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PROCEEDINGS

Introductions and Adm nistrative Mtters

DR BENEDI CT:  Good norning. Welconme to the FDA
lieeting to provi de questions about probiotics. Before we
itart, let's just set a few ground rules. The idea here is
hat we entertain testinony and information, and that we
juestion as stringently as we can everything to do with what
/e hear. The idea is to provide FDA with as nuch
nformation for as many holes that we hear as we can.
>ursuant to that, | would like to use the Ed Brandt style of
juestioning, which is as questions arise, please just make
rourself known to nyself and Ms. DeRoever, and we will
actually entertain questions in the order in which people
are recognized. The purpose for this is so the transcribers
an get everyone's nanme down, and it is a very clear
cranscript that the FDA will then be able to study at a
later tinme.

Before we go too nmuch further, | think that those
of us around tﬁé tabl e should introduce ourselves so we all
know who we are. M name is Steve Benedict. | amin the
Department of Mol ecul ar Biosciences at the University of
Kansas. M area of expertise is inmmnol ogy and nol ecul ar
bi ol ogy.

MS. DEROEVER: Good norning. M nane is Cathy

DeRoever. | amthe executive secretary for the Food
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5
Advisory Committ ee. | work for FDA's Center for Food Safety

and Applied Nutrition in the Ofice of Science. | would
like to welcome all the nenbers and all the guest speakers.

DR. HOTCHKISS: M nane is Jo Hotchkiss. | am
with the Departnent of Food Science at Cornell University.
My major area of interest is food safety.

M5. RICHARDSON: | am Donna Ri chardson, and | am
Assistant Professor of Medicine and Nursing at Howard
University and with the firmof Joan Wwilbon and Associ at es,
and ny background is in wonen's health and geriatrics.

DR MONTVILLE:  Tom Montville, Professor at the
Department of Food Science, Rutgers, the State University of
IYew Jersey -- 1 get a nickel every time | say New Jersey.

[ Laught er]

| am a food m crobiologist.

*DR BUCHANAN:.  Good norni ng. | am Bob Buchanan.
| amwth FDA's Center for Food Safety and Applied
Nutrition, Senior Science Advisor and the Director of the
Ofice of Science.

DR. VI LLARREAL: | am Roberto Villarreal, from San
Antonio, University of Texas, and ny interest is nutrition
and di abet es.

DR. COHEN. | am Mtch Cohen. | amthe Director
of Division of Bacterial and Mycotic D seases at CDC. My
areas of interest are quite varied, food-borne disease,
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6
antimicrobial resi stance, nol ecul ar bi ol ogy.
DR RUSSELL: | am Robert Russell. | am Associate
Director of USDA Human Nutrition Center, in Boston. | ama
‘gastroenterologist and nutritionist.
DR SI GVAN- GRANT: | am Madel ei ne Si gman- G ant,
with the University of Nevada Cooperative Extension. | ama

professor and maternal and child health nutrition
specialist. M area of interest, obviously, is maternal and
child health but | amalso interested in consunmer behavior
and behavi or change.

DR BENEDI CT:  Thank you, all. Before we go any
further, | think Ms DeRoever has some inevitable
announcements and things to say.

MS5. DERCEVER.  Very briefly, for our nenbers and
guest speakers, the portfolios that we have provi ded have
your expense vouchers in them So, you want to keep that
handy. You al so have copies of, | believe, all the slides
of the talks for today, except for one and that will be
provided | at er.-‘ You have a copy of a letter from calBio
iYarine. This is a public coment. As in the past, it is
provided for your information based on the request of the
submtter. That is all | have at the nonent.

DR BENEDI CT: Before we begin the actual neeting,
Dr. Buchanan -- we would like to ask himto give us sort of

an overview of the restructuring of the Food Advisory

M LLER REPORTI NG COWVPANY, | NC.
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ommittee of the FDA.

DR BUCHANAN.  Thank you, Steve. By this tine all
f you should have received a letter from Cathy expl aining
ome of the activities that have been taking place during
he last year in terns of the -- oh, it cane from Jo. Vel |,
athy actually drafted it -- explaining some of the changes

hat have been taking place or wll take place in the Food
dvisory Comm tt ee.

We are restructuring it to expand the activities
nd to provide nore in depth scientific information in
:ertain specific areas. We will have a structure that
ronsists of the parent commttee, which is this body and
hen there will be four standing subcommittees. These will
>e a subcomm ttee on dietary supplenments that Dr. Chris
.ewis Wi Il be the executive secretary for; a standing
subcommittee on food biotechnol ogy which M. Bob Lake will
>e in charge of; a standing subcommttee on additives and
ingredients which Dr. Allen WIlis fromour Ofice of
>remarket Appré:/al will be leading; and there will be a
st andi ng subcomm ttee on contam nants and natural toxicants
which Dr. Terri Troxel will be executive secretary of.

We have put out a call for nomnations for this
new body. W have received approxi mately 100 nom nations to
date, and we are expecting a few nore to be coming in within

the time frame that we requested them At that point, they
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will go under review, and we are hoping to have the
membership finalized and announced by early Decenber.

The menbership of the parent conmttee wll
consist of approximately 15 people, a chair, two industry
representatives, two consuner representatives, the four
subcommittee chairs and six academ ¢ and/or public health
scientists With the appropriate background. | might note
here, if there is anyone anong the parent conmttee that is
dying to become a subconmittee chair, we would certainly
entertain your interest wwth a great deal of fervor.

Just a little bit nore about the nmenbership of the
subcommittees, these will be much nore focused on specific
technical matter experts, focusing on the four areas in
question. The current thinking on how this will operate is
t.hat for very highly issue specific nmeetings of a very
t:echnical nature or of a nore technical nature in one of
tthose four areas issues wll be sent to those appropriate

subcommittees, whereas the parent conmttee will be dealing
primarily with cross-cutting issues, things that involve
more than one of these specific areas. So, for exanple,

probiotics is a good exanple of a cross-cutting area because

it hits in many of the different areas we just nentioned.

1t will also be there to deal with and respond to requests

fromthe subcommttees on matters that are sent up that they

feel should have nore cross-cutting eval uation.
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W are anticipating, as | indicated, that the
memberships of the subcommittees will be announced in
December, and we are anticipating that we will start the
scle of neetings in a new structure sonetinme in the early
spring. At that point, we are anticipating that the parent
>mmittee W || go back to a meeting schedul e of

pproxi mately two neetings per year. It is also anticipated
hat the subcommttees will neet as often as necessary but,
gain, two per year is probably a realistic estimte.

W are assuming at this point, unless we hear from
ndi vi dual nmenbers of the parent conmttee -- you people --
hat you want to stay on the parent committee. However, if
ou feel that you would better serve as a nmenber of the
subcommittee we Will entertain that. Just please see either
‘athy or ne.

| think that is about it. If you have additional
juestions on the new conmttee or its new structure, please
‘eel free to talk to either Cathy or ne, or Linda Hayden,
and we will sit down and try to explain it in nore detail as
1eeded and sonme of the intricacies of it.. Steve, thank you

DR. BENEDI CT:  Thank you, Bob. Now we wll enter
the fascinating world of probiotics, and while he shuffles

his notes I will just do a little song and dance because Bob

Buchanan is going to give us our charge. V& have a copy

essentially of our charge in our folder, but such things are
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1 |always better delivered verbally and we will ask Dr.

2 [Buchanan to continue his oratory by giving the charge to the

3 mmittee.

4 Focus of the Meeting

5 DR. BUCHANAN: And then | prom se to be quiet.
6 DR. BENEDICT: No way!

7 DR. BUCHANAN: | know.

8 [ Laught er]

9 | would ask you to pull out from your packet a

10 wo- page docunent that starts off with, up in the upper

11 eft-hand corner, Food Advisory Conmttee neeting and then

12 t really doesn't have a title. It says "charge to the

13 'ommittee."

14 Certainly fermented foods have | ong been an

15 | .ntegral part of the diets of various regions. N0 fact, one

16 >£ the things that is unique as you travel around the world
17 Is that you get to sanple the different fernented foods that

18 || are all unique and interesting and have the character of the

14 [ country; in fact hel p nake up the character. Wile these
2@ ||| products have been an integral part of our diet, it hasn't
2.1 || been until the last half of the twentieth century that we
22l really saw a scientific effort to study the organi sns that

23 ||| are being ingested in fermented foods or as part of the

24 | normal contam nants of the diet, and their inpact on the

25| health of the consuner.
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There has been a great deal of work, and it is

ncreasingly focused on the health effects that can be
nssociated with different mcroorganisms and, as in any type
»f science, typically after a latent period there is a
[-ransfer of that technology to people that will find it
useful. S0, as we enter the twenty-first century FDA is
increasingly being called upon to | ook at the whole area of
probiotics in terns of both its safety and its efficacy, two
areas for which we have responsibility both in terms of
foods thensel ves and for dietary suppl enments.
Now, as FDA is enbracing this new challenge, this
whol e new area of foods and dietary supplenents, we, as
al wayattenpt to bring to our decision-making process the
best science that we have available to us. W are at the
stage now where we are trying to bring that science together
and make it an integral conponent of a framework for which
we W || develop future programs for evaluating both the
safety and efficacy of probiotics and rel ated products.
This neeting today is part of our enphasis on

bringing the best science we can to this new chall enge we

are facing, and what we have attenpted to outline in the

t wo- page docunent that we have provided is sort of the

I general approach that we would like you to deal with what we'
are going to be doing for the next day and a half.

| mght note that this is a sonewhat different
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approach in terns of food advisory conmmttee neetings than
2 usually do. Usually we have some very specific areas
here we are asking some very specific questions and at the
nd of the day we are |ooking for a yes/no answer or at
east the best advice you can give us on a very specific
uestion.

Today's neeting is much nore of a fact-finding
ype of a neeting, and the focus today will be on providing
ou W th some background information through the form of
resentations and documents that we have provided. Then we
wre going to be asking you to sit and discuss the science
hat underlies probiotics both in terns of safety and
fficacy, and to give us your overall synthesized inpression
£ the variables and paraneters that should be considered by
DA as we develop a framework for evaluating this new class
>£ products.

To help you in that deliberation, we have provided
you wWith a series of very general questions that are there
at t he botton16; the first page of the docunent and that
Eollow on to the second page. You will note that they are
oasically divided into three areas. They are very genera
in nature. They are, one, related to the definition of |,

terns and whether we need to be nore specific in the terns

that we use. | know from ny personal experience in dealing

w th advisory commttees and scientific bodies, after three

M LLER REPCRTI NG COVPANY, | NC.
735 8th Street, S E
Washi ngton, D.C. 20003-2802
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r four days of deliberations weall find out that we are
wsing different definitions and then we start all over. So,
/e woul d sort of like to get that out of the way early to
jet the communications started. The other two areas are
b oad questions in terms of factors or paraneters associated
ith wither the assessment of safety or the assessnent of
health effects.

Now, our interest in you providing this advice is
o help us get started in this process and, certainly, the
dvice we get and the commentary we get will be very
nportant as part of our devel opnent of a franework of
ealing with probiotics and related products. | maght note
|so that we are not expecting everything to be done. This
s the first of a series of steps that will lead to a
'ramework, and it is highly likely that we wll be com ng
vack to you at |east one nore tinme as the framework is
Level oping. So, in other words, there will be a test -- no,
e are very much | ooking for your advice on this and we
ave, hopefullyj set up a system now where you will be able
o interact fully with the speakers. V& will have a nunber
>f speakers nmamke a series of presentations. Then we will
al so have them available to you for the entire deliberation

Steve, with that, | think they don't need nme to

reread the questions. They are short. But | do ask you, as

you go through your discussions, that periodically you just

M LLER REPCRTI NG COVPANY, | NC.
735 8th Street, S E
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o back to these questions because these are really the
wreas that we are looking for your help in.  Thank you.
DR BENEDI CT:  Thank you, Bob. So, we will begin
irectly with Dr. Douglas Archer who will give us what is
emntitled on the screen, probiotics, history of food use.
H story of Food Use
DR. ARCHER Actually, | wll give alittle nore
han that because | was asked to cover some very specific

reas so | will go alittle beyond just history of food use.

[Slide]
First of all, | guess inportantly, | am here
epresenting nysel f and no one el se. | have been involved

n the area of probiotics for a while and it is just an
nterest area of m ne.

Sone of the areas that | was asked to touch on
rere, first of all, the definition of probiotics, which I
‘hink is pretty critical; also, the history of food use and
1 little bit of safety and maybe sone regul atory
sonsiderations. For those of you who don't know nme, | was
in Center of Food Safety and Applied Nutrition for twenty
years. So, when | tried to put this talk together | kind of
put ny old regulatory hat on and tried to think like a
regul ator, which sone mght think is an oxynoron
Nevertheless, | did try and think if | was back at the FDA

what kinds of things, if | was starting from ground zero,

M LLER REPCRTI NG COVPANY, | NC.
735 8th Street, S.E
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hat would | want to know?

[ Slide]

The first thing, the definition of probiotic and
this seens to ne to be the . nost inportant thing, the nost
important first step certainly. Not only is it a starting
point for understanding what it is we are tal king about but,
certainly, it is a starting point for regulatory
understanding of what these substances nmay be.

Unfortunately, it is not that easy. It would be great if I
>uld put up a definition of probiotics that would cover the
waterfront and everybody woul d be satisfied with it, but it
sn‘t that easy as | wll show you in a nonent.

| amgoing to run through a series of definitions
hat have been proposed and I will conment on each, but |
ant to apol ogize ahead of tinme if anyone is here who wote

different definition than the ones |I have; this is not

ntended to be an all-inclusive list.

[ Slide]

To s{ért though, | will first ask a question, are
111 lactose fermenting bacteria probiotics? Véll, the short

tnswer is no. Lactic acid bacteria are a very broad group

>£ organi sns including very well known ones |ike

Lactobacillus. Certainly, they do not all fit into the
rubric that many would call probiotic.

Sonme of the lactic acid bacteria may be

M LLER REPORTI NG COVPANY, | NC.
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brobiotics, but before noving themfromthe lactic acid

bacteria category to probiotic there nust be certain

llcriteria, and | will conme later to a list of some of the

lcriteria that have been proposed that woul d make sonet hing

fall into the category of probiotic. \Wrse yet in terms of

defining these things, not all probiotics are identical.

They vary anong strains as to what they do.

[Slide]
VWell, the sinplest and ol dest definition | guess
is from Geek. Probiotic means "for 1ife." | wish it was

this easy. Certainly in the present regulatory environment

you could construe this as a disease claimif you wanted to

consider death as a disease.

[slide]

First definition, "substances produced by one
organism that stinulate the growth of another organism"”
Well, this is clearly not what we are tal king about in the
current context of what a probiotic is. It is abit vague,

ds you will notice, and | think that is kind of an

underlying theme in a lot of the definitions | will show

you. They are a bit vague. The key point is that it

stimulates growh via a produced substances, and the

definition has certainly been expanded since this one was

first witten.

[ de]

M LLER REPORTI NG COVPANY, | NC
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"Tissue extracts that stinmulate mcrobial growmh."”
cain, this is alnmost irrelevant in terms of what we are
currently calling a probiotic.

[Slide]

"Organi sns and substances that have a benefici al
effect on the host animal by contributing to its intestinal
Microbial bal ance." Well, now we are getting closer to what
wd currently are referring to as a probiotic.

So, sonme conponents of this I just want to talk

dbout in terms of starting a regulatory understandi ng of

what these things are. First, we are talking about
organisms and substances -- two things. W are talking
about a beneficial effect on the host, and that beneficial
effect being contributed to the intestinal mcrobial balance
with a positive effect on the host. Presumably then, we are
t.alking about ingested substances in this definition and,

again, we are getting closer to what we would considerthe

nnodern definition to be.

[Slide]

"Vi abl e bacteria, in single or mxed culture, that
have a beneficial effect on the health of the host." Now we
are tal ki ng about viable bacteria.-- not substances, just

bacteria. Mxed or pure culture. Really with this

definition to designated portal of entry, like in the last,

:but again the beneficial effect.

M LLER REPORTI NG COVPANY, | NC.
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[Slide]
"A live mcrobial feed supplenent which
lbeneficially affects the host aninmal by inproving the

itestinal microbial balance." This is probably the nost
>mmonly used definition and commonly quoted one that you
i1l find in the literature.

So, let's take the conponents again. First, it
live mcrobial feed supplement. Well, this refers to th

ell established principle of conpetitive exclusion in
nimals. It has a beneficial effect by inproving the
ntestinal microbial balance and, | can tell you for a fac
aving sat in on certain hearing and meetings such as this,
hat there are sone FDA and ot her centers that nake believ
hat this definition alone makes these substances a drug.

[Slide]

This one, "a mono- or mxed culture of live
iicroorganisms whi ch, when applied to man or animal, affec
reneficially the host by inproving the properties of the
.ndigenous microflora." That is a nouthful. | t means,
tgain, pure or m xed. "Applied to" |eave the portal open
it can be ingested, or applied topically, or you nane it.
3eneficial effect again inproved the properties of the

i ndi genous microflora, whether they are bowel flora, skin

seens a bhit vague.

M LLER REPORTI NG COVPANY, | NC.
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(Sl de]

This one, one of the authors of which wll be
sjpeaking to you later, Dr. Roger Clenens, is very specific.
'A mcrobial dietary adjuvant that beneficially affects the
| ost physiol ogy by nodul ati ng nucosal and system c inmmunity

as well as inproving nutritional and m crobial balance in
e intestinal tract." Well, microbial dietary adjuvant --
jat seens to be very specific. It says exactly what it
does. The beneficial effects here are nore nunerous,
odulate nucosal and system c inmmunity; inprove nutritional
alance in the G tract and inprove mcrobial balance in the
| tract. This is a somewhat different definition than the
thers, nore specific as to what probiotics do, but not all
nclusive actually as to what has been clai med probiotics
an do, Wwhich goes well beyond this in ternms of inproved
wtrition, In terns of |owering cholesterol which we wll
qome to later in later talks.,

One that | tried to insert in here, which is
inother one | Eéne across and | think is inportant and ny
zip just told ne that if | tried to cram one nore thing in,
it would fail, so | didn't, but it is a definition proposed

oy Guarner and Schafernan in 1998. Their definition is

rather sinple, "live mcroorganisms that confer a health
effect” -- and these are the words I want to, stress,. -7 lwhen
consuned in adequate anounts." | think that is a very
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important concept that | will conme back to |ater -- "when

consuned in adequate ampunts." There are many, many

————

e ——————————————

products on the market, and one of the big questions about
some of these products is what is in it and how many, and is
it realistic that what is in it and how many can effect a
real change?

[ Slide]

|s viability of the organisns an absol ute
requirement? Well, many papers say yes and ot her say no.
For me, personally, it is kind of hard to reconcile a dead
probiotic. It kind of seems contrary, nevertheless, it is
out there in the literature.

[ Slide]

So, a new category was proposed, again by Dr.
Clemens and his col |l eagues, a probiotic-active substance,
which is a cellular conplex of lactic acid bacteria that has
a capacity to interact with the host nmucosa and may
beneficially nodul ate the immune system independent of the
lactic acid bagieriun1s viability. So, we have a new
definition, probiotic-active substance, or a newtermto
deal with, and this can include dead things. W are talKking
now about cellular conplexes, parts of the cell, dead cells
etc., and they work by nodul ating the inmmune system
I ndependent of the viability of the organi sm

[ Slide]
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In terms of a definition, | had a hard tinme
aying, okay, here are the definitions and then here are
ome of the desirable traits of probiotics. | kind of
lended themtogether a little bit because |I think sonme of
hat have been |isted as desirable properties of probiotics
ay well help define them So, that is the reason | am
utting it in this order.

[Slide]

Again, this is probably not a conplete |isting

wut, again, | think they may help shape a definition
\ltimately. First of all, probiotics are supposed to be of
wman origin. VWell, as we will see alittle bit [ater, that

.s not always so and with reconbi nant DNA technol ogy
1owadays able to kind of tell us where things come from not
ilways have these things come from human beings; they cone
fromall over the place.

They nust be resistant to acid and bile. Vell,
-he sinple thought here is that they have to get through the
stomach and into the. intestine before they can do anything
good. so, if they are killed in the stomach by gastric acid
they are not going to be nmuch good.

They shoul d adhere to human intestinal cells.
VWell, the nost comon test that people have run these
through is to see if they adhere to a cell line such as

CAQ02 but, nevertheless, the concept being they have to stay
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round a while or they can't do nuch.

They need to colonize the human gut. Just as the
nal ogy was nade before with probiotic supplenent feeds for
nimals, in order for themto do their thing they have to
olonize, have a stabilized colony in the gastrointestinal
ract in order to exclude the things they are trying to
wxclude.

[Slide]

Some others, production of antimcrobia
substances. Well, here we are tal king about things |ike
>acteriocins, organic acids and other things that m ght have
1 del eterious effect on pathogenic m croorganisns.

Ant agoni sm agai nst cariogeni ¢ and pathogenic
sacteria, wel |, by the sane token, either by crowding them
out or conpeting successfully for nutrients and starving
t hem out or by producing sone substance that knocks off the
bad guys. Remenber that the nouth is one of the richest
places to find lactic acid bacteria. They are there in huge
nunbers and we are constantly ingesting themfrom our own
I ndi genous sour ce.

They nust be safe for human consunption. | think
this goes wthout saying and I wll talk a little bit about
safety later.

They must have clinically validated health

effects, and | think here is the crux of the controversy.
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s you read the literature, there are literally thousands of
papers about probiotics, some very well-designed studies and
sone not so well designed. So, what does it all nean? Are
they clinically valid findings?

[slide]

So, probiotic bacteria are nore than just capable
of fernenting lactose; they nust do other things as well.
They nmust possess sone of the desirable properties that |
have | isted. They nust be beneficial by sonme neasure, and
that measure | will leave up to you and to other speakers
who are going to address you today. They nust be taken in
adequate anounts. | added that one. That is ny own
thought. | really think if they have any effect, they are
certainly not going to have an effect if they are virtually
a drop in a huge bucket. Forenost, they nust be safe.

[ Slide]

Now just a thought after seeing all the
definitions, if they are to be recognized and presumably
regul at ed soneﬁamg they have to fit in sone regulatory
rubric whether we like it or not, an agreed on definition
must be established. | think this is the first step. W
nust define what it is we are talking about. But how do we
define then? Do we define themby functionality, by their
effect? Do we define them by criteria based on their
properties? How do we account for the differences anong
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robiotic strains thenselves? One probiotic strain may make
claimthat it can do a certain thing; another probiotic
train can't do that but it does sonething different. So,

t is not going to be an easy task. In a regulatory sense,
think the definition and the crafting of a definition is
oing to be one of the hardest things to do and yet | think

t is the requisite first step

[ Slide]

Kind of shifting gears a little bit into food use,
- do want to say a little bit about food use of lactic acid
vacteria, and here | amtal king about all LAB not just
yrobiotics. Now, as was stated before, use of lactic acid
vacteria t0 preserve foods is centuries old technol ogy.
>airy foods certainly predom nate but neats, vegetabl es,
iruits, everything -- fruit juices, fernmented beverages, al
>£ these have been around for m |l ennia.

[ Slide]

Sonme of the applications of lactic acid bacteria
are food such ;s kefir, yogurt, acidophilus and, | didn't
>ut it but bifidus mlk as well, butterm |k, fermented neat
-- that neans sausages and intact neats, fernented
veget abl es such as kincthi and wi ne and cider

[ Slide]

To take a couple of exanples, kefir, indigenous

food in Russia, Turkey, the Bal kans, very, very old, the
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fernent itself, the starter culture is dried into grains and

that is howit is preserved from passage to passage. So,
cilearly, it is a mxed culture fermentation including
yFeasts, bacteria -- not very well defined; not very well
controlled. |In a regulatory sense it would kind of raise
some question markers right away. Mst any kind of mlk can
be used to nmake this particular food.

[ Slide]

Anot her one, kum ss, European, Russia, Central and
Southwest Asia, usually mares mlk is the mlk of choice to
ferment. In this fernentation the starter is usually either
ffernenting or decaying vegetable matter or even decaying
animal matter. There nust be some interesting side flavors
«generated in this kind of technol ogy.

[ Laught er]

[ Slide]

Yogurt -- at least 4000 years old. It comes in a
variety of ternms and a variety of different |anguages.

[Slié;]

The belief that yogurt consunption |eads to good
health has been with us for centuries. It has; it is just
sort of a thing, you eat yogurt and you are healthier for
it. Was there a basis for that? No. People just felt
better when they ate it. It certainly is a good food

nutritionally; good source of protein, calciumand lots of
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other things but the belief goes beyond that. The pelief is

that other beneficial effects have resulted fromthe
consunption of yogurt.

[Slide]

It wasn't really stated too clearly unti
Met chni kov said it in 1907 in his work, "The Prol ongation of
Life."

[Slide]

Hi s proposal was that the consunption of |arge

quantities of yogurt containing Lactobacillus would result

in the replacenment of toxin-producing bacteria in the
intestine, and he referred to the concept as "longevity --
| wi t hout agi ng. "

Now, he came to this conclusion by studying the
elderly in Bulgaria and noting that people tended to live
long and they ate a lot of yogurt. That wasn't exactly what
we woul d call an efficacious clinical trial nowadays but,
nevertheless, this is what he did.

[Slide]

A nore recent proposal, just to give you one
exanpl e of the huge gap in what is going on in probiotics,
"Biotherapeutic Agents: a Neglected Mdality for the
Treatment and Prevention of Selected Intestinal and Vagi nal

Infections,” published in the Journal of the Anerican

Medical Association, with an acconpanying editorial. The
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conclusion of this article was that selected m croorgani sns,

i.e., probiotics, nmay prevent and treat intestinal
infections and may treat vaginal infections. For the FDA
fol ks here, 1 have now said the "p* word and the "1r word
whi ch means | amtal king about a drug and, for ne, it is a
hard concept to think that I would have to get a
prescription in order to ingest yogurt but, nevertheless,
clearly if we are starting to talk about foods that prevent
and treat or mtigate diseases we are tal king about a

regul atory category that is very rigidly regul ated,

But | think the other conclusion in this paper was
an inmportant one, and that is that biotherapeutic agents
hol d the hope of decreasing our dependence on anti biotics,
and | think that is something that we should keep in mnd
because clearly that would be a benefit.

[ Slide]

In terns of |live mcrobial food suppienents and
health, to go back to 76 BC, Plinio advocated the use of

fermented mlks to treat G infections. How he came upon

this we can only guess. In fact, | kind of wondered when |
read it that, in ny way of thinking, probably all the mlk
was fermented very quickly in those days.
Later on, in 1907, Tissier recomended
bi fidobacteria for infants suffering fromdiarrhea. This is
t he sane gentleman who, 1899, first characterized
M LLER REPORTING COMPANY, I NC.

735 8th Street, S E
Washi ngton, D.C. 20003-2802




599

10
11
12
13
14
15
16
17
18
19
20
21
22

23

24

25

28

Bi fidobacterium as being a new kind of bacteria, and he

found themto be the predom nant flora in breast fed
infants. So, fromthere he extrapolated to this theory that
it would be good to treat infants suffering from diarrhea.
[Slide]
That proposal has raised its head even nore
recently. The controversy has been around for a while. For

t hose of you who have ever cone across it, U S.D.A Bulletin

No. 319, called, "Fernented MIks," first witten in 1916,

rewitten in 1928 reviews the controversy surrounding the
therapeutic use of fermented mlks. Basically, back then

the statenent was made that well-designed clinical trials

were |lacking and a | ot of evidence was anecdotal, which

sounds a lot like the criticisns that we hear even

presently.

[Slide]

In terms of what the organisns are that have been
claimed to be probiotic or have probiotic properties __ |t

os different Lactobacillus species, acidophilus, @3 the

‘patented strain, plantarum rhammosus, brevis, bulgaricus,

all of these at one tinme or another and certain subcultures
of these have been said to have certain probiotic
attributes.
[slide]
And the same thing with Bifidobacterium | woul d
M LLER REPORTI NG COMPANY, INC. '
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point out Bifidobacteriumaninmalis, as it name inplies, is

t hought to not be a very human strain, nevertheless it does
have sone interesting probiotic properties.
[ Slide]

W thout stepping on Mary Ellen's talk too nuch but
just to point out that a ot of the lactic acid bacteria
have been around and consumed in huge quantities for a |ong
time, and this gets us thinking, well gee, how can they be
unsafe? W are so used to eating them Cheese, for
exanple,, projected consunption for the year 2000 is 30 |bs
per person. That is quite a bit. You have to renmenber nost
cheese is, in fact, a living food. |t has quite a few
bacteria in it. Cheese consunption has increased by over
150 percent since 1970.

[ Slide]

Human exposure to lactic acid bacteria in yogurt.
Yogurt consunption through 1997 was 5.1 |bs per person. |
found that surprising personally but there it was. This s
an increase of-bver 500 percent in the US. since 1970.
Maybe | ater speakers will address the point, | don't know if
consunmers are saying this is a healthy thing to do; | should
eat yogurt for its healthful, beneficial properties, or what
but, nevertheless, sales seemto be taking off.

Just a little side word, yogurt by definition does
not have to contain any living bacteria. There is no

M LLER REPORTI NG COMPANY; "I NC.

735 8th Street, S.E.
Washington, D.C. 20003-2802

Ay ~Ar e




599

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

30
regul atory agency that says it nust contain |ive bacteria.

It can contain fromzero to sky is the limt in terns of
bacteria. The National Yogurt Association has set sone
standards for its menbers, and in order to use their |ive
active culture seal the yogurt nust contain at |east 10°
l'iving mcroorganisns at the point of manufacturer, however,
there is some die-off during the shelf-life of the product.
It comes back to the issue | nentioned before, how nany
actually are we ingesting and is the nunber rel ated sonehow
to the perceived benefit?

[Slide]

Again, thinking about safety as an issue,
popul ati ons consuming lactic acid bacteria worldw de --
virtually everyone does. | nmean, if you go to various
contrives, certainly infants, children, adults, people of
all health statuses -- and | know you will hear sone
clinical studies later that were done on sonme severely ill
people and, yet, there are virtually no infections caused by
the probiotic é}rains t hensel ves.

[Slide]

The bottomline on lactic acid bacteria -- this is
as much an editorial comment fromne as it is anything, |
believe fromlooking at all the literature | have reviewed,

and it has been quite a bit, that the lactic acid bacteria

are safe for human consunption
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[ Slide]

A lot of people have witten papers about the
safety of lactic acid bacteria, and | woul d point out one
the last paper, by Gsser. There have been infections in
‘human bei ngs caused by lactic acid bacteria such as
endocarditis, septicemias and certainly other organ
infections as well, but | think the bottomline here is they

are extrenely rare and, in nost cases, are felt to be of an
 jndigen0us source, wusually associated with some kind of
ftrauna. The bottomline of this investigator was-- and
.-this is aquote -- is that wthere is insufficient evidence

§<to conclude they are unsafe." As a former regul ator, that

i}statenent makes me a little unconfortable. | wish they had
lworded it a little bit differently. It seens to be a
l:negative statement and actually it is a positive statenent,

| i.e., he thinks they are safe.

[Slide]

Advi ce on new probiotic strain use -- | think this
1S an' interesting quote from Sal m nen, who has certainly
jpublished extensively in the area of probiotics, =it cannot
be assunmed that these novel probiotic organisns share the
historical safety of traditional strains. New strains
shoul d be tested for safety and efficacy of their proposed
use."

So, hereis a little word of caution from soneone
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in the probiotic gane, we can't just assune that they are
all safe. | think getting a confort level with the genera
area Of lactic acid bacteria mght be a healthy thing. |
nlean, we can put theminto kind of a different concern |evel
but, neverthel ess, when someone proposes to use a probiotic
strain there may be sone other things that we mght want to
ask.

[Slide]

How woul d testing for efficacy be approached?
Well, that would depend on the definition probiotics are
assigned and whether it is recognized that they have
therapeutic value. Again, this cones back to a very
critical point, are these foods? Are these drugs? Are
these dietary supplements? What are they and what can we
say about themlegally in the current |egal confines?

| think it would be ashane, however -- and again,
this is an editorial note of my own -- if progress was
inpeded by sinply lunping theminto an existing regul atory
category such é; a food additive and then. saying, hey, what
is the technical effect? |t doesn't fit any of our current
technical effect definitions as they were originally
assigned by the National Acadeny of Sciences.

[Slide]

Beth al so asked ne to touch on this area as well,

good manufacturing practices, quality assurance and quality
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control guides and requirements, what would they be for

these substances? Well, | think it is clear that rigid
adherence to good manufacturing practices nust be required.
These are living things that we are tal king about, and that
the industry should be a part of their devel opnent and
refinement.  The reason | add that is that there is an
industry out there. |t has a long history of doing things a
certain way, and they seemto have cone out in a positive
way. People seemto be doing things, by and large, right.
So, | think that the regulators do have a lot to learn from
the industry in terns of how they have set up their GMPs;
how t hey have set up their Qa/Qc procedures.

[ Slide]

Qual ity assurance factors for probiotics should be
standardi zed and developed with industry input. | think
this is a given. Learn fromindustry; learn fromits
mstakes and |earn fromwhat it has done right.  qgyyjously,
there are going to be sone unique quality factors that wll
apply to these living things. For exanpl e, how do we assure
purity all the time? How do we assure consistency from
batch to batch each and every tine? and, how do we assure
the genetic stability of these organisns? There are answers
to all those questions, it is just a matter of sitting down
and putting them on paper and |learning fromeach other in
t he process.
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Quality control measures will also be somewhat

uni que, and should al so be thought of as safety controls,
again renmenbering that these are |iving mcroorgani sns that
we are talking about, by and large. Dr. denens' definition
of probiotic active substances aside for a second, we are
probably tal king about |iving subsets of lactic acid
bacteria so, again, purity becomes a big issue. Make sure
not hing bad gets in with the good.

[ Slide]

Beth asked ne to nmention a few words about
international considerations. |n the area of probiotics the
U.s. is behind the rest of the world in their acceptance in
comon use. Cearly, the European Union countries and Japan
are light years ahead. In Japan there are vendi ng machines
as common as Coca Cola or Pepsi Cola machines that dispense
probiotic fornulas. In the European Union there are nmany
products on the market, such as infant fornulas containing
probiotic cultures, that aren't quite here yet but some day
may be, but thgy are general ly accepted in European Union
and Japan as being good things, being sonething positive and
havi ng some positive health benefit.

[Slide]

So, froma regulatory perspective, again, | think
some Oof the steps that have to be considered are, first, to
define a probiotic. \hat are we tal king about? Again, |
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don't think this is going to be an easy task. | think it is

going to be very a difficult task to conme to a definition
that can be broad enough to capture all of what this concept
of probiotics has becone.

Decide of efficacy criteria. \Wll, are they
bi ot herapeutic agents? | nean, let's just say are they or
are they not? Again, going twenty years of Food and Drug
Adm ni stration and seven years subsequently, | honestly w sh
t hat when they had witten the Food, Drug and Cosnetic Act
they had done food, drug and sonething in the nmiddle, called
the frog maybe, but we are caught now in a situation that is
a Catch-22. If it is a food and has any therapeutic use, it
Is a drug. W do have dietary supplenents that allow us
some |atitude in what we can say about them but then, again,
we are constantly seem ng to have to hammer round pegs into
square holes and it is becomng nore difficult as things get
more conpl ex.

Devel op aMpPs. QA and QC -- certainly, | think
I ndustry shoul d have a voice at the table in how t hi ngs have
been done; what has been successful; what hasn't been
successful but, clearly, this is sonmething FDA needs to
t hi nk about .

Standardi ze internationally -- | think we have a
lot to learn fromthe European Union countries and Japan in
terms of how they have devel oped their confort level with
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these substances and what the considerations were that they

took I nto account. Part of the efficacy also, which | don't
lnave on here, may well be determ ning how nmany are needed in
order to have a beneficial effect, should there be one.

Wth that, | will end ny talk.

DR BENEDICT:  Thank you, Dr. Archer. That is
extremely informative. Before we go any further, | would
like to recognize that we have been joined by Dr. Fukagawa,
and | would |ike you to just do what we always do, wave and
then introduce yourself and your expertise, just for the
record and for everyone el se.

DR FUKAGAWA: | amfromthe University of
Vermont, and | guess | can describe nyself as a pediatric
geront ol ogi st.

[ Laught er]

Questions and Answers

DR BENEDICT:  So, now we have a little tine for
questions. Before we do this, clearly, what we need to do
Is to begin to“exam' ne everything we have heard and the
t hings we have al ready thought about in preparing for the
meeting. W are going to have a lot of time tonorrow for a
good, healthy discussion and we w Il have all of the
speakers who can possibly be here available for additional
questioning, and for discussion and for providing their
expertise. So, in the next few mnutes, | think it is a
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good idea that we begin to fornulate questions that even

perhaps the subsequent speakers could address for us. And,
one final thing that Dr. Brandt always says, if possible,
when you are not in session let's not resolve issues anong
our sel ves because what happens is then the discussion is
blunted for the record and for the audience and for each
other. So, perhaps if many of us find ourselves at |unch or
at dinner, we can certainly discuss things, of course, but

let's try not to discuss this because fresh ideas and fresh

questions are the ones that stinulate other fol ks who aren't
at dinner. So, | would like to ask you to bring all your
questions to the table now during the day today or tomorrow
for a nore vigorous discussion. So with that, we can open
the floor to questions for Dr. Archer on al nbst anything you
have to think of.

DR ARCHER:  Just a comment, | will be here today
but | will not be here tonorrow because | will be going up
to the University of Vernont, actually, tonorrow

DR.  BENEDI CT: In which case, we had better pepper

hi m now. Dr. Russell?

DR RUSSELL: Yes, | have a couple of points that

Il wanted to get clear in ny owmn mnd. You nentioned that a

dAre we tal king really about colonization or prol onged

desirabl e property of probiotic bacteria was col onization.

residence time in the G tract, for example? | pean, are we
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really expecting these organisnms to colonize or just to have

a longer effect in the A tract but do they need to be fed
on a regul ar basis, for exanple?

DR ARCHER:  That is an excellent question and by
nmost measures, say, a single dose of a probiotic bacterium -
- just sinply following it in stool sanples gyer a period of
time, eventually it is going to disappear. and, | think
fromsone of the clinical trials that probably Dr. C enens
will be commenting on, it does require nore or |less a
constant dosing in order to achieve what you could call a
stabl e popul ation but | amnot sure you could really define
It as such. | don't think we understand the dynam cs of
t hese organisns or, for that matter, lots of organisns in

the gastrointestinal tract well enough to say they are a

stable population; they are always going to be there. My

personal view is they are not. | think if you can increase

the residence time they have a greater chance of doing
somet hi ng good.
DR BENEDI CT:  Continue, please.

DR RUSSELL:  Thank you. Perhaps related to the

first question a little bit is the concept of mcrobial

bal ance that came up in a couple of definitions. Actual |y,

as a gastroenterologist, | find that to be kind of a vague

concept and | wondered is there a clearer definition of what

peopl e are thinking when they are tal king about m crobi al
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bal ance? | nean, | amnot sure what is neant by that, |
guess, exactly.

DR ARCHER: | would be hesitant to answer that
question, particularly to a gastroenterol ogist. | think the

concept as people have proposed it is, let's say, lessen the
nunber of clostridia, |essen the nunber of Eubacterium
versus increasing the nunber of Bifidobacterium | {phink
that is what they are tal king about but, again, | think you
are absolutely right, it is a vague concept and possibly
that is sonething that needs to be looked at a little nore
closely in terms of the definition. propably some of the

ot her speakers nay address that.

DR RUSSELL: | have one last question. vygu
mentioned that there are very, very few infections reported
With probiotics. | was wondering if any infections have
ever been reported in AIDS patients.

DR ARCHER: | don't think so, or at least | am
not aware of any in AIDS patients. Fromthe literature |
have seen, those that have occurred, the septicemias and
particularly endocarditis, npst have been traced back to

sone kind of a dental source, whether it is a severe dental
infection of sonme kind of dental trauma. | gmnot aware --
this doesn't mean there haven't been but | am not aware of
any in AIDS patients.
| think when the discussion comes on clinical
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trials alittle bit later on, Dr. Cenens wll be talking

about a population that was severely at risk and yet
suffered no adverse effects as a result. | pight as well

say this now,. there is one publication in the literature
rather recent, a letter that did reflect a possible dietary
source of a human infection. | think that is the first one
that, using genetic fingerprinting, has suggested that
something that is in the food supply actually did wind up in
a human infection. A little bit vague on how that happened
how t he opportunist which | think this clearly was, an
opportuni st gained the upper hand is sort of a mystery.

DR RUSSELL:  Thank you

DR BENEDICT: Dr. Fukagawa?

DR FURAGAWA: |s it expected that any of these
probiotics mght influence then the oral flora in the oral
cavity? Since one of the big issues in nedicine and
dentistry now is the effect of peridental disease and the
flora there on the evolution or pathogenesis of comon
medi cal disordé?s, such as atherosclerosis and things, would
you think that an inbalance of the intake my influence?

DR ARCHER: That is an excellent question, it is
al so one that | don't think has really been addressed in the
literature with regard to probiotics, what it would actually

do to the oral flora. (One of the criteria or the desirable

properties that | |listed was that they not be cariogenic.
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Whet her they woul d be good bacteria that overpopul ate and

crowd out cariogenic bacteria, | think that is probably an
open issue. | am not aware of a whole [ot that has been
done with that.

|f you go back to the list of organisms that | put
up under the bifidobacteria species, there is one that was
omtted, and that was Bifidobacterium dentium | pelieve
which is a known cariogenic bacterium

DR BENEDI CT:  Yes, Dr. Hotchkiss?

DR HOTCHKISS: A question, Doug, and | think you
woul d agree, that the standard to which probiotics, in terns
of efficacy, nust be dependent, at least in part or large
part, on what category of product they are put in -- a drug,
a supplement, a food or whatever, and | presume that clainms,
| abel clains and other kinds of clains will certainly in
some way be related to efficacy, as | |ooked through sone of
the literature on probiotics | have conme away a little m xed
on what the status of nmethods of determning efficacy are.
What is your ob?nion about where we stand in terns of being
able to nmeasure or quantify efficacy in a rather conplex
system of bi ol ogi cal - bi ol ogi cal interaction as opposed to a
drug- bi ol ogi cal interaction? Were do we stand?

DR. ARCHER: | think that the best way to answer
that is if you viewthe totality of the literature one of
the things that is very striking is that it has only been
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recently that people have sat down and really designed good,

solid clinical trials to prove a point. They have deci ded
on their endpoint. They want to see if there is an effect,
a lessening, a mtigation in, for exanple, rotoviral
diarrhea in children. (ne endpoint to neasure is a good
clinical trial and get the result. \en you | ook at the
totality of the literature, | think it is intriguing to |ook
at the nunber of things that these organisns can do in vitro
that are slightly different than the run of the mll that
they can do. | nean, they really do sone interesting
t hi ngs. From there, there has been an awful |ot of
specul ation as to what they mght do in humans but very few
clinical trials have set out to actually prove those points
at this point intime. | think we are sort of at a
threshold and, frankly, | think if | were a conpany right
now and | were thinking of marketing sonmething in the line
of a probiotic, | would probably be taking a little bit of a
low profile to wait and see what the regulatory dust does
before | invested mllions of dollars in a clinical trial.

So, | think it is again alnmpst a Catch-22.  pegple
are a little hesitant to go ahead and invest mega-bucks if,
all of a sudden, they are going to face a set of regulatory
criteria that are inpossible to neet or if they are going to
be thrown over into the drug category. | think that is a
basic thing that possibly FDA sort of needs to reconcile
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internally before you are going to see a |ot of progress.

DR BENEDICT:  Dr. Buchanan?

DR BUCHANAN.  Doug, just a quick question, and it
revolves around definitions. | |ike the list of
characteristics that you put up there, understanding that
that was derived primarily fromthe historic research in
probiotics with lactic acid bacteria, but if I was going
through that list the organismthat would junp to mnd to ne
woul d be Escherichia coli. |t has all of those
characteristics or at |east certain strains. How far do
t hese characteristics go beyond just lactic acid bacteria?

DR ARCHER: Wl | actually, Bob, that is a good
exanple. Escherichia coli has been proposed as a probiotic,
not very recently but it has been proposed in terns of
establishing "an intestinal balance." So, that is not
out I andi sh and what you are saying is exactly true. | think
the difference woul d be when you get into the context of do
t hey do sonething beneficial and, again, the breadth of the
definition becdﬁes i nportant here. | nmean, they can have
those criteria and be E. coli 0157, That is not exactly
what we are after, is it? Wat we are after is a good

thing, a good endpoint. So, | think again that somehow

freezing a beneficial health effect -- it has to be a little

tighter than that, but sonehow that concept has to be woven

into the definition.
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DR BENEDICT:  Dr. MNbntville?

DR. MONTVILLE: | would just like to bring up the
consi deration of not only the definition of what they do but
what they are because, having worked with lactics, it is a
sonmewhat nuddled group.  You know, | worked with

Lactobaci |l us bavaricus and three years |ater people said,

no, that is really a saki. The species names are really

based on descriptive biochem cal characteristics that are
sonetines hard to call. So, | just think we have to grapple
w th that and when soneone nakes a claim at |east that they
better define the organismthey are naking the claimfor.

DR BENEDICT:  Thank you. That actually |eads
into a question | have been pondering for a while and that
Is, | don'"t know anything about the lactics but | know that
a nunber of grampositives undergo significant gene transfer
through transformation, and | would |ike over the course of
a couple of days for soneone to just answer for nme just what
Is the probability of this in these organisnms, and since it
I'S transfornathn inraw DNA is there ever a case of
pat hogenicity islands being absorbed? perhaps that doesn't
happen but | think sonewhere along the way we have to
address gene transfer and perhaps shifting of what appears
to be species. Dr. Russell, did you have a question?

DR RUSSELL: Yes, it had to do with food use as

the sort of second part of the talk. | understand that sone
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>f these organisns as customarily used in this country are

in yogurt or perhaps mlk, beverages. These organisns, |
assune, can be freeze-dried and be taken as a pill and are
marketed that way as well? |s that correct?

DR ARCHER:  Yes, there are products on the market
that are freeze-dried products.

DR RUSSELL: And they are stable and active? No
quality control ?

DR ARCHER  Well, you have asked a group of
questions there. Are they stable and active? \Well, they
can be resuscitated. That is one step. Are they active in
the @ tract? People think so

DR. RUSSELL: | see. | was wondering whet her
there are any food products that have been devel oped using
freeze-dried organisms in a dry bar, for exanple, or a dry
product .

DR. ARCHER: Well, Nestle test narketed a product
called LG 1 and that is available. |t is a European product
but it is a fr;eze-dried product that can be added to
beverages, cereal or whatever.

DR RUSSELL: | guess | was thinking of a
prepackaged sort of thing |like a candy bar.

DR, ARCHER 1 amnot aware of it but Mary Ellen
Sanders is going to be talking in a lot nmore depth about
current foods.
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accessible fromhumans.  You can't just bleed them and get

that kind of gammma-delta cell. So, | am just asking is
there a way to do this, and if there isn't should we not
spend sone time thinking about it? The answer to your
question is yes, we should but | amreally not aware of any
other nodels that have been applied and, again, naybe one of
the ot her speakers m ght have a much better idea than | do.

DR BENEDICT: | suspect we will get further into
it.  Dr. Buchanan, you have a comment?

DR BUCHANAN:  Just a question, Doug. Your
presentation focused |argely on bacterial probiotics. PRased
on a lot of the work that has been done on the fernentation
type of environnent has been focused on protozoa as a factor
that determines what is the mcrobiological balance. Is
there any work in probiotics that you ran across in
protozoan or higher species?

DR ARCHER®  Not protozoa but yeasts.

DR. BUCHANAN:  Yeasts?

DR. AhCHER | am not aware of any studies that
have been focused on a probiotic effect that would involve a
pr ot ozoan.

DR, BENEDI CT:  Additional questions fromthe

table? Seeing none, this is a real good start. Thank you

very nuch for a very informative presentation. W wll take

our break six mnutes early but we will, nonethel ess, resune
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at ten o’clock. It is now 9:39 and at 10:00 we will start
promptly. Thank you.

[Brief recess]

DR. BENEDICT: Dr. Mary Ellen Sanders will address
the topic of food in the marketplace.

Foods in the Marketplace

DR. SANDERS: Thank you very much. It is a

pleasure to be here to work with this group in an area that

clearly is becoming much more important and into the

Il limelight in terms of food as well as dietary supplements.

[slidel

I am going to go ahead and jump right into my
presentation. Everyone here has seen the list of questions
that this group has proposed that they hope to answer, and
the focus of my presentation is going to be on foods and
later presentations will focus on dietary supplements.

[Slide]

Specifically, I am going to be looking at the
probiotic orga;isms, products, labeling, safety and
effectiveness considerations, standards for levels and,
finally, a comment or two about the future. Of course, we
don‘t have enough time to develop any of these topics in
depth but I am hoping that with the question and answer
period and our discussion tomorrow this will at least serve
as a backbone for those types of discussions.
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[ de]

Some of the information on probiotic mcrobes was

{already discussed in Dr. Archer's talk, but | have maybe a

%Iittle different information so | will go ahead and go over
fit quickly. Mcrobial probiotic species, as he nentioned,
greally do cover a range of bacteria. e pentioned a variety

jof Lactobacillus species, jncluding the acidophilus group

|
H

f including a variety of species there.

i
i
]

:!Streptococcus t her nophi | ous and Lactobacillus bul garicus

| would also like to include the yogurt bacteria,

:“that are used primarily as starter cultures in the

ypreparation of yogurt, put have al so been shown in several

fpublications to have inpact on the inmune systemas well as

z?on i mproving |actose digestion.

Anot her organi smthat has been studied fairly
gextensively is a yeast known as Saccharonyces boul ardii.

I Thi s organi sm has been studied relative to antibiotic-
5associated diarrhea, and the approach there has not been
iinclusion of this organismin food but use as a
}biotherapeutic agent .

Ent erococci have al so been used and are currently
||>eing used in many probiotic products. |p this country it

Ili's not uncommon to find Enterococcus on the |abel of dietary

{suppl enent probiotics, and we will bring up sone questions
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when | discuss safety.

Finally, E coli, as was nentioned earlier, has
been discussed and actually currently is being used as a
probiotic organismin supplenment type products in Europe.
So, this is quite a diverse group of organisns and certainly
extends beyond what our traditional lactic acid bacteria
groupi ngs woul d incl ude.

[ Slide]

| amgoing to just really quickly go through this
and the next slide, just to point out that there is a
vari ety of conpanies worldwi de that have a vested interest
in the probiotic area, and many of these conpani es have been
i nvol ved in defining and studying very specific strains of
probiotic bacteria, and many of these are the subject of
many different studies that are published, and the research
goes on with additional conpanies and additional strains

t hat have been defined and characterized at | east to sone

ext ent

(S de]

Now i f we | ook at probiotic organisns and their
habitats, | want to point out that even though many of these

organi sns are associated historically with fermented dairy
foods, not all of them Certainly, bifidobacteria have as
their primary habitat the G tract of man and ani mals.. They
have primarily an intestinal source.
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There are sonme organisnms that nmay, in fact, both

lbe associated with the intestine and al so associated wth
fermented dairy foods, and that group might include these

or gani sns. Yogurt starter cultures, in fact, do not survive
intestinal transit and are not, for exanple, bioresistant as
was |isted on one of the slides as an inportant
characteristic of probiotics but, as | nentioned, in fact,
may have probiotic properties.

So, it is inportant to realize that we are not
just talking about m croorganisns that are associated with
traditional fermented foods.

[Slide]

Let's run through some of the products. As was
nentioned earlier also, the probiotic market in Europe as
well as in Asia is much nore devel oped than in the United
States. This is a slide that just shows one groupi ng of
orobiotic beverages that are sold in Europe. My of these
oroducts Wwe do not see in this country, with the exception
of the Actinmel product. W now see that being marketed in
Colorado by Dannon. Probiotic beverages in Japan include a

variety of drinkable yogurts, tetra-pack type products that
include probiotic bacteria. This particular slide is
showi ng products that are produced by the conpany Yakult.
[Slide]
| amgoing to discuss a little bit the Yakult
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beverage. Again, this is not a product that is available

currently in the United States but it is a product that is
noteworthy for a variety of reasons. It was devel oped back
in 1935 by a Japanese scientists, and it is a flavored milk-
based product containing a Lactobacillus casei strain
Shirota which carries the scientist's nanme. Dr. Shirota is
the one who did the research on this strain. This product
is marketed in 65 billion cfu/serving which is conprised of
10°/mL Whi ch, when we look at the levels that are currently
present in dairy products in the US., this is a nuch higher
| evel than we would normally see in this country.

The conpany claimst hat about 10 percent of the
Japanese popul ation consunes this product daily. That, to
me, seens to be a very huge penetration. That is a |large
number of people that are consunming this product. They
estimate about 24 mllion, and | have seen nunbers as high
as 28 mllion sold daily worldwide in a variety of
countries. This particular product does also have what is
call ed FOSHU sfétus, which is essentially a Japanese
definition of functional foods.

[ Slide]

Now the way this product is labeled, its FOSHU
status was obtained in My of '98. The clains that they are
al l owed to make based on the review of the Japanese Mnistry

of Health are shown here. The Yakult strain can reach the
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intestine alive. It helps increase beneficial bacteria in
the intestine. It suppresses grow ng harnful bacteria in
the intestine. It inproves the environnent in the intestine

and it maintains the intestine in good health. A| of those
are allowabl e statements on this product but, to ny

know edge, they don't use any of those on the |abeling of

t he product.

[Slide]

Just a quick coment on how this product is
distributed, as was nentioned, it is available in vending
machines. It is available in supernmarkets. And | know as
it is marketed in Europe, the Yakult product in Europe is
marketed as a seven-pack, with the obvious inplication that
you get enough to take one a day for an entire week. It is
al so marketed or distributed using door-to-door approaches
with what they call their Yakult ladies. These wonen
actually go door-to-door with Yakult and serve as a point to
point reference with the consumer to provide information
about these products and how they may help with general
health. So, they have a very diverse approach to getting
this product to the market.

[Slide]

Now, the Actinmel product m ght be discussed a
little bit nore in the dietary supplenent discussion, but |

|wanted to point out that in Europe it is ny understanding
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that this product is marketed as a food, not as a dietary

'suppl enent, although in the US. it is |abeled as a dietary

suppl enent . It contains Lactobacillus casei at 10%*°/serving
and al so contains yogurt cultures. Again, this is a very
high level of mcrobes in this product.

[Slide]

Infant formula is another food product that does
contain probiotic bacteria. This is a product that contains
S. thernophilous and a Bifidobacterium strain. Tpjs
formulation is based on sonme research that was conducted in
1994 on the reduction of rotovirus shedding as well as
infant diarrhea. This particular product is available in
Europe and Asia but not in the US.  From what | understand,
ot her brands of fornula with probiotics are also avail abl e
i n Europe.

[Slide]

This product is a food product offered in Japan.

It perhaps isn't technically a probiotic product because it
ts a pasteurized product. But | wanted to show this as an
exanpl e because this particular product is marketed toward
an anti hypertensive claimor clinical effect, and what was
found to be the active ingredient in this product, which is
call ed Ameal-s, produced by the Calpis Corp., is a series of

tripeptides that are fernentation end products fromthe

oroteolytic activity on casein. |t js a FOSHU product al so,
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and there is evidence from spontaneously hypertensive rat

studi es and one human study a reduction in both diastolic
and systolic blood pressure of hypertensive people. Tpjs
product, as | nentioned, has FOSHU status. The claimthat
they are able to nake according to the Japanese Mnistry of
Health is that this food contains |lacto-tripeptides VPP and
PP, and is suitable for people with mld hypertension. So,
that is an interesting product and we don't have anything
simlar in the US

[Slide]

This product line is produced in Finland by a
conpany called Valio Dairy. |t contains Lactobacillus
rhammosus GG This particular strain is a very highly
researched strain. This conpany has put a lot of effort
into devel oping clinical evaluations of this strain. |t jg
marketed in a whole array of different types of products
i ncluding yogurts, unfermented mlks, fernented drinkable
yogurts, as well as juices.

[ﬂida

This CGefilus product, which is similar in a way to
the Yakult type product where it is designed in single
servings, is designed to be consumed once a day. The other
point | wuld like to nake is that the advertising canpai gn
for this product has this ring around the products and that
is what they call their ring of protection, which is the
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inplication that this product will provide some sort of ring

of protection for the consuner against the bad things that
life has to offer

[Slide]

There is a Swedi sh product that contains a
Lact obaci |l us rhammosus strain that indicates that it is
effective for the treatnment of diarrhea, constipation and
other G tract product. |t is butternmilk as well as yogurt.

Just recently I received information that the
Valio Dairy, again with the Lactobacillus GG strain, s now
producing a cheese product. This is produced in Finland.

It has sonewhere around 108 Lactobacillus G& gram of cheese.
They indicate that four to six slices of this cheese
provides an adequate daily dose. sp this is the first
exanple that | am aware of, of a ripened cheese that is on
the market that contains probiotic bacteria.

[Slide]

So, really there is a nuch broader diversity of
products that are available in Europe. \wat | would like to
do now is quickly run over what we find in the United
States. Perhaps one of the first probiotic targeted
products in this country was when the concept of sweet
aci dophilus mlk came out, back in the md '70s. Thi s
particular product is unfernented m |k where Lactobacillus

aci dophi l us and sonme products now al so contain a bifidus
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culture, bifidus bacterium are added to fluid mlk.

General |y speaking, the target is to deliver about 2 X 10¢
or about two million bacteria per mL. So, you are in a
position to get about 4 X 10® if you drink 200 mL of mlk or
what woul d be close to a serving of mlKk,

[Slide]

Kefir products are also available. This is just
one exanple. However, these products, although they are
oftentimes |isted under probiotic beverages, in fact, the
defined content of these is mnimal. In other words, they
contain undefined mxed cultures of lactobacilli. go we
really don't have any sense with any of these kefir type
products of how these organi sns specifically mght interact
with people in a true probiotic manner.

[Slide]

Here is a product that we found on the shelves at
the Wld Cats Natural Gocery, which is in Col orado. It is
i n Nevada. | don't know whether it is an East Coast chain
or not, but thf; Is a natural grocery store, genera
groceries but also quite a huge display of dietary
suppl enents, vitamns and those types of things as well.
They produce a non-dairy drink, soy-based. This is the
vanilla flavor, which contains soy nilk and it provides

calcium and vitamin D, but al so Lactobacillus aci dophilus

and they say "L-bifidus," and we know, of course, that these
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organi sns are not Lactobacillus bifidus any |onger but that

l'abeling hasn't quite caught up with the taxonony of twenty
years ago.

[slidel

O course, as everyone knows here, the yogurt
products in this country are perhaps the nost dom nant in
terms’ of their positioning in carrying probiotic bacteria.
Unfortunately, many of those products, and they are produced
by nost of the major yogurt manufacturers in this country,
do very little to pronmote or |abel their probiotic content,
and they don't label it based on strains; sonetines they
don't label it even on species; but they also don't |abel it
based on count. So, the consuner doesn't really have any
i dea of what |evels of bacteria are being produced in those
product s.

[Slide]

Stonyfield Farms a couple of years ago cane out
with a commtment to include six different species of
probiotic bacteria in all of their lines, including their
regular yogurt. This is a new product of theirs, Yosqueeze
which also contains these bacteria. Again, we have no idea
what |evels are being offered in these products but they are
| abel ed as containing these six bacteria.

[ Slide]

| point this particular product out, Dairy DeLite.
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| amnot sure what kind of distribution it has in the U S.,

but | point it out because the name of this yogurt is
probiotic yogurt, and it is produced by Noga Dairy. They do
indicate on the label that it contains hel pful bacteria,
vitamins and mnerals. |f you look at their pronotional
literature, they are much nore aggressive in what they say
about this product. They say it pronotes healthy digestive
tract; mnimzes the effects of poor diet, stress and aging
on your inner body's bacteria; strengthens the body's

natural defense against harnful bacteria; and then they also
state probiotic bacteria and probiotic dairy foods replenish
the body's intestinal tract, mintaining the positive ratio
of good to harnful bacteria. And, | would chall enge anyone
here to give ne a definition of what a positive ratio of
good to harnful bacteria is in the intestinal tract because,
as far as | can tell, there is not a good definition of what
the good or the "friendly" bacteria. (her than the clear
pat hogenic organisns, | don't think we have a good sense of
what those ratios really are but, regardless of that, this
maintains it.

[Slide]

Cottage cheese -- some cottage cheese products
also contain probiotic products. The Horizon line does
contain both Lactobacillus acidophilus and Bifidobacterium

[Slide]
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| want to take just a nonent and talk a little bit

about sone of the health statenments that are used in the
Jnited States for probiotic foods. | haven't really
identified the product because | didn't want to get into a
finger-pointing exercise here, but |I just want to provide
sonme understandi ng of where manufacturers in the U S are in
terms of making statements about probiotics in their foods.

"The cultures may help keep your digestive system
heal thy and bal anced, and may even help you digest foods you
cannot now eat confortably,” which is probably an indirect
relationship to helping alleviate |actose-intolerance
synpt ons.

"Yogurt is made fromthe finest ingredients and
cultures with L. acidophilus and B. bifidus o assist in
| act ose digestion and to nmaintain a healthy and bal anced
intestinal system" Again, what does that mean?

"Helps you efficiently digest the foods you eat,
and the mlk you drink."

"Bifiéus has been with you since birth, and it's
inportant to maintain the anount your body requires.”

"This culture helps to keep your system operating
the way nature intended.”" So, those are some statenents
that are on products. So, that was a very quick overview of
what the food products are in the U S. and in Europe.

[Slide]
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Now | would like to nove to discussing sonme issues

relative to efficacy and/or standards.  course, this
topic in itself could be the subject of an entire workshop
so we are only going to do a very cursory approach to this,
but | would like to just point out a few things.

[ Slide]

First of all, if we look at what the probiotic
foods primarily are targeting, it is G tract health and
enhanced imune function. Those seemto be the areas that
are of nost interest or at |east nost used by people
marketing these products. @& health though, of course is a
huge area and it mght conprise inproved | actose digestion,
a balanced or healthy G tract flora. Again we are not sure
what that is but it may, in fact, be one of the target
statenents. Decreased incidence or duration of diarrheal
diseases and, in fact, this particular bullet point reflects
the area where there are probably nore appropriately
controlled clinical studies that denonstrate this effect
than any of the other areas, probably with the exception of.
lactose intolerance. Certain types of inflammtory
di seases, inflammatory bowel disease, Crohn's disease,
ul cerative colitis, pouchitis -- those areas are al
currently being studied relative to the inpact that
probiotic bacteria may have on recurrence or progression of

those diseases, and it may even include colon cancer. There
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is a variety of indirect studies that suggest that there may

be an influence of probiotic bacteria on colon cancer

So this area of G tract health, in fact, can be
quite a broad area. Enhanced inmmune function at this point
is focused on inproved | evels of inmmne markers. | am not
aware of any human study that actually shows a causative
effect of probiotic bacteria on inmmune function that has
then led to a decreased |evel, for exanple, of infections or
sone type of disease. So, primarily the studies areon
I mmune markers, many times on heal thy subjects.

There is also an increased research area on the
effect of probiotic bacteria on decreasing allergy synptons,
and | think this is a very, very fascinating area. | am
sure if we watch over the next couple of years, there will
be sone interesting work that conmes out on this. (O her
health statements that may conme out woul d be chol esterol
| owering, antihypertensive effect, vaginal/urinary tract
heal th and stomach health. Those are all ones that could
possi bly be tafaeted for probiotic foods.

(Slide]

Now, the concept of significant scientific
agreenent, | know, is a very specific understanding relative
to the FDA, but | just want to comment that there are nany
positive placebo-controlled studies for probiotics but, as
was mentioned earlier today, many of these are not -- well,
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it is hard to get quantitative but they can suffer from

small study size; small nunbers of subjects. Short study
juration -- that is one of the criticisnms that | have heard
>f both the immune studies as well as the chol esterol
studies, that you follow people for eight weeks, twelve
veeks and how nmeaningful is that really? Sonetines | think
chere IS questionable statistical analysis of the data.

So, | think what we really are forced to do is to
| ook not specifically at one study and put a | ot of weight
on it but look at the group, the body of literature in this
ar ea.

Anot her question | have is how nmeani ngful many of
t hese published clinical studies are to generally healthy
consuners.  You know, if we have a study that shows a
clinical effect on decreasing inflamatory flare-ups with
ep patients or rotovirus diarrhea in infants -- you know,

t hose types of studies which, in fact, are very nicely
conducted studies, how do we then ultimately translate that
type of cIinicéI data into a reconmmendation for probiotics
for generally healthy consumers? And, | don't know the
answer to that.

Then, | think to elevate the body of research in
this area -- unfortunately, many of the studies that were
conducted nmaybe prior to 1980 don't indicate what strain

they are using. Sonetines they don't even indicate what
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Level s are being fed. They might, for exanple, just feed

~ommercial sweet acidophilus mlk and you don't even know
vhat | evel s of organisns are there or what organisns are
sven there. So, those studies suffer fromthose types of
difficulties and it is inportant | think, as we nove
Eorward, that those issues are clearly defined.

What type of evidence is inportant? This, of
zourse, has everything to do with the discussion on efficacy
vith probiotics. Are we going to require to make some sort
of a health statement? Controlled human studies? Are

animal studies adequate? Are in vitro studies adequate? Do

we need to know what the nechanismis? And, | am not clear
on Where the FDA stands on that type of issue.

Finally, an area that | have real difficulty with
in this whole area of nutrition research is what the neaning

of the biomarkers that are oftentines used in this research

I S.

[Slide]

I ha;é a cartoon to show ny frustration. This is
a kid. "1 dropped a dime here. Help me look for it," he

says to his friend. His friend goes over there and he says,
"Why are you | ooking over there?" And, he said, "it’s

cool er here in the ghade.™

You know, that sort of struck ne because | think

to sonme extent that is what we do with nutrition research
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aith biomarkers. It is nuch easier to do bhiomarker research

chan it is to do controlled human studi es. It is cheaper:

it is easier. Many times you get nore clear-cut results but
iltimately are we |ooking where we need to |ook? |n ny
opinion, until the biomarkers are validated to, in fact,
nave some mneani ngful physi ol ogi cal rel evance to humans the
Eocus on the biomarkers is really questionable.

| think a good exanple of that is the area of
adherence. That cane up earlier. There are reans of
studi es that have been published on the ability in vitro of
orobiotic Strains to adhere to cells in tissue culture, but
che bottomline is that those results seens to have not hing
to do with how these organisnms adhere in vivo. In fact, the
Lion's share of studies show that when these organisns are
zonsumed, Within two weeks you can no | onger recover them
from the stools and, regardless of their high |level of
adhering ability in vitro, they do not seemto show
adherence in vivo. So, these tests have not been validated
to be neaningfdr.

[ Slide]

So, this whole area of biomarkers | think is an
important one to discuss. Biomarkers nust be validated by
correlation of the biomarker w th physiol ogical and clinical
effects. Many used are not. Specifically, the culture

adherence assays, cholesterol assimilation in test tubes
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the immune narkers.  People make a big deal out of the fact

t hat these organi snms produce bacteriocins but no one has
taken a bacteriocin-producing strain and conpared it
clinically to a bacteriocin non-producing strain, preferably
the isogene derivative of it, to see if there is any
difference i probiotic effects, and it would be an easy
experiment to do.

[ Slide]

If we talk a mnute about |evels of probiotics,
what is our current status? And, | alluded to this through
some of the product slides but nost dairy products
contai ning probiotics, in the US., deliver about 10°®
cfu/serving and for the nost part -- in fact, | don't know
of any that are labeled with probiotic count in the US.

The exception to that is a dietary
suppl ement/food, depending what country you are in, but the
Actinel product does deliver 10*°/serving. That is
available in Colorado. So, to me, | think that Dannon has
come to the plaie and has made the commitnent to deliver
what they consider to be efficacious |evels of the probiotic
organism and they are putting the reputation of their
conmpany on the line by |abeling that product with the |evels
of organisns that are contained within it.

Many capsule or pill products claimto deliver
about 10° or 10'° per dose but, of course, nany studies that
M LLER REPORTI NG COVPANY, | NC.
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,ézhave been published that have done surveys of these type of

I products show, in fact, that what they contain is very

:<different from what they are |abeled as containing.

Cinical studies target approximtely 10® on the

i.low side, 10** on the high side per day. There have been
§4dose studi es which have suggested that 10° or greater, 10°
: Is probably a mninmumfor many of the clinical studies but,

{ of course, you can't nmmke generalizations because one

jjparticular strain may, in fact, be nore capable of surviving
;*the acid in the stomach; nore capable of surviving the bile

g in the intestine; a variety of physiological differences
ffmay, in fact, relate to what levels of that organism

f actual ly reach the target site. So, it is very difficult to
I general i ze about in general probiotics should be delivered X
Z;Ievel. It is really going to be very strain specific and

élfew dose studies, unfortunately, are published.

§
il
3

[Slide]
Now, if we |look at standards for |evels, what

consi derations do we need to use? Standards establishing

f mninmal levels are going to require specific evaluation of

; the dose studies for each strain.

Required |l evel s nay be dependent on the |evels

“ resulting in the clinical effect; what your target consumers

|| are -- are they the sane group as in research? are you
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an adult or a geriatric population?

Here is what | consider to be a very inportant
point, what is the active principle or nmechanismof the
effect? That is one of the reasons why | showed that Cal pis
product slide. That particular "probiotic" effect is not
medi ated through viable cells; it is mediated through a
fernentation endpoint. There is sone evidence that suggests
t hat i mmune-enhancing properties are nediated through cel
wal | conponents -- again, not viable cells.

The ability to alleviate |lactose mal-digestion, in
fact, very likely is due to the delivery of lactase to the
smal | intestine and, again, may not require viable cells.

So, | think in order to really have a rationa
di scussion of standards we need to know what the mechani sm
of effect is. In fact, standards for one product nmay not be
the sane as standards for another.

Al so, physiological traits of the strain may vary
or may change this. |f you have a strain that is able to
survive in the‘Broduct in the G tract, possibly colonize,
maybe even truly adhere, you might be able to deliver nuch
| ower doses of that strain than you would for anot her
Finally, there may be synergy for certain clinical effects
between nultiple strains that are used. So, | think it is
going to be very difficult to nake huge generalizations
about this area.

M LLER REPORTI NG COMPANY, | NC.
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[Slide]
Now safety -- this is a very big area which
think needs to be carefully considered. | think it is safe

to say that generally the lactobacilli and bifidobacteria
are considered to have a very | ow pathogenic potential, and
t hat opinion has been published by many people of diverse
| aboratories across the world. So, | don't think that is a
hugely controversial comment. W know there are normal
comensuls. W know they are present in high nunber in
foods, and we have a huge history of safe use with many
| actobacilli and even bifidobacteria

However, having said that, we know that dozens of
docunented infections resulting fromlactobacilli and
bi fi dobacteria have been reported in the literature. These
peopl e al nost al ways have an underlying illness, however.
CGenerally it is thought that the source of the mcrobe
causing the infection is indigenous to the patient and not
from foods that the patient is consum ng.

I th{hk it is interesting that one report out of
Europe indicated that the lactobacilli isolated from
clinical infections are nost commonly the species of
rhammosus, casei, paracasei and plantarum  So, maybe the
"potential" for infection by these different |actobacill
may be sonewhat species dependent.

| will also comment that this report in Europe
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indicated that L. rhamosus, although they considered it

essentially equivalent to other lactobacilli for the nost
part, they said its nore frequent association with infection
deserves -- this organism therefore, warrants further
surveillance. So, they sort of set this particular species
aside and said, yes, it is safe and certainly we know it is
present in a variety of products that are sold in Europe and
also dietary supplenents in the U S. now, but they think it
is worth watching.

[ Slide]

| do want to point out two publications. Again,
you have to keep in context that this is two publications
out of a huge history of safe use of these organisns, but
t hese publications are useful in that they are the only two
that | amaware of that have nade a suggestion that the
infection that they are reporting is due to a food source or
a suppl enment source of the mcrobe.

Rautio et al., in '99 indicated that L. rhamosus
caused a Iiver‘;bscess. A 74-year old hypertensive diabetic
woman consumed about half a liter of a Lactobacillus
rhammosus GG containing drink each day. The strain that was
isolated fromher |ive abscess was indistinguishable both in
phenotypi ¢ characteristics as well as pulse-field gel
el ectrophoresis chronosomal patterns fromthe strain that
was in the product.
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Now, the people publishing this also made the

point, and | think it is a valid one, that in fact the sane
genotype can be isolated from people and, in this particular
case they made the point that it was isolated froman infant
that had never been exposed to this product. So, they ask a
easonabl e question, which is was this strain associated
with the infection derived fromthe GG drink or derived from
an indi genous Lactobacillus rhamosus and, of course, we
don't know the answer to that.

This other case is an endocarditis, again caused
by a rhamosus strain, a 67-year old nale with a history of
mtral valve prolapse and tooth renmoval -- again, that was
pointed out earlier. This particular gentleman chewed dried
m xed strain probiotic capsules. He would open up the
capsule, throw the powder in his nouth and chew it. It
contained a mxture of organisns including rhamosus,
enterococcus faecalis and acidophilus. Again, the strain
isolated fromthe infection was indistinguishable and, in
this case, the; only used only phenotypic characteristics
not genotypic ones, but it was indistinguishable fromthe
strain in the probiotic supplenent.

Those both are noteworthy comments about

infections but, of course, they have to be evaluated within

the context of the total field.
[Slide]
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Let's talk a nonent about enterococci. Let me
skip to the third bullet point, enterococci are currently
sold in many dietary suppl enent products in the U S and
worl dwi de. One of the reasons -- and, | being very cynica
by saying this, but one of the reasons why | think these
organisnms are so regularly included in dietary supplenment
dried, roomtenperature products is that they are stable.
They are shelf stable. They are nuch easier to keep viable
than | actobacilli or bifidobacteria are. Therefore, if you
want to put on your product that it contains 10° if 10° of
that is enterococcus and you have 10* lactobacilli, who is
going to stop you fromsaying that it contains enterococcus
and lactobacilli? There is just no stopping that.

But, being a non-cynic, | will say that sone
clinical studies certainly have been done, primarily in the
area of alleviation of diarrheal synptons as well as
chol esterol |owering, on enterococci. So, there are health
benefits associated with that. These organi sns are, of
course, nornal'zonensuls to humans.  Enterococcus faecalis
and faeciumare readily isolated fromthe stools or the
intestinal tract. They are present in foods as
contam nants.  They certainly can be food spoil age
organisns, or as intentional additives in starter cultures,
primarily nore in the Mediterranean countries.

[Slide]
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Now, recent review indicated that in the past

ent erococci were viewed as harm ess conensuls with | ow
pat hogeni ¢ potential, but today, in the context of
increasing nmultiple levels of antibiotic resistance, and
I ncreasi ng associ ation of enterococci wth nosocom al
infections -- they are the nunber one cause of nosoconi al
infections today; they didn't used to be -- they may be
consi dered opportunistic pathogens. | know they are a
primary pathogen also for urinary tract infections.

So, essentially, even though there might be
speci es specific safety concerns __. faecalis is considered a
hi gher risk or is nore commonly associated with infection
than faeciumis -- | think there are sone serious questions

t hat shoul d be asked about the incorporation of enterococci

into these types of products, byt we have to conclude that
the link between foods and Enterococcus infection is
currently now known.  There is no published study that shows
that enterococci consumed in a product were, in fact,
isolated from éﬁ i nfection.

[ Slide]

So, if we look at the context for safety issues,
on this side | sort of have the pro lactic acid bacteria,
pro probiotics, and the |actobacilli, bifidobacteria and
enterococci are normal conensuls found on the body and al so
in food and the environment. A trenmendous vol une of
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probiotic bacteria are consuned safely worldw de. There
have been many human studies that have been conducted with
no adverse incidence reported, including a study that |I am
specifically mentioning because | don't know who coul d have
gotten approval for this study, but in Finland they
adm ni stered high levels -- | don't renenber the exact
nunber -- of Lactobacillus rhamosus GG to neonat al

premature infants, and they had no adverse incidence reports

in there. So, | nean, to ne that is -- wow

Also, | would like to point out that a study in
Finland found no simlarity -- and this was using only
phenotypi c analysis -- between clinical isolates and food

strains. So, they went back over the blood cultures that
had been isolated. They |ooked at thousands of these,

| ooked at carbohydrate fernmentation patterns and ot her
phenotypi ¢ characteristics and said that there is really no
simlarity between the clinical isolates of |actobacilli and

the ones that are currently used in food. O course, that

is not a conclusive response, or that doesn't conclusively
indicate that that can't occur but it is supportive of that.
W al so have to realize that there are recent
reports of Lactobacillus rhamosus infection that is
possibly linked to product consunption. The recent increase
of enterococci associated wth nosocom al infections | think
cannot be ignored and needs to be evaluated relative to the
M LLER REPORTI NG COVPANY, |NC.
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1se of these particular organisms. Finally, nodern

approaches to strain and species use differ fromhistorical
ise. The point | want to make here is that in the past,
vhen we talk of history of safe use of these organisns in
foods, primary what you are |looking at is organisns that are
natural to the dairy environnent or to green plant naterial
They were natural contam nant to the food products and, in
fact, they were not organisns that were specifically
i solated from human sources.

| amsorry, am|l out of tine?

DR BENEDICT:  You are pretty close.

DR SANDERS: oOkay, | amsorry. | didn't bring ny
watch with ne.

W al so have the technol ogy today to concentrate
t hese organisnms to very dense popul ations where historically
we relied on the ability of these organisns to growin the
product. O course, | think these provide a slightly
different spin on what we are doing today. W are using
di fferent stra{ﬁs and even different genera than were used
traditionally in products.

[Slide]

This is close to ny last slide. \Wat kind of
anticipated uses for probiotics are comng? | think that
the use in aninal agriculture for these organisns wll

really increase. There is going to be a real advantage |
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| think for substituting for antibiotics as growh pronoters

with probiotics, as well as decreasing the pathogen carrier
state in food ani mals.

| think we are going to see nore nedical use. My
particul ar focus has been on foods, but | think that areas
being researched, such as oral vaccines, intravaginal
installations, prevention of @ tract disease are going to
be true medi cal biotherapeutic applications for probiotics,
which are really going to fall into the drug category and
not foods. Optimzed strains and blends wll be devel oped
| believe. W are going to see applications to foods beyond
dairy in the US  Finally, | think we are going to increase
our understanding, hopefully, of clinical effects and
mechani sns.

[ Slide]

Finally, | would just like to end with this
because | think that this is a powerful nessage that is
bei ng conveyed by the Nestle people. If you sign on to
www.diallcl.coé~this I's what you pull up on the web page,
and they are giving a very direct nessage to the consuner --
"eat nore bacteria.” | think that conpanies are going to
try to get this nessage out nore and that is why I think the
activity of this group is so inportant because we have to
come to sone sort of an agreement on how to approach these
products in this country. Thank you.
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DR BENEDI CT:  Thank you. Before you step down, |

was remss in the beginning to ask you to just tell us your
affiliation.

DR SANDERS: Ch, | amsorry. | primarily spend
my tine consulting. M conpany is Dairy and Food Culture
Technol ogi es and | am based out of the Denver netro area. |
do have an affiliation wth Calpoly State University at St
Loui s Obispo as a research. professor, where | collaborate
W th other professors in the dairy products technol ogy
center on probiotic-focused research, primarily in the in
vitro analysis of these strains.

DR. BENEDI CT:  Thank you very much. W will hold
our questions. | hope you will be available --

DR SANDERS: Yes, | will be here today and
t onor r ow.

DR BENEDICT:  So, now we will hear from Dr. Roger
Clemens. Please, also state your affiliation for the
record. In addition to that, we are a few minutes over. |
woul d |1 ke for'as just to ignore that. The presentations
are so interesting and useful that | think if we stretch a

[ittle bit into the tinmne we are allowed for lunch, it is

probably not going to hurt. So please, Dr. Cenens, don't

feel exceptionally rushed. W can hold a |ot of our
questions for tonorrow if we need to. \WI|| you be here

tonmorrow as well?
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DR CLEMENS:. Yes.

DR BENEDICT:  Good. | amgetting grunblings from
the nutritionists about ignoring |unch. If you went around
this table of over-achievers you would probably find 95
percent of the people ignore lunch, and it is probably
pretty enbarrassing. So, there is the five percent

Dietary Supplenents in the Marketplace

DR CLEMENS:  Good norni ng.

[ Slide]

| am Roger Clemens. M affiliation -- | have had
21 years experience in the food industry, specifically as
the scientific adviser to Nestle. | was intimately involved

with probiotic research. | am now independent, free-
l'ancing, and a professor of food science and nutrition at
CalPoly Pormona in the southern California area.

Today we are going to tal k about straight science.
For the next few mnutes we are going to talk about dietary
suppl enents, and Dr. Sanders just did a superb job in
review ng what we have in the foods, and many of the areas
vhich We know a great deal about is thanks to the research
conducted by Mary Ellen.

[ Slide]

| have a couple of presentation objectives, along
sith a little humor -- | trust that is allowed. s peed to
identify the current supplenents and what we anticipate.
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Mary Ellen did a great job of anticipating what the future

k ni ght look at, but let's take a | ook at what we currently

have on the U S. market. | amgoing to talk about what is
there, also sone |evels of organisns that are there, which
organi sms are there, and what is coming up in the near
future.

[Slide]

Also, we wll talk about manufacturing QA
principles. | appreciate comments by Doug and by Mary
Ellen. W need to |ook at these areas and | proposed sone
comments to the panel this nmorning regarding what the
current practice is and where practices mght want to go.

[ Slide]

Also, We are going to look at |abeling criteria,
what should be the standard for |abel declaration.

[ Slide]

What is the business for probiotics in the United
States? Specifically, let's start with the nutrition

business. This graphic comes fromthe Nutrition Business

Journal, published earlier this year. |n this particular

case, it breaks out the entire nutrition business in the
United States as found in 1999. vYou see the distribution
there, and obviously this category of functional foods,
which is yet to be defined, is grabbing great parts of
nutrition business. But, of interest here for today's
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presentation is dietary supplenents. In nutrition business,
this represents 35 percent of what people send on their
dollar nutrition.

[Slide]

Wl l, what does that nmean in total dollars? That
is 44.9 billion dollars in nutrition business. That is
billion wth a "b"; 44.5 billion dollars is spent on

nutrition. We go, apply this then to probiotic supplenents
and we see fromthe very traditional approach that 70
mllion dollars are spent every year for probiotic dietary
suppl ements.  This does not include the Internet. W have a
final report published by the FDA in October of this |ast
year, a survey of dietary supplenent usage and an excel |l ent
assessment of where the various supplenments were purchased,
including the Internet, and they clearly indicated that the
vast majority is swnging to purchase of supplenents through
the Internet.

Specifically, thanks to the work by the FDA, we
see that ten tdstmenty percent, depending on which narket
you are |ooking at, represents probiotics within this
market, the total dietary supplenent market. \W al so see
through Mary Ellen's excellent coment that the interest
appears to lie primarily in these two areas, both imune
function or imune system as well as the digestive system
Sonebody out there, the general consumer, is |ooking for
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something very positive, some benefit by consumi ng
)robioticg relative to i mmne enhancenment or inmune
wdulation as well as digestive assistance.

A very fine article that Mary Ellen authored
sarlier this year tal ks about the probiotic potential. If
rou are | ooking for sonething that is very concise and
lirect, 1 urge you to grab a copy of Dairy Foods, January,
2000. Many of the graphics that I will show you actually
rome fromMary Ellen's work.

But it is interesting, you see here, in the upper
right-hand corner, that the kefirs and various black current
drinks with biocultures in the Arerican food systemare
I ncreasing, indeed.

[ Slide]

Mary Ellen did a good job also of identifying key
nanuf act urers. | went on the web site to access all these
nanufacturers and it is really interesting what they say or
shoul dn't be saying, and what they cite, and I wll talk to
you briefly ab&ﬁt what they can or can't deliver. The other
nes were nostly domestic. Here we have donestic
appl i cati ons. It is interesting that nany of the
international conpanies are selling their products in the
United States as foods and sonetimes as supplenments. This
list may be found also in Mary Ellen's presentation today,
and also in the publication that she had back in January.
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[ de]

Noti ce that many of the conpani es have been
i nvol ved wi th pharmaceutical agents and have a history of
phar maceutical applications and devel opnent, and now we see
nore food conpanies getting involved with produced
probi otic-containing products.

This is the conpany. Here is the web site. This
is the information | pulled off the web in Septenber, just a
week or so ago. This particular conpany is promoting its
unique strain. This one is Lactobacillus reuteri and they
are pronoting the product that will hel p biological systens.
In this particular case they are addressing biol ogical
systens in terns of immne function

[slide]

They have a really unique way of educating the
consuner. Everyone has taken a different approach to
educate the consumer. |n this particular one for
Lactobacillus reuteri they have a video on how they believe

Lactobacillus reuteri will interact with the @ tract and

provide sone benefit. Here, they are also pronoting that it
produces substances -- to go back to the definitions that
Doug presented earlier this norning. In this case, they are

identifying the bacteriocin reuterin, and that is a key

factor in the production of the effectiveness of

Lactobacillus reuteri. A'so they talk about the reducing
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sstomach disorders, and also enhancing that, in fact, it

@adheres or nodifies or nodul ates the product of gut nucins,
and we can tal k about that |ater when we di scuss nechani sns.
[Slide]
Chris Hansen is well established in M| waukee of

this country and also in Denmark. They now have their own

coi ned phrase of probiotech. It is real interesting in fact

that while they are pronoting this, if you go back on the
web, sone of the clinical studies used their organi smand,
in fact, probiotic was not in vogue at that tine.

This goes back to the work though that Dr.
Saavedra did at Johns Hopkins. Now they have enbraced those
organisms, in this particular case the BB12, in this famly
of organisns called probiotech, and the list of organisns is
shown on the right-hand side. In this case, you see that
Bifidobacteriumis now called lactis. And, | appreciate
Mary Ellen's comment that we really need to address strain
characterization, and | appreciate Toms comment that it is
more than genus species; it is nmore than just chenica
characteristics; we really need to understand the genetics
of these particular organisms. As you see, the changes in
t axonony have been quite denonstrable, particularly in the
| ast ten years.

[Slide]

Culturelle, produced by Conagra -- Lactobacillus
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>roduct. It is a very delicious product, by the way.

[ Slide]

Here is Natren. Natren is a snmall conpany, based
in the Los Angeles area. They have taken a rather unique
ipproach t0 show probiotics.  They believe that their
>roducts are anong the highest quality. | haven't defined
vhat that is yet. Quality, potency, service -- operation
jown in West Lake Vill age.

[ Slide]

It is interesting, in the survey that the FDA
conducted, nost of those conpanies were based in California.
It is also interesting that they have created their own
criangle here, the inverted pyranmid. At the top of the
oyramid they show probiotics as really essential for
everything that is done.

[ Slide]

Then, Nestle in the United States, as May Ellen
indicated, has this on their web site -- "eat nore bacteria"
and a number of-publications to support their position

[ Slide]

They have actually taken a very uni que approach.
| nstead of being a capsule of any kind or a tablet form it
is actually in a powder as a supplenent, and it is nonitored
this way and it provides 2 X 10 organi snms per dose.

[ Slide]
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Anot her conpany that actually is in the business

of producing probiotic organisns is Nutraceutix. It is
based in Redmon, Washington in the northern part of the
States. They say they are the premere research center for
human resource and human and ani mal heal t h. In fact, | have
had the opportunity to visit that fine institute and
evaluate the research. | have had the opportunity to visit
a fair number of production centers. | can comment on the
various production techniques, or the lack thereof; the
adherence to pharmaceutical GMPs and GLPs as well.

[ Slide]

Vel |, what are those GLP and GW standards? Those

of you who have been in the pharnaceutical industry for

quite some time certainly understand this. |f we are going
to set standards, we need to understand what is the prinmary
culture and how is it managed? \Wat are the characteristics
that show that that culture doesn't drift?

We need to understand the fermentati on nedi a.
#hat IS essential to make the bugs grow, under what
conditions? And, what is the load to get that culture
going? \Wat are the ingredients to use for that culture
media? One of the characteristics is that media contains
non-fat mlk. For some of those people who are on non-fat
mlk are, in fact mlk protein allergic and the addition of
the mlk protein to the supplements could cause themto
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Li ght up and none of wants to see that happen. But that is

not declared on the |abel.

What type of techniques are used to isolate their
organism or concentrate their organisn? There are a variety
of techniques that are out there. The primary techniques
chat are used are ultra-filtration or centrifugation. |

have seen that used in many of the production facilities.

Interestingly enough, sone of the facilities don't

take this approach at all. In fact, what they do, they take

the entire mlieu of the culture and they dry that nmatrix.
So, whatever the culture nedia happen to include, those
conpounds are included, which are not declared in the
| abel i ng. Interestingly enough, many of the conpanies take
the approach that Doug has nmentioned. |n fact, these
organi snms often will produce enzynes, or produce short-chain
fatty acids. They will often produce bacteriocins or other
compounds.  So, those conpounds, they believe, are included
when they freeze-dry the entire matrix and therefore their
product may be better. Hence, yes, they do freeze-dry.
But, to Mary Ellen's comment, they have varying viabilities,
and they have varying instabilities, and they have various
properties, and a lot of themdon't survive. They may be
pelletized and you grind themup into powders, and so forth.
So, there are a |lot of technical issues that have to be
addressed in this area as well that go beyond just freeze-
M LLER REPORTING COVPANY, |NC.
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dryi ng.

Then, the question mght conme up, well, how do you
preserve the viability if that is essential for the action
of this particular organisn? Some of the manufacturers use
various preservatives which are GRAS.  They use MSG BHT and
some other approaches, even natural vanilla to preserve the
viability of the organisms. A'so, they say they contain
proprietary cryoprotectants. \Wat are these? Sone may use
a beta-keratin. Sonme might use a vitamn C or other unknown
substances to protect the organisns so that, in fact, they
don't go away, and viability is maintained not only through
di stribution but also through the use by the consuner.

[ Slide]

W typically | ook here at the general norphol ogy
and physi ol ogy of organisms but | think we have to really go
beyond that. As indicated by Mary Ellen and by other
speakers today, and certainly by Doug, we have to understand
not only about carbohydrate fernmentation profiles, but we
need to understand what is in the cell walls. \at
conponents allow themto be active? Therefore, do they
provi de the functional characteristics of that particular
strain? Therefore, it is essential that we understand the
DNA conposition; that we actually have a DNA fingerprint, if
you W Il -- whatever approach you mght take, to analyze and
substantiate that that particular product, not only that
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yarticular organi smremains stable, that the DNA

‘haracteristics do not change through the use of that
yarticular Organi sm

| visit a nunmber of conpanies, and many of them
ire reputabl e conpani es and actual ly have extensive
latabases Where they have followed their product for a
sonsiderable anount of tine and denonstrated, in fact, that
.n their particular strains they maintain consistency here.
3ut that isn't the case in all conpanies, of course.

To a comment that Mary Ellen made, it is inportant
hat we know the potency. How nuch do we give those people?
he limting factor is not how many bugs you can put in
-here. M experience has been that the limting factor
really is cost. You get upwards of 10 10*? and 10** and
:hat particul ar suppl enent beconmes cost prohibitive to put
on the market. You price yourself right out of the narket.
\nd, we can talk about cost a little bit l|ater.

Contam nants is an issue, and | appreciate Mary
Ellen's coment about E. faecium and E. faecalis. Actually,
she is absolutely right. W often will see those organi sns
in plentiful supply in various suppl enents because they are
stable. Wen you don't have to declare how nuch of an
organismor really all the details of an organismin a

particular dietary supplenent, you can |load themup with

either one of these organisns and, yes, you wll grow
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sonet hi ng out but are you grow ng out what you want to be

doing? O course, that all relates to the stability of that
particul ar product.

[Slide]

Packagi ng distribution nust be considered not only
for a dietary supplenent, but it nust be considered as well
for the food supply. Misture levels are really critical.
|f you get noisture |levels above five or so percent in these
supplenents, the viability of the organi sm goes away. And,
it is nore than just assessing noisture levels in a finished
product, wusually a powder of sone form but also the water
activity. If you get water activity above about 0.25, again
the viability goes away and you do not have a viable product
-- no pun intended.

Al'so, a concern mght be noisture barriers -- we
have sone wonderful polymers in packaging today. They are
wonder ful noisture barriers but, in fact, they may not be
sufficient to maintain the viability of these organi sns.
Secondly, we dé‘not have any data, to ny know edge -- and
help me out -- that |ooks into the migration of sone of the
nononers that are part of these barriers so that, in fact,

t hose nononmers may mgrate and, therefore, affect the
viability of the organism Hence, we might | ook at the use
of gl ass.

Capsules -- are these two-piece capsules if they
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are in a capsule form or are they in a single-piece
capsule? W don't know which is the best. Sone of them
@actually take a probiotic and put it in an oil base in a
one-piece unit and, based on a vacuum assessnent, they don't
Leak and can maintain viability, usually sone type of a soy
bean oil.

And, at what tenperature is the distribution and
at what tenperature are they sold? Often you will see that
t he products will go to a normal health food store -- where
are they |located? Typically, you will find themon the
shelf wth all the other supplenents, and if you assess
those particular products, the viability of those products
is often quite low. W are going to see in nany of these
stores an increased refrigeration section where probiotics
may be naintained.

Testing | aboratories -- which laboratory should be
doing an evaluation of these organisns? Wich |aboratory is
already set up to do that? In fact, the various conpanies
t hat produce these organisnms and dietary supplenents, do
t hey have the adequate facilities to assess? There are a
nunber of qualified |aboratories in the country, but not al
the conpani es are assessing and accessing these particul ar

| aboratories. Cbviously, we have to have confirnmed and

established procedures, and the traditional barn approach is

not necessarily viable at this tine.
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[ de]

Let's look at the health food store with that as a
background, and this wll not be a surprise to any of you
Mary Ellen did a really fine job of |ooking at sone of these
issues, frankly. Are they going to declare the dose? Sone
do; some don't. \hat is the culture viability? They really
don't talk too nuch about that. W see the banner on
yogurts -- "live and active cultures," but you don't see
that in too many dietary supplenents. \What is the stability
of that culture and do they give an expiration data of that
particular dietary supplenment, |ike we have on a nedication?
And, howis the culture identified? Sometines they just say
probiotics or they give a genus species which mght be nice,
but the reality is we need to be looking at strains. They
often include the DNA disclainmer and, unfortunately, many of
them use references and many of the references really are
much too old to support where they are going wth their
particul ar product.

[Slié;]

This is a piece that Mary Ellen denonstrated in
her publication, and | have sone work to do to substantiate

a little bit further, and here we see that in this

particular case Mary Ellen and her team exam ned the

fstability of four different strains over a period of six

weeks.  You see here four degrees, typical refrigeration in
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a yogurt matrix, and we see that different strains do, in

fact, have different stabilities and this is not unexpected.

| didinitial studies and | went back and
evaluated a lot of the strains that are on the U 'S. market,
and it is clear that they will make a declaration of dose;
it is often not there. They will nmake a declaration of a
strain; it is often not there. As a matter of fact, many
times the bug that they declare is not even there.

[ Slide]

I nterestingly enough, back in July of 1989, the
National Nutritional Food Association made a proposal and
actually adopted some standards for labeling. The question
is do all the manufacturers adhere to this? The answer is
no. | believe that this only represents about four percent
of the dietary supplenent market. So, it has not had an
i npact on the dietary supplenents, particularly those in
probiotics.

Here, they called for those producing probiotics
that they have a viability cell count, and that is cfu’s per
particular unit. They have a particular minimumto allow

natural die-off. Also, they recommended they have an
expiration day like we see on foods and al so nedications.

They cal l ed for species identification and nore than just
genus and species. It is clear that we have to | ook at
strai ns today. it is clear that we have to exam ne what the
M LLER REPORTI NG COVPANY, |NC.
735 8th Street, S E

Washi ngton, D.C. 20003-2802
(202) 546-6666




599 95

1 ffcontam nants are and not actually declare one thing and

2 factually say another. W need to have tools to assess

3 Jgenetic stability.

4 W need to exam ne storage requirenents. O ten
5 fvyou will |look at supplenents and storage requirenments are
6 fjinot indicated on the label. That has to be specified and
7 Jshould be specified on the label. A'so, all ingredients

8 {|that are used, however they nanufacture them or grow them

9 flout should be declared so those who m ght have allergies or
10 |l be sensitive to that can avoid the product.
11 Then, in 1995, as part of the congressional
12 frecord, these kinds of standards that were read into the
13 ffcongressional record but, again to ny know edge, these have

14 Jnot been adopted by the particular industry.

15 That gives you an overview of what is happening in
16 Jthe dietary supplement world. There are a lot of dietary
17 Qsupplements out there. |t represents a fair anount of the
18 jmarket, 70 mllion dollars-plus; probably double that with
19 §the Internet. W realize there are a |ot of standards that
20 f have been proposed but have actually been adhered to by a
21 fvery small percentage of the dietary supplenent market.
22 As | close, this is interesting. The Europeans
23 |rare, in fact, ahead of us and | attended a neeting in
24 It Toul ouse, France and this is what we see --
25 (SIi de]
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Really | have a Superman piece attached to this

out | attended a pediatric nmeeting and showed dietary

suppl enents, and you see that in Europe, that probiotics are

ready to fight intestinal disorders. Thank you very mnuch.
DR BENEDI CT:  Thank you, Dr. Cenens. Thank you

also for putting us right exactly on schedul e.

DR CLEMENS: | tried hard.

DR BENEDICT: | amsure the panel is relieved
that lunch is still in the offing.

DR CLEMENS: | am not pitching basebal | today
ei t her!

DR. BENEDI CT: Vell, | didn't want to ask that

question. So, now let's open the floor to questions to both
of the speakers. Perhaps Dr. Sanders could cone forward and
be near the mcrophone as well.
Questions and Answers
DR. MONTVI LLE: Does the EU have standards or have
they grappled with any of these questions of potency,
i dentity, validation?
DR CLEMENS: The answer is no. |f you go back to
EU and their CODEX standards, it is interesting and perhaps
| will address it a little bit later -- Doug brought up in
conversation that they have addressed L plus lactic acid
bacteria in infant fornmula, but I amnot aware of any
standards in terns of a dietary supplenent or a product
M LLER REPORTI NG COVPANY, | NC
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ot her than L-plus.

DR BENEDICT: Dr. Signan-Gant?

DR SI GVAN-GRANT:  Yes, | have a question about
the infant fornulas. Are they marketed for the general
pedi atric population or as a product to use if the child is
suffering froma G disorder?

DR. CLEMENS: The products marketed in Europe are
for the general pediatric population. They are narketed to
the older child, the kids that are six nonths of age and
ol der right now.

DR SI GVAN-GRANT:  So, as a supplenment or in place
of breast m|k?

DR CLEMENS: As a regular infant fornula.

DR BENEDICT: Dr. Russell? ©Dr. Sanders, you
talked quite a bit about Yakult in Japan, and | was
wondering if there was anything to learn fromthe Japanese
regulators with regard to the FOSHU clainms.  For exanple,
Yakul t increasing beneficial bacteria or suppressing harnful
bacteria. Have they defined that or nade any effort to nake
that nuch nore specific? | amtrying to get at sone
specificity about health G tract and what that neans, or
flora and what that neans.

DR SANDERS: W thin the context of understanding
G tract flora, as | nmentioned, | think it is going to be
difficult to be able to state with confidence that certain
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| evel s of the different normal conensul bacteria in the

intestinal tract are "healthy" and others may not be. So,
you know, | don't know that we know that we want 90 percent
Bact eroi des and 10 percent |actobacilli and 50 percent --
well, | guess you couldn't do that, but the different levels
of bifidobacteria versus lactobacilli. There is not that

l evel in ny understanding of a sense of what that neans.

But | think in your reference to the Japanese and
what we can learn fromthem they clearly buy into the fact
that lactobacilli and especially bifidobacteria are
beneficial, that they are better bacteria than some of the
others that we have, including dostridia and possibly
ent er ococci .

DR RUSSELL: And that is based on what?

DR SANDERS: Well, | would suppose sone of it is
probably based on what they consider to be certain noxious
end products of metabolism for exanple, that Costridia my
produce or certain potential carcinogenic type of enzynes
that are highef‘levels than sone bacteria. They have
probably | ooked at it fromthat point of view But | think
when they nake a claimlike that on the Yakult product, when
it says inproves healthy bacteria or heal thy intestinal
flora, probably what they are referring to is that if you
consune this product your levels of |actobacilli and/or
bi fi dobacteria increase, and nmy guess -- this is supposition
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;on my part, ny guess is they view that as inproved

| intestinal flora.

Now, whether or not you can argue that point with
a group of G tract mcrobiologists and say, okay, is that a
zdefensible position scientifically? You would probably have
Jto debate on it.

DR. BENEDI CT:  Yes, Dr. Russell, continue.

DR, RUSSELL: | have another question, Dr.

| Sanders. It has to do with the issue of |actose digestion.
jqpite abit is mde |l think in alot of the advertisenents
;about these products inproving |actose digestion. |

] understand in yogurt products, if they are warned up to a
certain degree and so forth, the bacteria will have |actase
fwhich will digest the lactose in that product. But have
}there been any studies at all where one has been able to
iconvert a lactose nal -digester into a |actose digester by
‘feeding a probiotic? | amnot talking about the digestion

| within the product that was fed --

DR SANDERS.  Right, right.

DR, RUSSELL:

- but can the person then drink

{ milk at the next neal?

’
\
|
|
|
|
|

DR SANDERS: There is actually no evidence that -

| - well, let ne back up. The anpunt of digestion that takes

Bplace in the product in terns of the conversion of the

| | actose in mlk during the yogurt making process into lactic
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acid is minimal. | mean, you might go from5 percent

| actose down to 4.5 percent lactose, put oftentinmes current
formul ati on processes supplenent with non-fat dry mlk
solids anyway and, therefore, your |actose is boosted back
up. so, the actual |actose content of yogurt in the US. is
probably not significantly different than the |actose
content in mlk even considering the fact that you did have
this fernmentation occur.

So, you can't say any effects that are seen -- and
oftentines the studies are done with controlled |actose
| evel s anyway, but the effects seen with the nediation of
probiotic bacteria or, | should say, the lactic bacteria is
not fromreducing the lactose in the product. |t js really
comng fromsone sort of in situ activity once the yogurt of
mlk is consumed.

So, to answer your question, it is all a bal ance
game. You can put in too nmuch |actose and overload the
system  Most of the studies are done, for exanple, in
consum ng and 8 oz glass of mlk or an 8 oz cup of yogurt.
So, it is a noderate consunption level. Wth that type of
consunption level, the systens and/or the biomarker of
decreased hydrogen excretion -- breath to breath hydrogen --
are reduced. So, the systens and breath hydrogens are both

dropped. Does that answer your question?

DR RUSSELL: Well, | am wondering if you can
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