July 1959.

DATE: February 22, 1972

In this article no results are presented which would allow one to judge
how long it takes for tissue levels of diethylstilbestrol to become
arbitrarily low once an animal has been taken off a regular feed con-
taining diethylstilbestrol. What results are shown, however, are
important in bringing out that some proportion of diethylstilbestrol
will still be present in the animal for at least 10 days following
ingestion.

The study made is subject to the limitations of being conducted on only
2 animals, one receiving a single oral dose of labeled diethylstilbestrol,
the other receiving the stilbestrol in feed over,an 11 day period. In
the latter case, the animal was slaughtered only 27 hours after the last
feeding and the resulting data could give no information on reductions
in tissue levels that would occur with more prolonged periods following

'discontinuance of diethystilbestrol. Further, since the animal had nt
been on diethylstilbestrol for an extended period there could be no way
of getting at the possibility that diethystilbestrol accumulation might
occur in tissues from which it would not be readily released.

What the report does show is that for both animals some 507. of administered
_stilbestrol was recovered from feces and urine (and from rumen and intes-
tine contents in the slaughtered animal ). In the case of the single-dose
animal nearly all recovery was in the first 3 days, but there was continued
-recovery of small amounts in the next ,3 days. For the daily stilbestrol-
fed animal total recovery from feces and urine increased continually each
day up till the tenth, although for urine alone the peak was achieved
between days 4 and 5 (which the a.2thors indicate may mean attainment of a
threshold level in tissue retention.)

When the animal was slaughtered 27 hours after last feeding, only a small
fraction of a percent of administered diethystilbestrol was recovered from
the tissues. Lean meat and fat levels were 0.30 and 0.35 ppb, but there
was accumulation in particular tissues, 9.12 ppb in liver, 4.15 ppb in
kidney. Meat levels were so low that some 8960 pounds of meat would have
to be consumed to provide 1 mg of stilbestrol -- these levels were well
below the 2 ppb level detectable by biological assaj9 About another 10%
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Dr.. 11. Adrian Gross,
,l'age 2

. of administered stilbestrol can be•.accountedIor by incompleteness of
the feces extraction procedure, used, leaving still about 405 unaccounted
2.or. Mettler this could be due tor.eapiratery losses is not discuaoed

the authors, _but..they-4o .suggest.„-the,aonverSion-of -free-phenols of
.atilbestrol to water-soluble forma as -being a major pathway in stilbestrol

, metabolism. '

The authors suggest that the time required for the elimination of stilbes-
trol from:tissues_of steers_iaabout:/.2.bours.• It ia.likely_that this
suggestion does not pertain:to incorporated stilbestrol, but relates only
to ingested stilbestrol. The author had seen that neatlyAill fecal and
urinary elimination had occurred within 72 hours; further, tissue levels

:only 27 hours after .discontinued feeding (and possibly after threshold
• tissue levels had been attained) were trivially low (except in particular
tissues like liver and kidney) by the standards at that time, 1959. These
low Us-sue levels of•0.30 and 0.35 ppb would not be considered suitably

'.low by today's standards, so more definitive work is needed to determine ,
rates of .disappearance of stilbestrol from animal tissues, particularly
:hen the stilbestrol has been gradually incorporated over AA extended
seeding period. '

:The s ect of the data reported which is -suggestie that a long stilbestrol-
4Per o may e nec-57aZIrrtLe cont.4.nuinz,.in-Caup till_ti)a—tenth

:4av in ow amount of stilbesUbl—iZaVerable in feces and urine.If
• essentially all of a given dsy117azaurtncrnr6ralnzaTZns lost

, within k days, then by the k'th day there should be near-stability of both
. retained and excreted levels of stilbestrol. The data do not indicate
• such stability to be occurring before the 10th day, and we must interpret
this as meaning that even the first day's ingestion of stilbestrol is
contributing to the tenth day'ssexcretion.
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1./L011ANDUivi

Dr. Virgil 0. Wodicka'
Director '
Bureau of Foods (81;%!,1)

DITAItT22.4NT 011 11BALTII, AUL/CATION, AN)
PUBLIC ILBALTII snilv:ca

WOOD AND DRUG ADMINIBTRATION

Lae Friedman, Ph.D., Director /;•
V11.0;11 iiiVision of Toxicolocy(BF-150)/2\4i

./A
_ .

CtLV:=1 DiethylatilbeWal

pAllis February 8, 1972

We have recently reviewed the data,' including recent publications,•

bearing on the use of diethylitilbeetrol as a growth promotant in
sheep and cattle. We believe that this review, including the ncw

information presented, should be bret:;ht to the attention of tho
Commissioner.

The original decision in the 1950's to allow the use of this drug
with a 48-hour withdrawal and an analytical sensitivity of 2 ppb by
biological assay was sound, according to the data that were availablo .
at that time. Recently the findings ‘.4 residues in cattle resulted
in .a change in regulations governing the use of DES in cattle and

sheep which require a 7-day withdrawal interval before slaughter.

As you know, we recently reviewed a paper by Gass, et al, Journal of 
the Notional Cancer Institute, Vol, 33, No. 6, December 1964, in which

the incidence of mammary carcinoma waa increased in mice with levels
of DES as low as 6.25 pit.

Additionally, we call to your attention an article by Leslie G.
Quinlivan, M.D., published May 15, 1968 in the American Journal of

Obstetrics and Gynecology, in which he discussed treatment of senile
vaginitis in post menopausal women. The study was 4 weeks. in duration.
Each woman served as her awn control.

A group of 19 women received 0.1 mg DES orally for the 4-week period.
All 19 responded with 16 being classified as "good." Two of these
women showed withdrawal bleeding post treatment. Another group of 15
women were given 0.1 mg orally twice weekly. Again all responded,

though only 7 were classified as "good." The number classified as
"good" is less important than the fact that All of. them made some

response to this small dose of DES.
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Dr. V. 0. Wodicka 2.

The dose of DES, 0.1 mg twice weekly, represents about 2 gg/kg at the
time of administration and on a weekly basis averages about 0.5 to 0.6
pg/kg/day. Considered in terms of dietary intake, this is approxi-
mately 20 ppb of the total daily diet.

Comments have been made that we are continually exposed to naturally
occurring exogenous and endogenous hormones in greater amounts than we
would encounter from DES. The plant hormones which may be consumed by
either man or animal vary widely in estrogenic effect but all are
significantly lower in activity than DES., One of the most potent
plant hormones, coumestrol, found in clover and alfalfa, has only.
1/10,000th of the activity of DES. Genistein and genisti , estrogenic
compounds derived from clover and soybeans, have about 1 00,000th
the potency of DES.

The principal source of estradiol and its metabolites in our foods
would be from meat. Data currently available (Hendricks
Endocrineloay, Vol. 89, No. 6, December 1971), using a radio-
immunoassay has, for the first time, really quantified this source.
His data indicate that in the bovine female, total estrogens present
in serum range from 0.5 to 10 parts per trillion in the dicstrus state,
and rises to between 20-30 parts per trillion about 24 to 48 hours prior
to the onset of estrus, then falls rapidly (during the 6-8 hour period)
following the onset of estrus. We have no reason to believe muscle
levels would be above these amounts and would more likely be somewhat
less than the scrum levels. It is interesting to note that a 350 kg
heifer needs only an increase of approximately 300 nanograms within
the whole volume of her circulating blood to go into heat. A kilogram
of liver with 1 ppb would contain 1000 nanograms. (Dr. Hafs, of
MicOigan State University, unpublished data, has checked the serum
level of estradiol in steers and finds it in the same range as has been
published by Hendricks for the dieetrus female).

Estradiol is a natural hormone in man, and the metabolic pathways are
already established so that in thwevent any is absorbed, it will bo
rapidly metabolized and excreted. DES, on the other hand, is a
synthetic estrogen having ten times the potency of estradiol and is
much more slowly metabolized and excreted, thus exerting its effect
on target organs for a much longer period of time. Dr. Umberger has
estimated the half-life of DES to be 12 hours, while Hendricks'
(Clemson University) work would indicate the half-life of estradiol
is much less, probably somewhere between 6 and 8 hours.

The level of circulating estradiol in serum of post-menopausal women
is about 15 parts per trillion (Korcnman at al, Journal of Clinical 
Endocrinolops, 29:879, 1969). Assuming one of these women ate 4 oz.
of liver containing 1 pit DES, she would consume about 0.125 mcg or



89

3.

4
0.0025 mcg/kg body weight, which is equivalent to Z.5 parts por trillion
Since DES han ten timen'the activity of ootradiol, this could be the
equivalent of adding 25 ppt'estradiol to that already normally present,
almost tripling the physiological level on a whole body weight basis.
If we assume that the DES and estradiol exist- only in the circulating
blood, the increase Would be 22 times normal.

If violations of the 7-day withd:.:awal period should occur, the proba-
bility that muscle•as well as kidney and liver, will be above what we
now would consider an "acceptable" level', would be real. Furthermore,
one must consider that such c4.oures would not be limited to an
occasional piece of liver or that they would be equivalent to the
natural exposure from the occealena1. slaughter of a pregnant cow,
.because: .

1. Many people buy meat iasluantity and store it in lockers or
home freezers,

2. Liver is still considered a hematinie and, in some cases,
consumed daily.

3. If violations of the withdrawal peribd do occur, it would
not be limited to a random animal, but would more likely
involve all the cattle marketed at that time by that
producer.

4. Until sufficient time has elapsed to clear the animal's
metabolic pool of DES, we are dealing with a population of
hyperestrogenized animals that cannot be considered normal
in this regard. We should like to have better evidence than
we have now to conclude that 7 days are sufficient time to
reduce the DES to the low physiological level's of estrogenic
activity normally found.

The ntudy by Mitchell .g.t. n1 in AnrIculture and Food Chemistry, Vol. 7„
No. 7, July 1959, is practically the only evidence to support the 7-day

'withdrawal period. By our current standards, this study is weak
scientific justification for the conclusion:

1. Only one animal was used in this study.

2. Only a single dose of tritium labeled DES was given. The
animal had not been equilibrated by feeding unlabeled drug.

3. Only 517. of the administered drug was recovered in urine and
feces (29.37. in .feces and 21.8% in urine), while 49% of the
administered drug was not accounted for. Yet when untreated
fecal material was spiked with radioactive material, from
73% to 83% could be. recovered.
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On the basis of all available evidence, Dr. Umberger,- now retired,
formerly of the Bureau bf Drugs, indicates that a half•life, for diethyl-
stilbestrol:is about. 12 hours.

After a 48-hour withdrawal period, biological assay data indicate that'
livers are negative with respect to DES. Since the biological assay
is sensitive at all times to 2 ppb, and occasionally, to a half a part,
per billion, we can assume that at 48 hours there may be as much as
.one and a half per billion, or on occasion, less than a half a part
per billion. If 1.5 ppb is, in fact, present at 48 hours and if we
accept a 12-hour half-life, then after the 7-day withdrawal period
we would still have 1.5 ppt. This may, in fact, be higher, since for
many drugs as the concentration in the body decreases, the excretion
rate usually also decreases. If this is true with DES, there may be
appreciably more than 1.5 ppt present after 7 days.

In view of the responsiveness of humans to low levels of DES, the
carcinogenicity demonstrated in mice, and the low levels of estrogen ,
found normally in steers and in certain parts of the human population,.
it would appear wise at the present time to: (1) obtain better data
to more firmly establish the rate of disappearance of DES and to prove
the adequacy of the 7-day withdrawal period; and (2) to initiate studies
toward the development of an analytical method by the application of
either protein binding or radioimmuno-assay techniques toward the
development of a specific assay' for diethylstilbestrol that would be
capable of detecting DES in the part per trillion range.

We recommend that:

1. Studies being planned by BVM in collaboration with ARS/USDA
to accurately determine the biological decay of DES in .
cattle and sheep be encouraged, and be performed promptly.

2. That Dr. Hafs and Dr. Wm. Hansel of Cornell University,
Dr. G. W. Niswender, Colorado State University, and Dr.
D. M. Hendricks, Clemson University, be invited to meet
with Bureau of Foods personnel and representetives from
BVM and BD, regarding the development of an assay procedure
of the sensitivity desired in the ppt range.

Prepared by: A. J. Kawalk, D.V.M. and
R. L. Gillespie, D.V.M., BF-152

cc: Dr. A. C. Kolbye, Jr., BF-2
Dr. H. Fischbach, BF-100
Dr. H. Blumenthal, BF-151
Dr. C. J. Kokoski, BF-152
Dr. A. j. Kowalk, BF-152
Dr. R. L. Gillespie, BF-152
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MEMORANDUM DEPARTMENT OF 'HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

To : BUREAU OF VETERINARY MEDICINE VM-220
Attn: James O. Gesling

FROM Minneapolis District

DATE, January 11, 1972

Shpr: Mr. Glenn Richards
todi, Wisconsin

SUBJECT: DOC 041-299 E, Beef Cattle (edible tissue)

PA WITH REVIEW REQUESTED 

Response to citation of December 2, 1971, was answered by letter.

We attach copy of the response as well as copies of investigation

reports by Dr. Q. S. Paulson, State of Wisconsin, and our Inspector

Eastwood.

It appears that we have reached the end of the line here, so to speak,

as is the usual result in this type case. We therefore request your

concurrence to place the subject number in PA.

z.a,eccL.
Farmer W. Adlir
Food and Drug Officer
Minneapolis District

Attachments

cc: MIN-DO

MIN-D40:FWAdair/sra 1/11/71
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Atlanta District (ATL-040) February 18, 1972
Attn: Mr. J. R. Dupre

Suber Cattle Co., Inc.
Gretna. Fla.

and 
,1F

John W. Suber
Bureau of Veterinary Medicine (Vi-i-220) W. Harvey Suber

22-654E, Illegal Residues in Meat

PROSECUTION DISAPPROVED 

1. We are enclosing a copy of our memo of 10/29/71 forwarding your
original prosecution recommendation on thisnnumber to the General
Counsel with our approval.

2. By memo of 2/9/72, Mr. Hutt. the -General Counsel, advised that
the case ceUld_net be filed because of_s_everfil legal insufficiencies.
04 infirmity involves the fact that the Hearing was held at the farm 
As a part of an unannounced- inspection without &rewarning the 
indivTdUals of their rights. The second is the analytical methodology
used to determine the DES residue'liTrie meat, copstituting a new chemical
method-rather than the old biologist metN446, whereas t.e re. on
St retan 4. •dboogc me na y, e a v ses, the case
is infirm in that no reserve sample was retained with the result that
we cannot corraborate the DES residue thing the old biologic method
and more importantly, we are unable to furnish a sample to the potential
defendant as required by section 702(b).

3. In view of the foregoing, the case may not be forwarded for filing.
Nor are we aware of any steps that can be taken at this late date to
repaie the deficiencies. Accordingly, we are most reluctantly
returning the case. .

•
4. For your information, so as to avoid future case failures in this
regard, we are exploring at our Bureau level means to validate the
chemical method with averopriate regulation promulgation in the
FEDERAL REGISTER and to coordinate with the USDA to arrange for retention
of sufficient reserve samples to permit assay to satisfy the 702(b)
requirements.

Herbert Friedlander
Chief, Case Guidance Branch
Bureau of Veterinary redicine

cc: VM-200(Gesling)
V1-4

?CA-224
HFriedlander/pcm/2-18-72
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MEMORANDUM DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
OFFICE OF THE SECRETARY

TO : C. D, VanHouveling, D.V.M., VM -1

FROM : Peter Barton Hutt, GC-1t'

Office of the General Counsel

DATE: February 9, 1972

SUBJECT: Proposed Prosecution of Suber Cattle Company and Two Individuals

On October 29, 1971, Mr, Gesling forwarded to me a recommendation for
prosecution of Suber Cattle Company, John Suber, and Henry Suber, as
a result of a USDA finding of DES residue, for violation of the DES
withdrawal requirements. Since we then had pending about 18 Section
305 citations involving similar circumstances, I requested that all
such prosecution recommendations be forwarded to me for review at one
time. In this way, our action would be consistent, based upon a total
picture of DES feeding practices.

Last week you informed me that all of the pertinent hearings have now
been held and that you were prepared to recommend prosecution only in
this one case, Accordingly, we have reviewed this case to determine
whether there is a legal basis for prosecution. '

As you know, three potential legal infirmities exist in this case.
First, the hearing was held at the farm as part of an unannounced in-
spection without forewarning the individuals of their rights. Second,
the method 'used to determine the DES residue is the new chemical
method, rather than the old biologic method, and the present DES regu-
lations still retain the old biologic method. Third, no reserve sample
was retained, with the result that we cannot corroborate the DES
residue using the old biologic method, and we cannot furnish a sample
to the potential defendants under Section 702(b).

In view of his long experience in this matteri I asked Al. Gottlieb
to review the question whether any or all of these three infirmities
preclude criminal prosecution in this case. Al has concluded, and I
concur, that prosecution cannot be recommended. Although the form
of the Section 305 hearing is not in itself a legal impediment, the
lack of Section 702(b) samples, especiall in  1  t of the fact that
the res  the met egally designated -Th 
he - ").---iire-the—c-orreuatorusion that the rosecution must be

as  n orms me hat courts eve dismissed
a num.er of cases for fainre—to provide Section 702(b) samples since

84-843 0 - 72 - 7
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Page 2 - C. D. VanHouweling, D.V.M.

without such samples a defendant cannot conduct tests to verify or
disprove the residue allegation. And since the new (not yet legal)
method was used, the need for confirmatory samples is even more
acute.

This 4pler_gs..pres_111.1LIALI_IbAIthe new chemical method must immedi-
ately be validated and promulgated in th-el. Register, ana-that
USDA must immediate5 order retention of suffEliarve samples
to permit assay and to satisfy Section 702(b). (It is my understand-
ing that FDA has a guideline for inspectors on collection of samples
for assay, and this should be given to USDA.) Unless both are done,
we have no choice but to withdraw approval of DES because we would
otherwise be unable to enforce the regulations.

cc: 0C-1
0C-2
CC-1
BP-1
VM-10
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July 23, 1971

Mr. H. E. McGill
Livestock Commissioner
Department of Agriculture and Sood
Parliament Building
Toronto 182, Ontario, Candda

Dear Mr. McGill:

With reference to your letter of July 3 to Dr. Edwards, we are
sending you some speeches, reports, fact sheets, etc., concerning
the use of Diethylstilbestrol, other drugs, and medicated feeds
in livestock production. We are placing your name on our mailing
list to receive future reports and statements involving these
matters.

However, we wish to point out the testing programs for residues
in meat is not in the responsibility of the Food and Drug Adminis-
tration, but come under the jurisdication of the Consumer and
Marketing Service, U. S. Department of Agriculture, C8M6 is
also responsible for making the information available through
appropriate channels. We are referring your request to that
agency so that you will receive these reports directly from
them.

/n your letter you also request the names of the 21 countries
which have banned the use of hormones as growth ptomotants.
The following list includes the names of those countries:

.. Argentina Jordan
k0 Australia Luxembourg
..,4, Austria Madagascar
o.. Belgium Morocco

Brazil Netherlands
Denmark Peru
Eire (Republic of Ireland) Poland
Federal Republic of Germany (West Germany) S. Africa
France Sweden

r; .2 T1 .Greece Switzerland
-....o0 Italy

o

t

• • •-4

Enclosures

Sincerely yours,

K. F. Johnson, D.V.M.
Director, Division of
Veterinary Medical Revie“
Bureau of Veterinary Medicine
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Development and/or Refinement of Methodology for
Assaying Veterinary Drugs in Animal Tissues

PROGRESS REPORT

DES

' Using the new Lilly procedure, we have successfully recovered both DES

and DES monoglucuronide from beef liver. The quantitative accuracy of the results

was compromised because the liver samples contained approximately 0.5 ppb endo-

genous DES _monag.lucuronide. This contaminated liver was obtained from two separate

sources, and the identity of the interfering peaks was confirmed by their dis-

appearance when the glucuronidase treatment was omitted. We intend to perform a

final recovery experiment using "organically grown" liver. The supplier of this

liver stated that the steers used had been on wholly "natural" feed for a minimum

of 30 days prior to slaughter.

We have found that the dichloroacetyl derivatization method given by

Dr. Donoho is inadequate in our hands. However, when we distill the dichloroacetyl

chloride, wash the DES-ester solution with 1 N NaOH and water, and dry the solu-

tion with sodium sulfate satisfactory results are obtained. When these additional

steps are omitted, the reagent blank background is two high to permit adequate

quantitation.

Mr. Anthony Malinowski has described the formation of trifluoroacetyl

esters of DES. He stated that he reacted DES in 1 ml benzene with 0.1 ml 1% pyri-

dine in trifluoroacetic anhydride for 20 minutes at 75°. We have used this

method and worked up the esters under anhydrous conditions by evaporating the

reagents to dryness under a stream of dry nitrogen, adding 1 ml benzene and
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repeating the evaporation, and bringing the residue to volume. To date we have

had variable success with this method.

Results in our attempts to recover small amounts of DES from columns

containing 10 ml 0.4 N NaOH have been inconclusive. Celite, cellulose powder, and

glass beads were used as adsorbents of the caustic. We recovered about 600 ng of

1000 ng DES applied to a glass bead column with a 200 ml benzene elution. The

ambiguous nature of this result warrant discussion with the sponsor before further

work is undertaken. Perhaps collaboration with the project officer would be

fruitful in this instance.

We will submit an interim technical report on DES giving our results in

greater detail before the end of the year.

Submitted by:
WIL AM F. ST—tH N, r.,
Biochemistry Department
Environmental Sciences Laboratory

Approved by: 74(21_42-sbe7 laga+Crel,
WILLIAM A. OLSON, Ph.D.
Project Manager
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THE DOOM COMMITTEE (ORGANIZED TO GET DRUGS OUT OF MEAT) INSTITUTED A
MEETLESS WEER ON JULY 4TH THROUGH JULY 11, 1971, IN OR TO ACQUAINT
CONSUMERS WITH THE HAZARDS OF EATING MEAT THAT MAY POSSIBLY BE CONTAMINA-
TED WITH A CARCINOGEN, THEREBY EXPOSING THEMSELVES TO ADDITIONAL CANCER
HAZARDS. WE ARE AWARE 52 MILLION PEOPLE LIVING IN THE U.S. WILL DEVELOP
CANCER, AND THAT IT WILL STRIKE 2-OUT-OF-3 FAMILIES...THAT THIS YEAR, ONE
MILLION AMERICANS WILL BE UNDER MEDICAL CARE FOR CANCER...THAT DURING THE
,70,5 WHERE WILL BE 3.5 MILLION DEATHS FROM CANCER, AND 6 5 MILLION NEW
CANCER CASES, WITH 10.0 CANCER CASES UNDERGOING MEDICAL CARE, AND 650,00C
NEW CANCER CASES DIAGNOSED FARR THE FIRST TIME IN 1972...THAT CANCER IS
THE LEADING CAUSE OF DEATH AMONG CHILDREN UNDER THE AGE OF 15111

THERE MUST BE A REASON THAT IN 1900 64-OUT-OF 100,000 AMERICANS DIED OR
CANCER, (OR WHAT WAS DIAGNOSED AS CANCER) IN 1940 THAT FUME REACHED
146-PER-100,000, BUT BY 1967 THERE WAS A DRAMATIC 600% =ERASE...THE
FIGURE HAD RISEN TO 364.5-PIN 100,0001 CANCER CONTINUES TO STRIE1 MORE
OFTEN AND MUCH SOONER THAN EVER BEFORE.

THERE MUST BE A REASON THAT TOXIENERATIVIS KILLER-DISEASES ARE CLIMBING AM01:
THE YOUNG AND TEl OLD DEGENERATIVE DISEASES DO NOT AFFECT ONLY THE 01,.).
OUR YOUNGSTERS ARE FACED WITH DEGENERATIVE DISEASES THAT AFFECTED ONLY
THEIR GRAND PARENTS IN DAYS GONE BY. CANCER IS AFFECTING THE YOUNG AS
WELL AS THE OLD, AND WE FEEL THAT THE ANSWER LIES IN ALL OF THE FOOD WE
ARE INGESTING THAT ARE LOADED WITH CARCINOGENS, WITH CHEMICALIZED FOODS,
SOME OF THEM CANCER PRODUCING, WITHECHEMICAL CARCINOGENS THAT ARE ADDED
TO OUR FOODS, IN THE GROWTH PROCESS (CATTLE AND SHEEP) TO YARN PRODUCTS,
IN OUR AIR, OUR WATER, AND IN OUR SO , INGESTED BY US DAILY.

ONE OF TERSE CHEMICALS, IS THE sxmuusTIC FEMALE SEX IA HORMONE, WHICH IS
USED STRICTLY FOR ECONOMIC REASONS.. .BILLIONS OF DOLLARS TO THE PHARMAC-
EUTICAL INDUSTRY, AND TO THE CATTLE AND SHEEP GROWERS, EXCESSIVE PRODUCTS;
WHILE THE USE OF D.E.S. IS TRULY ILLEGAL, A VIOLATION OF THE DELANEY Amur-
MT OF THE FEDERAL FOOD DRUG AND COSMETIC ACT.

EVER SINCE 1954 OUR FEDERAL AGENCIES HAVE DIEN LYING TO US, AND THAT LIE
WAS EXPOSED N DUMBER, 1973" AT WHICH TIME F.D.A. INFORMED US THAT THEW
WAS NOW 11 THAT ALL FERO WAS ELIMINATED IN G BETWEEN 7 AND 10 DAYS,
WHEREAS PRIOR WE HAD HIRE TOLD IT WOULD HE ELIMINATED WITHIN 48 HOURS.
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-2- Testimony for DOM Committee submitted to Sub-committee on Health
7-19-72, together with over 25,000 signatures on petitions.

EVER SINCE 1954 OUR CHILDREN HAVE BEEN DAILY EATING MEAT THAT WAS PROBABLY
CONTAMINATED WITH THE CARCINOGEN, DIETHYLSTILBESTROL. I SUBMIT THE TES-
TIMONY OF THE 4 DOCTORS AT THE SYKPOSIUK ON MEDICATED FEED (HEW) HELD IN
NEW YORK CITY, JANUARY, 1956. DRS: MARTIN, IGLESIAS, WILLIAM E. SMITH AND
GRANVILLE KNIGHT: IT IS A CONTINUING EXPOSURE TO EXTREMELY MINUTE
DOSES THAT IS TO BE FEARED FROM THE INTRODUCTION OF ESTROGENS INTO THE
FOOD SUPPLY, EXPOSING HUMAN BEINGS FROK BIRTH ONWARD.. .1 POUND OF MEAT,
CERTIFIED AS FREE OF DES COULD CONTAIN NEARLY 14 TIMES THE AMOUNT OF DES
NECESSARY TO INDUCE CANCER BY A DAILY DOSE TO MICE..."..."THAT THERE WAS
NO WAY OF ELIMINATING DES RESIDUES FRO( MEAT THAT HAD BEEN TREATED WITH
DES.:..AT ONE TIME FDA HAD RECOMENDED"COOKING MEAT AT 428°F. FOR SEVERAL
HOURS IN ORDER TO RESTROY RESIDUES OF DES." WHAT YOU'D END UP WITH IS
DES CONTAMINATED SHOE LEATHER....THERE'S NO WAY OF ELIMINATING THIS CAR-
CINOGEN ONCE IT GETS INTO THE STEER,COW OR SHEEP...JUST AS THE CHLORINA-
TED HYDROCARBOMS (DDT, 2,4-D, 2,4,5-T, 2,4-DP, PCB) REMAINS AND BUILDS UP
WITHIN THE FATTY TISSUES, DES REKAINS WITHIN THE MEAT AND MUSCLE TISSUE
OF THE ANIMAL, AND THERE'S NO WAY OF ELIMINATING THIS CARCINOGEN 
"A GREAT BODY OF EVIDENCE SHOWS THAT CANCER-INCITING CHEMICALS CAN EXERT THEII
EFFECTS IN CATALYTIC QUANTITIES, INDUCING CHANGES IN CELLS WHICH ARE MED-
IATED BY UNKNOWN SUBSTANCES TRANSMITTED FROM CELL TO CELL LONG AFTER THE
ORIGINAL CANCER-INCITING MATERIAL CEASES TO BE DEMONSTRABLE IN THE TISSUES."

WE HAVE ALL THE EVIDENCE NECESSARY TO BAN DIETHYLSTILBESTROL, AND AS OF
MARCH 1971, THE REPORTS OF DR. ARTHUR L. HERBST OF HARVARD MEDICAL SCHOOL,
ADENOCARCINOMA IN YOUNG GIRLS WHOSE MOTHERS WERE PRESCRIBED STILBESTROL
TO CONTROL BLEEDING OR MISCARRIAGE...AUGUST,1971, DR. GREENWALD (N.Y.C.)
ADDITIONAL CASES OF ADENOCARCINOMA....THEN ADD TO THIS, THE REPORTS OF
DR. BRIAN HENDERSON AND MURRAY GARDNER, WITH U.S.C. SCHOOL OF MEDICINE,
INIUM CANCER OF THE =TES IN YOUNG KEN, WHOSE MOTHERS HAD TAKEN DES,
(Their findings are not complete as yet, having been given aB21 million
contract to investigate further)....BUT WE DO KNOW THAT MEN HAVE BEEN
EFFECTED JUST AS WELL AS NOKES...SEMPOSIDM (ABOVE) POINTS OUT 17 CASES OF
BREAT CANCER (CARCINOMA OF THE MALE BREAST) IN MEN GIVEN DES, WITH AXILLARY
METASTASIS FOLLOWING STILBESTROL THERAPY....A VETERAN ADMINISTRATION STUDY
OP THE USE OF DES IN FIGHTING CANCER OF THE PROSTATE REVEALS /5 MG. OF
DES APPARENTLY HASTENS THE ONSET OF ALL TYPES OP CARDIOVASCULAR PROBLEMS...
THE BRITISH STUDY ...DES USED TO SUPPRESS LACTATION IN NURSING MOTHERS FINDS
THAT ITS USE (DES) SIGNIFICANTLY INCREASES THE INCIDENCE OF THROMBOMBOLISR,
PARTICULARLY IN WOKEN AGED 25 YEARS OR MORE AND DELIVERED OF THEIR FIRST,
SECOND OR THIRD CHILD"...

HOW MUCH ADDITIONAL EVIDENCE DO WE NEED... .THE FACT THAT 21 NATIONS HAVE
BANNED THE USE OF D.E.S., AND THERE IS ALSO THE POSSIBILITY THAT ENGLAND
WILL JOIN THE LIST...AND SO WILL CANADA, NOW THAT THEY'VE JOINED THE
COMMON MARKET...COUNT THEE.... ARGENTINA, AUSTRIA, BELGIUM, BRAZIL, DENMARK,
REPUBLIC OF 'REMAND, WEST GERMANY, FRANCE, GREENE, ITALY, JORDAN, LUXEM-
BOURG, MADAGASCAR, MOROCCO, NETHERLANDS, PERU, POLAND, SO.  AFRICA, SWEDEN,
SWIMEERLAND, AND MANY OF THESE COUNTRIES WILL NOT ALLOW UNITED STATES BEEF
TO ENTER THEIR COUNTRY, UNLESS /T HAS BEEN CERTIFIED FREE OF D.E.S. RESIDUES
AND OUR GOVERMENT CANNOT ASSURE THEM OF ANY SUCH THING IS LIFE THAT
CHEAP IN THE UNITED STATI§S, COMPARED TO PROFITS OF INDIVIDUAL COMPANIES....
Ii IS PATHETIC THAT THE IDENTICAL MEAT CONSUMED BY OUR PEOPLE IS UNSAFE FOR
THE PEOPLE OF MANY FOREIGN COUNTRIESItt HOW CAN WE CONTINUE TO BALANCE
HUMAN LIFE AGAINST PROFIT... .THE PRICE OF MEAT DOES NOT HAVE TO INCREASE,
EVEN 30 PER POUND. USE THE SUBSIDY MONEY THAT IS SPEND TO NOT GROW GRAIN,
AND THEREBY BRING THE GRAIN PRICES DOWN.... BEING THE RICHEST MUNTSY IN

THE WORLD, WHY SHOULD WE BE TA-NE THE SICKLIEST...CANCER WILL NEVER BE ,

ERADICATED, AS LONG AS WE CONTINUE TO INGEST CARQINOGENS,..BAN D.E. 4e444

Consumer Advocate Ida Henorof.... Res*ectfu.ilfa(X-2 tajira
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-'MEMORANDUM

TO

FROM

DEPARTMENT OF HEALTH, EDUCATION, AND WEL:
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

' J. Richard Crout,
Deputy Director, Bureau of Drugs, BD 2

SUBJECT:

Y. Adrian Gress, DILI
OP5T, Bureau of Drugs, BD 403

Oareinogenicity of Diethylstilbestrol (DEL)

DATE: January the 10th, 19

wish to express my sincere appreciation to you for having sent me a cow
of your memorandum to Dr. Simmons of December the 21st last and for an
invitation to discuss this subject with you later this week. I am preparing.
these notes in advance of that meeting so that I may be able to leave them
with you (together with an additional copy Which you ray want to for7:ard to
Dr.. Simmons)and I would thus hope that during our discussion we need focus
only on some of the highlights of the issues relevant here. •

It is perhaps worthy of note that this entire matter' of 'residues of a fcod
additive is not a primary concern of the Lureau of Drugs; yet, curiously,
so far I have been iniolved in only one discussion on this subject outside
of our immediate Office (OF:T) — the one called by Dr. Simons on' December
the 6th, last in which you also participated — and now you have called a
second meeting. It would appear, therefore, that our Bureau is the only
organization in FDA willing to consider both sides of an argument; indeed
it stands to its credit that its two top executives are expending time,
thought and energy on a matter which, although not falling within the range
of their immediate responsibilities, nevertheless is one where they feel
they can help other Bureaus and the Commissioner reach a s:und decision
based on strictly scientific considerations, Thile yeu and I may not
necessarily agree, on all technical aspects of this problem at this tire,
at least tl-ere is soe hope that we may do so in the future and the minimum
I could say about you and Dr. Binmons is that you have both been eminently.
Lab r with me In the context of the DES issue.

Since our last :Aeeting on this subject on December the 6th, I have received
copies of certain other communications on DEC and I shall have reference
to them here; accordingly, I enclose copies of the following:—

a) a memorandum from Dr. Leo Friedman, Director of the Division of Toxicology,
Bureau of Foods, to Dr. Virgil 0. Wodicka, his Bureau Director, dated
Deccgber the 17th, 1971;

b) a memorandum from Dr. Wodicka to the Commissioner dated December the 22nd,
1971;

c) memorandur. from lass ifrine Alderman, statistician in the Division of
Yathematics, Burcau'of Foods', addressed to Dr. 2.L. Gillespie of the .
2:1vision of Toxicology, Bureau of Foods, dated December the 21st, 1971.
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Additionally, I would like to alert you' on some future comaunications on DS
which are currently being prepared; should receive any copies of these,
shall forward them to you immediately:—. .

•
a) a memorandum on the toxicologic and regulatory aspects of DES,as a food
additive being prepared now for Dr. Friedman's signature by two of the reviewers
in his own division who had primary responsibilities in this area for sow
years — Drs. Gillespie and owalk;

b) a memorandum being prepared by Dr. Simpson, the Bureau of Foods specialist
in radiological matters where he reviews the studies concerned with the decay
of DES in tissues ; these studies seem to constitute the cornerstone for
our current regulatory program for this food' additive;

•'.o) a memorandumPfromathe National Cancer Institute addressed to the Fountain
Committee commenting on ay own memorandum of December the 5th; I was informed
today by the :;Cl that they have received this request from 14r. Goldhammer of

• the 00mmitteels staff.

A. Comments on the Friedman memorandum of 12/17/71 

• Although this is being characterized by Dr.,7:odicka as representing a reaction -
to my initial memorandum on DES of 12/5/71, it ie Interesting to note that DES
is not mentioned even once either in the title (svbject matter) or in the
.contents of this two—page memorandum. As such, a superficial judament may .

• eindicate that it need not concern us here; • on further thouaht, however, it
; becomes quite cbvioes that this is a truly eernicioue deeuacent — one that is
' prejudicial, to a sound handling not only of DES but also of 411 food additives

in general since it deals with the very philosophy and policy of safety evaluation
.of all such products.. In this context, it does merit some discussion.

To begin with, the memorandum has reference to an NAS/NBC report (the Food
Protectiori Coemittee) which has been largely discredited by spokesmen and
scientists 'from our own Department of KTLI — see Recormendation No. 3 on page 1,
paragraph 6 on page 7, Appendix II on page 10, etc. of the Report on Hearings
before the Subcommittee on agricultural Research and General Legislation of the
Committee on Agriculture and Forestry, U.S. Senate, 92nd Congress, of Larch
1971; you may recall that this latter report was distributed by us to all
participants at last month's joint FDA—NCI workshop on carcinogenesis. Furthermor
Dr. Friedman's selection of ea'definition of "hazard" as a... the probability that
injury will result from the use of a substance in a proposed quantity and manner"
can lead to a completely meaningless statement:— since probability invariably
ranges from 0 to 1 (inclusive) it would follora, therefore, that by this definition,
a completely innocuous agent with a probability at or near 0 to elicit injury
could be viewed as being "hazardous".

We may turn next to the five items which Dr. Friedman apparently accepts as being
"axiomatic", although I would doubt very much if this is the case for the
ebiologic scientist" in general, as he asserts.

Item (1). While one may readily agree that "there is always a threshold level",
a it is just as clear that there is not (nor can there ever teal any evidence that

any truce threshold level is not either zero or, at Most, 50774 finite, very small
•
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positive quantity, i.e. one very close to zero What Dr. Friedman seems to
confuse is the true (parametric)1 'threshold level - which, by definition, is
unknown, will forever remain unknown, and is only estimable from experimental
data - with the apparent threshold level suggested by such data. The two are
never the same:- the first is a constant, the second a random variable;

furthermore, in any experimental situation with a finite number of subject's,
the apparent threshold level invariably exceeds the parametric one. To imply,
as Dr. Friedman appears to do, that the parametric threshold level .(which,
presumably he considers as the "safe" level) can be estimated from the experimental

threshold level by the use of a predetermined and seldom changing "safety
factor" (meaning here the traditional 1/100 or 1/1,000) is to endorse a policy
which has been conclusively demonstrated tine and again to be scientifically
bankrupt; this icind of policy makes no provision for using such pertinent
information on the experiment as whether it was carried out with I subject,
with 10, 1,000 or 10,000 subjects since it treats results from experialents
as dissimilar as these in an identical manner; additionally, this kind of policy

does not pravide for using information on the slope of the dose-response

relation (whether shallow or steep) and it certainly has no reference to the
shape of such relation (whether linear, curvilinear, etc.) In brief, under

the practice advocated by Dr. Friedman, most of the essential toxicologic

information accrued during the experiment 5.6 being totally ignored when the

estimation of the safe level is being made by his method.- Furthermore, this

characterization of a "safe" level (implying, of course, "absolutely safe"

since there is neither a modifying clause nor any reference to any risks

being incurred during the estimation procedure) is the real danger • of this

policy and outlook. All of this has been in the literature for at least

ten years maw. Dr. Friedman can hardly claim this names to him as a surprise,

at this time since an advisory committee to FDA 0 of =hich he himself was an

articulate member just before assuming his present position in FDA, has

exhaustively and conclusively exposed the fallacy in this peculiar line of

thinking some years ago. Since that tine, at the urring of Dr. Friedman, among

others, FD. . scientists including such eminent toxicolof-ists as 0. Garth Fitzhugh

have followed up on the work of this committee and extended these concents to

areas of toxicology quite apart from carcinogenesis. These efforts have been

presented before toxicological neetings and published in the scientific literature

(all with the bleasings ani encourcement of Dr. Friedman) thereby penaF.nently

laying to rest the overworked "infety factprs" or "margins of safety" as they are

alternatively referred to. Non, however, Dr. Friedman sees fit to have them

resuscitated for yet another ;,asp of air. At least in attempting to do so, he .

can hardly be accused of manifesting undue consistency in his approach at safety

evaluation.

item (2). The relevancy of the number of molecules in the context of this

discussion escapes re as does that of the example of botulinwa toxin which I

have difficulty in considering.as a typical food additive.

Item (3). Here one may ask:- "so what ?" The problem confronting us in

safety evaluation is not the necessity for "unequivocal evidence" to demonstrate

the ability of some substance to elicit a (toxic) response; rather the difficulty

here is the converse one - failure to elicit a toxic reaction at some concentration

• .of an agent in a finite, relatively small nupa3er of exncrimental subjects cannot.
b0:14en as evidence that §uch concentration is unqualifiedly safe. for a large •

population:of-such tabjects.
. . .
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Item (4). I agree with the firat part of the first sentence (really, a trivial
statement) but I must emphatically disagree with the second part., The issue is
not whether bladders are examined if one is interested in detecting the presence
of bladder tumors, since only - an idiot would dispute this kind of proposition.
However, to use Dr. Friedman's 0.an.ple here, if one finds no bladder tumors
among 10,000 animals properly examined who have been exposed to come concentration
of a test agent, this would give us considerably greater ansurance on the safety
of that concentration or some fraction of it, than would be the case if the same
concentration had resulted in no tumors of merely 10 animals similarly exposed
and examined. If Dr. Friedman is willing to subscribe to this, then we may both
reject his implication that the number of animals used in an experiment is an
unimportant consideration. I would furthermore challenge Dr. Friedman to
demonstrate just how this particular aspect of number of experimental subjects
is effectively handled in his preferred scheme of estimating safe levels of
food additives from experimental data - his method of "judgent".

Item (5). I have no euarrel with the first paragraph here, in fact I could
reinforce it by stating that lousy statistical techniques are very apt to result
in lousy "no effect" levels. The same would be true for a line of thinking •
that could be aptly described as being'Himpacted".

The last two paragraphs amount to an attack on the Mantel-Bryan "model"; I finA
it extremely deplorable that for the sake of mere expediency - an answer to a
question on the adequacy of the analytic sensitivity for D7.S - Dr. Friedman
finds it convenient and necessary to throw out the baby with the bath-water.
I can assure you, Dr. Crout, and you may easily verify ,this for yourself, that
the Mantel-Bryan approach is not a "model" anymore than it is some kind of rigid
formula or some intolerable straight-jackct that would suffocate us as Jr.
Friedman would lead us to believe. It is merely a principle, a'rational way'
of looking at experimental data, at all the data, when estiLating a safe level.
It is in itself not "an" estimate of a safe level but rather a method of
estimation which can yield an infinity of different estimates depending on the
actual results of any toxicologic trial and on the risks, explicitly stated
(rather tIlan swept out of sight under the carpet) that one is willing to incur.
The best evidence perhaps of its lack of rigidity is that through its pioneering
concept of "virtual safety" it has spawned other similar approaches:- the
"exponential" method, the "logit" method, Schneiderman's concept of "acceptable
risk dose" or ARO described at length in the hearings referred to here on
page 2, the Gross-FitzhuiTh-Mantel approach of "tolerable effects" and many others,
.each indicated for a particular toxicologic situation. Yet what all these .
have in common is that they are without exception, rational, objective attempts
at estimating safe levels. I would not advocate the use of any particular
approach over any of the others, but I would make a definite plea that at least
here in FDA soi such rational kind of thinking .be ap:lied to determining '
safe levels from experim,?ntal data, instead of continainr, to plod along with
a discredited vsten of "safety factors" about which no cne (not excluding
Dr. -Fr-le,:::-.ar) ha.; even tk vvuest idea of how cafe exactly they are themselves.
As Mantel and Pryan point out in their original publication, the impetus for
the develo::-.ent cf these conce:ts was :.rovided mrecse2y by the shortoo7!inr:s
of the things Jr. Friedma,1 seems to hold as ,,rec,,ous':- "no-effcct levels",
"safety factors" and other similar eroded skeletons rattling in our closet.
These, are not just skeletons but actual monsters - by the very fact that one
chooses to say nothing about the risks aasociatcd with estimates of un,aualified
"safe" levels, •there is a,considera6le likelihood that such levels are
ilarkedlyless.usafe" than those which are eati7.-ated by some procedure that
Dr. Friedman has chosen to attack here; they can be viewed therefore as

nctually "hazardous".
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Although Dr. Friedman complains that the Lentel7Bryan princ4le may be a
• 'controversial one in that it is "not consietent:with the judaents of
• experienced toxicoloeists", the fact is that it has never been successfully
.challenged by anyone who underAands it; I wonder if Dr. Friedman is ready
to claim, in all candor, that he really understands it and how it works •

'despite the fact that he has had it explained to him countless tines by
.many excellent statisticians including 1:antel himself, Cornfield, Schneiderman,
'Uinbush, Springer and others.

wish Dr. Friedman would see fit to elaborate for us just once in some detail
as to just exactly what he considers an "experienced toxicologist. to be; while
he is at it, perhaps he can also shed soee light on why it is (as he seems to

• assert, and which I would not dispute) that the "judgments" of such persons
should so often pe in conflict with a dispassionate scientific view. For that
matter, are all such "judgments" essentially similar ? If so, perhaps we ray
dispense with the FDA program in the review and evaluation of food additive
petitions - since all such petitions are prepared by industry toxicologists
(all experienced people, no doubt) and since their judgment is invariably that
the material and use level for which they petition is a safe one (or else they
would not submit their petition for our approval) why should we have a different
kind of judgment on the same. set of known facts ? It may be interesting to
note here that it seems to be precisely toxicologists of this particular
background who seen to be the most vociferous at the slightest threat they see
to have .objective reason interfere with their "judeent" and who manage to
find their way on such bodies as the NASAMC's "Food Protection Conrittee". .
I can only hope that some day it may be possible to have some committee concerned
with our own protection rather than with that of food and of its additives.

Finally, Dr. Friedran's 'memorandum, featured, as mentioned, as a reaction to my
memorandam on Dal of 12/5/71, is perhaps most eloquent on the principal issue
on which it chooses to be silent - is (or is not) the sensitivity of the analytic
method for DES (2 parts per bilion) adequate for the protection of the public
against unsafe residues for this highly potent carcinoeen ? Dr. Friedman has
resorted to an attempt to discredit the I:antel-Brian principle (fortunatey,
without much success), but the real irony of this situation is that one har6ly
needs Lantel-Bryan to arrive at a proper answer here. Would Dr. Friedman care
to make a different estimate of a safe level for DI.; in food and enlighten us
as to the properties of such estimate ? Even thcuEh one can dispense with
the 1:ante1-3ryan principle to make such estimates, I felt it was necessary to
to dispute most of Dr. Friedman's "axioms " since these, if allowed to go
unchallenged, have a far greater potential for damage to our regulatory program •
in general than to the issue of DES in particular.

B. Comments on the 7:odicka memorandum of 12/22/71 

Although he states that he supports Dr. Friedmanis comments, Dr. 7odicka deserves
credit for at least attempting to coma to grips with the data on D; I am also
grateful to him for having had the courtesy of at least sending me a copy of
his .communication together with the Friedman axioms.

. Dr. Whdicka seems to be concerned with the shape of the dose-response function
and he concludes in his last paragraph that we are dealing with a typical

'sigmoid curvq, concave uperds initially and downeards terminally. As will be
.• seen subsenuently here there are reasons for this !:in el ef . consideration not. •

• being of any crucial si,,nificence, hut- a -fen coments of a diffe:,7.nt aspeet
era in emier here.. i•hile 1 7:ou1U-not argue Kith Dr. conclusions en
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ourvilinearity, I would draw your attention to an enclosed copy of a memorandum
prepared lov LiS5 Aldeman, one of the statisticians in Dr. Wodicka!s own Lureau,
who conclu'dea that the relationship is consistent with linearity throughout
its domain. It is quite obvious that whit we have here is by no means a singular
situation - the experimental dose-response function appears to be not inconsistent
with either linearity or curvifinearity. Whenever this is the case, even a .
two-bit statistician will tell youthat he prefers to handle the data as if they
were linear rather than curvilinear and there is good reason for this - 4
curvilinear function may have up to many different constants to be estimated
to describe it with any reasonable k3nd of precision 'chile the linear function
needs just two of these:- the slope (which is constant) and the intercept.

The reason that this issue is of secondary (if any) importance is similar to
that given here at the top of page 3 - Dr. Wodicka is having reference to
merely the experimental (apparent) dose-response function while the real target
of our concern is the true (parametric) dose-response function. With respect
to the latter, I can guarantee for Dr. Wodicka that if he only took the trouble
to check the original publication by ..;.antel and Bryan to which I referred on
12/5/71 as well as our own FDA paper on food additives published in Biometrics
(Vol. 26, pp 181-194, 1570) he could easily satisfy himself that what is
being invariably postulated for the parametric relationship is precisely the
kind of sigmoid curve that he seems to advocate. It wild follow, therefore,
that even if lass Aldeman's conclusion is ignored, Dr. Wodicka can have his
way and draw his smooth curve to the points in his graph and this still would
not change things in the slightest, in fact it would only reinforce the:,.
In other words, it matters little whether the experimentally observed values
mimic ',ether a straight line or P. curve or both of these, since the true
dose-response function is invariably .assumed to be concave up*,ards in the
vicinity of the zero d:..sce. In fast, if it were not for this very re;son, it
would not have been necessary to have the Lantel-Dryan principle .developed
in the first place.

Although Dr. Wodicka appears upeet ov-,:e'the fLet that re have used (as rer
3!ante1-Dry.an) a straitlfile for extrapolation, I shall not enter into a
discuesiort-of this aspect here since in their aper, l:Atatel and iryan give
more than ample justifications for this necessit,-. %free it to say, however,
that the extrapolating slope is not (repeat, not meant to represent an
estimate of the true slope in the vicinity of the zero dose, hut merely an
upper limit on it. If this sort or thing is not clear to Dr. Thdicka, perhaps
he can avail himself of the adequate talents in his Bureau of Foods' statistical
force to elucidate this point.

As to Dr. Todickals contention that the mode of action of this compound is
unknown, I could counter this with a number of questions:- is the mode of
action of any carcinogen known to anyone ? for that matter, is the mode of
action of any toxic agent completely known ? pending the availability of
such detailed knowledge (at the cellular or subcellular level ?) on the
action of carcinogens, should we be inhibited from regarding them as
potentially and actually harmful ? should we restrain curselves from
regulating such agents,in a manner consistent with such potential for harm,
simply,. because we do not understand completely exactly how such agents
elicit malignant heop2asms ? what' would be Dr. ';:odicka's estimate of the
proportion of food additives on which we have made estimates of safe levels
in the past without having a complete and detailed knowledge of their action ?
should such knowledge be a.necessary prerequisite before the FDA attempts

regulate any toxic agent ?
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C. Comments on your own memorandum of 12/21/71'

Under (1) ......purograph 2 - You asp suite right that arguments can be advanced
that either 12.5 or 25 ppb of DES is the lowest demonstrated concentration
which can be Associated with an increase in the incidence of malignant tumors
in C3H nice; • in fact we have both heard precisely this argument last December
6th iron no less an expert than Dr. Leo Friedman. There appears to be only
one small problem with such arguments - they just do not happen to be very
good ones and, as such, they are not likely to generate much appeal among the
disinterested scientific community. lass Alderman, for one, would not subscribe
to such a view, as her memorandum clearly indicates. I would therefore support
you in your choice of the 6.25 ppb level as the lo7.estdeonstrated carc'noTen,c
level. It would be wise, however, if one were to caalify such e state:.ent:-
6.25 ppb is the lowest level demonstrated not only to be carcinogenic, but
"significantly" carcinogenic; moreove7, it h4pens to be the lowest such level
simply due to the fact that it was the lowest level tried in ths experii:ent.
In other words, when we say that 6.25 pob is the lowest (significant) carcinogenic 
level of DEE., this should not. imply that still lower levcas then', this were used 
in the experiment And four.d not to be carcino;,enic. Alternatively, what this
says is that there is an excellent likelihood that levels nar':edly smaller than
6.25 ppb of DLF are also carcinogenic if not outright *significantly" carcinogenic.

I trust that you have followed our analysis in the 12/5/71 memorandum and that it
is clear to you that the estimate of a virtually safe level of Da in the diet of
those nice is in no way dependent on what level anyone decides is a significant
carcinogen. In fact the maxirqum estil:.ate of a virtually Sofe level was provided
by the data neither at 6.25 ppb, nor at 12.5 ppb, nor yet at 25 ppb, but rather
at 1,000 ppb.; in other words, the issue of significance plays no part whatsoever
in the estimation of a safe level in food for any additive. ';ie took some pains
to develop this point in greater detail in my memorandun to Dr. Simmons of
December .the 6th, 1971. This same issue is also found to be of no relevance
by the scientific coraunity in the area of carcinoEenesis - to paraphrase that
consensus at. expressed by Dr. Eaffiotti of the NCI when he spoke here last month
"a carcinogen is a carcinogen at any level" and this presumably includes the
one-molecule level.. Furthermore, federal law (specifically the so-called
Delaney Clause) implies quite emphatically that there are no "safe" (noncarcinogenic
levels for any carcinogen. It would appear therefore that there would be no
further advantage 'in talking about which levels of DES are carcinogenic.

I applaud your valiant efforts under (2) to address yourself to the comparative
exposure levels of mice and humans, a poorly charted territory at best. I would
caution you though that your estimates may not be widely accepted by other.
scientists, perhaps not even those in FDA; for example, the one-half pound of meat
per day, to which you refer - is this some kind of average consumption rate, rather
than one near the upper tail of the distribution ? You know, of course, that
at least in the food-,Idditivc area, it is the long-stamding practice (for good
reason, you will agree) to thin;<of and use consumption rates near the maximum
rather than those near the average. Also, if you think- in terms of exposure
rates in terms of micrograms/hg body weight, perhaps you may also wish to refer

• to doses per unit body surface area; Dr. :tall, whom you mention in the last
• paragraph of page 2, has been active in pushing this sort of concept for come
years now. To convert units per weight to units per area, one may conveniently •
raise one's values to the two-thirds power e.g. 50 at the trio-thirds power
becometapproximate1Y 13.6. Still, I cm happy to see you state that we are not,-
.tetting tolerances in food for DES, even though I do not underotand shat you 171.ea!I
ehea ycq write about increases in practical sensitivity.
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Under (3), I shall. obviously not dwell on the 'correctness of the "mantel—Bryan
model" since we Iwtve discussed this issue quite extensively here. I would
emphasize again only the fact that whatever one may think of it, one thing
it is certain not to be is a "m6de1". As .to David all, a mn whom I have
known; admired and respected for many .7ears both for his work and for the
type of person that he is, I an quite convinced that he will be the first
to disclaim that he might be in a position to evaluate the Mante)—Bryan
approach; it is simply not his "bag". Also I would like to assure you
that one thing the large—scale experiments at the National Centre for Toxicological
Research will most definitely not do is shed light on the problem to which
you refer — whether there is or there is not a threshOld level for any aEent.
There are many other things these large—scale experiments will also not do
(even though they are expected to) but they absolutely cannot under any
eircuiztanee acoo!Iplfsh what you seem to hope fqr. We may discuss this further,
if you wish, at our forthcoming meeting.

The rest .of this item (3) is somewhat murky to me — I cannot see at all, for instan
how a chat-we in the extrapolating slope is in any way related with the analytic
sensitivity. I also am completely unclear as to what you mean when you talk of
data which should indicate what extrapolating slope one should use. The whole
point of extrapolation is precisely in the area where there are no data. Even '
if at some future time data are obtained in additional experiments at concentration:
elossr to zero, this will not obviate the need for extrapolation nor tell us
in any way that such extrapolating slopes should be different from the ones we
are presently using. I believe, however, that this aspect can also be clarified
during our forthcoming meeting.

M. Adrian Gross, Uvli
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. sTATEs COVERNMENT DEPARTNIEN•I' oit L./JUL./11 twati' t •

•. FOOD AND DRUG ADMINISTRATION. .

1720161;7(121.M

4
Dr. Virgil 0. Wodicka, Director
.Bureau of Foods (OF-1)

(Rom Leo Friedman, Ph.D., Director /2
Division of Toxicology (BF-150) Xl..6

suDjECT: Mathematical Models in Safety Evaluation .

DATE: December 17, .19;

• •
The ealuation of safety of a substance is based on studies designed
to uncover the potential the substance may have to cause injury, and
the development of sufficient data to warrant a conclusion, that under

' conditions of proposed use the intake is so low in relation to the
toxic dose that there is a practical certainty no harm will result.
According to the NAS/NRC Report on Evaluating the Safety of Food
Chemicals, safety is defined as " . . . the practical certainty
that 'injury will not result from thesubstance when used in the
quantity and in the manner proposed for its use." Furthermore,
they define hazard as " . . . the probability that injury will result
from the use of a substance in a proposed quptity .and manner."

Studies in grot;ps of animals or people have inherent limitations
.imposed by the limited number of experimental subjects and the fact
that they are all not equally susceptible to every type of injury.

The biological scientist concerned with safety evaluation accepts as
axiomatic the following premises:

1. For every biologically active substance there usually is a
dose response relationship; there is always a threshold level below
which the substance does not exert any physiologically significant
effect and therefore, for every substance there is a "no effect"
level. The design ofC safety evaluation study is to determine a
level at which there is no demonstrable effect. This level, when
divided by a suitable safety factor, is then considered to be a safe'
level, in that there is a practical certainty that no harm will
result from the use of the substance at that level.

2. Furthermore, we may accept as axiomatic that every animal
has within itself one or more molecules of every stable substance
in the .environment. This is as logical an inference as any that
can be derived from probability theory considering that 1 gram
molecular weight contains 6 x 1023 molecules; and that even the most
exquisitely toxic substance e.g. botulinum toxin will, at a harmless
dose, contain approximately 1 x .1010 molecules.
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. 3. It is taken as axiomatic that the ability of a substance to

evoke a biological response must be demonstrated by unequivocal

• evidenCe. Inferenci alone, is never sufficient to demonstrate such an

• ability.

4: The ability to detect a biological response depends primarily

on the sensitivity of the assay procedure rather than the number of
• animals examined, e.g. if the bladders of experimental rats are not
examined properly at autopsy, and if the tissues are not properly
prepared for histological study, bladder tumors will not be seen even

'with groups of 10,000 animals.

5. The assessment of "no effect" level is dependent upon the
adequacy of the methods used to obtain the toxicologic data, and on
the statistical techniques applied in evaluating the data.

Mathematical models such as that of Bryan and Mantel, and others,
based on similar principles, which have been designed to deal with the
problem of effects in very low incidence, and which are at present
beyond our ability to measure, are inconsistent with the premise of
a threshold level and a no effeet level. The estimates of "negligible'
or "virtually safe" or 'acceptable risk dose", which are developed by
applications of such models, are not consistent with the judgments of
experienced toxicologists; they are usually at least three or four

.orders of magnitude smaller and, for practical purposes, approach
zero. They cannot be accepted as reasonable estimates of maximum
.safe levels. The model seems to break down on extrapolation to low
levels in a manner similar to the departure of the ideal gas laws
:which depart from theory at extremes of temperature and pressure.

It has been evident for some time that there is a need to be
# able to quantify uncertainty of conclusions regarding safety which
are based on limited data. We have been interested in and have
studied the application of such models to accomplish this purpose.
Any procedure which is less "arbitrary" and more rational than the
current one of determining a "no effect" level and applying a safety
factor, and which takes into account in a systematic manner the
uncertainty inherent in experimental data, must be consistent with
the accumulated experience .of biological scientists. Estimates

which are unreasonably small, as compared to the judgments based on
• generations of accumulated experience, must represent a paradox where
"must be" according to the mathematical model simply cannot be accord-

ing to practical experience. It is not always easy to determine
where the fallacy in the logic of the model lies. It took 2000 years

- and the invention of the Calculus to explain the paradox of Xcno.

cc: Dr. C. C. Edwards
Dr. H. E. Simmons
Dr. C. D. Van Houweling

' Dr, A. C. Xolbye, Jr:
' Dr. Henry Fischbach

' Dr. Herbert Blumenthal

84-843 0 - 72 - 8
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Comallsoioncr of Food snd Druzs. December 22, 1971

'Director, DUresu of Foodo, D10!.1

Ileavoustical llodolz in Safety Lvalustion

.Attoched. is a moisorandulu from Dr. yriedmon reacting to Dr. Gross'
mel-ao of Doceziber 5, 1971, on the carcinogenicity of diethylstilhosteroi.
I.support the co=ents Dr. 1Tried.12Anmskes.

f-would Pico like.: to suoplement Dr. Fried.:Isn's counts. I hove asked
. thnt the observations of Cass, Costes, Lad Graham, which furnish the
bilsia for Dr. Cross'.co;:o.tnts to he plotted aa probit of response versus
logariL4m of ex:;e, as La videiy CostooJary omona toxicologists, and
referred Co by Dr. Gross. 4 copy of this plot is attached chewing only
the experimntal points, with nu lines drstan. in to impute eny relation..
ohips. I believe an examination of this graph will clarify the issues
involved in this discussion.

first of all it should he pointed out that .there is no'iheoretical
basis for Me relationship hetween dose and response in chin stey of.
the efiectbf.diethylatilectcrol on nice. This is to say tnat the

'oode of action.ot the co.noonnd is uaknovn, and in eiLICLIS8iGn, Dr. Friedman
has pointed out our cenors1 knotiledge of bioe:emiztry end pllysiolciz'
inqientes ctronely thst et least tt.o end possibly three rechsci=s are
at-worl: here, in such, a case, it vould not be surprising to find that
the relationship plotted would not he a line because ooe or
another of the c.,echz;nis;As vould dmlintite the ror.once in differing
concentration rsnses. i.his would cause intlectiono in the dose response.
curve. Itt any event, the lar.:chauisLa of sctiou is speculative and the
'relationship betvecn dose and response is really only'erapirical. •

• It has long been well-accepted scientific tradition that ohen a relation-
ship between tvo variables is ei- pirical, inference reoarding the
relationship outside the observed range is not justified. In other .
worda, when the resfon for the relationship is u ,nioon, there is no
wsy'to toll .het dfrectios the curve of relotionship will taloa he •
regions not StUdiCiL ccordiuiy,aay elax4o:olatien of the dose-response
roletionhip in c study such as this one, enn.serve only as a ,dar%ing
hypothesis to he tsted through further experixaotation end not as, a
basis for dra:,,in3 concluono.

finally lookinL; at the actuel results of this exoeriv4:nt as plotted,
it is noteoorthy thet. a se,uth curve Lt.-1y be ,drAwn covoectin5 pll the
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Page 2.—Comllisaionar of Vood and Druza

Oolutc. This ic to sly that there io ro:=bly little scatter or .
eeviation from a n'AooLh curve. • Ahfa (Airco L c ct.iLXy 1inear oVer
a connidersble ran :.;a of in;i:.observationt:, but,cnrvca at both eLtd9.
Ono mnat therefore cor.clu6e either that deviation irom a smooth curve
'Omura only at the c%trer:es, or thnt etrzii2ht 1ft12 Cioes vot'ver:reaent
Jan appropriste rodc). in the lo.,/ 12 Coae rent;es. All Lilo cis-
cuasions of safe levels, thereoze, eeven4 on extrizpolction of a at.rnitht
lin3velotioabhip to er 4c5/Te Jcvlu tban those ob2,erved, ohen in -
inet„ theaz4.:e straisnt Linz veietionnhip. is gerfously tiAcutionanIe
the lowar close rant;es that uoro observed.

Virt;i1 0. 12odicka.

At tectamntj
Cy oz 12//7/71.
Graph

cc: . tE-150 (Dr. Fried=n) .
BF-110 (.7.--net Springer)

)BD-4J3 (Dr. Gros) w/coy•of attachments

!VOWodiel;a:mlf 12/22/71 .
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In=taber., 21, 1971

4

Comments on a Pcper by. pass, Coats -and Crahan on the Carcinogenic D030
Responce Curve to DES•:

Dr. R. I" Cillespie
Division of Toxicology

The initial question concerned the .fact that a significant (? 4.05)
difference from controls in -tumor. incidence for the female mice v.as
found for the 6.25 pph dose, but flCi for the 12.5 or 25 ppb groups.

The 6.25 ppb group does slim. a significant (P .05) increase over the
control. Although the other tvo Lroups do not differ significently
from the control at the .05 level of confidence, they ale° fail to
differsiznifivantly frum the 6.25 g:coup.

Men the three louest dosage croups (6.25, 12.5 an 25 ppb) .1re combined,
they uhow a significantly (11 < .025) higher incidence than the control
group, indicating thnt there is evidence of an effect r.c4n(:.A,,Itrert) in this
range. The usual conservativ.1 ani-.14e1.:tion iu such caea ic that there •
is an effect at the lowest level %:hich differs from the control.

Although the authors only reported a linear log-dose response curve for
the higher doses, this curve is linear for the uhole renge of doses used.
That is, there is a eie-a::.ficant < .0035) pesitive sle,:.e and no siguifi-
car4 departure from lineerity, 'c!hether pro'eit enalysis or simple regrespic.
of the proporticels on the leg doe are med. The respective slopes are

.0.62 probits per dose (with the treatment pereenteYes uncorrected
for the control effeet)and 21.0 percente3a points per log dose. The
pre-At slope when preentaiAts ere corrected for the centrol effect as
1.04 prohito per log dose. This is evidence'thnt the dip observed in
the curve at 12.5 and 25 ppb is sielply due to random fluctuations. '

Anne-Alderann.
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KZALTH.EDUCA7,7.F.:.),WELFARE.
.PUZLIC ILTN CVICC

FOOD AND DRUG, ADMINISTRATION

.Daw February 11, 1972
../c;r4'47cr, 2<elk

4“f: AL J. lawalk, D.V.M. and R. L. Gillespie, D.V.M.

&Ufa. Diethylstilbestrol draft memo dated January 20, 1972,
your =co dated Feb. 8, 1972.

To: Leo Friedman, Ph.D.
Director, Division of Toxicoiozy

After further consideration of the draft mar.* we prepared for your
a/cantor° on the above subject, we foal that the recommendations
should be amplified to reflect adequately the full impact of the
information contained in the body.of the memo when we consider the
following:.

1.. The extreme potency of the drug as '32 carcinogen and its very
high hormonal activity coR)ercd with the activity of the few •
parts per trillion of physiologic. estrogens normally found in l•
fattening cattle.

.2. The sensitivity of the available regulatory analytical method,
2000 parts per trillion, is such that only those producers who
withdraw medicated feed less than 4S hours c.ar, detected. '

In addition to the retonmendations in our .13,111, , 1S72 draft, we
wish the Commissioner to consider serious: of with-
drawing DES from use in medicated feed until oc.iLlme that an
analy,tical method sensitive to 1 part per trillion is developed.

CC:

B7-1
BF-2
Dr-loo
BF-150
B2-151
BF-I52

BF-152:RLGillespie/AJKowalk:bb 2/11/72

A/91h--, L.1-4-4 u,:17°,/,'L 4-/k31: -4 -,h?...34?"1.-ef'- trl,t-

, VC-Cel,..C.-6-:,:. A.:- A:14- ,4;4•S-4-- ,4.1. aV't 4.il±&.( IL till .
....., Ciss-.......), f.,,,,..,..

c•-•.t.--k.i,.i. LA. 1,‘,.+...--if..4-4. •-e', (.....(c-ro.-..- 4C--1 k---,-i±c. ..\0--64.‘"- 

a-N4- o---........et) a k.
,

-^--,,*?-<> '1 (I/.

7=4. "Aa 1 ...-s,kt.'!-.` ",..-(7;;.... . 
.:-,,,,,,IPI 4.4,-.,...2.2.2.—.-•rat ,:-1:- .—.141...:1-11- r
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Between:

MEMORANDUM OF MEETING
February 14, 1972

Leo Friedman, Ph.D., Director, Division of Toxicology
and

A. J. Kawalk and R. L. Gillespie, D.V.M.

Diethylstilbestrol maao 2/11/72 by.Dra. Kowalk and CilloapJo

Discussed with Drs. Gillespie and Kcwalk to the effect that their

recommendation as it stands is not sufficiently supported to warrant:

A change from present policy (that the presently available methods ic,r
, •

enforcing the 7-day withdrawal period are adequate). If they a

.present a documented case to the effect that the 7-day withdrawal

..:42:14: be enforced by the "self-certification" approach, together wich

present DES methodology, I would endorse it and send it forward.

Lco'Fr!edman, Ph.D.
Director
Division of Toxicoloy
Office of Sciences
Bureau of Foods

cc: BF-1
BF-2
BF-100
EF-151
BF-152

Cedman:amb--2/14/72.
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!IEMORANDUM DEPARTMENT OF HEALTH, EDUCATION, AND WELFAi:i•

PUBLIC HEALTH SERVICE

FOOD AND DRUG 'ADMINISTRATION

TO The Commissioner DATE. December 21, 1971
Through: The Deputy CoMmissione

FROM : Director

Bureau of Veterinary Medicine

SUBJECT: Comments in reference to the memo of December 5, 1971, from
Dr. Adrian Gross to Drs. Leo Friedman and Daniel Banes.
INFORMATION MEMORANDUM 

PURPOSE,:

Attached you will find our comments concerning the above-described

memo as well as a copy of the original memo. These comments were

developed for me by Drs. Lehmann, Price and Condon.

C. D. Van Houweling, D.V.M.

• Enclosures

Tab A - Comments in reference to subject memo

Tab B - Memo re Carcinogenicity of Diethylstilbestrol;
Estimation of safe levels in diet.

Prepared by: VM-100,' LEHMANN, 12/21/71, X34313



117

MEMORANDUM DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

TO , Dr. C. D. Van Houweling0M-1

FROM VM-100

DATE: December 21, 1971

SUBJECT: Comments in reference to the memo of December 5, 1971,
from Dr. Adrian Gross to Drs. Leo Friedman and Daniel
Barnes "Carcinogenicity of Diethylstilbestrol;
Estimation of safe levels in diet"

The implications of Dr. Gross' analysis is that the FDA in effect
is placing tolerances on a carcinogenic substance. Such is clearly not
the case. Dr. Edwards has stated that he clearly recognizes that a zero
tolerance applies, and that the violative incidence of 0.5% is unacceptable.
Therefore, the 7 day withdrawal period and mandatory withdrawal certification
have been implemented to correct this apparent lack of compliance.

It should be pointed out that the only known biological ztivity of
DES is its estrogenic effect. One should approach the problem of a
synthetic hormone substance being a potential carcinogen, when given in
excess of normal body level of the endogenous hormone either in test animals
or humans, by understanding clearly that all mammals including humans
produce
' 
estrogens naturally as a necessity of life. Studies have been

copducted to show that DES is no different than other estrogenic substances
with respect to the induction or exacerbation of cancer in sensitive strains
of experimental animals.

Dr. Gross makes several statements in his conclusions which should
be analyzed and commented ob separately. Following the specific statements
of Dr. Gross' memo are our comments.

1. "It appears from the work of Gass et al. reviewed here, that the ability
of DES to elicit malignant tumors in fENTFE CH mice is so marked that an
estimated safe level of this agent in the feed of these animals is a
minuscule fraction of 1 part per billion.."

Dr. Gross has analyzed the Gass et al. data according to the model
described by Mantel and Bryan in the 7—Na. Cancer Institute 27:455, 1961.
He reaches the conclusion that, in order to measure a "virtualTY safe" level
of DES in the diet of mice (i.e., a level which has a statistical probability
of producing cancer in one out of 100,000,000 animals) we need an assay
procedure for the mouse diet 20,000 times more sensitive than we now have.
This assumes (a) that the Mantel-Bryan model is correct and (b) that the
slope of the dose-response curve in the extrapolated low-range of dosage is
1 probit/log dose. The "virtually safe" level for any substance as determined
by the Mantel-Bryan model is a function of the assumptions used in calculating
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and extrapolating the "safe" level from laboratory animals to humans.
The estimated "virtually safe" level is a negatively biased estimate of
the true "safe" level (i.e., the "virtually safe" level as calculated by
the procedure of Mantel and Bryan will, in the vast majority of determinations,
be less than the true "safe" level).

The estimated "virtually safe" level is also an inconsistent estimator
of the true "safe" level for two reasons: a) As the size of the sample
used to determine the "virtually safe" level increases, the estimated
"virtually safe" level does not tend to go to a specific value. In fact,
Mantel and Bryan state that, "the use of extremely large studies to establish
safety may well be selfdefeating. The almost certain occurrence of unusual
syndromes in one or more of a large number of test animals, albeit these may
have arisen spontaneously, will require admitting the possibility that they
may be attributable to drug treatment." b) Small changes in the assumptions
used result in large changes in the estimated "virtually safe" level.

The following calculations help to illustrate these points. If the.
actual values for the incidence of tumors in C,H female mice as reported
by Gass et al. are used to calculate a "virtually safe" level of DES for
CsH femaTe—FITce (i.e., 33.0% for control and 86.2% for 1000 ppb DES), the
vlrtually safe level would be 0.0007 ppb rather than 0.0001 ppb determined
when the lower 95% confidence interval is used for the control ahd thc
upper 95% confidence interval is used for the 1000 ppb DES group. It can
be argued that the actual values obtained in the experiment are the best
available estimates and are the ones that should be used. Also, when several
dose levels are involved, Mantel and Bryan indicate that the dose level which
results in the largest calculated "safe" level should be used. Therefore,
calculated "safe" values for any appropriate level would be equal to or
silialler than the calculated safe value based on all the levels. This one
change in the assumptions used changes the "virtually safe" level by a
factor of 7. (These calculations and the following ones were made using a
conservative slope of 1 probit/log dose).

The specific set of mice used in the Gass study makes a considerable
difference in the "virtually safe" level determined. Using these data for
the 1000 ppb level of DES in the diet the following "virtually safe" levels
were determined:



119

-3-

Type of mouse "Virtually safe" level
using 1000 ppb DES 

C
3
H female

C3H male

Bittner Strain A
castrate male

0.0007 ppb

0.0040 ppb

0.0170 ppb

Similarly variable estimates could be made using the different levels
of DES. In this case, the type of mouse used makes an approximately 25
fold difference in the estimated "virtually safe" level.

In regard to the slope of the dose-response curve, Dr. Gross points
out that the analytical sensitivity predicted by the model as necessary
to insure a "virtually safe" level of DES in the diet is heavily dependent
upon the slope one assumes in making the calculations. For example, if -
one assumes a slope of 1.5 probits/log dose (which is close to that obtained
for the castrate strain A mice) instead of 1 probit/log dose, the analytical
sensitivity needed for the diet fed to mice is only 100 times greater than
we now have. The change in the slope from 1 to 1.5 probits/log dose changes
the required sensitivity of the assay by a factor of 200 for the C3H female
mice.

Because of the tremendous effect that these changes in assumptions
have on the determined "virtually safe" level, one can specify almost
anythinij,by this method.

For example, using the upper 95% 2-tailed confidence limit on the
tumor incidence for the C-11-I male mice, 54.0%, and a slope of 1.5 probits/log
dose, the "virtually safe level for the CqH male mouse is 0.16 ppb. This
would extrapolate to "virtually safe" level in tissue of 8.4 ppb for humans.
Similarly, CO female data would indicate a "Virtually safe" level of no
less than 1.2 ppb and Bittner strain A data a level of 24.4 ppb for humans.
Therefore, results from mathematical models like this one need to be
interpreted with prudence.

2. "Even when the procedure for estimation uses assumptions whose safety
can be questioned, the resulting estimates remain considerably below the
official analytic sensitivity of 2 parts per billion."

The procedures for estimation which Gross says can be questioned are
based on those discussed in the preceding paragraphs.



120

-4-

3. "It would follow that an analytic method such as this does not
constitute.sufficient protection that carcinogenic levels of DES may
not be present in the material analyzed when in fact the'result of.
such an analysis is that no DES whatsoever can be detected in such
material."

Even though one grants that amounts less than 2 ppb in certain mice
might be carcinogenic based on the Mantel-Bryan model, this cannot be
translated into a human hazard. In his analysis, Dr. Gross documents the
need fora more sensitive bioassay procedure for DES, and we would certainly
concur in this judgment. However, it should be pointed out that the present
method for DES is far more sensitive in estimating human exposure to DES
than Dr. Gross' memo might suggest. It can be shown that a true concentration
of 2 ppb in beef liver would expose an adult to a maximum DES intake of
0.5g/day if one-half pound of such liver were ingested. This would amount
to a daily intake of 0.0071,mg/kg/day for a 70 kg man. By contrast, the
sensitivity is much less when the assay is applied to the diet of the mouse,
primarily because the mouse eats an extraordinary amount of food -- equal
to about 20% of his body weight each day. A 15g mouse eating a diet
containing 2 ppb DES therefore takes in about 0.006 sug of DES per day, which
is a dose of 0.4pg/kg/day. This dose is 56 times that taken in by the
hypothetical man described above who eats liver On a daily basis even though
in all cases the assay was sensitive to 2 ppb in the diet or tissue tested.
Furthermore, the only human dose that has been considered to have a close
association with human cancer was 5 mg,per day decreasing to 5 mg per week
for 35 weeks (Herbst et al).

4. "In 'this connection one may add that the USDA does not use the official
biologic method for analysis set forth in the Code of Federal Regulations.
The chemical method used by USDA is one which, to our knowledge, has never
been evaluated as to sensitivity by a collaborative study and Dr. Banes
Informs (15 that it is his impression the chemical method may in fact have
a sensitivity still lower than the biologic method, i.e., it is comparatively
poorer than the biologic method and we have seen here that the latter is
not. nearly good enough."

The present GLC method is demonstrating a sensitiVity of from 1-2 ppb
and is Performing satisfactorily for USDA in their regional labs as a
regulatory tool. Apparently Dr. Gross is not aware of the present stage of
development of the GLC method.

5. "It should Le mentioned here that work is currently in progress in the
Office of Pharmaceutical Research and Testing to increase the sensitivity
of Nie pioloqic plegloci by utilizing histopathologic procedures in the
6i 00,1 OH 01 1(Ioliii.aip t ro5ults 51)0011 he available within a few

• . • I; •),
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weight occurred before any histological changes appeared. It cannot beruled out that changes may be detected using more sophisticatedhistopathological techniques. Certainly these techniques would renderan already impractical method more impractical.

At this stage it seems appropriate to illustrate the above pointsby applying the model to situations for which we have adequate knowledgeconcerning the toxicity of the compound, its occurrence in natural feedstuffs and the nutritional requirements.

Example 1. Zinc in Beef Cattle.

It has been shown that 900 ppm zinc in the diet of cattle causes toxicity.Let us assume that 20% of the animals are adversely affected by this levelof dietary zinc. Keep in mind that the nutritive requirement for zinc is10 to 30 ppm and that normal feedstuffs contain 30 to 50 ppm of zinc.

Safe  Levels - as determined by the model of Mantel and Bryan 

Zinc* 900 ppm causes 20% toxicity in cattle

Probits/Log DoseRisk Factor 1 1.5

1/100,000,000 0.02** 0.59

1/1,000,000 0.11 2.21

1/100,000 0.34 4.69

1/10,000 1.19 10.82

1/1,000 5.06 28.46

*Normal dietary level - 30-50 ppm** ppm

Reference: L. A. Maynard and J. K. Loosli. Animal Nutrition. 6th ed.
196'.:. McGraw Hill, New York.
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Example 2. Selenium in Beef Cattle.

It has been shown that 4 ppm of selenium in the diet of beef cattle
cause toxicity. Assume that 10% of the cattle are adversely affected by
4 ppm of selenium in the diet. Keep in mind that the nutrient requirement
for selenium is 0.05 to 0.10 ppm and that normal feedstuffs contain 0.10
to 1.0 ppm selenium.

Safe Levels - as determined by the model of Mantel and Bryan 

**Selenium 4 ppm diet causes 10% toxicity in cattle

Probits/Log Dose
Risk Factor 1  1.5

1/1003000,000 0.001* 0.013

1/1,000,000 0.003 0.048

1/100,000 0.010 0.102

1/10,000 0.036 0.236

1/1,000 0.155 0.621

**Nprmai'dietary level - 0.10-1.0 ppm diet.
*ppm

Reference: L. A. Maynard and J. K. Loosli. Animal Nutrition, 6th ed.,
1969 McGraw-Hill% New York.

These tables illustrate that one would need to use very.liberal and
probably socially unacceptable assumptions to meet the requirements as
being "safe" and still satisfy the known nutritive requirements of these
essential elements.

CONCLUSIONS:

1. FDA is not in a position to set a tolerance on a carcinogen.

2. DES is apparently no different than other estrogenic substances, synthetic
or natural, with respect to the induction of cancer in sensitive strains of
experimental animals.
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3. Dr. Gross states conclusions relative to the carcinogenic dose in
mice based on an emperical, ultraconservative model which in turn is
based on numerous assumptions. Since changes in the assumptions greatly
affect the estimation of the "virtually safe" level of DES for the mouse,
the analysis of the Gass, et al. data according to the Mantel-Bryan model,
although interesting, does not unequivocally document the need for a more
sensitive assay procedure. A stronger stimulus for improving the assay
is the simple progmatic desire to have a rapid, sensitive method for
monitoring the seven day withdrawal procedure.

4. Dr. Gross jumps from relationships in mice to relationships in humans
without taking into account the difference in dose per unit of weight,
exposure and the difference in reported carcinogenic dose for mice and man.

5. Dr. Gross comments on the tests in use, their sensitivity, and
improvement without a full knowledge of this subject area as outlined above.

6. When utilizing the Mantel-Bryan model to analyze classical data on
zinc and selenium, it is apparent that the calculated "virtually safe"
levels are well below what is contained in normal feedstuffs and the
animal's requirement. The same findings would result if the model were
applied to similar compounds when considered for humans.

Richard P. Lehmann, Ph.D.
Director,
Division.of Nutritional Sciences
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DEFARZENT OF HEALTH, EDUCATICN, AND MLFANE

Public Health Service

Food and Drug Administration,

Washington, DC, 20204

MORANDUlt December 5, 1971

_ _
• .4-a-et-, /2- 6 - 7/

To Dr. Leo Friedman, Director, . Dr. Daniel Banes, Director,
• 

 -
AA-vision of Toxicology, and Office of Fharmac. esearch &_Testi
'Bureau of Foods, BF 150 Bureau of Drugs, BD 400

From., 132 and BD 403

Sub.ject:...Carcino,7er;icitv of Deth,letilbistrol; nstimat!.on r,f safe levels !r1 d!.et.

A letter tas published recently in the Washington Post by a writer about ahom it is
said that' he is part of a group presently suing the Food and Drug Administration and

• the United States Department of Agriculture .on the continuing use of diethylstil-

bestrol (DES). The 'letter carried the information that a level as low as 6.25
parts per bilion of DES is carcinogenic.

We belieWwe have come across the scientific source of this information:.- an

article by George H. Gass, Don Coats and Nora Graham from Southern Illinois Univer-

sity entitled Carcinogenic Dose-Response Curve to Oral Diethylstilbestrol', which

vas published in the Journal of the National Cancer Institute, Vol. 33, No. 6,.

PP. .971-977 of December, 1964. '

The purpose of this memorandum is to comment on that article and, based on the data

presented there, to estimate that are safe levels of DES in the diet.

The article) presents evidence that 6.25 ppb of D725 is.a si,,,nificrint carcinogenic

concentration for female C3H mice:- the difference between 33.0;.; control animalr,

with mammary adenocarcinoma and 48.25 of the mice at 6.25 ppb with this kind of

malignant tu.mor is ir.:eed st.atistically significant. • There tete alse other

findings:- the estimated dose-response slope was definitely linear between 25 and

500 ppb, the znerage latent perixi of these tunDi.c. generally L'e.:reaLed ra:her

mar%edly with incrcat.itz dose am there was a sigrificant increase marrrary

carcinoma amongst the males of the SZME strain as well as amongst castrat4d males

of Strsin A mice, nese incraies wero also aseooiated with reduction aver

latent cried of thenn tuLlt.rs. in addition to these, thare W%5 a pro,:ress:ve

•rocuctioa in weight of ovaxies from mice at levels. 23 ppb and above.
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It would'appear, therefore, that this work confirms the earlier established fact
that DES is indeed a carcinogen. In this sense, the information presented there

. is not new;. however, in light of the fact that cancer was elicited in a
significantly increased incidence by levels bf DEn as low as 6-:25 ppb, the
question dould be asked:— what 'are estimated levels, of Da: for which the increase
in mammary carcinoma incidence among mice is no More than minimal? This
'question has relevancy if one considers that the official analytical method for

- this agent has a sensitivity limit as high as 2 ppb.

In order to answer the question posed above we turned to a paper published by
Nathan 1:ante;. and W. PAY BrYanr— "safety Testing of Carcinogenic Agents" also
published in the Journal of the National Cancer Institute, Vol. 27, No. 2, ,
pp.'. 455-470 in August 1961. • -

Ih:that.paper the authors make the following main points:

a) if the test has employed an animal other than man (i.e. the mouse) then it
behooves us to ask what is a "safe" level of the agent tested for the mouse Land
only then extrapolate the results to man on the basis of known relative suscepti—
tdaity o; the two species.

b) since no estimate whatsoever can be ,made such that one is absolutely certain
that this will not increase at all the tumor incidence in the entire population
of animals to which we .have reference, we are necessarily forced to consider the
concept of "virtual safety". Under this concept one chooses a high level of
assurance just short of 100% that the tumor incidence will be increased by a factor
less than a given low proportion. such a proportion suggested by the authors is
1/100,000,000 though, of course, one is free to select other such upper limits
on the risk uch as 1/1,000,000, 1/10,000, etc. Eimilarly, the cOnfidence level
used bgthe authors (99;1) could be reduced to some other high level, say 97.5%
or, 95%..

•
c)•from an examination of a variety of carcinogenic stimuli, the authors suggest
AlatAn..extrapolating slope of 1 probit/log dose could be viewed as being

.:Aacaarvative.. :;:e tend to agreR with this conclusion, but again, if one chooses
Somewhat less conservative, one could extrapolate with other slopes:—

a;51probits/ log. dose or even 2 probits/log dose, although we would not view,
the last of these as being sufficiently safe.

We have applied the Mantel—Bryan principles in estimating safe levels of DF.S
from the data presented by Gass et al. Our estimates are made at a confidence
level of only ,-,7.5;" (i.e. our estimatcs are somewiat less conservative th:n
those bade by Lante) and Bryan) and we have made estimates for upper limits
On the risk not only of 1/100,000,000 but also for risks mar;:ejly higher than

_ this, up to 1/100. In addition to the extra!-blati.ng slore of 1 probit/ do3e
we also give for per:.oses of infor:latinn (thou::h rat necessarily as a ,reeomren:11

,.est,,,imates based on slopJe of ?...5 and 2 probts/ lug doze.*

•''Y •
Vie shall•describe the estimation ppocedure:in sopa detail so that. it Say bd: •

1understood oy all concerned, •
u •

84-843 0 - 72 - 9
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From among the three systems testedby Gass et al., the female C,H race appear
to be 'the most sensitive and rwe shall limit our concern to the rdsponse of only
these. 'Table 1 below would represent the essentials of the data in their paper:

Table 1 2-aided 95% Oonfid, Interv.

Dose of DES
(ppb)

Observed
Proportion
of mice Combined 
with tumor Result

Lower Higher
Limit on Limit on
Observed Observed
proportion proportion

0.00 40/121 or 33.0% 24.76%

—16.25 , ,27/ 56 or 48.211 79/176 or 52. 585,1.

3t50 26/ 60 or 43.3%

25.00 26/ 60 or 43.3%_

50.00 36/ 68 or 52.9% 0.17%

300.00 ' 42/ 64 or 65.6% 77.05

500:00 50/ 59 or 84.7% 92.78%

1,000.00 50/ 58.or 86.2% 93.85%

We note in the table above that the level of 12.5 ppb was associated with a
lower incidence of tumors than the one immediately preceding it - 6.25 ppb _
and the incidence at 25 ppb was identical with that at 12.5 ppb. In view of
this we are justified in combining the response at these three levels for
an overall rate of '79/176 posit:ive mice and assign this response to the

z±ngie all the 176 mice involved here have received at least this
concentration of D1i in their feed. 1:antel and Bryan point out. in their
paper that this sort of combination of the response at several levels where
there appears to be an "inversion" of the response is a proper procedure.

The last two columns in Table 1 have reference to the limits on the observed
response. For the control level we use the lower limit and for the various
treatment levels wt use the upper li:,it. Note that in the selection of these

limits we have used the 955 confidence interval rather than the more conservative

99% Interval used by Lantel and Bryan which would have resultSd in smaller

concentrations of 71:3 which can be viewed as beinz: nvi.rtualiy safe".

At this Point ie re ihterestcd in the ir.orease in the incidence of tumors

associated with each treat:ent 'level and, in or.ler to obtaln this, as

, of the Abbott formula. This femula estimates the i=reased incicence by

reference to the proportion of unaffteted control anirals, which, again, is the

proper procedure. For instance, the first treatment level, •6.25 
ppb, can be
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associated with a maximum inOrease in incidence over controls from 24.76% to
52.58% or 27.825. This difference, however, when referred to the 75.24% of
unaffected control mice becomes corrected by the Abbott formula to; 36.98
since the increased incidence of the treated animals must be seen in the
perspective of animals which, if untreated, would not have developed tumors.
These increases in incidence of tumors associated with each treatment level
have been detailed 'below in Table 2 together with the normal deviate which
corresponds to each such increase'.

Table 2

Dose of DES
jpcb)

Increase in Incidence
calculated by
Abbott's formula Corresponding rormal deviate

6.25 36.975% — 0.3319_

50.00 53.708% 0.0929

200.00 69.498% 0.5101

.500.00 '• '90.404% 3%3047 •

1,000.00' 91.826% 1.3917

We are now rady to estimate ',virtually safe" levels of DES in the diet of mice .
for'valpue upper limits on the risk. For instance, an upper limit on the risk
set at no more than 1/1C0,000,C00 to develop mammary adenocarcinoma as a result
of treatment with this agent corresponds to 5.612 probits. If we add the
normal deviate corresponding to the first treatment level — 6.25 .ppb — i.e.
— 0.3319 to 5.612, we obtain 5.2E01 and this is the number of logs we have
to .move to the left Of 6.25 ppWto arrive at a ',virtually safe,' level if we
extra2olete with a slope of 1 probit/log dose.. The log of 6.25 is 0.795n!',
.which results in an estimate of —5 plus 0.51578 logs or, takinr:.the antilofarithm
of this cuantiy, we obtain 0.00003279 ppb as the estimated virtually safe
level of DZS under the assumptions made. It is possible however that the
6.25 ppb concentration used underestimates the safe level and that the response
observed at the other concentrations would provide higher estfrrates which
would fulfill. the same criteria. Repeating this process, therefore, for all
concentrations used 16 this experiment, we obtain the following estimates
given in Table 3:-
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Table 3

Estimated ',virtually safe's level in diet based on an upper limit

Dose of DES of the risk of 1/100,000,000 and an extrapolating slope of

(PPb) 1 orobit/log dose 

50.00 ,

100.00.

500.00

1,000.00

expressed in log (ppb) exorersed in ppb

-5.51578 0.000032793

5.99407, 0.000098644

5.87790 0.000075492

3478227 0.000060571

3.99630 0.000099152

'At'hotefrOmtable 3 that all of the estimates, one provided by each of the

concentrations used in the experiment, are essentially similar, the lowest

. differing from the highest by a factor of only three. The highest estimate

was provided by the highest concentration used, 1,000 ppb,which is interesting

even though it is a phenomenon which occurs in a majority of experiments of

this sort that we have analyzed. This says that 1,000 ppb,although being

associaleed with the maximum observed increase in the incidence of mammary

adenocarcinoma, nevertheless provides the highest estimate of the.. safe level
;

the explanationfor this lies in the fact that this concentration is so far 
•

distant from the control ,that this aspect nerd than offsets the high
 response

• observed. We shall select this estimate therefore from among the entire set

of five such estimates and we-m4y conveniently round it off to 0.0001 
ppb . •

'1,27 -A4 -part. per trilion (ppt).

• It .this point we may enquire what would be the estimates for other 
selected

. upper • limits on the risk in addition to the 1/100,000,000 consid
ered above.

Table 4 below presents this information which is obtained in a ma
nner similar

to the above:-
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Upper limit on risk

6

. Estimated "virtually safe" level by using an extrapolating
slope of 1 probit/loe dose 

0.0001 ppb

0.0003 ppb

0.0007 ppb

0.0022 ppb

.0.0078 ppb

0.0332 ppb

0.1929 ppb

Tie would conclude, therefore, that even if we reduce the confidence level from.
99,% to a two-sided level of 95 (equivalent to a one-sfeded level of 97.55) and
even if we increase the upper limit on the risk •1,C00,000feld from
1/100,000,000 to 1/100) our estimate of the safe level of DES is still less
than one tenth of the sensitivity of the assay method. In fact it is much
smaller than this since a risk such as 1/100 is unacceptable high as far as.
carcinoEenesis is concerned.

As remarked in the introduction, one could be considerably less conservative
and extrapolate with a steeper slope than the one advocated by nantel and Bryan,
namely 1 prebit/log dose. Thus if one were to extrapolate with a slope of
1s5 prObits/log dose, the estimate of a virtually safe level of MS for an•
upper limit of the risk set at 1/40,000,000 would be 0.02142 ppb; similarly,
extrapolation with a slope as steep as 2 probits/log'dose (which we would
definitely-not .Tecommend as being sufSiciently safe) and, again, for an .upper
limit of the risk set at 1/100,000,000 would be 0.3149 ppb. It is interesting to
'note, 4however, that even for•these.markedly less safe assumptions, the estimated
safe .level of DES remains below the analytic sensitivity of 2 ppb.

• Conclusions 

7.s
tIt appears froM the work of Glass et al. reviewed here, that the Ability of

D.1.7. to elicit malignant tumors in female C,IN mice is so marked that an estimated
safe level pc...this al-ant in _the feed of th6se animals is u_ADescule fraction
AZ:1 part perebilion. Even when the proce6.r6r-es-timation uses aesum:tions
whoee .safey can be'queetioned, the resulting estimates remain considerably
bqow the official analytic sensitivity of 2 parts rer bilion. It would follow
that an analytic method such as this does not constitute sufficient protection

that carcinogenic.levels of DES nay not be present in the material analyzed
w-e.e Ilet   en such zn aee'ys'e 'e that etetseeeer c'n

84-843 0 - 72 - 10
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detected in such, paterial. In this connection one may add that the USDA
doenot use the Official biologic method for analysis set' forth in the
Code of Federal Regulations. The chemical method uscd by USDA is one
which, to our knowledge, has never been evaluated as to sensitivity by
a collaborative study and Dr. Banes informs us that it is his impression
the chemical method may in fact have a sensitivity still UoCer than the
biologic method, i.e. it is comparatively poorer than the biologic method
and we have seen here that the latter is not nearly good enough.

It-should be mentioned here that work is currently in progress in the
Office of Pharmaceutical Research and Testing to increase the sensitivity
of the biologic method by utilizing histopathologic procedures in the .
examination of test animals. The results should be available within a
few weeks but we would offer a word of caution here:- it is extremely
unlikely, if:not. well-nigh impossibleithat under the best of circumstances
and with the best of fortunes, the sensitivity of the analytic procedure
could approach anything of what is needed here. It could seem, therefore,
that neither the USDA nor the FDA. are likely to here a strong case at the
forthcoming trial.

yo^

M. Adri n Gross
Assistant Director for Scientific Coordinati.on

Office of Pharmaceutical Research and Testing



131

Jtnuary 10, 1972

Dr. Marvin A. Schneider=
Associate Scientific Diractcr
for Damegraphy

E=41.62A1 Cancer Institute
=iemel institutes of F.:lth
Federal Building, Roam 516
Bethesda, Maryland 20014

Boar Dr. Schneiderman:

This CUbcommittee has hold hearings on the Use of Diethylstilbestrol
in medicated animal fcGds. At the last hearizg on December 13, a memo-
randum prepared by Dr. M. Adrian Grecs on the subject of "Carcinocmicity
of Diethylstilbestrol; Estimation of safe levels in diet" was dieeussed.
Since then, we havo received frem the Food and Drug Administratien
appraisals of Dr. Gross' memorandum by other scientists in the Food and
Drug Administration.

It would be helpful to the SUbcemmittoe in its evaluation of
Dr. Gross' memorandum if it had the bonafit of your or your staff's
review of Dr. Gross' mamorandum, particularly with respect to the
validity of his presentation and his conclusions. Enclosed is a copy
of his memorandum.

While I do not want to impede or interfere unduly with your
regular activities, I would appreciate receiving your connInts as
soon as possible.

Thank you for your assistance.

Sincerely,

L. H. Fountain
Chairman

Enclosure
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4:1:GRAND-UM DEPARTNILNT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

E. Simmons, M.D., M.P.H.
Dis-,ctor
Zercau of Drugs

: 0:poly. Director
Cu:-.7.c..0 of Drugs

SUBJECT:

DATE, December 21, 1971

MC21105 art DES from Dr. Gross dated
Dec. 5 8, Dile 6, 1971 - INFORMATION MEMORANDUM ..•

1. Dr. Goss has brought to.our attention the paper by Goss et al. entitled
"Carcinogenic Dose-Response Curve to Oral Diethylstilbe-F.ITO-1," J. Nat.
Cancer Inst., 33:917-977, 1964. The paper contains vcry useful, informa-
tion on the carcinogenic effect of lorvg-terrn oral administration of DES
in the Mouse. I have reviewed the, paper in detail and agree thot.tho
week is Well done from the technical standpoint and that the results should.
Le believed. I also agree that we should accept 625 ppb as the lowest
demonstrated dietary concentration of DES which produces an increase in
ihe incidence of tumor in female C3H mice, according to this study.

Argumorats can be.advonced than.a.jligh77 - aither,12.5 PRI?;.pr,
25 ppb - is more secure, but it is an accepted principle to err in the
direction of being overly cautious on an issue such as this. The authors
also interpret their own work as favoring the 6.25 ppb figure.

. in his analysis Dr. Gross states there is a need for a morelsensitive bioassay
procedure for DES. 1 would not disagree with this judgment, but I am not
impressed that the arguments in this memo offer strong now documentation
of this need. The purpose,of the 2 ppb assay is to aid in the detection of
serious violation of the waiting period between:DES administration and
marketing. This assay is not used to generate the original research data on
which the regulations are based. These research data are obtained from
studies of radioactive - DES, in which the methodology is far more sensitive
then the bioassay procedure. It should also be pointed out that the bioassay
is more sensitive in estimating possible human exposure to DES than Dr. Gross'
memo might suggest. This comes about because of the differing dietary habits
of the mouse and man, and because there is (where it can be measured in
violative DES-contaminoted cattle) a substantial difference (10 fold or greater)
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Liwe.s.n the concentration e7itCES: in the and that in muscle. . A mouse :
ce;:i an extraordinary cenount.e7 food - on the order of 20% of his body
weicht par day - all of which is.coniaminakci with DES in the mouse bioassay:

• On the other hand, a ht.zon adult %Ole cats one-half 'pound of
areset a/ciertekes in something on .the,Order,ef 0.4% of his body weight - in• the.:ezm of 'iricat. Thus the daze (expressed as eigfitg of body Weight) received
by a human who might oat a contaminated se:-..913 of liver ikroughly 50 times

•L...e then i.hat received by a mouse who CaZ a total diot sirnalorly contaminated,
• simply because the human eats :retch!), 0 ticies less contaminated food on a
beey!qs.,!gl-it,basis. In the ceso.:efi-:?ef.riescie ro.:-.er then livort this exposure
es.ildbo dgain less by an ad-iit1 feeer Oi.10;'er'a total factor of 500, if

cno CaSUM05'ihat the concantration of DES in Muscle is 1/10 or loss that in liver.
This is not to imply in any way that we ere's-sitting a tolerance for DES in the
huan diet with the 2 ppb bioassay or that vie con in any way condone the'.
entrance of violative samples of meat into che.feed supply. My purpoce is
•eimply to indicate that there are same-factors relating.to the sensitivity of the
bioassay which have not bean considered by, Dr.eGross.ond which increase its
practical sensitivity when appliedisl a Compliance procedure in checking moat
samples intended for human usa.•

3. Dr. Gross has analyzed the Goss et .al. data according to the model described
by,M,71tel andBryan..in tho.Jovrr72-1.7e7f3h,e,JSc..it,canerlinstitute, 27:455-
470, '1961. He reaches the conclusion that, in order to measure a "virtually safe"

' level of DES' in the diet of mice (i.e., a level which has a statistical probability
of producing cancer in one out of 100,000,000 animals) we need an assay procedure
for the mouse diet 20,000 times more sensitive than the one we now have: This
estimate assumes (a) that the Mantel-Bryan medal is correct and (b) that the slope
cf the dose-response curve in the extrapolated low range of dosage is I probit/log
dose. In regard to the possible correctness of the Mantel-Cryan model, I have
discusned this with Dr. David Rail, who tolls us that there is no common agreement
among experts in the cancer field that this model is correct. It assumes there is no
completely safe dose for a carcinogen, i.e., there is no threshold dose below which
o compound has no effect. The large-scale experiments currently being planned by
the National Center for Toxicological Reszerchr will hopefully shed light on this
problem. In the meantime, it should be pointed out that there is no example of
any chemical or toxin which is known to fit the model. in regard to the slope of
the dose-response curve, Dr. Gross points out that the analytical sensitivity pre-
dicted by the model as necessary to insure a "virtually safe" level of DES in the
diet is heavily dependent upon the slope one assumes in making the calculation.
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For example, if one a'tsumes a slope of 1.5 probit/log dose instead of
1 probit/log dose, the analytical sensitivity needed for the diet fed to
mice is only 100 times greater than we now have. Since the analytical.
procedure we now have is an estimated 50-500 times more sensitive when
applied to monitoring the human diet, one might argue that the Mantel-
Bryan model supports the view that our current bioassay procedure is
sensitive eno7t7establish that beef contains levels of DES below the
"virtually safe" levels as defined by Dr. Gross. I am not at all interested
in supporting such an argument on these grounds. This is merely to empha-
size that the assumption of a change in slope from 1.0 to 1.5 probits/log
dose changes the required sensitivity of the assay by a factor of 200.
With such a model and an absence of data bearing on what the slope
ought to be, one can show almost anything he wants to.

4. I have talked with Dr. Banes about our DES assay. Ha believes the
procedure tor DES might be increased in sensitivity, perhaps as much as
10-fold, by combining it with an extraction procedure and by finding a
more sensitive end point than uterine weight. He has offered the services
of his laboratory in this regard if the Agency feels research should be
devoted to this problem. Such a method would likely be more difficult

• technically than the current method.

Conclusions:

I. The Gass et al. paper contains important data showing 6.25 ppb in the diet•
as a demonstrated carcinogenic dose of DES in female C3H rats fed this
concentration of DES over a lifetime.

2. Dr. Gross's analysis reinterprets the data of Gass et at. in light of the
Mantel-Bryan model. His conclusion that the present bioassay procedure
for DES "does not constitute sufficient protection that carcinogenic levels
.cf DES may not be present in the material analyzed" is, in my opinion,
not justified from the analysis offered. His argument presumes that we
are willing to permit some tolerance level for DES which is "virtually safe"
and that the method must have an analytical sensitivity down to that level.
In fact, the data to support the regulations enforcing a zero tolerance are
derived from research studies; the 2 ppb assay is for detecting violators, not
for setting tolerances.
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3. After thinking a good,deal recently about the whole problem of
analyzing DES in meat, suspect that the greatest good would be
done not by a more sensitive assay but by a more rapid assay which
could be applied in the field for on-the-spot compliance purposes.
will discuss the technical feasibility of this with Dr. Banes and

Dr. Gross in the near future.

J. Richard Crout, M.D.
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72-54

U. S. DEPARTMENT OF HEALTH, EDUCATION. AND WELFARE
PUBUC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

Rockville. Maryland 20852

FOR IMMEDIATE RELEASE: May 31, 1972

DES

Donald A. Be -3285
Home Phone: 

The Food and Drug Administration has instituted criminal action against

a Utah cattle feeder who earlier this year marketed beef cattle with alleged

residues of diethylstilbestrol (DES).

The FDA complaint was filed against Parnell Green, Green Livestock Company,

577 South Angel, Layton, Utah. It charges that meat from .the animals was

adulterated because it contained DES, and misbranded because a statement

submitted with the cattle claimed that the food contairied no DES.

• The liver, sample was collected by the U.S. Department of Agriculture, on

February 1, 1972, from a shipment of 35 beef cattle made by Green Livestock

'Company. The liver was found to contain 4.2 parts per billion of DES.

DES is widely used in beef cattle and sheep to promote more rapid weight

gain in a shorter feeding time. FDA regulations require that it be withdrawn

from the feed of the animals seven days prior to slaughter to eliminate any

residues from the meat.

011

xxxxxxxxxxxx
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HIENA/ 
NEWS'
Diethylstilbestrol

72- 56

FOR IMMEDIATE RELEASE:
FRIDAY - June 16, 1972

U. S. DEPARTMENTOFHEALTI-1. EDUCMION. AND WELFARE

PUBLIC DEALT!' SLR VICE

1q)01) AN)) ADMINISTRA l'ION

Rot. kville, 14..tryland 210152

John T. Wald 177
Home Phone: 

Donald A. Ber -3285
Home Phone: 

The Food and Drug Administration today released the following

statement by Charles C. Edwards, M.D., Commissioner of Food and Drugs,

on the subject of diethylstilbestrol:

Diethylstilbestrol (DES) is widely used in beef cattle and

sheep t2Aimulate more rapid weight gain with less feed.

Wef animal, for example, will reach market weight of 1,000 pounds 35 days

sooner esing 500 pounds less feed than a comparable animal not fed DES.

Also, DES increases the ratio of protein to fat, resulting in more

nutritious meat.

DES clearly is a useful and effective product. Furthermore, we

are convinced that it is safe when used as directed. In spite of these

advantages, studies have shown DES to be a carcinogen, and the law does not

allow residues of a carcinogen in meat.

Six months ago, the U.S. Department of Agriculture and the Food and

Drug Administration instituted new controls to assure elimination of DES

residues. This was done after USDA's monitoring program disclosed illegal

residues in approximately 1/2 of 1% of animal livers sampled. In response to

those findings, FDA extended the withdrawal period for DES from 48 hours to 7

days before slaughter and USDA required producers to provide written

certification of withdrawal.
-MORE-

xxxxxxxxxxxx

xxxxxxxxxxxx
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In addition, a more sensitive method for detecting DES was put into use

by USDA. Finally, in the most recent action, FDA initiated criminal

prosecution against a producer for alleged misuse of the drug.

Nevertheless, in spite of these actions, the reports of illegal

residues have not declined. They have, in fact, increased.

We have been informed by USDA that their monitoring program

since January 8, 1972, has found illegal residues in 39 livers. or

1.9% of 2,081 samples analyzed.

This ih our judgment does not indicate that the product cannot be

used safely and effectively. It does suggest' that, for whatever reasons,

it is not being used in conformance with existing regulations.

It is apparent that additional action must be taken. It is equally

apparent that any action with such major consumer impact must be taken only

after the most careful consideration of all scientific information and

regulatory alternatives. We recognize that competent scientists and concerned

consumers have strong feelings on both side of this issue.

Before making further regulatory decisions affecting DES, the FDA

must make absolutely certain it has all the facts. We have concluded that

the most appropriate forum for accumulating additional facts is a public

hearing. This will give everyone--scientists as well as consumers, industry

as well as government—an opportunity to participate in the development, on the

public record, of full information essential to balanced and reasonable judgment

by the F.

Within the statutory framework of the Food, Drug, and Cosmetic Act,

the only mechanism for proceeding to such a hearing is for FDA to propose a

formal action to withdraw approval of the drug. Such a proposal automatically
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provides an opportunity for an official hearing before an FDA appointed hearing

examiner. Therefore, the necessary proposal for withdrawal will be published

in the FEDERAL REGISTER next week. It will provide a procedure for us to

carefully consider whether it is appropriate to withdraw approval of DES,

to institute new and more effective restrictions to reduce the illegal residues,

or to take other appropriate action.

Such a hearing would he open to the oublic. It is nwr

intention to give everyone ihterested the opportunity to present evidence

We seek facts, and we are particularly interested in data on these subjects:

--Additional controls to eliminate the current rate of illegal

residues;

--The consequences of withholding or discarding all livers, the only

organ in which DES has been found by USDA;

--The feasibility of limiting use of the product to those producers

who can demonstrate an adequate quality control program;

--The effect on the environment of withdrawing DES;

--The availability of alternative growth-promotant drugs;

--Differences or similarities in the potential for residues if

DES is used in feed or as an implant;

--The likely result of the future availability of more sensitive

detection methods.

We will continue, as we have in the past, to share information with

authorities in Canada, where DES is also used. FDA and Canadian authorities

agreed at a meeting this week that additional action is required.

-MORE-
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Let me assure you that FDA is committed to eliminating DES ,esidues from

the meat supply in this country. At the same time, we have not yet con-

cluded that withdrawal of approval for DES is the appropriate course of

action. We believe that a full public hearing can help provide us with

the information we need to make the correct decisions and take all

appropriate action. The withdrawal proposal being announced today is

designed to bring about such a hearing.

Persons interested in requesting a hearing or presenting data

should inform the Hearing Clerk, DHEW, Room 6-88, 5600 Fishers Lane,

Rockville, Maryland 20852.



141

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

FOOD AND DRUG ADMINISTRATION

(Docket No. FDC-D-494; RADA Nos. 9525, et. al.]

ELANCO PRODUCTS CO. et al.

DIETHYLSTILBESTROL; NOTICE OF OPPORTUNITY FOR HEARING ON PROPOSAL
TO WITHDRAW APPROVAL OF NEW ANIMAL DRUG APPLICATIONS

Substantial public interest has been raised about the continued

approval of diethylstilbestrol for use as a growth-promotant for

cattle and sheep. A Subcommittee of the Committee on Government

Operations of the House of Representatives held extensive hearings

on this matter during 1971. The Natural Resources Defense Council

has filed a lawsuit to compel the Food and Drug Administration to

withdraw approval of diethylstilbestrol. In December 1971 the Food

and Drug Administration and the United States Department of Agri-

culture instituted a joint program to extend the withdrawal period

for diethylstilbestrol containing feeds from 2 days to 7 days and

to require written certification of withdrawal (36 F.R. 23292,

24928). At the same time, a new and more sensitive method of

detecting diethylstilbestrol was put into widespread use. Using

this more sensitive method, the number of reported illegal residues

of diethylstilbestrol in animal livers has increased rather than

decreased.

(Page la follows)
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In light of this increase in reported diethylstilbestrol

residues the Commissioner of Food and Drugs is considering whether

it is appropriate to withdraw approval of diethylstilbestrol, to

institute new more effective restrictions to reduce illegal residues,

or to take other action. The Commissioner has concluded that,
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prior to making a final decision as to the appropriate course of action

to be taken, additional information is needed from all segments of the

public, including consumer organizations, the animal husbandry industry,

the pharmaceutical industry, the academic community, members of Congress,

and other governmental agencies and departments.

The Commissioner has concluded that the most appropriate forum for

public consideration of this matter is a public hearing, to develop on

the public record the information necessary for a conclusion as to the

proper handling of this matter. Under section 512 of the Federal Food,

Drug, and Cosmetic Act, an opportunity for a hearing on a proposal to

withdraw approval of a new animal drug application is provided to the

holder of the application. The Commissioner has discretion in

permitting other interested individuals and organizations to participate

in any subsequent hearing. Accordingly, the Commissioner has concluded

that it would be appropriate to propose withdrawal of the approval of

the new animal drug applications for diethylstilbestrol in order to

utilize the hearing mechanism provided in the statute for this purpose.

The Commissioner has not yet concluded that withdrawal of approval

for diethylstilbestrol is the appropriate course of action. Requests

for a public hearing may be accompanied by proposals for additional and

more effective restrictions on diethylstilbestrol that would obviate

euch withdrawal of approval. Alternative restrictions that could be

considered include prohibition of use for human food of livers from

animals receiving diethylstilbestrol, or requiring such livers to be
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tested prior to marketing, or requirements limiting the persons who

may use the drug.

In the event that a hearing is held, the Commissioner will wish

to obtain data and information from all interested persons with

respect to such relevant matters as the current rate of illegal

residues and ways in which this might be reduced, the potential

effect upon the public health and safety of a low rate of illegal

diethylstilbestrol residues, the likely effect on the environment

of withdrawing approval of diethylstilbestrol, the availability of

alternative growth-promotant drugs and their safety and effectiveness

as compared with diethylstilbestrol, the need for growth-promotant

drugs in the animal husbandry industry, differences or similarities

between administration of diethylstilbestrol by feed or by implant

with respect to the potential for residues, the accuracy and

reliability of present detection methods for diethylstilbestrol, the

potential availability of more sensitive detection methods for

diethylstilbestrol and the likely result of their use, and any other

relevant information.

Accordingly, notice is hereby given to the following listed

holders of new animal drug applications that the Commissioner of Food

and Drugs proposes to issue an order under section 512(e) of the

Federal Food, Drug, and Cosmetic Act (21 U.S.C. 360b(e)) withdrawing

approval of the following listed new animal drug applications which
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provide for use of diethylstilbestrol as a growth promotant for

cattle and sheep:

Elanco Products Company, P. 0. Box 750, Indianapolis, Indiana 46206.

NADA Nos. 9525

11090

42162

Pfizer, Inc., New York, N.Y. 16017.

NADA Nos. 9757

9783

11356

9770

Walnut Grove Products, Division of W. R. Grace Co., Atlantic, Iowa.

50022.

NADA No. 10132

Dawes Laboratories, Chicago, Illinois 60632.

NADA Nos. 10421

11485

34916 •

Simonsen Manufacturing Company, Quimby, Iowa 51049.

NADA No. 10566

Vineland Laboratories, Inc., Subsidary of Damon, Vineland, N. J. 08360.

NADA No. 10964
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Hess & Clark, Division of Rhodia, Inc., Ashland, Ohio 44805.

NADA Nos. 11295

12553

44344

45982

45981

Peter Hand Foundation, Inc., Waukegan, Illinois 60085.

NADA No. 14773

0. M. Franklin Serum Company, Denver, Colorado 80216.

NADA No. 15274

Fort Dodge Laboratories, Fort Dodge, Iowa 50501.

NADA No. 31446

Thompson-Hayward Chemical Company, Kansas City, Kansas 66106.

NADA Nos. 35019

35017

Feed Additives, Inc., Fremont, Nebraska 68025.

NADA Nos. 36313

37869

Dale Alley Company, St. Joseph, Missouri 64501.

NADA Nos. 36671

36554

Standard CN!mical Manufacturing Company, Omaha, Nebraska 68103.

NADA Nos. 36976

34735
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National Oats Company, East St. Louis, Illinois 62205.

NADA Nos. 37148

37541

Texas Nutrition & Service Company, Ft. Worth, Texas 76108.

NADA Nos. 38507

38510

39509

Bresley-Koelling, Inc., Ord, Nebraska 68862.

NADA No. 39491

Feed Products, Inc., Denver, Colorado 80211

NADA Nos. 39716

39718

39717

39715

Merck Sharp & Dohme Research Laboratories, Division of Merck & Co.,

Inc. Rahway, New Jersey 07065.

NADA Nos. 39772

42840

10261

Chemetron Corporation, Chicago, Illinois 60611.

NADA Nos. 42355

Farmland Industries, Kansas City, Missouri 64116.

NADA No. 42702
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Western Farmers Association, Seattle, Washington 98111.

NADA No. 44526

E. R. Squibb & Sons, New Brunswick, New Jersey 08902.

NADA No. 11365

Western Feed Supplements, Ellensburg, Washington 98926.

NADA No. 40014

Ultra Life Labs., Inc., East St. Louis, Illinois 62201.

NADA No. 38682

Square Deal Fortification Company, Kouts,.Indiana 46347.

NADA No. 39161

Falstaff Brewing Corporation, St. Louis, Missouri 63166.

NADA No. 44795

Feed Products, Inc., Denver, Colorado 80211.

NADA No. 39715

American Cyanamid Company, Princeton, New Jersey 08540.

NADA No. 10258

S. B. Penick Company, New York, N.Y. 10008

NADA No. 36479
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The Commissioner, based on an evaluation of new information

before him with respect to such drugs together with the evidence

available to him when the applications were approved, concludes that

there is a question as to whether the drugs are shown to be safe

under the conditions of use upon the basis of which the applications

were approved.

Information available to the Commissioner establishes that use

of such drugs has resulted in illegal residues of diethylstilbestrol

in animal livers.

In accordance with the provisions of section 512 of the act

(21 U.S.C. 360b), the Commissioner hereby gives the applicants an

opportunity for a hearing at which time such persons may produce

evidence and arguments to show why approval of the above listed new

animal drug applications should not be withdrawn. Promulgation of
would

the proposed order „, cause any such drug containing diethylstilbestrol

to be a new animal drug for which no approved new animal drug appli-

cation is in effect. Any such drug or any animal feed bearing or

containing such drug then on the market would be subject to

regulatory proceedings.

Within 30 days after publication hereof in the FEDERAL REGISTER,

such persons are required to file with the Hearing Clerk, Department

of Health, Education, and Welfare, Office of the General Counsel,

Food,.Drug, and Product Safety Division, Room 6-88, 5600 Fishers

Lane, Rockville, Md. 20852, a written appearance electing whether:
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1. To avail themselves of the opportunity for a hearing; or

2. Not to avail themselves of the opportunity for a hearing.

If such persons elect not to avail themselves of the opportunity

for a hearing, the Commissioner, without further notice, will enter

a final order withdrawing approval of said applications.

Failure of such persons to file a written appearance of election

within 30 days. will be construed as an election by such persons not

to avail themselves of the opportunity for a hearing.

The hearing contemplated by this notice will be open to the

public except that any portion of the hearing concerning a method

or process that the Commissioner finds is entitled to protection as

a trade secret will not be open to the public, unless the respondent

specifies otherwise in his appearance. Interested persons who are

not parties may intervene to present evidence and file pleadings,

and may cross-examine witnesses when in the judgment of the hearing

examiner their interests are not adequately protected otherwise or

it is required for a full and true disclosure of the facts.

If such persons elect to avail themselves of the opportunity

for a hearing, they must file a written appearance requesting the

hearing and giving the reasons why the approval of the new animal

drug applications should not be withdrawn together with a well-

organized and full-factual analysis of the data they are prepared

to prove in support of their opposition to the Commissioner's
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proposal. A request for a hearing may not rest upon mere allegations

or denials but must set forth specific facts showing that there is a

genuine and substantial issue of fact that requires a hearing. When

it clearly appears from the data in the application and from the reasons

and factual analysis in the request for the hearing that there is no

genuine and substantial issue of fact which precludes the withdrawal

of approval of the applications, the Commissioner will enter an order

stating his findings and conclusions on such data. If a hearing is

requested and is justified by the response to this notice, the issues

will be defined, a hearing examiner will be named, and he shall issue

a written notice of the time and place at which the hearing will

commence.

Responses to this notice may be seen in the Office of the

Heaeing Clerk (address given above) during regular business hours,

Monday through Friday.

Pending consideration of responses to this notice,-no action

will be taken on the notice of opportunity for hearing pertaining

to diethylstilbestrol liquid premixes, published in the FEDERAL

REGISTER for March 11, 1972 (37 F.R. 5264). Both notices will be

acted upon at the same time.
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This notice is issued pursuant to provisions of the Federal

Food, Drug, and Cosmetic Act (sec. 512, 82 Stat. 343-51; 21 U.S.C.

360b) and under authority delegated to the Commissioner (21 CFR

2.120).

Dated:
JUN 1 6 IR • „.

6eii.5•:%c•

CERTIFIED TO BE A TRUE COPY OF THE ORIGINAL
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,FA Position On
DI TILBESTROL (DES)

Synthetic e For Beef and Sheep

FDA has approved several synthetichormonee for stimulating growth of
anieele and improving feed efficiency. One of these, diethylstilbestrol
(DES), is widely used as a feed additive for beef cattle, and also is
Oftinietered to sheep. There will be no deteotable residues of the hormone
in seat derived from the animals, if the required 49-hour withdrawal period
is observed.

Diethylstilbestrol, a synthetic compound with properties of the female
shim hormone, is "capable of producing and haa produced cancer in animals and
thte drug may be expected to produce, smite Cr stimulate the growth of

. certain cancers in human beings" (Quotes are from Code of Federal Regulations
180.201). '

The Delaney clause of the 1958 Food Additives Amendment to the Federal
rood. Drug, and Cosmetic Act provided, in effect, that no food additive could
ha 'approved by rim for any human food use if the additive has been shown to
4nfo00 candor when ingested by man or animal.

The Kefauver-Harris Drug Amendment, of 1962 sitempted from the Delaney
Clouse drugs or chemicals added to animal feeds, provided it is shown that
an bar* to the animal results and that there are no residues of the additive
An the *Olt or other products reaching the consumer.

Tim Department of Agriculture's Consumer 6 Marketing Service samples 600
mettle each year for residues of DES.

In *ms 1970, The Associated Press reported that government inspectors
hadlOund residues in 0.7 percent of the beef they checked in 1965, 1.1
percent in 1966, 2.6 percent in 1967 in 1968 and 0.6 percent last year.

On August 21, 1970, Dr. C.D..Ven Nouweling, director of the FDA's Bureau
of Veterinary Medicine, told the Association of American Feed Control
Officials that although the hormone is beneficiel to growers, the government
cannot tolerate any residues.

"If residues torsist berigmjiasggJuLgaaRL_ANLs,tte_.soaeatloiiood
. • d with will be no alternative left but
)• approval of #c Van . .541

On September 19, 1970,11M issued a new regulation allowing beef growers
wine _op to twice the amount of DES in cattle feed. Where they formerly
meekSitioMed to feed up to 10 milligrams, the nes regulation permits daily use
alrliciAme20 milligrams of the hormone for each animal weighing more than 750
11104..- This order means that most of the cattle going to market may have
received twice as much DES as formerly but also takes into account the dose/
weight relationship since calves weighing only 350 pounds may receive up to
AO "IV ter day.

84-843 0 - 72 - 11
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FDA allowed the DES increase in response to a request from Elanco
Products Co., the agricultural division of Eli Lilly & Co., and the FDA order
affects only the product made b, this company. The firm provided FDA With
studies shoving the increased doses produced faster weight gain while leaving
no residues after the 48-hour withdrawal period. Lilly has submitted data
indicating that dosage of 50 mgs daily per animal would leave no residues .
providing the proper withdrawal period of 48 hours is observed.

On October 8, 1970, the American National Cattlemen's Association
announced a new self-certification program asking "every cattle feeder in
the country to certify in writing that their, cattle have not been fed DE8 for
at least 48 hours prior to slaughter."

Commenting on the ANCA program, Dr. ChiaSs C. Edwards, Commissioner of
the Food and Drug Administration said, "Your Indication of willingness to
eMbark on this program will go a long may in assuring the consuming public
that red meat products are wholseofte and free of residues." 4

Comdssioner Edwards oontimusd, "I feel it is important to eaphilsIMS
that whenever we document the fact that residues are present in odibil0
parts of a slaughtered animal we will take snoroPriate action. I feel also
that vigorous, enforcement on the part of raA will enhance the posgibility
of success of your proposed program.

In 1969, en estimated 18 sillion beef cattle were fod DES which possibly
resulted in a saving of more than 6 billion pounds of feed worth 157 million
dollars. It is estimated that withdrawal of DES might increase the price
of beef by 20 percent.

DES implants in ears of cattle and sheep is also allowed. Simultaneous
use of DES implants and DES in feed is not approved by FDA.

Firma that wish to make feed containing diethylstilbestrol or market
diethylertilbestrol used as an implant in the ear of beef cattle and sheep
must have approval through a Mew Drug Application (NDA). The NDA requires
proof that no residue of the drug will be left in any human food derived
from the animal.

Prepared by the Office of Public Information, FDA,. January 20, 1971.
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BUREAU/OF VETERINARY MEDICINE
CASE GUIDANCE BRANCH - (VM,220)

RECORD OF HEARING

SAMPLE NO. AND PRODUCT: DOC 007-925 E
Beef Livers

INDIVIDUAL CITED: James Malcomson
Frederick, Illinois

DATE OF HEARING: Response received
October 27, 1971

Chicago District
October 27, 1971

Mr. Malcomson responded to the Notice of Hearing issued an October 8,
1971 by letters of October 14, 1971 and October 27,,1971, The Notice
of Hearing was issued Charging Mr. Malcomeon with delivering beef
steers with contaminated libers to a federally inspected meat packing
plant. The livers were found, by USDA, to contain 15.4 ppb diethyl-
stilbestrol.

AX. Malcomson denied any knowledge of a violation of the law. He
claimed that he had not been advised of the necessary withdrawal periri.
Copies ()Lilt_ Malcomson's letters are attached.

/ /4 .,2---
Roge C. Burrows
Hearing Officer
Chicago District

PERMANENT ABEYANCE AFTER RESPONSE TO NOTICE OF HEARING:

As instructed by H. Friedlander on October 27, 1971.we are placing
this number in P.A.

FOLLOW-UP: Reinspect in 90 days to determine if withdrawal periods are
being observed. Samples are to be collected if suspicion of violation
exists. Note Field Management directive 1/6, dated 1-12-71.

R.C.B.
VM,220 0+1 w cy Malcomson/FDA 10/27/71 ltr.
C-DI 2
CRI-R0 CRI-DO

ct
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

Date: February 4, 1972

Reply to
Anne: WILLIAM L. SCHWEMER, FOOD & DRUG OFFICER - DET-DO - D-40

SuOra: Doc. 093-292 E - DES Residue in Cattle

To: VM-220 Sam Washburn
East Street
Fowler, Indiana

PERMANENT ABEYANCE 

Mr. Washburn was cited on subject sample on 11/30/71 following a
report from USDA that DES residues were found in animals marketed
by Mr. Washburn at Emgee Packing Co. in Anderson, Indiana.

Mr. Washburn stated at the hearing that he was at a loss to explain
the findings because his records clearly showed that DES feeds
were properly withdrawn.

Mr Washburn's records were reviewed during a farm inspection on 1/7/72
and they indicated a 7 day withdrawal period prior to shipment of the
lot in question. An inspection of Mr. Washburn's feed supplier,
Farmers Cooperative, Remington, Indiana, was conducted by the Indiana
State Chemists office on 12/9/71. The mill was found to meet the
requirements of GNP and to have exceptionally good housekeeping
conditions.

On 12/6/71, Inspector Hangartner visited the Emgee Packing Co. in
an attempt to document the authenticity of the Washburn cattle sample
taken by USDA. The identity of the person or persons who identified the
lot and or collected the sample is not known.

It is evident that further investigation at this time would be unrevealing.
Accordingly we are placing the subject number in Permanent Abeyance.

W. L. Schwemer
Food S. Drug Officer
Detroit District

cc: this memo
cc: CHI-F2
cc: Indpls R/P
cc: S/B - R/P
cc: EF/file

WLS/mmj
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RORMON1f,S
;

List of Hormones which ma:/ lie added to feed

1. DIETHYL:;TILnL;n1WL .(Fattoniattle, sheeP"and poultry)

*C.N. 3,t'-bis(p-hydroxypheny1)-3-hexene

**E.F. C
18- 720 

0,
4

2. HEXOESTROL (Fattening cattle, sheep end poultr).

C.N. (-4)-324-di(p-hydroxyphenyl) liexane

E.F. C
18112202

3. PROGESTERONE (Growth promotion)-

C.N. -4-prenene 3,20 dione

E.F. C
21
H0

2

4. TESTOSTERONE PROPIOF4TE (Growth promotion)

C.N. 17 :-hydroxy-4-andrcsten-3-ono propionAte

C22H32°3
• - •

5. ESTRADIOL E;FZOATE (Growth promotion)

C.F. • 1,3,5$(10) estratriene3,17 -diol 3 benzoate -

E.F. . C H 0• 25 28 3

6. ESTRADIOL PIONOPAL:iITP.TE (Produce more uniform fat-
distribution

C.N. 1,3,5(10)-estratriene-3,17, -diol 17-pslmitnte

E.F. C I 0
34- 54 3

7. DIENESTROL DILCETXT: (Promotion of fat di;tribution
for tenderness)

_P.11 • 3,4-bis(p-ecetoxypheny1)2,4-hexadiene

E.F.•

*C.U. Chemical name

**E.F. Empirical formuln
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(y-nchronization of
C)e,-:tru2. and ovulation)

C .1;. 17-dill X:f pre,•in-....-en,..?-3,20-dione

17 acetate

E.F F.

9. 70DIU1ETY 1-..duce mild hyperthyroidism

in f;:.r.ra animals)

C.1.. Sodii.1.1.1.:- • -(41-(4-hydroxY-375-di-iodo-

pnenexy)-3,5--di opncnyl ) propionate pentr.hydra.to

C 1 1j3.1a0,
15 10 4 4

10. PiIii:PI41.!,c)L0E (Corticostaroid)

C.TI. 11 ,17 ,21-trillyarexypref,-na-1,4-diene-3,20odione

L.P. .C,L ,2er6

11. PREDNI501;17.: 4CT:2AV.: (Cortionsteroid)

C 21 -a ce toxy -17 -hplroy.-ypregna-1,4-dieno-3,11,20-trione

1'F' C231128°6 •

07 CK..OEE

 substanoen arc administered tn cattle or

she,1D either by implantation of a pellet in the ear or

in feeds. In cases when; -.)oultry are treated the

hormones are normally implanted in the subcutaneous

tissues of-the neck` at the base of the s];ull or added

to. the feed.

OF USE oy i coinis.WILE11.13 ALLOWED

U

_ Deef Cattle Et..xoe.at 5'," -45 L. by implant :Lion

or Hexoest, :P.g. daily intake in feed
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1C-1 

or , xoctrol- 2 :,...2.1;f1. r: in -rc-,1

Poultry; He.xoet;trol-

Diethylntilbesterol no: the U.1'.1. but

its use 2::; not fort:(sdien.

q“.3
U .S 7

Beef Cattle' •

DIITTHYT;;,I71.?: •

- 10 mg. .i.er heed r.er

, in not lee then 1. lb. of fe, d

wi.t.hdra7: 48 hcv.rs before alfiyhter

• do not feed to breeding  r_s_IL±Tynimr113...

- may be used in mixt.c.reo with ,111.ote1;ra-

cycline,-oxytetracycline and bacitracin

PR0G73TER0NT (for steers vreigLing 400-1000 lbs.)

▪ 200 Mg. 1-,,r Lose by sUboutwlcour ear

imrlant,7,tirn

-- in mixture with 1:stnIdiol bimzoate 20 mg.

per dose

- one dose :Jr cnimal

- not to 'oe uttie'd within 60 days of clnughter

T2STT.,;PONE P:707'0:;I:TE (for heifers :eighinir
400-1000 lba.)

- 200 m.g.. dem; by eni7cuteneolls our

impinnt-;tion

- in mixtr.-,s Lato,Idiol .o.cnz,ate 20 wg.

per done
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- on dosL pe,r animal .

:- tot to be used vithin 60 days of slaughter'

- not for dairy animals

BBEEDItiC. C;.TTL2:

- 1-250 mg. 11,:r heed Ter day

- fed daily tr achiev, recomlended dose

. daily for 18 - 30 days

EWES

DIETHYLSTILBESTROL

- 2.mg. per head per any

- withdraw 48 hours bL:fore slaughter

- .do.not'food to breeding animals

t).110(7.1-,STER0FE 0.ambs. 60-85 lbs.)

- 25 m. dose' mixture with Estradiol

benzoate 2.5 mg.

- - subcutaneous er implantation

- one dose per rnimal

- not to be used *ithin 60 days. of slaughter -

,1,1AZOXY.FROGY:Pr7.RCTT: ACETATE

- dose 5C-10C ;. per hend per day

dosago daily 14-21 days '

ROACTIT'!G (TIMNS:

dose 1P
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- one do.: 1:er bird b.y injection under

skin at br.se of skull

- at less than 5 weeks nf are

- not to be used within 5 weel:s of slaughter

- polyethylene glycol used in preparntion

murt be nocordin to specifientions

DI121.73TR0L hA'4CTU'112

- dose 20.9 gta. per ton (0.0n23)

- withdraw 48 hours 1,efor slarchter'

- start treatment at 5-6 weeks

- treat for 6710 7.feeks

DIENEE;'iROL.DIACTLTF

- dose 31.8 gm. per ton (0i0039M

-'wjAhdraw 48 hours before slaughter

- start trectm,,:nt at 8-C weeks

- trent 5-7 weeks .

BROILJR (71116kEl1;::

D1E11E81E01, DIACTTAT_

- dose: 20.9 gm. per ton feed (0.0023).

- withdraw 48 hours before slaughter

- stlrt treatment nt 5-6 weeks of age

7 trent 4-6 weeks

- 1713.( g, er

to hours befr.re slewshter

- start tr,,stment at 3 woe',..s

- treat far 3 weeks.
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TURYLY. RW,TLY2,-Z2:

BEtr CATTI,B

DIETIE'sTOL

- dosc,: 63. gm. pi,r.ton (0.CO7)

- vii.thdrs17 48 hours '‘fpre sslaughter

- st.Irt trc:ntment -t L-13 -OkC

- tr(1 3 week-7

DIEIT1-11_3TIT=MIOL

- dos, ' 36. mg. per

-• 3 monTh2 between trentment nnd slouckter

FL 1t OF .

ii. .A .

-2)ILTHIIS1fILBESVZROL a tolerance of , 0 is

estnbli'6hed for r,sidues in the 'edible portions of beef

cattle nnd sheep n.fter o1ou6hter (as det,rmined by the

method nrescrib-;:d).

PROBL3TFE: a tolernnoo of 0 is estnblished

for reoidu,sr the uncooked•ediblo tissues nnd by

prducts of 1mbs end s,teere (method described in -

re37.1ations).

ESTRLDIOL B7-.1=1.7E n tolerance of 0 is

cstnb1ish,..-1 for r,sidues in t%c uncooked edible tissues

and by prodlIcts ,E hejf,rs, 1o.nb eu4- oteek (r,,fererce

..to method).

tolcronc,. of 0 is

e2b1ishtd r,:siduc:1 ln the uncookc.d ediblo tisSues

nrd by 'T-sduCts rf heiftro (r.:fonl,ce to method). '

AC 0 is est7blished

for residues in milk from dnirL, cnimalo.
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•

.-J;tnblishof! by

productH pf ..nDP

n .H,(1.1jobey7

for in nilk fro.

l'i;..CiTZ7L7 • n tol,rz:ne., of CI is

estnblishocl for t., in uncr,A!7.a:. ,:..1i1,10 tissues

and. by .procluct pf to

motho(1).

toloran of 0

is cstnblit.he,l _:-.,.odu.Qt7 of

sheep. and onttic.0 in milt

.flosidur.in (cor.t.

Cattic;. nc,c;to.„.;cns

tissues nr.,1 11,-Avc not been

detecterby bio-rny tchn;u.. r.n.7ould thilr,foro

pivenr to bo not sEir:rIntly tl;os,

probobly prus,.:nt in untrItee.: %nimrds..

Aceric,In 3tudics hrvc chmin 2.-siduus

tissuo of Ipl:.itry'im:11 .it 15 mg. d-.1.othy1-

sti1L:3tcrol.

RiJsiducs, musol:  kc.

-:,;"

rkir  3.1 - 0.5 mz.;.

-

ef3imi1ar 3r4 h!.11.: 'irds

:h -

pur -

ThQ.n, potcnt',01 to th6 Ittmnn'oonsumer
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of ment from oul rhich contirt ins untib-

:;orbod '• ..th(1^,bcci;ase th, 1,ird or

I t
nnimrl ki Lfter in lcn±rtrn 1..ofore

:el i.et. , 11:.(1 1 di speraed or l)ecnit'Sc_ the

;v 1), crtusv of V.1(.: formation',

of ct of iniplant-

it The :17.if.0 Of imrlantation,

i 1ic' tho skUll n,

• not normnlly:.,used Thr •hurnan,i,

conru-nIti on. .r.sc.kne.mof un:.,bsorbed Teliets

boin acc 1 humana,a this country

1.tzt there • r,..,:orts from abroad of

troul.)1c ,I.ue to this '7,P1.1, uSI.:ally leading to- 6. loss

of virility in %1,,r.. Such co.c however, arc believed

to due to r..::.e-1v.1 sonsumption,of poultry -

offa,1.-7cortaining (prel;unally) unbsorbod pallets. -

The DoprtMent been :,d'.*ise& tivit the acridThtal

ingectien of sin t. • .,:ouid have ne ffct

.Aict8oev::r on

:211:1177:.t. 'MT'''. ANITED

OP 

aI

stpaui:?nts

The 'inc. ft-1.•

‘orport. •will

2 .

YVA: 7.1y

rU10 .

Bar estroonie hormones es growth., -

4 . -• •
Bol ot - Of ofin '19 , 545 /1961

,
rays.,utio rur-pos on 1..iv,,stoek for , •

nirne *cy specirl r,111r tions

• not ..pc.-2 litted -sI or", od4Veives,

taliorni;cute c0vorn64 by ,iithcr
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LUSTT1.11 : The ajditio:: ef hon.:ones to feeds is pro-

(.;) hibited vithout exception.

13PLGI1J'l - Z.,nimal feeds tanned if they contain any sub-

stances havinc normon:-.1 activity. . - Ther,7.Icutic use

under veterinoxy surervisirn for protecting animals'

health, and not for rrowth improvement.

(2) BRAZIL, The use of synthetic oestror.ens is bcnned.

CANADA;_ Permitted in fiat,d for cattle or by implantation

in ear in cattle - permitted in fted for sheep - banned

for ocultry.

DE/E,IARK; The use of hormons is prohtl7ited - oestrogens

(0 banned in 1965, thyrcostaties banned in 1965;

(3) EIRE: Prohibited for use except therap.-,utic purposes

(Regulations 1962). •

6E). FiDERAL_REPU.BLIS.L2pGiqnlEY.: Addition prohibited to feed.

FRANCF The decree of 20 larch 1959 explicitly forbids

feeds tO 'which oestrogens have ben added and also

animals or foodstuffs derived from animals to which

Oestrogens have been fed unless they ore intended for

therapeutic purposes.

GUEOE: The use of synthetie•oestroens Irohibited

since October 1960.
• •

ITALY: Ban on use of oestrogens as, growth stimulants

or sex inhibitors .in animals ;those meat or products i3

intended for human consumption .(Caz.heta Ufficiale No. 43,

18/11/1961). The prohibition covers poultr!T and other

.farm animals marketed live or imports.

-NISRATL:. iiormonintion of peultry by means of synthetic

or natural oestrogens banned (Regulations 1960).
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JORpAT.. Prohibits horror. s, alsoc synthetic, intended

to promote growth or t7tcrilize animals vhose flesh is

intended for h=an consumption. :.,nn,-7 salc.of mcat,

milk products from trec,ted anima16, including domestic

animals, so.E. livu (Official Garotte No. 1572, 19/1X/1961).

-0
reUTNBc$37,EG: Not allowed in feedstuffs (;lemorial du

Grand Duel-to A-No. 23. 30/V1/1961).

EADAGAVAR: an on oestrogenie substunces in. foe:3 of

animals whose flesh or products an. for human consumption -

.does not apply to ti,urpcutic uses (Journal Official de

la Republique 7,alagache No. 339, 22/11/1964).
. .

MOROCCO: Dan on feeds and other uses of oc,strogenic

substances in animals whose f1es11 or products are for

.huMan corwumption - doe; not apply to therapeutic uses

2tr?

'(Bulletin Official 649, 22/1.T1/1963)..

Prohibitud excent under veterinary

prescription.

▪ gy.,): 0cstrogen2 banned -for poultry 1964.

PERU Frohitits. import and sale of oestrogenic

hormones (T1-Peruano,,:To. 5822, 16/1X/196).

POLND: Forbidden to add hormones to feed.

SOUTH AFRICA Hormon,s baLed.

--SPAIN^ Ban.on "1:rerared poultry feed" includes eggs

tmd poultry from countries where allowet, (Dolotin

Oficial de 7stodo - o. 69 20/1IT/1964).

juni 1962 - hormones !)nnned for poultry except

pharm;cettticil ,:urposs - banned as feed additives.

1.4757i f! Ian on usc of oestrogens nnd import of

oestmTen tr;:atou poultry end cattle - ::arch 1960. -

--U.S.A., Diethylstiibestorol bannud for list. on poultry.
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•

•

OTHER SUBSTAFC'i'' AFvECTI4G'TH7 GR(PmV r..17

1. ARSANILIC ACID

C.N. ,p-aminobunzeneareonic acid

B.F. C As/106 8 3

2. 3-NITRO.:47-HYDROXYPEENYLARSONIC ACID-

. C.N. 4-hydroxy-3-nitrobt.mzenu arponic acid

E.F. C6H6AsNO6

3. SODIHM aSANILATE

C.N. sodium p-aminobanzene arson2tc

E.F. C H AsNa0

•

• 4. METHYL THIOURCIL"

4-hydroxy-2-mcicapto-6-methyl yrirnidine

E.F. C 
H6 N2-

nS5

5. PROPYL THIOURACIL

C.N. .4-hydroxy-2-mcreqpto-6-pTopy1 pk'rimidino

• . E.F. 
C6 
H
10 

iT2 OS
•

•

Others - Arsenobenzeno

Arsenosolocnzene

Thiouracil
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NATIONAL

sUBST C_E;f7:. 0:TH

hUSTE.fl1JA7 Arsanilie acid, Irsencso benzene, 3-nitro-

4-hydroiy phenyl arsonic acid Permitted. Thiouracil •

is not. permitted.

DE1AARK. The ude of thyreostatica is prohibited (23/IX/1965).

FRANCE '_Arscnicals prohibited undordoer,.:e of 2( March 1959.

ISRAEL: Arsenicals prohibited.

-MOROCCO. 11

II•SPAIN:
•

:U.K.) Iodinated casein, thyroxine, thyroprotein, propyl
-
thiourecil methyl thiouracil.

-
3L4.11‘; Arsanilic acid .Srdium arsanilato,

• 4-hydroxy phenyl arsonic - ncid..

CHEMOTHMAFEUTIC SUBSTAFCES

COCCIDIOS'ATS

1. ACETYL -(p-nitrophenyl) SUPHANILD.IDT:

C.N. acety17(p-nitrophery1) sulphanilimido

•E,F. C H NO S
• . • 14 13 3 5

.2. AMPROLIUN HYDROCHLORIDE

C.Y. 1-(/-amino-2-n-propy1-5-pyrimidinylmethy1)-2-

•

E.P. C 7 Cl_N A

hydrochli-ride

3. ALLorin

C.N. 2 ch1oro-4-nitrobc,nzardth,

C7E503N2C1
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4. BITHIONOI!

C.N. 2,2 1-thiobis(4,6-c2i-chlorophono1)

E.F. C U el 0 '12 6 4 2"'

5. DIAVERIDIVP

C.N. 2,4-diaminc..-5-(3,4-dimt_thox:1-1A:nzyl)pyrimidinu

E.P. CH.NO
-13 16 4 2

6. 3,5-DI1%;:0131-17ILE

C.N. 3,5-dinitrot,..nzrmide

E.F. C
7
H
5
N
3
0
5

7. hETHIOTRILZANINE

C.N. 4,6-diamino-1-(4-wAhylmercoptopl,eny1)-1,2-dihydro-2,2-

dimethyl-1,3,5, triazine hydrochloride '

,CHNSNU
12 19,5

8.; NITROFURA ZONE

C.N. 5-nitro-2-fura1dehyde serAcarbp.zone.

E.F. C H F 06 6 4 4

•

9. NITROPHENTDE
.*

C.N. bis(m-nitrophonyl)

E.F. C H N 0 •
12 8 2. 42

'10. gICARBAZI7

. C.N. 4,4-dinitroccni1ide -hydroxy-;,6-dimethy1

. • .• • .•
pyrimidiml compl,x

E.F. C19111311606

84-843 0 - 72 - 12
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11. ir.C.!;) 1'0 0.A.117.17r

C IT - 2 , iami nc - 5-( p-ell 1 oropheny1 ) -• 6 -o tinyl pyrirnidine

• '•''
7113C1N4

12. SULPTLADIlial7E SODIUM

• nu1pha1im1dine

H , 7:a02 13 4- 2

13 . SULPHAGUAITIDIUE

,C .N. N -p-aminnbcnz one sul phonyl guanidin6 monohydrato

• F.

14. ULPHI UTI1.1071 FE

C 2 -p-aminobcmze nc, -€ulphonamid o quinoxa 1ino

E.F.

• • •

15. (i•71,7THY17.1'±:ITROBOTZ

C.N. 3,5-dinitro-o-tr1urimide

E.F. C8H7N3.05

OTILa COCCMCC:ATS

16. ALIN" 1.TOZ OLE

17. ETHOP..!..BLT:,.::

18GLYtJP3A1iDi-L

19. 3in:70RA ZO-4E

•
20 .
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yuE usE oy (material gath-r,4 from

various sources).

'AUSTRALIA - . amorolium, zorqone, nitrofur:4.zone, nicarbazin,

sulphoquinoxaline, Phennsulphazole,.d!averidine, nihydrazone.

AUSTR:11, zoalenes (rr.. experimental basis).

BRLGIUU: sulphaquinoaaline, amprolium, zmdeno, nioarbozin,

and N-5(5 nitro-2-furfury1idine),3-amino-2-exazA1idine.

DENMARK= amprolium, zoalenc.

EIRE= coocidiostats ray be us,d.

FEDERAL :), amprolza, zoalenes , etho-

pabate (in mixtures with amprolium).

FRANCE: nitrofurazone, nicatbazin.

LUMIBOURG: use by special permission.

iiETHERLAYDS. nicarbazin, nitrofurnzon,' nitTophenid,

sulphachinoxa.nn, nmprolium, zoalene, amino-5-nitrothiazol.

pliWAY7.i)occidiostats forbidde.

.POLAND; nitrofurazone.

amprolium, nicarbazin, nitrefeni6, zonlene,

amprolium.
. - •

SWITZERLAND: formocibazol, furzolidine, nioarbazinc,

nitrofurazone, nitropherlide, zoalene, amrolium.

U.X.2 nitrofurazone, nitrophenide,Ilicarbazinc,

pyrimethanine, zoo lone, amprolium, trithiadol, sulpha-

dimidine, sulphazTaniine, sIllphaquinoxaline.

zoalene, emprolium, nihydrazom, bithionol, •

-methiotriazamine, 3,5-dirdtrobenzamide - 1:ulphanitran,

2'chloro-4 nitro b(nzLmide, acetyl-p-nitrophenyl,.

sulphanilimide, aklomidc.
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OTHL73._1 PItJ1IC Aflf.LTS

Tn addition to coccidiostet 71, 15, therapeutic

substances ml!y be ,2dded to nnitlal f3cds and drinking

watcr. Veterinary ther,.Teutio substances may give

rise to reciducs but the followin is a list of

sUstancos added directly to the fed. This material

is mainly from . .11.. and U.S.A. sources.

1. ACIUTTRAWIL (nntiblackhend)

C.N. 2-acetdc-5-nitrothic.zole

E.F. C
5

71:
5
if
3
0
3
3

2. AMINO]ilTROT1IA2LT, (nntitlackhend)

2-aminn-5-nitrgthiazole

E.F. C
3
H
3
if
3
0
2

i

3. DIMETRT?)AZOLE (nntiblachhcad)

1,2-dimethy17.5-nitro:i.nidnznle

E.F. C5F.702N3

4. FURAZOLIDC:77. (cntiblackheadtrcatment nf bacterial
scours)

-3-(-nitrofurfurylideamino)-2-exazolidinene

Eikr. C 7
8 7

5. 'MG-AV (an orjrinonhesphoreus .7ntiLelmintic)

v,o,li-V-ohlornethyl)o-3-chlorn-Z!-Nc.thylcoumarin-7-y1)

phorphnte



173

6. HEXACFLOROPH= (Ltcntrol nf worms, liver flukes etc.)

• C.K. 2,2,-nothylenehis(3,4,6-trich1ornphennl)

E.F. ci3r6c1602

7. NIHYDRAZOn (Dreventinn of respirstcry disz:nze)

C.F. 5-nitro-2-furz.,13ehyde- ncetyl hydrazen

B.F. C
7
1!
7
N
2
0
4

S. NIROFURAZOL- (trcatment of diarrhe, ) •

C.N. 5-nitro-2-furn1dehyde semicarblconc

E.F 6116114°4

9. NITHIAZIPT; (arAiblackhead)

C.N. 1-ethyl-3-(5-nitro-2-thiazoly1)uron

Tc6H81.4035

10. PHENOTEIAZIla(antihermintio)

thiodiphonyl aminc

E.F. C RierS
12 y

11. PHENZIDOLE antiholmintic

C.N.

B.F.
/

12. PROW= HYDRACULORIDE (trnnqpi.lizer)

C.N. 10-(3-Dcmothylam1nnpropyl) phennihiazine

Ci7H20N2S

13. TRIABENDAZOLE (antiholmintic)

C.F. 2-(4'-4hiazolyl)bonZimiaazolc: •

E.F. Clo H7NS
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14. SULPHA2T1U.Y=L:.2JEE (treatment rf bncteria: scours)

• C.N. 1'(6-ethrixy-5-pyridaziny1) sulphonilimido

E'F' C121114:14C3S

15. 101,iNEL (control of srubs and hornflius)

o,o-dimethyl-o-(2,4,5i-trichlorophenyl) phosphnrothionte

16. BU'AXNE (systemic insecticide and antihelmintic)

C.N. 4-tcrtial.;-; buty1-2-chloropheny1 methyl methyl

phosphoroamiqate

E.F.

NUTRITIONAL ADJUNCTS 

The prOlems connected With the use of these

substances are mainly economic, the residues produced

being of minor importance.

The following is 1 list of substances added in
. •

various countrien.

217-1417PAL.P.

'Cobalt, Copper, Iron, Manganese, Zinc, holybdenum,

Potassium, ,Boron, Calcium, Phosphnrous, Iodine, Sulphur,

Magnesium.

VITAMINS

. A',B (Riboflavin, Nicotinic acid, Calcium panto-
. .

tliemte, Pyridoxim, CyanocobalamiL, Folic tci, Biotin,

Cholinc Chlorido) Ascorbic acid, D3, D2, Vitamin E

acetatG, 7itamin K analogue (menadian)
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pip° LCI2;S

Methioninc, lysine, Crotic acid, Orotic acid,

plycine, Glutamic acid.

'OTHER SpBS5.7ACES

Urea, Methyl esters of higher fatty acids,

p-amino benzoic acid.

Banned

Selenium

CHEMICAL pRESERy4T_IV'S.JT

The addition of antioxidants is regulnted in

some countries. The following is a general list of

antioxidants used.

B.H.A., B.H.T.-

• ETHOXYQUIN (1,2:dihydro-6-cthoxy .2,2,4-trimethyl

quinnline)

HYDROQUIRONE

PROPYL GALTATE, OCTYL G,1,LLATF, DODECYL GALLATE

DITI:2T.BUTYL PARACRESOL

RESIDUES

Residues for Ethoxyquin nre set in U.:7;.A. regulations.

5 p.p.m.

3 p.p.m.

uncodked fat of meat

uncooked liver or fnt of poultry

0.5 p..m. - uncooked mus,.;lo ne71t.

0.5 p.p.m. - eggr

STABILIZERS !1D

U.S.A. regulations allow the following stabilizers:

POLYOXYETHYLENE CLYCOL (4C0) mono and diolatos

(200)

POLYSORBATE (60)

(80)
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23. -

SORBITA !i0.1.:05MA!4tTF.,

These substances arc used mainly in calf

milk replacer forrlulations.

.Other 1;atiohnl reEulations include the. following

stabilizers

• GEL:23.1T, NATiT?,AL OUS,.AGAR-AGli-Z, CARRAGEEN, ALGINATES,

- PECTINS CELLULOSIC AUYLESTF:'S (up to lc/- Delgian regulations)

EMULSIFIERS - mono and diglycerides of higher fatty acids

- alkylates of mannitol

PIGMENTS.
•

- The main use of pigments in animal feeds is to

enhance the colour of egg yolks.

The following substances are used:

CAROT7NOIDE - Bete apo-S-Carotinoic acid (ethyl ester)

- carotenic acid ester

- p-apocarotenol

Eosine

Xanthophylla

Swiss regulations prohibit the colouring of eggs

- by inj?cting'colouring solution;

into yolk

- by feeding hens artificially

coloured feeds .

* carotenes added to feeds are not nonsidered artificial

dolouring agents.

1.7LLERSJ__PrILIrill.:IGABRT.CANTS etc.

Thu following are r.11owel in the U.S.A.

1.

- anti cr:king agent
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2. DISODIM EDT:

- to solubilize trace minerals

3. ETHYL CELLULOSE

Cellulose ether containing cthoxy groups attached

by an ether linkage and containindon an anhydrous basis

not more than 2.60 ethcxy groups per anhydroglucose unit.

- binder or filler for vitamin lireparations

4. LIGNTN SULPHO!:ATES

Either one or a combination of the ammonium,

calcium, magnesium or sodium salts of the extract of

spent sulphite liquor derived from the sulphite

digestion of wood

- pelleting aid

5. MINERAL OIL

- Lubricant for preparation of pellets

- reduced dustiness

- prevents .c.gregntion of minerals

6. PETROLATTR1

- same., uses as mineral oil.

7. PYROPHYLLITE

ALWINM SILICATE MONOHYDRATE

- anti caking agent .etc.

8. VERXITE (exfoliated hydrobiotite)

Thermally exrcinded magnesium aluminum iron silicate

- non nutritive bulking agent.

- anti caking agent, blending agent, polleting aid. .

9. YELLOVi PRUSSILTE OF ODA

SOD1E. FERR(C7ANILE DEc;,HYD.i

Na Pcf.11:),
4- 0

ant. cakin,f agent
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,ENZY/ES

AUSTRALIA - the list includes the following enzymes.

There are no recommendations regarding use.

PANCREATIN, PEPSI7T, PAPAL:, PROTEASE; .42':_YLAST] AND GUMASE.

The following is an extract from the-U.K. note -regarding

the use cf PATAIN:

14. Papain is used in the pre-slaughtcr injection of

animals to tenderize the meat and anithough not an

-animal feed adjunct it would seem proper to regard it,.

since it results in residues in human food, as falling

within the scope of this payer.

15. It is an enzyme extracted from the paw-paw fruit.

When applied to meat, it acts on the protein molecules

during cooking and makes the meat more tender than it

would otherwise have been. It has been used in this

way widely and for a long time but is only effective

near the surface. -.4 process introduced a few years

ago consist; of injecting a concentrated preparation

of. papain into the animal's blood systen'via the

jugilar vein about half. an hour before slaughter.

The blood distributes the enzyme throughout the body

tissues so. that if. the animal is slaughtered soon

after .treatment, all the meat contains small quantities

of the enzyme which tenderizes all the tissues when

.the meat is cooked.

16. The treatment can only make the meat more tender;

it does not alter its appearance or flavour.

17. The liver, kidneys and tongue of a treated. animal

tend to disintegrate on cooking because of their high

enzyme content "and -:re therefore usually sold for
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manufacturing p,11.:poes where special cooking processes

can be used or where they can be included in products

which do not require the meat to retain the original

shape. The enzyme does not survive normal cooking.

18. The size of the injection is between 200 and 500 cc.

according to the weight and age of the animal and it

consists of 1 part Dapain and 9 parts saline solution.

19. The residues of pain in the raw meat (other than

the kidneys and the liver) are not more than 5 ppm.

20. Papain is used therapeutically in humans as an

aid to digestion, the dosage being 0.12 to 0.6 gm.

It is also used in beer to prevent turbidity.

21. The food Standards Committee, which. is an acivisory

committee of independef.t food experts and represent-

titives of the general public, advised the Minister of

Agriculture, Fisheries and Food in February 1964, that

they saw no hazard to health from the consumption of

meat tenderized by the pre-slaughter injection of papain.

22. The pre-slaughter 'injection of papain is permitted

in the United Kingdom, Australia, Canada, the United

States and several other countries.
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CASCLIN6141 biliVeiCt (carol)

Dorms of Uteri:wry (1/1l-220)

DOC 11-260f, 11Lea1 Resides la Mete
(yr wawa 12/27/n)

January 12, 1972

L. A. Prot*
Weston, obi*

1. Os ths bests of th,'"#-:4simetiost provided la yews ZIR of 12/6/71,

easteraisa follow-op lavoetigatiat. se *sec= with yotor retemoods•

tics of PA for the subject ember.

2. Too asy with to soloodel* follow-op la atomism* with Canonises

Program 7326.01 - Kisses of Aulust Dross: Residue la Mats sett

Poultry.

Johe C. *vans
Food sad Dreg officer
Swears of Veterinary Medichee

cos CRI-DO
RO-10
Vii-200n(Gesliss)
G-224

JCZysos/pailejf1/12)71' .44
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MEMORANDUM DEPARTMENT OF HEALTH,EDUCATION,AND INELFAR1
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

VM-220 DATE: Decembet 27, 1971

FROM CIN-D40

suBjecn Doc. 011-260 E
Coat& Ti.e.sue

L. A. Putz
Route 1

Weaton, Ohio

Petmanent Abeyance 

Attached AA a copy oi an EIR oi Decembet 6, 1971, and the Decembet /5,
4971, memotandum conceAning inveatigation at Sankluaky Dteaaed See 6 Com-
pany. As expected, inveatigation a6tet the iact has ptoduced no tiacta
OR which to punaue any iatthet action.

We ate, thetetiote, ptacing thia numben in peAmanent abeyance and matking
the tite, by copy o6 thia memotandum, ion iottow-up inapection in 90 days
to detemine what, any, iizAzgutaiLitaa, may attend any liutute ieeding
oi eattte by thia individv.I

°bent E. Keating

Food and DAug 066icet
Cincinnati Dia ttict

Enetaaulte6;
Elk 12/6/71

MiLamoic t o Memo 12/15/11

CC:

CHI Fl

R. P. Toledo

Senator KENNEDY. The subcommittee stands in recess.
(Whereupon, at 1:35 p.m., the subcommittee was recessed.)
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