CHAPTER 6

Studies as an Excuse
for Inaction:

The Saga of 2,4,5-T

Background

In 1962 the publication of Rachel Carson’s Silent Spfirlg‘ touched off z}
tremendous debate over the environmental and he:{lth_unpact of the us; ﬂ(:
pesticides. Among other dangers, she pointed out the hkghhood that some o ) e
chemicals being used as pesticides were carcinogenic, teratogenic, ax; ltor
mutagenic {capable of producing cancer, birth. defects, andlor_ gen? de’ec S,
respectively). The subsequent report on pesticides of the President’s Scn;nce
Advisory Committee recommended that tests for these eft:ects be conducte. on
laboratory animals.? Accordingly, in summer 1963 the National Cancer lnstltut;
(a division of the federal government’s National lnst.ltu?es of Health) contrac(:lte
with the independent Bionetics Research Laboratories in Pe}hesda, Marylan g 1t1°
perform such studies.? After the studies had been commissioned, however, the
research stretched out over years with no published res‘ulfs. "
One of the chemicals which Bionetics was commissioned to study wasThe
herbicide 2,4,5-trichlorophenoxyacetic acid, commonly known as ?,4,5~'l‘. e
U.S. Army had tested this chemical during World War II for possnb'le use as a
defoliant—i.e., to remove concealing foliage.* The war ended Pefore it could l?e
used, however. After the war the chemical was introduced into the domesn;
market as a weed and brush killer. By 1965 it had become so pc.)pular that 1
million pounds of 2,4,5-T were being manufactured annually in the United
v i inued after World War II, with
Army testing of 2,4,5-T as a defoliant contxm.xed after or. [:I an’ ith
large-scale field tests being conducted in Puerto ‘R.lCO and Thaxland_. in Fy,
Vietnam War presented an opportunity fzr the military use of defoliants. From a
7
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small beginning in 1961 their use expanded rapidly until the period 1967-1969,
when about 2,500 square miles of South Vietnamese forest were being
defoliated yearly--about 90 percent using *“Agent Orange,” a 50-50 mixture of
2,4,5-T and another popular herbicide, 2,4-D.% Because of the density of the
jungle and in order to have quick results, about ten times as much herbicide was
used per acre in South Vietnam as is recommended for domestic use. Indeed,
most of the U.S. production of 2,4,5-T was being dumped on Vietnam, and for a
time it was difficult to obtain the chemical for domestic purposes.” Production
was rapidly expanded, however, and by 1968 about 42 million pounds were
being produced annually in the United States—more than double the 1966 figure
of 18 million pounds.?

The Bionetics Reports

In June 1966, while the use of 24,5-T was still increasing in Vietnam, the
Bionetics Research Laboratories informed the National Cancer Institute (NCD)
that its tests on pregnant mice injected with small amounts of 2,4,5-T resulted in
greatly increased numbers of birth defects.? _

The reaction of the NCI was remarkable. Instead of warning the public or the
responsible government agencies of the possible danger, the Institute sent the
matter back to Bionetics for further study. Surgeon General Jesse Steinfeld later
attempted to justify this action by stating that “at that point we did not know
whether the results produced by injection were significant. The 2,4,5-T had not
been fed.”!® Bjonetics apparently was not pressed for further results, however,
and two years passed before a second report was' delivered to the NCI. The
conclusion: 2,4,5-T was also teratogenic in mice when administered orally ¥

Still the government hardly stirred. According to Surgeon General Steinfeld’s
later account, on January 30, 1969,

outside scientists] .12

The meeting did not result in any action, however. The report was pass-
ed on the National Institute of Environmental Health Sciences, which according
to Steinfeld then spent nine more months conducting “extensive statistical
analyses” on the data.’ (This assertion mystifies us.-Having seen the data, we do
not see how it would be possible for a competent statistician to spend more than
a few days making all reasonable statistical checks for significance of the
Bionetics data."?
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The Mrak Commission

By 1969 seven years had passed since the publication of Silent Spring, and the
lack of government efforts to tighten the regulation of pesticide use had become
obvious. As a result pressure from environmental groups began to mount,
stimulating in turn increased resistance from the chemical industry and the
political representatives of agriculture. The debate over the banning of DDT
became the principal battléground, and the next development in our story of
2,4,5-T was triggered by an incident in that fight.

In April 1969 the Food and Drug Administration (FDA) seized 34,000
pounds of frozen Lake Michigan coho salmon because the fish contained in their
fat higher levels of DDT than the limits set by the FDA for meat. This action
angered the Republican governors of the states adjoining Lake Michigan as well
as Republican House Minority Leader Gerald Ford (Mich.), in whose district the
hapless salmon shipper resided. In response to the protests of these important
gentlemen and to the rising level of controversy about pesticides in general,
Secretary of Health, Education, and Welfare Robert Finch immediately set up a
Commission on Pesticides and Their Relationship to Environmental Health. (The
commission became known popularly as the Mrak Commission after its chairman
Dr. Emil Mrak, Chancellor Emeritus of the University of California at Davis.)!$
The Mrak Commission set up in turn various panels, one of which, the teratology
panel, was concerned with assessing the dangers of birth defects resulting from
human exposure to various pesticides.

In August 1969—more than three years after Bionetics Research Laboratories
had first reported to the government that 2,4,5-T was teratogenic—the
teratology panel of the Mrak Commission asked for Bionetics® findings. The
request was refused on the grounds that the analysis was not yet complete.'® On
September 24, the panel was finally given the desired information. According to
the cochairman of the panel, Dr. Samuel Epstein, this was accomplished “by

pulling teeth.”*” On the basis of Bionetics’ findings, the teratology panel of the
Mrak Commission later recommended in its report that use of 2,4,5-T and a
number of other pesticides which had been shown to be teratogenic “be
immediately restricted to prevent risk of human exposure.”'8

The Bionetics Report Becomes Public

It is not clear how long the Bionetics results and the Mrak Commission
recommendations would have remained secret had it not been for Anita
Johnson, who worked with a group sponsored by consumer advocate Ralph
Nader studying the food regulation activities of the FDA during the summer of
1969. In going through FDA files, Miss Johnson happened upon a copy of the
preliminary report of the Bionetics findings. In September she mentioned the
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feport to a friend, a graduate studeﬁt in bi
: 3 | X n biology at Harv. i

me;;txonlz: 1t in early October to Harvard biologist Sz’nme\v M;reto:l:g “t
state?est a:oeha:n b:::m?:lply ;n;f)l;/ed in the national debates over the United

and biological warfare, and was alread
about the teratogenic potential of herbici : is attention e

. . erbicides. Furthermore, his attenti
:::rr; ?llil:ad to dnsturbm_g stories in South Vietnamese newspapers cl(:i‘m};:d'
Wheno;e uig; rtashes of birth defects in areas which had been defoliated. 20 Butg
0 get copies of the Bioneti i : :
were “contidentig eng el e onetics reports, he was informed that they
Meselson soon got copies of the Bioneti |

. Mesel . ; lonetics reports via an unofficial
fxr;zhcat;ons of tht’:nr findings seemed so serious to him that he irl:l(l)l‘;:iei;;l;l; .
forme Lee DuBridge, the Presidept’s science advisor.® A few weeks later thz
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urn

idge h . ” nt in which he announced that be
the Bionetics findings, “a coordinated series of actions are being tz;kencab‘;'setl?:

agencies of Government to restrict the use of the weed-killing chemical
]

~ 2,45T....The actions taken will assure safety of the public while further

evidence is being sought.”2¢ j i
s g sough The major actions announced by DuBridge were as

The Departments of Agriculture and Interjor will stop use in their own

programs of 2,4,5-T in po i
otherwise resc aa ] P pulateq areas or where resndugs from use could

The Department of Defense will restrict the use of 2,4,5

from the population 25 0 areas remote

On December 5, the Mrak commission report was released.?®

Dow Chemical Counterattacks

I'I)hu; ﬁl‘)izl;ar:?::j; (:f tht:h Interior carried out the commitment made for it by
\ aling the use of 2,4,5-T under its control.?’ B
1970, however, neither the Department of Agriculture nor the oy L

Vietnam. inquiri

ie i:::mth?t r::p:zs; t:P;nequnges bc;)thb]depattments justified their inaction by
) ared probable that a contaminant—2

chlorodibenzoparadioxin commonl ot the it
b , y known as “dioxin”-and not the chemi

24,5-T itself, had caused the teratogenic effects observed in the Bio?c]:fssl
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tests.?® Therefore, the argument went, if the manufacturers changed theit
production techniques to minimize this impurity, continued use of 24,5-T
would be acceptable. This thesis with which the Departments of Agriculture and
Defense justified their inaction had been put forward by the Dow Chemical
Company, one of the major manufacturers of 2,4,5-T.

"The Dow counteroffensive was organized by Dr. Julius E. Johnson, Dow Vice
President and Director of Research and a member of the Mrak Commission.
(Such conflict-of-interest situations are not uncommon on government advisory
committees.) On November 7 he had presented the dioxin theory to the
Commission, but was unable to influence its conclusion that 245-T is a
teratogen. Johnson then met on November 25 with officials of the National
Cancer Institute and made arrangements for Dow to conduct a new study of the
teratogenicity of 2,4,5-T for the NCI with a sample containing much less dioxin
than that used by Bionetics. On December I he met with DuBridge and
informed him of this agreement.?’

On January 12, 1970, six weeks after designing the study, Dow communi-
cated its findings to the Department of Health, Education, and Welfare (HEW)
and the Department of Agriculture, claiming confirmation of its contention that
“purified” 2,4,5-T does not cause birth defects. This claim stimulated scientists
at both the Food and Drug Administration and the National Institutes of Health
. to undertake their own tests of the Dow theory.>®

On February 24 the results of the government studies were presented in a
meeting at the Food and Drug Administration.®® Contrary to the Dow results,
the government studies showed that even purified 2,4,5-T was as potent a
teratogen as thalidomide, a sedative whose use by pregnant women in Europe in
the period 1954-1962 resulted in the birth of thousands of children lacking
complete arms and legs. (The dioxin impurity was found to be up to 100,000
times more potent, however. Since the Bionetics sample contained about 30
parts per million dioxin, the effects of the dioxin and those of the 2,4,5-T which
it contained were probably roughly comparable.) The discrepancy between
Dow’s and the government’s tests was subsequently partially explained by the
facts that: (1) the Dow experimenters administered dosages of 2,4,5-T consider-
ably smaller than those used in the government tests and in most of the
Bionetics tests, and (2) Dow scientists had redefined for their own purposes the
meaning of the term teratogenic to exclude certain effects which the government
scientists considered to be birth defects.®

It should be noted that it took the government and Dow scientists only six
weeks each to execute experiments designed to test the theory which Dow had
put forward in defense of continued use of 2,4,5-T. These tests were essentially
identical to the Bionetics study, the completion of which had been delayed more

than three years by the sponsoring governmental agency after the preliminary
results had given evidence of a potentially serious public health hazard. It is
hard to imagine better evidence that the government had dragged its feet on the

Bionetics results than the almost unseemly haste with which it moved when the

possibility was raised that the suspected chemical might be exonerated.
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The Congressional Investigation

Both the Departments of Agriculture

. and Defense clung to the D
some vfeeks after it had been deflated. And the Whgite Houseoc:s:;:oz f:r
inclination to galvanize them into action. Y

In February 1970, Representative Richard McCarthy (D.N.Y), a leading

separate agencies.3?

Representative McCarthy” i i i
sormewiat thoptiet y's reception of this explanation was understandably

This is obviously a retreat from the position taken by the White House on

that the departments will do such and such, now we find that the White House is

backing off fro i i i .
agenciegs. m this and is saying that the statutory authority rests with the

It seems to me that the Preside i
) nt of i
ultimate authority over these agencies. the United States has suthority—the

On the same day (Februar i
b the Y 10) that Representative McCarth i
DuBridge’s lcj.tter, Senator Philip Hart (D.-Mich.) announced S:at ’;wm fvecl)::
conduct hearings on the status of 2,4,5-T. Senator Hart’s two days of hearings

;:ws};‘f:;rgatiit:n c;:xl:::::: axt:t) ng on Monday, April 13, 1970, indicates that
4, L OXins may produce abnormal devel] i
unborn animals Nearly pure 2,4,5-T  Qeforts whon

un nals, : »*2-1 was reported to cause birth d
injected at high doses into experimental pregnant mice, but not in rat:fgf % when

Steinfeld was apparently tryin i
g to give the appearance of efficiency b i
g;:tt gf:eh;d or;lly le:med of the teratogenicity of 2,4,5-T two day: beyf::: ull:
. ave already noted, these results had been re ing
dy 1 ported at a meet t
;he FI?A (an agency within HEW) on February 24, (The rat experiment to :vn}ﬁ;n
]e t.rte em? was that by Dow, the experiment on mice by the National
nstitute of Environmental Health Sciences. Steinfeld did not mention an experi-

causes birth defects.) It is also of interest that the government experiment which

tSl::infeld Fited——that done.by injection of mice with 2,4,5-T—was identical with
experiment done at Bionetics nearly four 'years before and labeled as being
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of uncertain significance by the government because (in Steinfeld’s own words)
“the 2,4,5-T had not been fed”. -

‘th:fter’sannouncing his “new information,” Steinfeld proceeded to announce
the restrictions which the government was imposing on the use of 245 Tasa
result: He announced

the immediate suspension by Agriculture of the registrations of the l;xlqtfx‘i:
formulations of the weed Kkiller, 24,5-T, fol: :se karounqr lt;tc];::::; ;::m o
i d ditch banks....
registered uses on lakes, ponds, .an . e e iations of
jculture intends to cancel registered uses of non-iq :
gin&T around the home and on all food crops for ;mmartl co.ns.um;n:eng.is.t ;:‘:;
‘hich it i i ctions do not elimina
hich it is presently registered. ... These a :
:ses of 2,4,551‘ for control of weed aax;d brush on range, pasture, forests, rights of
way and other non-agricultural land.

i of this announcement was less dramatic than it might s-ound. The
Tu‘:\l:ffl;?t):gtcategory of uses comprised about 7§ Percent of _domesmt:h usaieblci)‘t:‘
24,5-T2"7 As for the “restrictions” on the remaining domestic uses, ep lie
a;xnouncement did not make clear the signiﬁcance. of the dl.stmcfnon‘})etween
terms “‘suspension of registration” and “cancellation of regxstratxo:n}; ecopistered

Surely a majority of citizens hearing the announcement that de { gllls ered
uses of non-liquid formulations ot;m2‘i4,15)-'l‘ ar‘ounrie tll:l”hc;r:)z l;n co(::ea b oo

human consumption” een ‘‘can ;
z:::nl:;u:ifn that they need no longer worry apout pregnant :vomenlnbg:tg
exposed to 2,4,5-T in their food or flrom weeclf k111e:§ czilg:;he:n tt; :;v:s;:henﬁcai
r, “cancellation” permits the use of pesti

23::;:;% have exhausted a lengthy administtz{tlve appeal pro?::dure. gn;z t:lv:j:
few uses of 2,4,5-T for which the registration had been “suspende

immediately affected, since “suspension” had the effect of outlawing these uses

of the pesticide until the manufacturer could establish that they were sa'fe. The
choice between *suspension” and “cancellation” was made by the Agriculture
Department according to whether or not, in its judgment, a use of 2,4,5-T was

an “imminent hazard to the public.’®

inistration” ic disavowal of the Dow
onsequence of the administration’s public disavo
cox::::nﬁzuctheogy was that, on April 15, the Defense Departmeflt announce:
that Deputy Secretary of Defense David Packard had “temporanl):’::spende
the use of 2,4,5-T for military operations pending further evaluation.

¢

The PSAC Review

One of the witnesses whom Senator Hart invited to appear at his hearin‘gs‘ :ln v:il:e
Effects of 2,4,5T on Man and the Environment was t!le govemmer}t oft:cx “ o
had first made the Bionetics results public—Lee DuBridge, the President’s science

advisor. Instead of appearing in person, however, DuBridge sent a brief .
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statement. The only new information which it contained was that, following his
hurried announcement in October 1969 of government restrictions on the use of
2,4,5-T, DuBridge had appointed a panel of scientists under the President’s Science
Advisory Committee (PSAC) “to review all that is known about 2,4,5-T.”** The
statement continued: “This panel has prepared a report on the subject which I
expect to make available within a few weeks.”*

In fact, it was more than a year later before DuBridge’s successor, Edward
David, Jr., released the Report on 2,4,5-T—and then only after revelations by a
group of independent scientists of the destruction resulting from the defoliation
program in Vietnam had forced termination of the program in December 1970.
The discussion in the PSAC report of the risks and benefits of domestic 2,4,5-T
use seems reasonably objective—although critics have pointed out some crucial
omissions.*? The discussion of the use of 2,4,5-T in the South Vietnam
defoliation program can only be characterized as a “whitewash.”

The report discussed three aspects of the defoliation program: its military
usefulness; the maximum possible amount of exposure of pregnant South
Vietnamese women to 2,4,5-T and the possible teratogenic consequences of that
exposure; and the ecological impact of the defoliation program.

The entire discussion of the military usefulness of the defoliation program
was devoted to excerpts from testimony in which Rear Admiral W. E. Lemos
had defended the program before a Congressional committee. The excerpts—
which consist almost entirely of anecdotes concerning improvements in security in
a few local areas as a result of the defoliation programs—seem almost irrelevant
on the scale of justification required for a program which resulted in the
defoliation of almost 10 percent of South Vietnam.** The report does not
even mention the political impact in Vietnam of the defoliation program.

Regarding the possibility that use of 2,4,5-T had caused birth defects in
Vietnam, the report dismissed what evidence there was with a sentence:

The lack of accurate epidemiological data on the incidence and kinds of birth
defects in the Vietnamese population before or since the military use of

defoliants precindes any estimate as to whether an increase in birth defects has
occurred. %

The panel did not recommend that an attempt be made to collect such data.
This initiative was taken later by independent scientists under the auspices of the

" American Association for the Advancement of Science. (See Chapter 11.) The

panel then tumned to theoretical “calculations of potential human exposures
from sources such as drinking water or direct fall-out.” From these calculations
the panel concluded that the exposure of pregnant women to 2,4,5-T through
their food or water could approach the levels at which birth defects had been
caused in mice and rats. Each time it arrived at such a conclusion the panel
quickly retreated, however, emphasizing how improbable it was for any
individual to have suffered such an exposure. No mention was made of the
possibility that birth defects in humans might be caused at lower levels of
exposure than in rodents. (After the thalidomide disaster, it had been learned
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that the teratogenetic effect of equal proportions of thalidomide is 100 times
greater on humans than on rats and 700 times greater than on hamsters.*S)

Finally, turning to the discussion in the report of the ecological impact of the
defoliation program in South Vietnam, we find—nothing. Under the chapter
heading “Some Ecological Effects” we find a listing of almost trivial items, such
as that “when cottontail rabbits were given a choice of either 2,4,5-T treated
vegetation or untreated, the rabbits consumed almost none of the treated
vegetation”*S; but we find not a single mention of the ecological impact of the
defoliation and partial destruction of one-third of South Vietnam’s jungle and
the complete destruction of more than 20 percent of South Vietnam’s mangrove
forests by defoliation.

How can one account for the bias of the PSAC report on the subject of

defoliation? One observer interviewed by the Washington correspondent of

Nature magazine offered the explanation that “it was not the habit of PSAC to
buck the Joint Chiefs of Staff, at least not under DuBridge.”*” Whatever the true
explanation, the PSAC report on 2,4,5-T is further evidence of the decline of
PSAC following the contemptuous treatment given its advice on the deployment
of the Sentinel antiballistic missile system in 1967.

The Advisory Committee on the Chemical Companies’ Appeal

The decision of the Agriculture Department to *“‘cancel” rather than “suspend™
the registration of 2,4,5-T for use on food crops was appealed by two of the
manufacturers of 2,4,5-T, Dow Chemical and Hercules Corporation.*® The
appeal procedure required yet another advisory committee, appointed from a list
of scientists provided by the National Academy of Sciences (NAS). (The NAS
acted with apparent lack of concern for conflict of interest, including on its list
of nominees one employee each of Dow Chemical and Monsanto, two of the
three American chemical companies manufacturing 2,4,5-T.*?) When the advisory
committee finally reported its recommendations on May 7, 1971, it was not to
the Secretary of Agriculture but instead to the Administrator of the newly
created Environmental Protection Agency (EPA), which had taken over the
responsibility for registering pesticides. The advisory committee report gave
2,45-T a clean bill of health—provided that the dioxin contamination was
reduced to specified low levels. .

One member of the advisory committee, Theodore Sterling, an Assistant
Professor of Biostatistics at Washington University in St. Louis, disagreed and
filed a2 minority report. Sterling agreed that it had not been established that
2,4,5-T was a public health hazard, but he also felt that it was premature to
exonerate the chemical. He therefore concluded:

The Surgeon General was justified in feeling that a prudent course of action
must be based on the decision that exposure to this herbicide may present an
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unmant hazard to women of child-bearing age. Hence, we [the advisory
committee] can only recommend that the registration of 2,4,5-T be suspended
and/or cance.lled for use around the home, recreation areas, and similar sites and
on al! crops intended for human consumption, However, use of 2,4,5-T may be
permitted under certain conditions for uses in forestation and right; éf way.

Sterling’s dissent had no impact within the EPA. Staff scientists reviewed the
report and appear to have endorsed the conclusions of the majority.

The EPA Advisory Report is Leaked

EPA Administrator William Ruckelshaus presumably would have implemented
the advisory committee’s recommendations in due course if the report had not
been leaked to outside scientists, some of whom found themselves in much
clo?:er. accord with Sterling’s conclusions than with those of the committee’s
ma]on?y. On July 14, 1971, a group of these scientists organized by the
Committee for Environmental Information and Ralph Nader’s Center for the
Study of Responsive‘law held a news conference in Washington, D.C., in which
g:::/ mfgr,:fgnted criticisms of the advisory report substantially the same as

This time the EPA administration apparently heard the criticisms for it
te.spot.lded by turning for advice to scientists outside the agency—notably to
scxent_xsts in the Food and Drug Administration who had conducted many of the
experiments on the teratogenicity of 2,4,5-T. (It should be noted that, while the
Agncl.llturé Department-EPA advisory committee had not consul’ted these
scxentlstf, it had consulted with spokesmen for the manufacturers of 2 4,5-T
The ac.iwsory committee had even been presented with the results of a ne“; stud);
con.u.mssioned from the Bionetics Research Laboratoties by one of the
petl.tloners, the Hercules Corporation. This new study, represented as a
re:plmtion of the original Bionetics study using purified 2,4,5-T, reported no
birth defects. An investigation revealed an “error,” however: 1;1 its “repeat
study™ Bionetics had used dosages of 2,4,5-T more than ten times smaller than
those used in the original experiment.5?) Following these consultations
Ruckelshaus decided to reject the advisory committee report and to go on to lhe:
Next stage of the appeals procedure: public hearings.® At the time of this writing
the h:}rmgs—after being delayed by a Dow Chemical Company lawsuit for two
years™ —are scheduled to begin in April 1974,

Thus we see how, more than ten years after Rachel Carson’s first warning and
five years after the first Bionetics report on the teratogenicity of 2,4,5-T, after
the M-rak Commission report, the PSAC panel report, and the EPA advisory
commmee. report, the government was still asking for advice as to what
measures, if any, it should take to restrict 2,4,5-T. Meanwhile, the chemical
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i uld buy it. It should
anies continued to sell the chemical to whomever wot ‘
?{s?:)e noted that, although debate focused on ?,4,5-T, this cherlmca}l w::l ;t;g
one of ten found to be teratogenic by Bionetics in the small sample of pe

that it tested. Hence the title of our chapter.
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CHAPTER 7

The Politician’s Helper;
Legitimizing the
Cyclamates Decision

It is discouraging to find such con-
duct among public officials at the very
time we are trying to impress upon our
yg:eng people the importance of law and
order.

—Representative L. H. Fountain

on releasing the report of

his subcommiittee on federal
regulation of cyclamate
sweeteners.!

Advisory reports can be suppressed when their results are unwelcome or they
can be commissioned as altematives to facing up to unpleasant decisions, but at
least the reports themselves are potentially useful if they get into the right
hands—or are they? The case of the Medical Advisory Committee on Cyclamates
illustrates dramatically that the advisory system itself can easily be corrupted. In
this case, a government official who apparently wanted to give a political
decision the appearance of technical legitimacy put together a committee of
“experts” who obediently found reasons to tell him—and the public—what he
wanted to hear,

Cyclamates were first used commercially as an artificial sweetener of foods in
the early 1950s—primarily in special diets for the treatment of such conditions
as diabetes. But in the 1960s their use became much more widespread, as the
food industry conducted massive TV advertising campaigns extolling *“diet”
foods and soft drinks while panning over the contours of beautiful slim women.
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