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By Mark Messina, Ph.D.

here is much interest in

the skeletal benefits of
isoflavones and isoflavone-
rich soy protein. Animal
research is encouraging as are
the clinical trials which
involved primarily post-
menopausal women but many
of these trials have been con-
ducted for less than one year
and involved small numbers
of subjects.

Two recently published
trials provide further insight
into the possible effects of
soy on bone health. In one,
conducted by Anderson and
colleagues from the
University of North Carolina
(well recognized for their
work in the bone area), pre-
menopausal women con-
sumed 40 g soy protein that
was either high (N=15) or
low (N=13) in isoflavones.
The women were 21-25 y of
age. Bone mineral density
(BMD) and bone mineral
content (BMC) were meas-
ured at several sites. Over the
course of one year, consump-
tion of the high-isoflavone
(90 mg) soy protein was not
associated with greater BMC
or BMD. The investigators
concluded that in healthy
women with normal ovarian
function, and therefore with
normal serum estrogen levels,
isoflavones exert no inde-
pendent skeletal benefits. Of
course, this study design pre-
cludes identifying any inde-
pendent effect of soy protein
since both groups received

(Continued on Page 6)
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Women’s Health Initiative
Puts Spotlight On HRT, Soy

By Mark Messina, Ph.D.

Introduction
he soybean is a unique natural
dietary source of isoflavones, which
have estrogen-like, and possibly, anti-
estrogenic properties. Primarily for this
reason, during the past several years
there has been much discussion about
soy as an alternative to conventional cent in the WHI. The failure of HRT to
hormone replacement therapy (HRT).  reduce CHD events was surprising givel
Such discussion is likely to intensify as athe effects of estrogen on coronary ves-
result of recently published findings from sels noted in previous short-term inter-
the Women's Health Initiative (WHI). vention studie’s’ and the generally
The WHI found that the potential harm  improved serum lipid profiles in
of HRT greatly outweighed the potential response to estrogen. In fact, in the WH
benefit and as a result, the trial was ter- CCEPT decreased LDL-C levels by 12.7
minated after 5.2 years instead of the  percent in a subset of women for whom
planned 8.5 years. Consequently, there isanalysis was done.

need to discuss the possible implications
Likely Effects of So

of the WHI for soyfoods and soybean

isoflavones. Therefore, in this article the In 1999, the U.S. Food and Drug
literature relevant to the effects of soy  Administration approved a health claim
for those diseases whose risk was affectfor the cholesterol-lowering effects of

ed by HRT is briefly reviewed. soy protein and set 25 g/day as the targ
Trial Description and Results intake goal for cholesterol reductibin
The WHI is a National Institutes of 2000, the American Heart Association
Health-sponsored, multicenter trial that €ndorsed the use of soyfoods for people
began in 1993. One arm of the trial con- with elevated cholester6§till, it should
sisted of a randomized, blinded, placebo-P€ acknowledged that the cholesterol-
controlled hormone study involving lowering effects of soy protein are most
16,608 women (average age, 63.2; rangeewd_ent in very hypercholesterolemic
50-79) who received either a placebo or subjectsand overall are much less pro-
continuous-combined estrogen (0.625  hounced than those observed for the
mg/day of conjugated equine estrogens)_pommonly pre_scrlbed cholesterol-lower-
progestogen ( 2.5 mg/day of medroxy- ing drugs, statins. _
progesterone acetate) therapy (CCEPT). The hypocholesterolemic effects
Among the 8,506 women receiving of soy protein suggest it will decrease
CCEPT, 33.4 percent were 50 to 59y, CHD risk. But there are of course many
45.3 percent were 60 to 69 y, and 21.3 CHD risk factors that need to be consid-
percent were 70 to 79 y. The majority of ered. Obviously, since CCEPT lowers
participants were randomized at least 10 cholesterol, CCEPT adversely affects
years after menopause. Compliance by One or more o_f t_hese other risk factors.
the end of the trial was approximately 60 For example, it is known that CCEPT
percent. Pertinent results are shown in  increases serum triglyceride leveks,
the table on page 2. As can be seen, risk
of coronary heart disease, stroke, venous

thromboembolism, and breast cancer
was increased, whereas risk of colon
cancer and skeletal fracture was
decreased.

Coronary Heart Disease (CHD)
CHD risk was increased 29 per-

(Continued on Page 2)



NAMS Recommendations Post WHI Study

By Mark Messina, Ph.D.

s a result of the findings from the
Women'’s Health Initiative (WHI)
and a previously published trial
involving continuous-combined estro-
gen-progestogen therapy (CCEPT),
the Heart and Estrogen/progestin
Replacement Study (HERS), the
North American Menopause Society
(NAMS) has issued the following rec-
ommendations regarding the use of
estrogen therapy (ET) or estrogen-
progestogen therapy (EPT):
 Treatment of menopause symp-
toms (eg, vasomotor and uro-
genital) remains the primary
indication for EPT and ET.

* The only menopause-related
indication for chronic progesto-
gen use appears to be endome-
trial protection from unopposed

Women’s Health Initiative Puts Spotlight On Soy (Continued from Page 1)

possible independent CHD risk
factor? In contrast, evidence indicates
soy protein either has no effect or
decreases serum triglyceride levels.
Also, CCEPT may increase platelet
aggregatioh®and C-reactive pro-
tein* 2 effects that would increase
risk of CHD whereas the evidence
suggests soy has either no effect on
or inhibits platelet aggregatioh.
Although still speculative, several
studies suggest isoflavones and
isoflavone-rich soy protein may
favorably affect a number of putative
CHD risk factors beyond serum lipid
and cholesterol levels such as arterial
compliance?® endothelial function
and low-density-lipoprotein
oxidation?” But again, it should be
acknowledged that CCEPT is also
known to favorably affect these
parameters. Only limited epidemio-
logic investigation of the relationship
between CHD risk and soy intake has
been conducted, but data from two

estrogen therapy. For all
women with an intact uterus
who are using estrogen therapy,
clinicians are advised to pre-
scribe adequate progestogen,
whereas women without a
uterus should not be prescribed
a progestogen.

No EPT regimen should be
used for primary or secondary
prevention of coronary heart
disease (CHD). Proven alter-
nate cardioprotective regimens
should be considered. The
effect of ET on CHD is not yet
clear. Until confirming data are
available, ET should not be
used for primary or secondary
prevention of CHD.

* Many EPT and ET products are

Breast Cancer

Breast cancer risk was increased
by 26 percent in the WHt.However,
nearly all of the increased breast can-
cer risk occurred in the final years of
the trial which suggests the annual
percentage increased risk for those
years was as high as 8-9 percent. If
CCEPT were to increase risk to this
extent annually in a woman using
CCEPT for 30 years, risk would be
increased 2-3 fold. In fact, subgroup

analysis in the WHI noted increases of parison to the first two weeks (follicu-

two-fold and higher in long-time users
of CCEPT and several epidemiologic
studies have noted increases of this
magnitude, especially among women
of normal weight-#The increased
risk in response to CCEPT was not
unexpected as breast cancer was the
major adverse outcome to be exam-
ined in this trial.

Much evidence indicates it is the
combination of hormones (estrogen

FDA-approved for the preven-
tion of postmenopausal osteo-
porosis; however, because of
the risks associated with these
forms of therapy, alternatives
should also be considered,
weighing the risks and benefits
of each.

Use of EPT or ET should be
limited to the shortest duration
consistent with treatment goals
benefits, and risks for the indi-
vidual woman.

An individual risk profile is
essential for every woman con-
templating any regimen of EPT
or ET. Women should be
informed of known risks.
www.menopause.gfnews.html#advi

sory

and progestin), not estrogen alone,
that increases breast cancer risk.
Including the observations that com-
pared to estrogen alone, the combinal
tion of hormones is associated with
greater breast tissue densits/,
increased breagsand mammary cell
proliferation. Breast cell replication is
four times greater during the second
two weeks (luteal phase) of the men-
strual cycle when endogenous serum
progesterone levels are high in com-

lar phase) when progesterone levels
are low?” In support of these observa-
tions are several epidemiologic studi
which have found that estrogen alone|
only slightly increases breast cancer
risk, whereas the combination hor-
mones markedly increases risk
Finally, the most telling observation
may be that thus far, no increase in

(Continued on Page 3)

Japanese epidemiologic studies sup-
port the cardioprotective effects of
soy in womeri®*

Thus far no intervention trials
have actually examined the impact of
S0y consumption on coronary events.
There is no evidence to suggest that
soy and isoflavones like CCEPT
would increase CHD, whereas short-
term intervention trials suggest they
may decrease risk.
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Women’s Health Initiative Puts Spotlight On Soy (Continued from Page 2)

breast cancer risk has been observedeenage years, is protective against intake? Animal research suggests
in the estrogen only arm of the WHI the development of breast cancer  soy and the main soybean

and as a result, the safety monitor- later in life3 isoflavone genistein may be of valu¢
ing board recommended that this v Thromboembolic Di in the prevention of stroke via hor-
arm of the trial continue. enous 1 hromboembolic Lisease monal and nonhormonal mecha-

(VTED) and Stroke nisms but this is highly specula-

Likely Eects of So ' ' Risks of deep vein thr_ombosis tive " There is also some clinical
Desplte the COﬂSIderab|e inter- and pUImonary embolism in the research indicating Soy protein

est in the anticancer effects of soy, WHI were increased approximately o ces biood pressufé®a risk
especially in regard to breast cancer,two-fold® and stroke risk was factor for stroke™s®

some concern has been expressed increased by approximately 40 per-
that the estrogen-like properties of ~cent. Venous thrombosis occurs Colorectal Cancer

isoflavones might increase breast ~When red blood cells, fibrin (fibrin CCEPT decreased colorectal
cancer risk in high risk women or ~ forms by cleavage of fibrinogen and cancer risk in the WHI by 37 per-
stimulate secondary tumor growth in is an important component of a cent® Several epidemiologic studies

breast cancer survivors. While this  blood clot) and, to a lesser extent, have also found that CCEPT users
concern is not without some mefit, platelets and leukocytes, form a are less likely to develop colon can-
it should be recognized that mass within an intact cardiovascular cer and there are a variety of mechs
isoflavones are different from estro- System. The biological basis for the nisms by which estrogen may

gen. Isoflavones tend to be catego- relationship between CCEPT and  decrease colorectal cancer risk.

rized as selective estrogen receptor VTED is not understood although  pgrr=rrprpsry=s
modulators (SERMSs), such as the this connection may be due to the y

breast cancer drug tamoxifen and ~ €strogen componefftpossibly as a The evidence that soy reduces
the osteoporosis drug raloxifene,  result of estrogen altering hepatic ~ €olon cancer risk is somewhat
which appears to have antiestro-  production or metabolism of coagu- Mixed with the epidemiologic data
genic effects on breast tissiie. lation factors® The mechanism by bemg_the IeaS_t Support[%. The .
SERMs have estrogen-like effects in Which CCEPT increases risk is also MOSt impressive study is one which
some tissues but either no effects or unknown, although one observation- found that in subjects with a history
antiestrogenic effects in other tis-  al study reported that estrogen plus of colon polyps or colon cancer whc
sues, whereas estrogen has estro- Progestin was associated with a ~ Were fed 39 g soy protein/day for
genic effects in all tissues which  slightly higher risk of stroke than ~ ON€ year, there was a statistically

significant decrease in colon cell
haveMestiqgen rtec%ptors. h etrogen aloné. pr%liferation and in the proliferation
ostimportantly, SOy has no  EEIE RS NI #S zone when compared to baseline

progestogen activit§,and as dis-
cussed above, the combination hor-
mones (estrogen plus progestogen),
rather than estrogen alone, appears
to increase breast cancer risk.
Furthermore, year-long trials have
found that isoflavones have no

As noted previously, there are  values, whereas no changes
no indications that soy increases clotoccurred in the group fed a similar
formatior or adversely affects co- amount of caseiff.These changes
agulation and fibrinolytic factofs®?>  are indicative of a marked reduction
but research is limited. In regard to in colon cancer risk. But this finding
stroke, one large prospective epi-  should be considered preliminary.

effect on breast tissue density in (igrggjcljogig: study invoivingdoi/ier . If soy does reduce risk it is not

premenopausal women (Gertraud ,k . klnese merll Ol:jn that fatal (Continued on Page 4)

Maskarinec, Cancer Research stroke risk was unrelated to soy 9

Center of Hawaii, 2001, personal

communication) and actually

decrease density in women 56-65

years of agé.Breast tissue density

appears to be a reasonably good | pjsease Relativerisk (95% C.I.) | Events/10,000

indicator of breast cancer risk as

agents that increase risk increase Coronary heart disease 1.29 (CI 1.02-1.63 37 vs 30

density and visa versaThus, the

weight of the evidence indicates, Stroke 1.41 (C1 1.07-1.85) 29vs 21

i:lr::lilézse es tg?g:g’ CS a?ri/ clesr r;i(;tkhilgeg/n;o Breast cancer 1.26 (Cl 1.00-1.59) 38 vs 30

women. For a review of the effects | Colon cancer 0.63 (Cl 0.43-0.92) 10 vs 16

of soy and isoflavones on breast

cancer risk, see Messina and Osteoporotic fracture

Loprinzi® Hip 0.66 (Cl 0.45-0.98) 10vs 15
Finally, whether soy decreases Spine 0.66 (CI 0.44-0.98) 9vs 15

breast cancer risk is highly specula- Total 0.76 (CI 0.69-0.85) 147 vs 191

tive, although an intriguing body of

research suggests early exposure to

soy, that is, consumption during the Source: Jama 2002; 288:321-33
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Women’s Health Initiative: A Backgrounder

I n 1991 a huge step was taken
regarding the promotion of
women'’s health in America. The
National Institutes of Health
(NIH) established the Women'’s
Health Initiative (WHI), one of
the largest prevention studies in
the United States. Launched by
Dr. Bernadine Healy, then direc-
tor of the NIH, the WHI was
designed to study strategies for
preventing the major causes of
death, disability and frailty in
postmenopausal women. These
strategies predominantly deal
with heart disease, breast and
colon cancer, and osteoporosis.
In addition to the NIH, this 15
year multi-million dollar project
is sponsored by the National
Heart, Lung, and Blood Institute
(NHLBI) and involves over
168,000 women aged 50-79.
The efforts of the WHI can
be broken down into three major
components: a randomized con-
trolled clinical trial of promising
but unproven approaches to pre-

and their physicians with infor-
mation regarding the discrimina-
tory elements involved in

Prevention (CDC) that encour-
ages women of all races and
socioeconomic backgrounds to

women’s health research. The CT adopt a healthy lifestyle. Health

has enrolled over 68,000 post-
menopausal women, and was
itself comprised of three major
components. One was Hormone
Replacement Therapy (HRT),
which examined the effects of
HRT on prominent disease pre-
vention in women (the therapy

programs dealing with improved
diet, nutritional supplementation,
smoking cessation, exercise and
early detection of health prob-
lems are conducted and evaluat-
ed. The goal of the CPS is to
develop model programs that can
be copied and instituted in com-

was halted this past summer); the munities throughout the United

others are Dietary Modification,
evaluating the effects of a well
balanced diet on the prevention
of cancer and heart disease; and
Calcium/Vitamin D, evaluating
the effects of these supplements

States.

These three components
have targeted osteoporosis, heart
disease, breast cancer and colon
cancer as the leading risks to
women’s health in the United

on prevention of osteoporosis and States. Results have shown that
colon cancer. Women can choose heart disease is the leading cause

to enroll in any or all of the com-
ponents, if eligible.

The observational study
(0S), used to identify disease
predictors, examines the relation-
ship between lifestyle, health and
risk factors and specific disease

vention; an observational study to outcomes. It will track the health
identify predictors of disease; and habits and medical history of

a community prevention study to
develop approaches to healthful
behavior in the community. This
long-term national health study

nearly 100,000 women for 8 to

12 years. Coupled with the clini-
cal trial, the observational study
claims over 168,000 participants

has been recognized as one of thefrom 40 different Clinical Centers

largest and most important pre-
vention studies ever conducted in
the U.S.

The randomized clinical trial
(CT) attempts to provide women

nationwide.

The Community Prevention
Study (CPS) is a 5 year collabo-
rative endeavor with the Centers
for Disease Control and

of death in postmenopausal
women. Over 240,000 American
women die of heart attacks every
year. That is 22 percent of all
deaths among women in the U.S.
Over 46,000 die annually of
breast cancer, and more than
183,000 new cases are found
each year. More than 28,000
women die of colon and rectal
cancer each year, and one-sixth
of all women over 50 in the
United States will suffer preva-
lent fractures as a result of osteo-
porosis.

For more information about
the Women’s Health Initiative,
logon to_wwwnhlbi.nih.gov#
whi/index.html

Women'’s Health Initiative Puts Spotlight on Soy (Continued from Page 3)

at all clear isoflavones are
responsible for the protective
effects as isolated genistein has
actually been found to increase
colon tumorigenesis in animéfs.
However, in contrast, newly pub-
lished animal research suggests
that genistein may be able to

Fracture Risk

Fracture risk at all sites
combined was decreased by 24
percent, and by 34 percent at the
hip and spiné These findings
are generally consistent with the
literature on this subjeét.

increase colon and prostate tissud Likely Effects of So

vitamin D levels, which provides
a potential mechanism by which
soy and isoflavones could
decrease colon cancer risk.
Overall, at this point, the evi-
dence is too limited to draw con-
clusions about the impact of soy
or isoflavones on colon cancer
risk.

Not surprisingly, because of
their estrogen-like properties

osteoporosi&. Trials involving
postmenopausal women are
generally favorable, although a
bit inconsistent, and thus far
effects have been noted primarily
at the spiné:“However, very
recently, a year long trial actually

found that the isoflavone genis-
tein (54 mg), when consumed

daily, increased bone mineral
density (BMD) at the hip and

sible skeletal benefits of isoflav-
ones. Generally, isolated isoflav-
ones as well as isoflavone-rich
soy protein inhibit bone loss in
ovariectomized rat8,a model
accepted by the FDA for studying

placebo group lost BMD at both
sites® Furthermore, overall,
genistein was more effective than

(Continued on Page 6)



Food and Nutrition Board Issues
New DRIs For Protein Intake

By Guy H. Johnson, Ph.D.

he Food and Nutrition Board of the National Academy of Science’s Institute of Medicine recently

issued Daily Reference Intakes for protein and other macronutrients. The DRIs include updated
Recommended Dietary Allowances (RDAs) that were last issued by the Food and Nutrition Board in 1
The most recent RDAs for protein are slightly lower for most life stage groups compared to the previo
values, but the allowances for pregnancy and lactation have increased. A Tolerable Upper Intake Lev
(UL) for protein was not established.

2002 Daily Reference Intakes 1989 Recommended Dietary Allowances
Life Stage Group RDA/AI Life Stage Group RDA
Grams/day Grams/day
Infants Infants
e 0-6 months 9.1* * 0-6 months 13
e 7-12 months 13.5 e 7-12 months 14
Children (qirls and boys Children (qirls and boys
e 1-3 years 13 e 1-3 years 16
* 4-8 years 19 * 4-6 years 24
* 9-13 years 34 e 7-10 years 48
Females Females
° 14-18 46 e 11-14 46
« 19-30 46 » 15-18 44
* 31-50 46 « 19-24 46
* 51-70 46 » 25-50 50
* >70 46 e >50 50
* Pregnancy 259 additionail e Pregnancy 60
 Lactating (all stages) 25 g additional e Lactation (1st 6 mo.) 65
 Lactation (2nd 6 mo.) 62
Males Males
e 14-18 52 e 11-14 45
e 19-30 56 » 15-18 59
e 31-50 56 « 19-24 58
e 51-70 56 » 25-50 63
e >70 56 e >50 63
*The 2002 DRI for infants 0-6 months is an Adequate Intake (Al) rather than an RDA =
o
Source: Food and Nutrition Board, Institute of Medicine, 2002. Dietary Reference Intakes for 8
Energy, Carbohydrates, Fiber, Fat, Protein and Amino Acids (Macronutrients). National =
Academy Press, Washington, DC wwrap.edu/books/0309085373/htmlé %
: =
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Research Updates (Continued from Page 1)

soy. Previous studies have found

that soy protein when substituted for gained 3.6 percent, 4.0 percent, and compared to the placebo group.

animal protein decreases urinary
calcium excretion.

In contrast to the findings by
Anderson and colleagues, Morabito
and colleagues from the University
of Messina in Italy, found that the
isoflavone genistein (54 mg) had

women in the genistein group

3.0 percent, at each of these sites,
respectively. All differences were
statistically significant. Effects of
genistein exceeded those of HRT at
the hip (3.6 percent vs 2.4 percent)
and Ward’s triangle (4.0 percent vs
3.0 percent) but were less than HRT

dramatic beneficial effects on sever- at the spine (3.0 percent vs 3.8 per-
al bone sites. Thirty postmenopausalcent). This study is particularly
women were given a placebo, genis-noteworthy because of the inclusion
tein, or hormone replacement thera- of the positive control, HRT. As

py. At the end of one year, women
in the placebo group lost 0.65 per-
cent, 0.36 percent, and 1.6 percent
BMD at the hip, Ward’s triangle,
and spine respectively, whereas

Women’s Health Initiative Puts Spotlight On Soy (Continued from Page 4)

CCEPT (see Research Updates).
Also, in addition to the possible
direct benefits of isoflavones, soy
protein, when substituted for animal
protein, may improve bone health
by decreasing urinary calcium
excretion®>*’ All other factors being
equal, because net calcium absorp-
tion is probably no more than 10
percent, substituting soy protein for
animal protein over the course of
many years will likely be associated
with clinically relevant skeletal ben-
efits &

Conclusions
Much less is known about the

noted in the review article in this
issue, in the Women'’s Health
Initiative, women in the treatment
group who received HRT experi-
enced a 34 percent reduction in the

than of CCEPT. No intervention
studies have actually examined the
impact of soy consumption on dis-

ease outcomes per se, such as frac-

tures and coronary events. Only
markers of disease risk such as
serum cholesterol levels and BMD
have been studied. As evidenced
from the WHI, long-term interven-
tion trials that have disease out-
comes as endpoints are necessary
before drawing definitive conclu-
sions about the health effects of any
biologically active agent or diet.

It is clear however that neither
soy nor isoflavones are the same

health effects of soy and isoflavones chemically or physiologically as

(6]
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incidence of hip and spinal fracture

Thus, should the effects of genistei
be replicated in longer term trials,
there is good reason to think this
isoflavone may substantially reduce
fracture risk.

REFERENCES FOR
THISISSUE

Complete references for
articles in this issue can be
found atThe Soy Connection
link at www.talksoy.com

CCEPT. The “estrogen” used in the
WHI is actually a complex mixture
of estrogens derived from the urine
of pregnant mares. Women were
also given a synthetic progestogen.
Obviously, this chemical mix is very
different from soy and isoflavones.
On the basis of the available data,
there is little reason to think that so
consumption will increase risk of
any of the diseases whose risk was
increased in the WHI, whereas ther
is at least preliminary data suggest-
ing soy may provide some of the
benefits.
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