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CALIFORNIA TOMATO GROWERS ASSOCIATION

“Health & Tomatoes”

Pzza, ketchup and canned tomatoes are all included in the

ecipe to fight cancer according to panel of leading re-

searchers who met during the California Tomato Growers
Association’s 50th annual meeting in early February. In the dis-
cussion, led by moderator Dr. Mary Haan of the U.C. Davis School
of Medicine, Dr. Edward Giovannucci and Dr. Kathleen Egan,
both of Harvard Medical School, labeled processing tomatoe
the richest food source of lycopene, a carotenoid thought to be
especially powerful in fighting free radicals that may lead to some
types of cancer.

Based on his research of male subjects who had five or m
servings per week of processing tomato products, Dr. Giovannucci
saw a 40 percent reduction in the incident of prostrate cancer. DR. MaRY HAAN
Prostrate cancer, Dr. Giovannucci says, is the number one cancer
found in men and strikes over 200,000 men in the United States
annually leading to 40,000 deaths.

“The bottom line is that there has been three studies to date that
have looked at lycopene and prostrate cancer, and all three stud-
ies show a benefit of lycopene or tomatoes,” said Giovannucgi
All bodies produce off-balance molecules called free radicals, §#.
Haan explained. These molecules indiscriminately create chain
reactions that produce more free radicals. All of this leads to dam-
age to critical cells in our bodies, which accelerates the ag
process. The process is called oxidation, and places huma
high risk for heart disease, makes us more vulnerable to can
and is possibly linked to Alzheimer’s Disease, reported Haan,
who heads the Center for Aging and Health at U.C. Davis. DR. KaTHLEEN EcAN

Earlier research has found that fruits, vegetables and reductio
dietary fat intake can help prevent free radicals from doing ha '
Many fruits and vegetables contain substances classified as anti="
oxidants. Among these substances are vitamin C, vitamin E, vita-

min A, retinal, keratin, gluten and lycopene. These antioxidants

seize rampaging free radical oxygen mol-
ecules and convert them into harmless
forms. Researchers feel that combinations
antioxidants may be the most effective way to re-
duce the risk of cancer and heart disease.

In addition to the widely reported research on the li
between processed tomato consumption and reduced
levels of prostate cancer, Dr. Haan says that studies ~ DR. Ebwarb Giovannuccl
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have drawn similar parallels between a di
rich in tomato products and reduced levels
gastrointestinal cancers.

“A recent comparison of people living in
Naples, ltaly to those living in Gristle, En
gland revealed that the Italians ate more t
matoes and tomato juice along with olive oi
and had about 40 percent lower levels of 0X
dation of lipids, which is a contributor to ar
teriosclerosis, hardening of the arteries, th
the British group,” Dr. Haan said.

Her studies of breast cancer led Dr. Egan
give tomatoes greater attention as a possi

preventative. “We've recently become inter-
ested in the question of whether the car@gainst cancer in terms of preventing free radical reactions.}

ii?/r:ao;gr' Igr Z%psfzgh?e?ygk;\?eiiﬂgfﬁ!sptfgi:ctﬁ@ his initial studie_s researching the affect of diet on pros-
potent antioxidant ar’nong carotenoids.” D?ate cancer, D_r. Giovannucci says three foods were readily

. '~ associated with decreased risk of prostate cancer: Tomg
Egan announced. She claims that most ch%es tomato sauce and pizza
pene in the diet comes from tomato sources. ' '

“At least one study does suggest a protectivgve wanted to be cautious, as we waited another two years,
association for lycopene in human breast capr. Giovannucci says, before he recreated the study. “Again
cer,” Dr. Egan said. She says that she withese same three foods, tomatoes, tomato sauce and pizz,

address the question definitively in a larg@ere associated with lower risk of prostate cancer.” The

case control study of breast cancer involvingst was conducted yet a third time with the same results.
10,000 women. o .
“The relative risk (of developing prostate cancer) for con-

“It will come as good news to many thakumption (of tomato sauce) of two to four servings per week
french fries with ketchup and pizza with saucgas reduced by 24 percent,” Dr. Giovannucci told the audi-
several times a week may not be so bad aftgice. “And the men consuming five servings a week, had &
all,” Dr. Egan said. 40 percent reduction in risk.”

The role of tomatoes in the diet was furthemrhe strongest benefit we've seen [against cancer] was with]
emphasized by Dr. Giovannucci. “There argymato sauce and processed tomatoes,” said Giovannuca}
14 different types of carotenoids that are im=or some reason, it seems lycopene is absorbed better int$
portant enough for us taention,” he stated. the body through tomato sauce and other processed tomatp

“And the tomato is an important source of 8roducts than fresh tomato products.
of the 14.” Giovannucci explained that lyco-
pene is readily absorbed into the body, in corin terms of overall health, the message should be for the

trast to other such substances, and is the mé#ggerican public to increase consumption of fruits and veg-
concentrated antioxi- €tables,” he said. “One caveat that | would like to add is
dant found in the thatit'simportant to have a variety of tomatoes or processed
prostate. “Lycopene tomatoes (ln that diet).”
gets in the prostate, which

. Lo .. Dr. Haan wrapped up the session by pointing out the op
is exciting, said .. , B
. A portunities open to the tomato industry. “I only hear good
Giovannucci. “Butitis more ex- _, . ) n . .
. . things about the tomato industry,” she said. “So | think you
citing if you think lycopene may . o
0 have a golden opportunity to support more research in thig
have these beneficial effects
area and also to promote your product as a healthy and safg

product.”
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CALIFORNIA TOMATO GROWERS ASSOCIATION

“Health & Tomatoes”

Transcript of Panel Discussion
February 6, 1997

DR. MARY HAAN: cals. They break up other molecules and create cross-link

, . . ages between molecules that shouldn’t exist. If they werg
I'm particularly happy to be speaking to & uman beings, they'd be arrested.
group of tomato growers. | live in Solano

County myself surrounded by tomatoes, anill of this leads to damage to critical cells in our bodies,
| understand that tomatoes are one of tlamd they accelerate the aging process. Indeed, this damagde
largest legal cash groups in Solano Countyy free radicals may be one fundamental reason why we
) age, and the more free radicals we are exposed to, the fastgr
Tgmatoes have come a long way smse tn\?e may age. This process is called oxidation. Oxidation
Mlddle”Ages Whgn they were dgbbed IOV‘?)uts us at high risk for heart disease and atheroscleros
apples .and. beheveq to be.p.0|sonous. F%d may also enhance damage to our genetic material a
from being viewed with suspicion, tomatoe?nake us more vulnerable to cancer. Oxidated damage hZE

are now believed to contribute to gooq. haen finked to Alzheimer's Disease and other
health and to retard heart disease, Cancﬁémentias

dementia, and other degenerative diseases
of aging. Some of the things that we do to our bodies such as smok
. ing, breathing in pollutants such as nitrous oxide, eating aj
hd _mfe to spend a few moments now eXi‘atty diet and not exercising, speed up the creation of free
plaining yvhy tomatoes and othgrvegetabl@gdicals. Is there any hope against the gang of free radij
and fr_u'tsf may help us to “V? Ion_gert:als? The hope in this case comes largely from three
healthier lives. My collgagues will 90 Intosources: vegetables, fruits, and reduction of dietary fat in-
more depth .about their research into th[(glke. Today we're going to be talking in depth about how
health benefits of tpmatoes and other SuPﬁy favorite vegetable, the tomato, may help to prevent dis;
fc:?nnaiiz;hat are similar to those found Chse. Dietary fat also affects health by producing oxida

tion or by influencing hormones that would lead to can-
All bodies produce what are called free radf:€rs and other health problems.

cals.,These are. not carryovers from thlslany fruits and vegetables contain substances classifie¢
1960's, but are, |n1 fact, molecules that arg, , yiioyidants. These are the substances that combat oxf-
off balance. They've lost an ele.ctron angation. Although the major source of these is from our di-
are outlooking for a ets, our bodies also manufacture some of them in responsg
rgplacement. Freeto our diet. What are these and how can we get them? Th
radicals are the bad st is long, but to name just a few: Vitamin C, Vitamin E,
tors of the body. They at-

77 77 Vitamin A, retinal, keratin, lycopenes, and gluten.
tack other molecules indiscrimi-

nately. They produce chain re-These heroes of the body work in a wide variety of ways tg
actions and make more free radiprotect our bodies against the invasion of free radicals. Fol
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example, beta keratin molecules will seizewlved in that is looking at the question as to whether @
rampaging free radical oxygen molecule andiet high in fruits and vegetables and low in fat can help to
convert it into a harmless form. Combinaprevent breast cancer from recurring in women who have

tions of the antioxidants may be the mostiready had it. So these two studies are extremely imporH
effective way to reduce risk from cancer antint. They look at whether we can prevent breast caanl

heart disease. Tomatoes contain high levedad heart disease by changing our diet, and they also lo
of lycopene, one of many antioxi-
dants, and lower levels of other anf

tioxidants including beta keratin. W

Research is ongoing that examing

the contributions of vegetable conl| 01 waezsarens anttatiains amang caratenocal

sumption and food consumption

intake of vitamin supplements and| 0 zeagczment c goiucss v vegesattes

dietary fat reduction in relation-

ship to the risk of heart diseasd)| U weare Haw 0 percents af atetizny Gyeaserne

cancer, dementia and many othq WWW
serious diseases of aging. Some rg

search, which you will hear abou{| U Zratecttee agacnasstrastzate cancer
today, is specifically focused onj

tomatoes or on lycopene and| U foo Atz an He rate af Gyeapenes cu atiier
keratins. ariative Itneds Aedovalns

Some of that research is happer

ing right here in Sacramento. A
great deal of my research is focused on tf#é Whether we can prevent mortality from breast cancet

Women’s Health Initiation, which is a na-PYy changing our diet.
tional clinical trial involving 167,000 women

14

As Dr. Giovannucci will tell you in more detail, he has

nationwide. Here in Sacramento we have "finked consumption of tomatoes and tomato sauce to

cruited nearly 4,000 women between thPeduced risk of prostate cancer. You could consume toma

ages of 50 and 79, and approximately 1’498es, tomato sauce, tomato juice and pizza and you ma

of them at this time are involved in this Stuol¥educe your risk of prostate cancer by as much as 35 per

that is |O(.Jkin'g a'F the .relationship between &nt and have fun doing it.

diet that is high in fruits and vegetables and

low in fat and its relationship in the prevendust to put you in the picture a little bit, and I’'m sure Dr.

tion of both breast cancer and cardiovasc@Giovannucci will go into more detail about this, prostate

lar disease. This constitutes one of the largancer is an extremely common problem in men. About
est major clinical trials that has ever specif@9 percent of men actually develop microscopic prostate

cancer. to clinically treatable prostate cancer, but only about 3

percent of men die from it. Nevertheless, it's a very large
ublic health problem, and if tomatoes can be found to
roduce significant contribution to preventing the progres-

The Well Study, also a multi-
center study, coordinated out OE
San Diego is a study that I'm in-
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sion of this disease, that will be a very imhave on heart disease and stroke will extend to preventing

portant contribution indeed. memory loss and dementia that are a result of cardiovag

cular disease. It is the case that elderly people often be

Other studies have shown a reduced risk (%me disabled and become dependent as they age, and [Jr.

various gastrointestinal cancers in peop nowdon, who could not be here today, has conducte(

who eat tomatoes, especially with the intake

of raw tomatoes, which may
reduce your risk of esoph-
ageal, stomach and colon
cancer by as much as 60 per-
cent. It has also long been
observed that Mediterranean
people have lower levels of
heart disease than people liv-
ing in other parts of Europe
and the United States. And a
recent comparison of people
living in Naples, ltaly to
those living in Gristle, En-
gland, revealed that the Ital-

G b bettoved shal 2 atuense

selection may be madl egfec-

atsease, and tore fanalies
canrgbrred fa anly fua i

ians ate more tomatoes and Zraceats aued ftpree e carroly,

tomato juice along with ol-

ive oil and had about 40 per-
cent lower levels of oxida-
tion of lipids, which is a con-

tributor to atherosclerosis,
hardening of the arteries,
than the British group.

In a more general way, the
role of antioxidants such as
Vitamin E, carotenoids, in

the cardiovascular disease
reduction continues to be ex-

ot eranngtll, ana seceral are

o cit wo attter food
sacrce. Tomnatoes are 2loa
e reeteds sawrce af e
we redeareh ians iy
realice cancer ccitence.

DeSyone

this study on elderly nuns

which showed a very strong

relationship between high

levels of Lycopene, which is

again, found in tomatoes, and
a reduced risk of dependency
in older nuns.

Finally, Dr. Kathleen Egan
will talk to us about her re-
search into whether tomatoes,
and more specifically, lyco-
pene and other carotenoids
can help to prevent breast
cancer. The role of diet in the
prevention of breast cancer is
one of the most controversial
areas in the world of science.
The link between dietary in-
take of vegetables or fat in
breast cancer has not been
established. As | mentioned
earlier, the Women’s Health
Initiative Clinical Trial is ad-
dressing this very question.

As you can see, there are
many positive signs that to-
matoes and other fruits and

)

tensively investigated, and the news is gemegetables can play a very important role in health, and
erally good. As we all know, dependencyywould now like to turn to the next panelist, Dr. Egan, to
dementia and memory loss is common idiscuss her work with you in more detail. Thank you.
elderly people. However, the benefits of an-

tioxidants in our diet
for prevention of
these problems have
scarcely been examined.

DR. KATHLEEN EGAN:

I’m going to spend the next ten minutes talking about some
of the latest evidence supporting a protective influence of
Certainly the protective effectscarotenoids found abundantly in tomatoes against certai|
that these substances seem ge diseases and cancer in general.
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Lycopene in the American Diet
Milligrams in 1 oz.

Tomato Ketchup
Spaghetti Sauce
Tomato Sauce
Tomatoes, canned
Tomato soup
Tomato juice
Vegetable juice
Watermelon

Pink grapefruit
Vegetable beef soup

Vegetarian vegetable soup

Minestrone soup . - 7 S
0 1 2 3 4 5

As Dr. Haan mentioned, researchers are ifective in guarding against disease, and here tomatoes wily
terested in dietary carotenoids based on et over all other good carotinoid sources. Nine distinct
perimental data and growing evidence frormarotenoids have been identified in tomatoes compared tg
studies in human populations that these cormonly two in broccoli and three in carrots, for example, and
pounds protect against oxidated damagseveral are found in no other food source. Tomatoes arg
Damage in target molecules by highly rea@lso the richest source of the carotinoid, lycopene, which
tive particles called free radicals is thoughiew research shows may reduce cancer incidence.

to play a role in all major chronic disease(si id houaht to b Il | |
which plague mankind., arotenoids are thought to be potentially important play-

ers in the prevention of an eye disease known as age-ret

As tomato and processors you might be itated macular degeneration. Now, this is an obscure disf
terested to know that tomatoes are a particease, but really shouldn't be, because it is the leading caus
larly rich source or of irreversible blindness in the Western world. There’s
carotenoids. A large good news now though. Diets with high levels of certain
number of nutritional carotenoids may prevent against this devastating diseasd.

carotenoids have not been his slide sh Its f dy which
isolated to date in part becayusa NS Slide shows results from a recent study which com-

f pared the diets of 356 persons with AMD to 520 healthy
controls. What these numbers tell you is that diets rich in
arious carotenoids, particularly ludene and zetoxantheneg

1%

we don't know the function o
all of them. It's believed that a
diverse selection may be most ef?
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protect against the worst forms of AMDBut we’ve recently become interested in the question of
Looking at the result for ludene andvhether the carotinoid, lycopene, may be a critical pre-
zetoxanthene to the far right, people in theentative for breast cancer, given that it's the most poten
highest, 20 percent of intake, had less thamtioxidant among carotenoids, and it has been shown by
half the risk of disease compared to those Dr. Giovannucci and his colleagues to reduce prostate car
the lowest 20 percent, and the risk declinegkr risk. Most lycopene in the diet comes from tomato
progressively with increasing dietary levelssources.

Now, carotenoids are pig- Evidence from the laboratory is encouraging. In one study.
mented molecules that lycopene was more effective
give fruits and vegetables Breast Cancer Risk According to  than either alpha or beta kera-
their color. An accumulat- Carotenoid Consumption tin in controlling growth in hu-
ing body evidence sug- CBCS 1 ('89-'91) man endometrial lung and
gests that multiple serv- Family history of BRCA? breast cancer cell lines. The line
. ] 1000 IU/day No Yes .
ings of these foods every = Toolios °" the bottom in every case cor-
day may also protect , 5 0os| 079 responds to the curve for cell
against many cancers. In4-5 0.92| 0.67 lines that were exposed to ly-
fact, there’s an impressive 6-8 0.89] 0.76 copene, and you can see the
consistency among epide- 8 0.77] 0.73 growth is cut almost to zero.

P for Trend = 0.01] 0.02

miological studies, most

of which shows substan- 5
tial reductions in cancer Advanced AMD Accordmg to

consuming large quanti- : _356 subjects with exudative AMD / 520 co_ntrols _
ties of the fruits and veg- Qumtlle1 Beta Caroterlleo0 Lyco pelng0 Lutein / Zeaxanthnlw =
etables known to be good 5 0.86 1.00 114
carotinoid sources. 3 0.86 0.70 0.84
4 0.72 0.70 0.77
My research at the 5 0.59 1.16 0.43
Harvard Medical School P fortrend = 0.03 0.96 <.001

focuses primarily on di-

etary determinants of breast cancer. Daba laboratory mice bred to have a high background inci-
from a large study we completed severaence of mammary tumors, tumor incidence was substan
years ago suggests that carotenoids in geially reduced in animals fed a diet high in lycopene com-
eral can reduce the risk of breast cancer, paared to controls. In every case, at every age, the anima
ticularly among women with a family his-fed diets high in lycopene had a much lower incidence of
tory of the disease. Our data indicates thatammary tumors.

as much as 25 percent reduction in risk cal\r|1 v there’ | imited epidemiolodical
be achieved in these\OW: currently there’s only very limited epidemiologica

women, which is im- data, but at least one study does suggest a protective asgp-
portant because theirciation for lycopene in human breast cancer. So we plarlul
baseline risk of breast canceFO address the question definitively in a large case contro
is already elevated in compari-SI_leY of br'east cancer in which more than 5,000 womer|
son to women without this ge_W|th invasive disease and 5,000 healthy controls were

netic predisposition. asked about their typical diets including consumption of
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tomatoes. Analyses of data from that studylot of different carotenoids. There are about 14 different
of these chemicals that are absorbed in appreciablg

are currently underway.

Now, it appears that despite all
the evidence that a good diet
prolongs life and prevents dis-

”

... R Uy ilrestting feri-

ease the message has not got- trtg cn el Htere avere
ten out to many Americans. WMMW
Data from the second national
health and nutrition survey sug-
gests that the majority of our WWW
citizens are not eating their veg- These arere 1omalocs,
etables against current recom-

g LOH AL JRUCE AU L7,

mendations by the USDA that
five or more servings per day MWW%W%'

promote health. Therefore, it abrettly stattstteally sepat-

will come as good news to

. . canl velated o reauced
many that French fries with .,
ketchup and pizza with sauce 2028 af practiate cancer.

several times a week may not
be so bad after all. Thank you.

% % .

amounts in the body. There are
actually about 600 or more

carotenoids in nature, but given
our dietary sources and the
foods that we eat, there are only
about 14 that are important

enough for us in terms of what

we eat. And the tomato is an

important source of 8 of the 14.

As was mentioned earlier car-

rots, which we always associ-

ate with beta keratin, is really

a source of beta keratin and a
few other carotenoids, but it

has almost essentially no lyco-
pene, which seems to be an im-
portant carotinoid. So tomatoes
are a very good source of caro-
tenoids.

Now, as this slide demonstrates -- these are various car
tenoids of these chemicals in tomatoes, and the first one i
lycopene. But as you can see, tomatoes also has some ot
We all know what a tomato is. Now, for the:arotenoids which may have some benefit. My talk will

hard part, what's inside. These are a list ghcus on lycopene because that is a particularly importan

the various carotenoids, at least a chemicgdrotinoid in crunching these free radicals.
formula. Fortunately, | won't be quizzing

you, but it's interesting to know that there i§robably what happened many billions of years ago is th
a variety of different chemicals in tomatoeBlants developed these chemicals to protect them again

sunlight, and the lycopene seems to be probably the be

DR. EDWARD GIOVANNUCCI:

and other fruits and vegetables.

As Dr. Egan
mentioned, to-
matoes are a
particularly

Relative Risk (RR) of Prostate Cancer Adjusted for Age and Total
Energy, Excluding Stage Al and 95% Confidence Intervals (ClI)
Among 47,894 Members of the HPFS (1986 to Jan. 31, 1992)

good source of QL Q2 Q3 Q4 QS P trend
a-carotene
RR 1.00 1.05 1.09 1.07 1.09 0.77
'B-carotene

= RR 1.00 1.24 0.96 0.99 1.05 0.70
q B-cryptoxanthin

RR 1.00 0.97 1.14 0.99 0.94 0.76
Lycopene
RR 1.00 0.90 0.94 0.89 0.79 0.04
Lutein
RR 1.00 1.01 1.01 0.96 1.10 0.34
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or at least among the best, of these cor \jyltivariate Analysis of Current Use of
pounds. It's like our bodies. We don't gé o matges as Related to Prostrate Cancer

the same damage from sunlight that tom:; Risk in Male Adventists '(1976-82)
toes are exposed to every day, butwe do he Food Frequency RR(95% CI)  Two-tailed P Value

a lot of chemical reactions that have simile <7 yjweek 1.00
oxidated reactions, chemical reactions to fre 1-4 x/week .64 (.42-.97) 0.02
radicals. It seems perhaps gratuitous that | > 5 X/week .60 (.37-.97) 0.02

copene may help us in terms of quenching

these bad reactions. ing at the normal prostate tissue to see if these carotenoid
, , , actually get into the tissue. This brings up somewhat of anj

So now I'll talk a I|t'FIe bit about pros'_[ateinteresting point.

cancer. These are a list of cancer rates in men

in 1994 and top on the list is prostate carFhe beneficial effects of grapes and how a compound in

cer. Prostate cancer is by far the number ogeapes is good for cancer made the news recently. | don'§

cancer in men, followed by lung cancer. Themean to offend anyone who might be in the grape indus

slightly good news about prostate
cancer is that not all the cancers
are deadly. In fact, probably about
20 percent that are diagnosed may

“Thcs sttt il e

try, but that compound actually
is not well absorbed into the
body. So even though this study
was very exciting and should be

be deadly. There are 200,0ses HATE LIHALD SAUCE JOK followed through, | don’t think
diagnosed every year, but 40,000 ; L that really can explain much in
men die of the disease. So while ; e e terms of what we know now
a lot of the cancers are not that W-WMW about cancer.

malignant, still 40,000 men in the
United States every year is a very
high number, and there’s effec-

Lycopene, in contrast, is found
in very high quantities in the

tively no good treatment for pros- dave tte laceds ek af body. So WS S_e(:mtto_ aisorb ly-
. copene, and, in fact, in the pros-
tate cancer once it has spread. G2OILRLE CAHECR. @
P - 7 tate. On average lycopene is the
So it seems that the best thing that badz ﬁ,éém’le' most concentrated carotinoid in
you can do is prevent the disease. aeracaewé, ©  the prostate. This is exciting if

Early detection is good, but even
that's questionable. Given that
treatment is probably many years

you think lycopene may have
these beneficial effects against
cancer in terms of preventing

away, if not decades, it seems that all wieee radical reactions.

can hope for now is to prevent the disease, ) o
We conducted a study testing a hypothesis in human popu

and | think perhaps that's where diet may" . i ) ' ]
have a role as | will talk about carotenoid tion. We have detglled dlgtary information on'52,00.0
and the prostate. men, gnd, as shown in the diagram, we collef:t dietary in-
formation every four years. The study began in 1986, andj
In a study done by awe collected diet information again in 1990 and again in
colleague of mine, Steve1994. So this is an ongoing study, but one of the points of
Clinton, in Boston, he got tis- the study is to look at what men were eating in 1986, for
sue from men who had prostatexample, to see if their diet is related to various cancerg
cancer, and this is actually look-and other diseases, and one of my interests was looking &
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prostate cancer. | also looked at prostate cakgain, we wanted to be extra cautious, and we waited ant
cer and the various carotenoids in risk afther two years, and again these same three foods: tomg
prostate cancer. toes, tomato sauce and pizza, were associated with lowe

o . .. risk of prostate cancer.
This slide shows a lot of potential beneficial

compounds in many fruits and So at that point we felt
vegetables. | certainly agree with that this can't just be

the statement that a diet high in I%‘JWM%W chance. There’s some-
fruits and vegetables offers many thing. These three foods

potential benefits in terms of Wta//am{a%mm that are high in lycopene
health. Perhaps, some benefits W‘WWW and perhaps other caro-

are very specific to certain dis- WWW%--% tenoids have been asso-
eases. Perhaps, Vitamin C is ben- ciated with a lower risk

eficial to some disase and an- %% anty 4%""762 bes can- of prostate cancer. In a
other compoundor another dis-  ceze, gau zef tee aggresscve sense, three consecutive

ease. cancersd. Z%WMM studies -- supported our

. i L. findings, and that’'s
For prostate cancerwe did avery  wrerearamaite reaitcitan tx when we published the

§imple analysis just.correlating wmorzality. Sattore 2 bea 40  study you probably
intake of all these fruits and veg- v i heard about last year.

etables to a risk of prostate can- We are continuing our

cer. As you can see in that long  #ué, dutpertabs 2 507 60 study, and, in fact, we
list, there is no association With -y e potystan cremansiatity  see a stro;lger 2550Cia-

most of the fruits and vegetables. . .
” tion with even more fol-
So high intake, for example, of Mmm

) ] , i low-up. The initial study
bananas dldn’t. increase or de- -D&Wa went up to 1994. Now,
crease your risk of prostate. we have follow-up to
There was no association. Now,' ) 1996, and, again, the ex-
if you Iopk at the bottom, yvhere it says r€2ct same associations uphold.
duced risk”, we have at first glance a very
interesting finding in that there were thre@his slide shows tomatoes, tomato sauce, and pizza, ang
foods that were associated with decreas#tk relative risk for consumption of two to four servings
risk of prostate cancer. These were tomatoggr week. What this actually shows is the men who were
tomato sauce and pizza, and these were @insuming tomato sauce two to four times per week had ¢
independently statistically significant relatedelative risk of .66. That's a 34 percent reduction in risk of
to reduced risk of prostate cancer. prostate cancer. That was highly statistically significant.

When we saw this association, we didnfor those consuming canned tomatoes two to four per timeg
want to jump the per week, there was a 26 percent reduction in risk. And
gun. An association men who consumed the same amount of pizza saw a 1%

was seen in 1988, butpercent reduction of risk. These were all statistically sig-

we wanted to be very cau-nificant. This shows that the more tomato sauce you eat
tious. We conducted more fol-the lower your risk goes. And those men consuming five
low-up, and again this associaservings a week actually have the lowest risk of prostate
tion or benefit was there in 1990cancer. They had a 40 percent reduction in risk.
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In fact, what was even more interesting toiation. This is a similar study and again you can see the
us was -- as | mentioned earlier, prostate canelative risks for consumption. The bottom line is that men
cer comes in different forms. Some of thernonsuming the high levels of tomatoes (I think it was like

are quite benign, but a certain
percentage are quite aggressive,

four times a week or more)
had a relative risk of .60,

and cause mortality relatively For qounce readon if seenns which means a 40 percent
quickly. It seems that the poten- il tée bycabene c2 b reduction. That is very con-
tial benefit of tomatoes was even 3 sistent with our study about
considerably stronger with more szm{kw a 40 percent reduction of
aggressive cancers. So not only e fonrale daace sz 273~  risk and high consumption.
do you get less cancers, you get coased tnatacs S it Another study that actually
Ihess aggressive cancers. You o ook, il s collected blood samples
ave an even more dramatic re-
duction in mortality. So there's  gaecaereditics. Do teor from over 10,000 men, fol-
like a 40 percent reduction in me ?&eﬂggfe?::vgxgzsgi
overall risk, but perhaps a 50 to > v ool ols é’f these carotenoids in
60 percent reduction in mortal- / 2
ity from prostate cancer. bect, e e povedticnlzr e, the blood that was col-
3 . 3 lected years earlier, and the
Now, in these studies, even & acenms W men who had the high lev-
though we tried to be as careful WW@W@@ els of lycopene had the
as we could, we actually statisti- W%W Yeasbene lowest risk of prostate can-
cally controlled for many other 4 b coutts cer. They had about a 70

factors. What that means is that
we’re looking to see that perhaps
the people who eat tomatoes
were exercising more or doing
something else that was benefi-
cial, but to the best that we can tell, this be
efit seemed very specific for tomatoes and’
not something else in the tomato consume
lifestyle that was accounting for this benefit,

~Dw. Ge

ing to look at this in more detail. The preliminary results

Another bit of interest-
ing evidence is that a

todoiy.”

percent reduction in risk of
prostate cancer.

So the bottom line is that
there have been three stud-

jes to date that have looked at the connection between ly
pene between and reduced risk of prostate cancer. A
I]:}gree studies show a benefit of lycopene or tomatoes. The

few other studies, Age and Energy Adjusted Relative Risk (RR) of Prostate Cancer

smaller studies, demon-

by Intake of Primary Contributions of Lycopene in the HPFS

strated the same asso.No. of Servings: 0 1-3/mo 1/wk 2-4/wk P for trend
Tomato Sauce
No. of Cases 209.00 313.00 158.00 65.00
* RR 1.00 0.85 0.77 0.66 0.00
q"- Tomatoes
No. Of Cases 148.00 161.00 300.00 155.00
RR 1.00 0.90 0.91 0.74 0.03
Pizza
No. of Cases 396.00 287.00 60.00 11.00
RR 1.00 0.94 0.76 0.85 0.05
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Relative Risk of Prostate Cancer b vy Intake of
Tomato Sauce, Tomatoes, Tomato Juice and Pizza

Servin gs per week <15 1.5-4 4.1-7 7.1-10 >10 P-trend
PY 41,802 95,674 70,202 32,202 15,834
Total Cases 168.00 293.00 176.00 102.00 34.00
RR 1.00 0.92 0.78 0.85 0.65
(95% CI) 0.44-0.95 0.01
Stage C/D 53.00 115.00 61.00 34.00 8.00
RR 1.00 1.15 0.86 0.88 0.47
(95% CI) 0.22-1 0.03
Stage D 26.00 55.00 34.00 18.00 2.00
RR 1.00 1.11 0.96 0.94 0.24
(95% Cl) 0.06-1.02 0.12

look quite promising in confirming this as-or processed tomatoes, should definitely be part of that
sociation with tomatoes. equation.

And just a final point I'd like to make is thatFor example, the recommendations to increase fruits ang
the strongest benefit that we saw was withegetables to at least five servings a day -- if you eat five
tomato sauce, processed tomatoes. For soapples a day, you follow the recommendation, and five
reason it seems that the lycopene is absorteguples a day is fine, but you won't get many carotenoids
better into the body in tomato sauce or prespecially lycopene and other compounds.

cessed tomatoes than in the fresh tomaéo | think the K | don't lik st £
which is quite interesting. You hear some=° think the key -- 1 don't like to want to just focus on

times negative things about processing fooc}g,matoes, but, | believe, it's an important part of a healthy

but in this particular case it seems that IC)rgl_iet, and | think the evidence is becoming quite clear that

cessing may actually have a benefit in mak?at's the case.

ing lycopene more easily absorbed into thgr. HAAN: Let me follow-up with another question to
body. you, Dr. Egan. Is there any study now that shows that aj
diet high in carotenoids and especially lycopene can pret
vent the progression of breast cancer once a person ajf

QUESTIONS ready has it?

DR. EGAN: That’s a really interesting question, and it’s
DR. GIOVANNUCCI: | will say that in one that my colleagues and | at Harvard School of Publig
terms of overall health, the message shoulkalth hope one day to be able to address. We are actuallf
be for the American public to increase corhinking of forming a cohort of breast cancer survivors
sumption of fruits from whom we collect dietary data and follow those same
and vegetables, andwomen forward in time to determine whether any aspect
that's a wide recom- of diet may determine survival with breast cancer. But to
mendation made by manymy knowledge there is no study at the moment which ad-

agencies. But the one caveafresses that question directly.

or one extra point that | would _
like to add is that it's important DR. HAAN: Let me ask one last question. What should

to have a variety, and tomatoedhe tomato industry be doing to promote these research
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findings to consumers, if anything? Now, araUDIENCE MEMBER: Basically is it better for health
we ready to go out there and promote tomto eat processed tomatoes or fresh tomatoes?

toes as a sort of prescription for any part %R GIOVANNUCCI: Well dv sh d that th
a healthy diet or is it too early to say? ' + Well, our study showed that the

processed tomatoes were more strongly beneficial for prog
DR. GIOVANNUCCI: Well, again, | would tate cancer. In another study that we did we found that the
say that at this point the evidence is tomato sauce was by far the
guite promising. In the scientific strongest predictorate of ly-
community we are taught to be quite . ; .. copene in the blood. And, in
restrained and conservative in terms Ha s w tiat fact, tomato juice did not pre-
of making widespread recommenda- 22 absart byeaberce  dict lycopene in the blood. In
tions, but I think the evidence is quite gou wteed sovre o, 2 other words, the men drink-
strong. If you look at the overall diet, it b . ing fair amounts of tomato
a diet that’s high in fruits and veg- é{a/d:'n; @ juice did not have an increase
etables is quite beneficial. That's WWW of lycopene in the blood. It

been proven by hundreds of studies, goagheltt sauce, probably has to do with
and | think the evidence in the last L. something in the processing,
caokcntg i e donne

few years regarding tomatoes is rela- perhaps in the cooking of to-
tively new, but it seems that study attvead, 2 ttecdbal  matoes, that's important.

after study is beginning to show this, wwzy 2 W%-

Another point is that to ab-

and Dr. Hahn mentioned earlier there P

are other cancers where it may be a pee. sgrb Iypopeqe you need sqme

benefit to tomatoes. -@W' oil, a little bit of fat, and it
seems that making spaghetti

So there certainly doesn't seem to be sauce, cooking it in some ol-

much harm in eating the products and they’ree oil, is the ideal way to absorb lycopene. So | think the
guite tasty, and the evidence is getting pretprocessing and the cooking in an oil medium is probably
good that tomatoes may have some extra behe best way to absorb lycopene. But | also will say that |
efit in terms of cancer and other diseasesthink there needs to be more specific studies in this area

_ _ _ . This is a very new theory of research.
| think a point that I'd like to make is that

people, sometimes in the press, and som&JDIENCE MEMBER: What portion constitutes a serv-
times even in the research community, jumpg?

on one study and say well, this study shows _ .
this, and this is the end all. But what we tr!]-)R' HAAN: Generally, that will be about a half cup. |

to do is to look at the evidence that's aCClSjl_on’t know specifically with respect to tomato paste, but

mulating, and after literally hundreds of stqu]c you rhe :]?Okmg at, sgy, consumptlop of raw tomatoes,
ies have tended to show something, then %lBout alf'a cup constitutes one serving.

that pointwe’ll make \ALE AUDIENCE MEMBER: s there a difference in
a recomme_tndatlon: I the potential health benefits of tomato juice that is made
think the evidence is from reconstituted tomato paste versus that tomato juice

getting strong for tomatoes.\hich is made directly from raw tomatoes?
There isn’t much harm. So if you
want to recommend it, that'sPR. GIOVANNUCCI: 1 think it's a very good question,

okay with me. and | think probably people up until a few years ago were
not concerned about these questions. | mean, people didn
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really care how much lycopene you were aldR. HAAN: First of all, it's more fun to drink red wine.
sorbing from tomato juice or tomato saucednd they must have a better PR firm. That would be my
Actually ever since our study came out, theggrediction. Actually, | am quite serious. | think that if the
are many people in the industry that hawemato industry were to take the evidence that now exists$
asked similar questions. | think that if therand try to translate that message to the consumer that |

is a potential role for research that
some of you people could support

would have a similar
impact, although you

it would be looking at some of ’%Wm/ﬂfd might not be able to
these issues. | think that would be . 3 make quite the same
important work to supplement our oy HEGRLU claims that the alcohol
studies. I'm interested primarily in poolleeesy or anty wegative industry has made.
looking at the association with /’WW7;"WQ/ And | would say that
prostate cancer, and all these ques- / Sl s at the moment the evi-
tions are very important, but we e, dence that drinking red
can’t do everything. We don't dealttt egfects af tanaloes. wine truly reduces the
have the money to do everything. 7WWW,W risk of cardiovascular
. disease is still quite an
AUDIENCE MEMBER: At cbast tamathes. Sa Ttk unanswered qquestion
What.tpcilnt dcl)ets ttr;]e 'refge;rch.c?m- o ibace 2 golaen gl bartic- although it's enjoyable
munity translate their finding into 3 ~ to test the question.
action by trying to influence gov- Wty to digllans sare e g
ernment feeding programs or any Ll cn Hecd aven and 2lon DR. EGAN: | just
recommendations to change the L8 branale yows bradict s would like to add to

few programs that are available?

DR. EGAN: Generally that pro-
cess takes years in terms of put-
ting into, say, a nutritional label-
ing statement or availability un-

@ el ity ana brolieality sage
"
~Dh. Faane

that wine has the bag-
gage that alcohol prob-
ably does increase
breast cancer inci-
dence, and, of course,
there’s a segment of

ger ,FDA of all?ykhealthf claim. I_ | the population prone to abuse. And this is a problem that
on't persong y know ofany particular pro'P4ou people won't have selling your product.
cess regarding tomatoes about that at the

moment. DR. GIOVANNUCCI: | agree with the premise of the

question that there has been a real proliferation (of infor
AUDIENC_E MEMBER_: !t .seems to me mation about the health benefits of wine). | have to roll
that the W_'ne Industry is riding the wave 0Fny eyes every time | hear something -- specifically about
th.e red wine-French .Paradox. phenomenggd wine, because I'm not sure -- there’s very little evi-
with far less conclusive studies than YOUence at all that there’s anything specific to red wine be-

studies. Why aren't o, e aicohol benefit.
your findings as

broadly publicized and DR. HAAN: Before you all rush out and order a bottle of
reaching as large an audiJohnny Walker Red, I'd like to mention that the evidence
ence and making the same kin@n cardiovascular disease and alcohol consumption show
of impact? that the reduced risk is really only for people who are mod-
erate drinkers.
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You (tomato growers) do not have any negaearcher is concerned about those issues. However, | bg
tive publicity or any negative findings thatieve that, especially at UC Davis, there’s a great deal of
I'm aware of about the potential bad healtprivate industry support particularly for research in the
effects of tomatoes. | only hear good thing®od industry, and | would characterize that research in
about tomatoes. So | think you have a goldgreneral as being above board, well done, and ethical.
opportunity to support more research in this _ _
area and also to promote your product asI_DaB' GIOVANNUCC.I: Getting back to ah earlier ques-
healthy and probably safe product. tIOI’?S about absorption of Iygopene and dn‘ferent proQucts
| think that type of research is important, but it’s less likely
AUDIENCE MEMBER: How do we as an to occur. If the industry supports that kind of research, |
industry support research in this area withhink that it will add a lot of knowledge. Knowing if lyco-
out it being self-serving? pene can be well absorbed without having the potentia
for bias and the studies correlating the lycopene directly
_ _ with a disease. | wouldn’t want to say that lycopene pre-
Dr. Giovannucci or Dr. Egan COUl,d add tQ/ents prostate cancer sponsored by the California Tomatg
this, but generall){ Whét happens _'S that r%rowers, but you support studies looking at some of thes@
searchers at a University will receive fundSISSues in terms of absorption of a specific product and abf

SO bgheve me it happens that' private "_]dugbrption of lycopene. | think that research will be very
try gives money for research in the Un'verbeneficial

sity and that the agreement will generally
specify that the industry can control the con-
duct of the research, and, of course, any re-

DR. HAAN: Generally, and I'm sure that
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“Health & Tomatoes”

References and Resources

Dr. Gay R. Beecher
USDA/ARS/BHNC/FCL
Building 161, Room 202
Beltsville, Maryland 20705
Phone: 301-504-9161

Steven K. Clinton
Dana-Farber Cancer Institute
Boston, Massachusetts
Phone: 617-632-3000

Dr. Leonard Cohen
American Health Foundation
1 Dana Road

Valhalla, New York 10595
Phone: 914-592-2600

Dr. Kathleen Egan, Sc.D.
Harvard Medical School

Harvard School of Public Health
Department of Epidemiology, and
Department Ophthalmology

John W. Erdman, Jr.
Director, Division of Nutritional Sciences
University of lllinois
449 Bevier Hall

905 S. Goodwin
Urbana, lllinois 61801
(217) 333-2527

Dr. Jean G. Ford

Additional Resource*

Studying how reduced prostate cancer
may be related to consumption of
tomato-based foods

Additional resource.**

Work on the effect of tomatoes and
lycopene as a preventative to breast
cancer.

Studying the dietary factors which
affect how lycopene is absorbed into
the system, transported and stored.

Study of 92 patients with lung cancer
and 103 cancer-free controls found

Harlem Hospital Center

Division of Pulmonary Medicine that low plasma level of lycopene is
506 Malcolm X Boulevard, MLK 12-106 associated with increased risk of lung
New York, New York 10037 cancer.

Phone: 212-939-1459

Fax: 212-939-1456
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Dr. Edward Giovanucci, M.D., Sc.D. Cancer and the effect of lycopene on
Harvard Medical School the prevention of prostrate cancer and
Harvard School of Public Health other cancers.

655 Huntington Avenue

Boston, Massachusetts 02115

Phone: 617-432-4648

Fax: 617-432-2435

Dr. Myron D. Gross Has worked with Dr. David A.

Division of Epidemiology Snowden with the elderly to find high
13000 S. 2nd Street, Suite 300 levels of lycopene in the blood
University of Minnesota correspond to ability maintain self-
Minneapolis, Minnesota 55455 care while low levels correspond with
(612-624-5417 inability to maintain self-care.

Dr. Mary Haan Doing research related to breast
Director, Center for Aging and Health cancer and diet. Specifically with
UC Davis School of Medicine carotenoids.

Department of Epidemiology and
Preventive Medicine

Phone: 916-752-3967

Fax: 916-752-4474

Dr. Joseph Hotchkiss Additional resource?***
Department of Food Chemistry and Toxicology

Cornell University

Ithaca, New York

607-255-7912

Elizabeth Johnson Additional resource.****
USDA Human Nutrition Research Center on Aging

Tufts University

711 Washington

Tufts University

Boston, Massachusetts 02111

(617) 556-3133

Barbara P. Klein, Ph.D. Has studied the effects of canning on
Department of Food Sciences anthe carotenes in vegetables and found
Human Nutrition that they are just as available in
University of lllinois canned as fresh vegetables. In some
268 Bevier Hall cases they appear to be more
905 S. Goodwin Avenue available as the result of processing.

Urbana, lllinois 61801
Phone: (217) 333-1325
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Steven J. Schwartz
Department of Food Science
& Technology

Ohio State University

144 Howlett

Columbus, Ohio 43210
614-292-2934

Dr. David Snowden

Sanders-Brown Center on Aging
Department of Preventative Medicine
University of Kentucky

Phone: 606-257-1527

Fax: 606-323-2866

*Dr. Beecher participated in the San Diego conference and is referred to as a research che

in the article by Jane Brody.

**Dr. Cohen is with the American Health Foundation which co-sponsored the San Dieg
conference. He was referred to us by Dr. Steven Clinton who said he does “anir

research” in the field.

Has studied the influence of process-
ing on the lycopene in tomato
tomatoes, the chemistry of lycopene
and the physiological aspects of

Lead researcher on study of the
elderly indicating high levels of
lycopene in the blood correspond to
ability maintain self-care while low
levels correspond with inability to
maintain self-care.

ist

***Dr. Hotchkiss’ name comes to us from your original list. We have not been able to contact hjm
to verify whether or not he actually does research in this area

****Dr.(?) Johnson.’s name was given to us by Dr. Steven Clinton with no description as to tije

nature of her research. Given the source, she is undoubtedly active in the field.
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