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PROCEEDI NGS

(9:10 a.m)

MR BILLY: At this tinme, it's ny pleasure to
introduce Dr. Catherine Wteki, who is the Undersecretary
for Food Safety in the U S. Departnent of Agriculture.

Cat hy?

DR. WOTEKI: Thank you very much, M. Billy.
I'"d like to wel cone everyone here today to what | view as
being a very inportant public neeting on E. coli 0157: H7.
For the past five years, the Food Safety and I nspection
Servi ce has pursued a strategy to make the food supply
even safer. And | believe that the agency has made
tremendous progress, along with the neat and poultry
i ndustry.

Just last nonth, we reached a major m |l estone
with the third and final phase of inplenmentation of the
Pat hogen Reduction and Hazard Analysis and Critical
Control Points Rule. And evidence from nmany sources,

i ncl udi ng the sal nonell a performance standard data
collected so far, show that this new systemreally is
working to significantly reduce | evels of contam nation

Now t he organism E. coli 0157:H7, has played a
prom nent role in the agency's strategy for change for a
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nunber of different reasons. First of all, it's a

pat hogen of great concern because of its virulence. And
as aresult, FSIS has declared it to be an adulterant in
ground beef in 1994, one of the first steps taken by the
agency when it began an aggressive strategy to reduce

f oodborne il nesses.

Second, because of the seriousness of this
pat hogen, it served as a catalyst for change enabling
FSIS as to make maj or inprovenents in all aspects of its
food safety prograns. Before E. coli 0157: H7 energed as
a pat hogen of concern, that progress occurred, but it
occurred very slowy.

Third, E. coli 0157:H7 has played a prom nent
role in our strategy for change, because it's a prine
exanpl e of a food safety issue where FSIS had to take
action to protect the public health, even though the
scientific data were inconplete. The process we're going
t hrough now to reeval uate our policies, as new
i nformati on becones available, is a process that you wll
see repeated again in the future for various hazards as
sci ence noves forward.

And fourth, E <coli 0157:H7 is a good exanple

of how governnent, academ a, industry, and consuners have
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cone together to address a single, very inportant food
safety issue. Today's agenda reflects the trenendous

efforts that have been put forth to make sure that our
decisions will be inforned decisions.

Now our goal has been, and will continue to be,
to ensure that our policies for E. coli 0157: H7 protect
consuners to the fullest extent possible and that it's
based on the best scientific information available. This
meeting wll help us to achieve that goal. And I | ook
forward to hearing the various presentations that are on
t oday' s agenda.

Now, | very nuch appreciate all of your
interest in participating in this neeting today, and 1'd
like to now turn over the neeting to M. TomBilly,

Adm ni strator of the Food Safety and | nspection Service,
who will be noderating the neeting today. Tonf?

MR, BILLY: Okay. Thank you very nuch. And I
too, would like to welcone all of you to this public
nmeeting. As you know, E. coli 0157:H7 is a pathogen of
great concern to FSIS. In 1994, as Cathy indicated, the
agency decl ared the pathogen to be an adulterant in
ground beef. And the agency instituted an end- product

sanpling program first, to stimulate action by industry,
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and second, to hel p keep adulterated products out of the
mar ket pl ace.

In January 1999, FSIS issued a notice to
clarify that E. coli 0157:H7 adulterate not only ground
beef, but any nonintact product or intact product that is
to be further processed into a nonintact product. Now,
as Dr. Wteki said, our goal has been, and wll continue
to be, to ensure that our policy on E. coli 0157: H7
protects consuners to the extent possible and is based on
the best scientific data avail abl e.

Thus, FSIS is very interested in new
information that woul d enhance our understandi ng of the
pat hogen and t he appropriateness of our strategies. Such
new information is, in fact, available froma nunber of
sources. And that is why we're here today. W want to
hear this new information and share it with you to keep
all of you informned.

W al so want to allow both the agency and the
public to ask questions and to receive any comments you
may have. We believe that the information presented here
today may well have a bearing on the agency's policy on
E. coli 0157:H7 or on the inplenentation of that policy.

In particular, FSIS wants to nove forward on the January
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1999 Federal Reqgister notice regarding intact versus

noni nt act products.

Verification of this policy by field enpl oyees
has been on hol d, although industry nust adhere to the
policy. In noving forward on the 1999 policy, FSIS has
posed a nunber of questions regarding inplenentation of
this policy on which it would |ike to receive input.

These questions were listed in the Federal Reqister

notice announcing this public neeting.

For exanple, we are asking whether it would,
whet her we shoul d, redesign our sanpling programthat is,
our testing program And for exanple, should we
establish alternatives to that testing program and
whether a plant's testing and verification prograns
shoul d i nfluence the degree of FSIS testing.

Based on all of the new information presented
and comments we have received froma variety of sources,
we w il present our current thinking on E. coli 0157: H7
to the National Advisory Committee on Meat and Poul try
| nspection which will neet in Washington, D.C., on My
16th and 17th. FSIS wll, then, take whatever actions
are necessary to inplenent its policy and verify industry

conpl i ance.

Heritage Reporting Corporation
(202) 628-4888



10

11

12

13

14

15

16

17

18

19

20

21

22

23

10

I'd like to take a nonent to review the agenda
before we start. W have a nunber of presentations
schedul ed today, and tine will be allowed for questions
after each one. To facilitate this, we have established
a panel fromthe agency that is, fromFSIS.

And t he panel consists of Dr. WIlliamC. Cray,
Jr., who a mcrobiologist with the M crobiology D vision
in FSI'S; Dr. Daniel Engeljohn, who is the Director of the
Regul ati ons Devel opnment and Analysis Division in the
agency; and Dr. Mark Paul, a risk analyst for the
Epi dem ol ogy and R sk Assessnent Division in FSIS.

The panel nmenbers will have an opportunity to
ask questions first. Then, we will open it to the
audi ence to ask questions, as well. If you'll quickly
| ook at the agenda, 1'd |ike to go over the agenda very
quickly. As you can see, we intend to |lead off wth sone
agency presentations to share new informati on and data
that we have, to bring you up to date with regard to the
work within the agency.

Then, we will open it up to other federal
agencies and the work that they are doing, as well as
wor k, inportant new work that's being done in the private

sector, as well. W plan to break for lunch at 12: 30.
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W also plan to take a couple of breaks in the norning
and the afternoon.

There are a couple of changes in the agenda.
First, at the presentation just after lunch at 1:30, ny
understanding is that Dr. Gary Weber will be maki ng that
presentation. |Is that right, Gary? And then, the
presentation at 3:15 this afternoon, regarding work done
at Kansas State University, that will be a joint
presentation involving both Dr. Randy Phebus and Dr. Jim
Mar sden

Finally, if you wish to speak during the
coment period between 4:45 and 5:45 this afternoon, we
request that you sign up at the desk out front here
outside the room Several people have al ready done that
and we wel cone that. W request that you sign up to
speak if you want to nmake a presentation.

Ckay. Wth that, what 1'd like to do, then, is
nove on to the presentations. And the first presentation
will be done by Dr. WlliamCray, Jr. And he will focus
on the new net hodol ogy, the new testing procedure that
we're using for E. coli 0157: H7.

DR. CRAY: | want to begin by giving an

overvi ew of the new nethod. The new nethod was devel oped
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through a coll aboration with Dr. Jerry Crawmford of the
USDA Agricul tural Research Service. His |aboratory is at
the Eastern Regi onal Research Center in Wnnore
(phonetic), Pennsylvani a.

Al'l agents and supplies used in the new net hod
are comrercially available. The new nethod is posted on
the FSIS Website. The nention of specific brand and
trade nanes for a product, nmedium chem cal, or agent
does not constitute endorsenent or selectivity by USDA
over simlar products that m ght also be suitable.

Anal ysis for E. coli 0157:H7 can be divided
into four steps -- enrichnent screening tests, isolation,
identification, and confirmation. The new and ol d net hod
use the sane enrichnent screening tests and
identification confirmation. The difference in the
nmethod is in the isolation steps.

MR. BILLY: Dr. Cray?

DR CRAY: Yes?

MR BILLY: My | interrupt just a second? For
those that may not be able to see what's on the screen,
it's also in this handout that | ooks like this. And if
you'll look in there, you'll find the sanme slide is in

it. Sorry.
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DR. CRAY: Enrichnment step, the neat sanple is
mxed with nutrients and chemcals in a broth to
encourage the growth of E. coli and di scourages the
grow h of other bacteria. 1In the screening test, the
sanpl e enrichnment broth is analyzed by perform ng an
i mmunochr omat ogr aphy based E. coli 0157 dipstick
screening test, if negative analysis stops. |If positive,
the sanple is considered a potential positive.

In the old nethod, sanples of the enrichnent
broth were diluted and spread onto MSABCI G aggre
(phonetic.) E. coli 0157: H7 appeared colorl ess on
MSABCI G aggre. O her bacteria could al so appear
colorless, making E. coli 0157:H7 difficult to detect.
On the new nethod, E. coli 0157:H7 cells are concentrated
by using i nmunomagneti c separati on and spread onto
rai nbow agar .

E. coli 0157:H7 typically appears as dark
col oni es on rai nbow agar. For identification and
confirmation, biochemcal tests identify the isolate as
an E. coli and serological tests confirmthe presence of
the 0157: MH7 antigen. This is a slide showing a

representation of i nmunomagnetic beads in E. coli 0157.
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These green structures represent E. coli 0157,
and these represent the i nmunomagnetic beads. The
i mmunomagneti ¢ beads have an iron core, and they are
coded with antibody. Now, the antibody acts |ike a
nol ecul ar Vel cro. And when the i nmunomagneti ¢ beads nake
physi cal contact with an E. coli 0157 cell, they wll
adhere. The cells and beads are very small, 300 cells
pl aced end to end, which would equal about 1 mllineter.

This is a photograph of i munonmagnetic beads,
whi ch have been m xed with a pure culture of E col
0157. These rodlike figures are the E. coli 0157 cells.
And these are the i mmuunonagneti c beads. The beads in the
attached E. coli 0157 cells are concentrated using a
colum and a magnet. The enrichnent broth containing the
beads is poured through the colum.

The beads have an iron core and are held in the
colum by the magnet. The col ored dots represent
bacteria that are not E. coli 0157. The black dots
represent E. coli 0157. Buffer is poured through the
colum to wash away nost of the bacteria that are not E
coli 0157. However, there are always sone bacteria that

stick and cannot be washed away.
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This shows the colum after it has been renoved
fromthe magnet and buffer is added, and the beads can be
flushed out of the colum along with the E. coli 0157.
These beads are then plated onto an agar plate. And the
pl ates are placed in a warm i ncubator to allow the
bacteria to multiply. After 24 hours incubation, a
single cell that initially we could not see will nultiply
and forma colony that we can see, which will contain
hundreds of mllions of cells.

This line illustrates the differences between
the old and the new agar. On the old agar, the E. col
0157: H7 cells and some other bacteria will appear
colorless. On the new agar, E. coli 0157: H7 appears as
dark colonies. Now, as you can see, there are a | ot of
ot her bacteria on here. And these were the bacteria that
were sticking to the beads. W weren't able to wash
those off. And we refer to those bacteria as background.

And you can see when there is a | ow nunber of
E. coli 0157 on a plate that it's nuch easier to pick
t hese dark col onies, out on the new agar than to pick
whi ch of these colonies -- of these colorless col onies
are E. coli 0157. Now, on these plates, we put an equal
amount of beads in E. coli 0157 cells, so there are
approximately 20 E. coli 0157 cells on the new agar and
20 on the old agar. And it would be very difficult to
pi ck the 0157 out of these background colonies that are

al so col orl ess.
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Now, I'd like to show you how the nmethod is
perfornmed in our |aboratory. W have the nagnet on a
stand and a pan to collect anything that is washed out of
the colum. And we also have a small centrifuge. Froma
di pstick positive enrichnment broth, we will pipe that
about 5 ms and place that in a tube. Then we add a
screen with a mesh onto a second tube.

And we then pour the enrichment broth through
the nesh. And this withholds |arge particles of neat
which could clog the colum. W take 1 m of the
enri chment broth, and we add it to a small tube that has
t he i munonagneti c beads. W place the tube on the
m xer, and this agitates the tube so that the beads w |
t hor oughly m x throughout the enrichnment broth.

Wil e the beads are m xing, we place our
colums on the magnet. When the mxing step is finished
we then add the enrichnment broth with the beads to the
colum. And we allow it to go through. The nagnet wll
hold the beads in this area. There is a matrix in this
area, which allows the liquid to flow through, but wll
i npede the beads from flow ng through.

W then add a buffer to rinse away as many of
t he background bacteria that we can. Wen the rinsing
steps are finished, we renpove the colum and t he beads
are still in this area. And surface tension holds the
beads in the matrix. W then place the columm on the

tube, and a buffer is added to the col um.

Heritage Reporting Corporation
(202) 628-4888



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

17

And a plunger is used to force the beads down
through to the bottom of the tube. Now we have about 1
m of our solution of beads. And we add a 10th of an mi
to an agar plate. And we then spread that on the agar
plate. W return to our tube, and we take a 10th of an
m fromthis and make a 1-10 delusion. And we'll plate
t hat .

Then, we still have about .8 m of the bead
solution. And we take that and put it into a small tube.
And then, we put that into our centrifuge. And this wll
spin around and force all of the beads to the bottom of
the tube. W then collect these beads and pl ate those.

So for every sanple, we'll have a plate with
undi | uted beads, a 1-10 solution, and then our
concentrated beads for a total of three plates. And we
are doing this, because if the E. coli are present in
very high nunbers, then it will be too hard to get
i solated colonies if we use undiluted beads.

And on the other hand, if they are sparsely
popul ated, then we need to use the concentrated beads to
ensure that we will be able to isolate the E. coli 0157.
W, then, place the plates in an incubator, and we
i ncubate themfor 24 hours.

And at the end of the incubation period, we
exam ne the plates for dark colonies which are typical of
E. coli 0157. At this point, we performa serol ogical

| at ex bead test for the 0157 antigen. Colonies that are
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positive for the 0157 antigen are then stripped onto
bl ood agar.

After incubation, colonies on those plates are
anal yzed serol ogically, and biochem cal tests are
performed to identify themas E. coli 0157. The agar
that we're using is not perfect, in that not every dark
colony is an E. coli 0157. But it is an inprovenent over
the ol d agar.

The new nethod is, at |least, four tines nore
sensitive than the ol d nethod and reduces our analysis
time by one day. And now, 1'd like to show you the
results of raw beef products analyzed for E. col
0157: H7. The nunber of sanples anal yzed are on the y-
axis, and this shows fiscal years '95, when the projects
first began, '96, '97, '98,'99, and 2000 up to February
13t h.

And this shows the nunber of positive isolates
in'95 "'96, '97. And | don't knowif you can read this
for three in '95, four in '96, two in '97. |In 1998,
there is an increase. There are 14 positives. In 1995,
96, and '97, the sanple size analyzed was 25 grans. And
in 1998, the sanple size was increased to 325 grans, soO
this increase in positives in fiscal year '98 is
attributed to the increase in sanple size.

The increase in 1999, where we had 29
positives, is attributed to the introduction of the new

nmethod late in the fiscal year. And the data for 2000 is
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i nconpl ete, but we would anticipate that the nunbers for
the fiscal year will be higher than 1999. Questions
pl ease?

MR BILLY: Okay. Are there any questions from
the panel? No. | have one question just to be clear.
think I heard you say that this new nmethod is four tines
nore sensitive than the old nethod that we were using, is
t hat correct?

DR CRAY: Yes.

MR BILLY: And | know that some of the studies
will be reported on |ater today were al so using the
simlar kind of new method, so it would be inportant when
presenters tal k about their study to be clear what
met hodol ogy was used, so that we understand the
sensitivity of the nethod that's associated with that
data. Are there any other questions anybody has? Yes,

Ki nf

M5. RRCEE KimRce, AM. ©Dr. Cray, can you
clarify on the 325-gram sanple that you now pull, you
actually run 565-gramtests, correct?

DR CRAY: Correct.

M5. RICE: So does that nunber indicate the
sanpl es taken or the tests run?

DR. CRAY: This nunber indicates the sanples,

and so the subsanples would be five tines that nunber.
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M5. RICE: So the nunmber of tests run since the
change to 325 is actually five times that nunber
correct?

DR CRAY: Yes, yes.

M5. RICE: Ckay.

MR, BILLY: State your nanme and your
affiliation.

MR WOOD: Richard Wod with Fact Food El ements
Concerned Trust. You nentioned that this test takes one
day less than the earlier test. Wat is the total test
time, then?

DR. CRAY: Sanples that are analyzed on a
Monday, we would have their result on a Friday. So about
four days. And that would be if there were no
extenuating circunstances. For exanple, if the E. col
0157 colony was in a crowmded area on a plate, it would

have to be restreaked. And that woul d add an additi onal

day.

MR WOOD: And the sanple is a neat sanple that
is taken. Can this test -- and perhaps I'll learn this
as we hear the presenters -- but can this test be used

for fecal sanples or any other kind of sanpling?
DR. CRAY: W haven't evaluated that. But the
princi pl es of using the beads, CDC uses those now for

t hat .

2

WOOD:  Thank you.

2

Bl LLY: Yes?
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V5. HOLLI NGSWORTH:  Ann Hol li ngsworth with
Keyst one Foods. You stated that this test is four tines
nore accurate than the other test. On what basis are you
maki ng the assunption? And has that data been
peer-revi ewed and acknow edged?

DR. CRAY: The data was obtai ned by running
sanples in parallel with the old method and the new
nmet hod. The data is in a manuscript which will be
submtted next nonth for publication. It has not been
peer-revi ened.

MR BILLY: Yes, Caroline?

M5. DeWAAL: Can the new agar --

MR, BILLY: Caroline, state your nane.

M5. DeWAAL: Caroline Smith DeWaal, Center for
Science in the Public Interest. Can the new agar be used
wi t hout the magnetic beads?

DR CRAY: We find that the -- that it's a
conbi nati on of using the nagnetic without the -- the
advantage of the new agar is that it's easier to see the
colony's typical E. coli 0157. However, the
i mmunomagneti ¢ beads are necessary to concentrate the
cells, which m ght be present in | ow nunbers.

M5. DeWAAL: But is there any reason for
peopl e, whether or not they are using the new magnetic
beads, is there any reason for people to be using the old
agar? The new agar seens so much nore superior

DR. CRAY: W no longer use it.
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MR, BILLY: Sonja?

M5. OLSEN. This is Sonja Osen fromCDC. 1'd
just like to -- | think what you' ve already said is that
CDC currently uses i nmunonmagnetic beads. And there are
publ i shed accounts of its use in humans. | don't know
about, in terns of beef sanples, but it's used very
frequently in human sanples. And it's found to be much
nore sensitive.

MR. BILLY: Yes. Mark?

M. PONELL: Mark Powell, FSIS. Qur analysis
of the scientific literature on the I M5 nethod al so
suggests that it's approximtely four tinmes nore
sensitive. The sensitivity is also a function of the
concentration of the sanples. At very low | evels of
spi ked sanples, it appears to be about four tinmes nore
sensitive as the concentration in the sanpl es el evates.

There's not such a stark contrast. But at the
very low |l evels that you would expect to find, it's
approximately four tines nore sensitive.

MR BILLY: Ckay. Randy, did you have

anyt hi ng?
MR. PHEBUS: In ternms of being able to use --
MR BILLY: Your nane?
MR. PHEBUS: Ch, excuse ne. Randy Phebus,
Kansas State University. 1In terns of being about to use

this as a technique that you would use in in-house

| aboratories, do you think that there's potential worker-
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safety risk with all the pipe heading and transferring
and aspirating and centrifuging that is being done? O
shoul d that be a consideration?

DR CRAY: Well, E coli 0157 is serious, So we
adhere to all the safety regulations in our facility USDA
regul ations. And as | showed on the slides, all of these
operations can be done in a safety cabinet.

MR. BILLY: Thank you.

MR. DANI ELSON: Dean Danielson with IDP. |
woul d i ke to point out that there are several industry
conpani es that have adopted or adapted this new procedure
in the last two or three years. 1In fact in 1997-1998,

t hese systens, nore sensitive systens, becane known. And
sonme of us have been using those for a period of tine.

One question to you or the agency is, | am
aware of sonme |abs still using the old nethods today.

" m al so aware through a secondhand source that when
gqueried, the agency will say either nethod can be used.

Now, in terns of defining policy, it seens to
me if there's two nethods out there, one being |ess
sensitive and nore sensitive, we need to get a little
nore consistent in that, I would -- would be ny opinion.
Is there a plan with the agency to specify this new
met hod?

DR. CRAY: | can respond in the sense that this
is precisely the kind of input and thoughts that we'd

| i ke people to share with us as part of this neeting. W
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recogni ze that it was a relatively new nmethod, and we're
hopi ng that there would be people switching over to the
new net hod and gai ni ng experience with it.

And as that process occurred, then we woul d
reconsi der our policy. | nean, there are tradeoffs. |If
the question is, you know, are they -- do we either do
the old nethod or no testing, we'll take the old method.
If they are going to do testing and make a choi ce between
the old and new nmet hods, then we would prefer the new
met hod. But we can neke that clear in terns of what we
-- what cones out of this neeting.

MR BILLY: Kim you have a --

M5. RICE: KimRice, American Meat Institute.
One point of clarification, nmy understanding is that the
new nethod, it's the beads that nmake it nore sensitive
and that the use of the rainbow agar just sinplifies
during the isolation. |It's the use of the beads and then
the agar sinply makes it easier for the technicians in
the lab to pick off colonies.

DR. CRAY: The beads nake it nore sensitive.

If there are a | ot of background colonies that mmc E.
coli 0157, then in our understanding, the rainbow agar
hel ps us select the E. coli 0157. |If there are not a | ot
of background colonies with it of simlar coloration, in
that situation, there isn't an advant age.

For exanple, on one sanple, 128 silver-tone

negati ve col onies were picked froma plate. And only one
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of those was E. coli 0157. On a plate inoculated with
the sane material, rainwater plate, we were able to pick
five out of five. And so the E. coli, if they are there
in |ow nunbers, the rainbow benefits, and also if they
are in -- if there are a ot of confining organisns,
background or gani sns.

MR, BILLY: Okay. Dr. Naidu and then --

DR NAIDU: |I'mDr. Naidu. I'mfromCenter for
Antim crobial Research. On the sanme question, the
sensitivity and specificity of your nethod depends on the
anti body that is sitting out that has been kept on your
magnetic plate. How nuch polyclonal is your antibody and
whether it will recognize all types of E. coli 0157 and
how the life of the antibody during your testing would
influence the result?

DR. CRAY: W use conmercially prepared Dynel
i mmunomagneti ¢ beads. These are used in many
| aboratories in the U S. and Canada and Norway. And ny
understanding is it's proprietary information exactly
what their antibodies are. But nmy understanding is that
it's a polyclonal antibody to E. coli 0157.

That's why we use a serological test. Wen
we' re picking colonies typical of E. coli 0157 off of our
media, we have to confirmchemcally if they are E. col
0157, that they are E. coli and we serologically confirm
that they are 0157 in itself H7. W also performtoxin

tests on all of the isol ates.
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So if an isolate is E. coli 0157-positive
serologically, and if the H7 test is inconclusive, then
we will -- and if it is toxin-positive, we will report
that out as E. coli 0157: H7.

MR, BILLY: Okay. Last question.

MR WOOD: Rich Wod with FACT. Are the costs
of the new tests different than the costs of the fornmer
tests? |Is there an incentive one way or another?

DR. CRAY: The naterials are nore expensive for
the new tests. But the | abor costs are markedly reduced.

MR WOOD: So it's an even trade?

DR CRAY: We think it's -- there's nore
benefit to the newtest. It costs |ess.

MR BILLY: Ckay. 1'd like to nove on. Thank
you very nuch, Dr. Cray. The next presentation wll
focus on the area of irradiation of nmeat products. It
will be made by Dr. Dan Engeljohn.

DR. ENGELJOHN: Good norning. |, too, have a
handout in the back of the roomthat follows through each
of these slides. 1'd like to point out the FSIS website
that's on this first page, as well, where we have nost of
the information |I'm presenting today is al ready avail abl e
on our website. And we will be having, or adding, nore
information to that website shortly.

"1l talk briefly about the final regulation

that just issued. It issued in the Federal Reqgister,

Vol une 64 on Decenber 23, 1999. It becane effective on
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February the 22nd of this year. It involves, for
specific the topic today, it involves the refrigerated or
frozen beef in the uncooked state. It could be packaged
or unpackaged, seasoned or unseasoned.

And the sources of irradiation can be from
gama, which would include the Cobalt 60 or CZM 137
sources or the machi ne sources which would include x-rays
and hi gh-energy el ectron beans. One other piece of
information issued this |ast week was our FSIS Directive
No. 7700.1, which includes the instructions to our
enpl oyees of how they would do verification activities
within the irradiation facilities. That too is available
on our website.

This week, | would hope this week we woul d be
i ssuing a question and answer that contains many of the
guestions that we' ve received since the regulation
published. And it addresses issues related to | abeling,
process control, and so forth. And we'll update that as
we get in nore questions and post that to the website.

Wth regard to the controls that we have in
place, it's our expectation that radiation facilities
will identify critical points within their HACCP system
And this would be for radiation on-site or radiation at a
contracted facility that nay be off-site. Wthin that
control program we would expect that there would be both

symmet ry addressed, as well as docunentation.
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And nost of that docunentation relates to
licensing or registration, training of the enployees that
operate the irradiation program as well as operating the
food perishability aspects of their program In
addition, there would be issues related to worker safety.

And we've added a criteria for citations that
m ght be received fromother federal agencies or other
regul atory authorities related to the operation of an
irradiation facility. And then, we have issues related
to packaging. On the packaging issue, |I'll talk about
next, those packaging criteria are listed in 21 CF. R
179. 45.

| do want to point out that yesterday we did
receive a letter fromthe Food and Drug Adm nistration
that will allow, upon the request of FSIS, recently, it
will allow for a one-year trial, the use of all radiation
materials that are approved for gamma sources to al so be
used for electron sources or x-ray sources. And so we
will be getting instructions out on that that we've
recei ved a nunber of questions on that. | was glad to
get that letter from FDA yesterday.

Wth regard to labeling, this is the area where
we get nost of the comments. But |1'd like to point out
that product that's irradiated inits entirety -- and
that could be either in the package formor in an
unpackaged form-- the requirenents would be that

| abel i ng woul d i nclude the logo which is pictured here on
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this slide in any color and a statenent. And that
statenent could be treated with radiation or treated by
i rradiation.

O if irradiated is in the product nane that,
too, would suffice. But in any case if it's irradiated,
if the product is irradiated in its entirety, it would
have both the | ogo and sone identification of the
radi ati on treatnent.

If irradiated beef is used as an ingredient in
a nmultiingredient product, such as beef used to make
fermented sausage, then the irradi ated beef would be
listed in the ingredients statenent in the order of
predom nance as it's used in the fornul ation.

This last slide tal ks about the radiation
sensitivity of E. coli 0157:H7. 0157:H7 is particularly
radi ati on-sensitive when conpared to salnonella or to
listeria. The d values for E. coli 0157 in the
refrigerated state is .25 kilocurie (phonetic.) 1In the
frozen state, it's .45 kilocurie. To point out for
salnonella, in the refrigerated state, the d value is .4.

And for listeria, it's .48, so it is quite a
bit nore sensitive to radiation than the two other
pat hogens of primary concern in beef. To give you an
idea of what it would take to irradiate beef to elimnate
it to the levels that woul d be representative of cooked

beef, we have in place regulation 9 C. F.R 8318.23, which
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is our cooked beef patty regulation for fully cooked beef
patties.

That is associated with a 5-10g reduction for
salnonella and E. coli 0157:H7. It would require 1.25
kilocurie to irradiate beef in the refrigerated state to
achieve a log reduction for 0157:H7. 1In the frozen
state, it would take a higher dose. It would take 2.25
kil ocurie mnimumto achieve a 5-1o0og reduction. That
woul d nmake it equivalent to a cooked neat patty.

In terns of the recently issued performance
standard rul e for cooked roast beef, where the | og
reduction for salnonella was 6.5 kilocurie -- | nmean, |I'm
sorry -- 6.5 logs, the equivalent in terns of what that
woul d take with the irradiation would be 1.63 kil ocurie
inthe refrigerated state and a m ni num of 2.93 kil ocurie
in the frozen.

And the reason the difference between the
refrigerated and frozen state is that the water particles
are tied up in the frozen state, and it takes a higher
dose to acconplish the sane effect. Wth regard to the
organol eptic (phonetic) properties of irradi ated neat,
our expectation is that there would not be any noticeable
or discernible differences in the taste, the color, the
odor, or other attributes associated with raw ground
beef .

And for those reasons, we believe that

irradiation is extrenely effective in reducing or
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elimnating 0157 fromraw ground beef. And it is our
expectation that we will have irradi ated beef avail able
fairly soon. W do have a training programfor our
i nspectors in the field.

We have roughly four plants that we know are up
and getting ready to irradi ate beef, nostly in the
m dwest in the Chicago area and the Sioux Cty, |owa,
area, and then in the Florida area. Qher than that,
we're waiting to see what kind of response we do get from
the irradiation and neat industry for this technol ogy.
Any questions?

MR, BILLY: Any questions fromthe panel ?
kay. O her questions? Perhaps, | can kick one off,
Dan. There's a followon petition, | believe, from
industry to FDA regarding irradiation of neat products.
Coul d you speak briefly about that and what it's about?

DR. ENGELJOHN: Certainly. There are a nunber
of petitions that have been submtted to the Food and
Drug Adm nistration for irradiation. Actually, there are
seven that have been submtted. And they are being
handl ed by FDA in an expedited nmanner, in the sense that
they have antim crobial properties. And they will be
reviewed on a first-in, first-out-type of basis.

And so | would point out that two petitions
submtted by FSIS for hot bone nmeat and for poultry to
change poultry requirenments to be the same or consistent

with red neat were nunber 5 and 6 on that |ist of
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petitions. And then, the industry petition for
ready-t o-eat product was nunber 7. So it's the last one
that's received.

And so our expectation would be that FDA woul d
resolve the petitions that have cone in prior in the
order they were received. The regulation that we just
i ssued deals with raw nmeat only and can have non-food
seasoni ngs added to it. But that's the extent of
additions that could be to the raw neat.

The industry's petition related to ready-to-eat
nmeat products. And it was very broad in the sense that
it covers all ready-to-eat neat and poul try products.
And that would include all the additives and binders and
treatnments that occur with ready-to-eat neat.

FDA did begin the process of redoing sone of
the additives and binders that would be in neat products
when they originally began the review for the raw neat
petition that was submitted back in 1994. So they've
begun the process. But there's an enornous anount of
work that also has to be reviewed, particularly froma
nutritional and from a toxicol ogical safety standpoint.

It is our hope that we would be able to help
with the review of that petition by providing them sone
expertise. But | think that it would probably be awhile
before they are able to address that particular petition
that woul d deal with ready-to-eat products and primarily

for the effect of Listeria nonocytogones control.
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MR, BILLY: Thank you. Question?

MR. MARSDEN: Yes. Jim Marsden, Kansas State
University. Dr. Engeljohn, one approach that industry's
| ooking at is to utilize an integrated HACCP plan to
reduce the bioburden in the raw neat product prior to
irradiation as much as possible, and then to irradiate or
pasteurize that product using irradiation at |ow doses.

But what they docunented bi oburden control
usi ng m crobiological testing to docunment control. How
does the agency |l ook at that? You were talking about a
5-10g reduction and higher |og reductions that woul d be
consistent with other regulations that are in place.

| f bi oburden were controlled and held at a very
|l ow | evel, we could effectively pasteurize the product
wi t hout havi ng negative sensory effects, and so on. |Is
that sonething that you would | ook favorably on?

DR, ENGELJOHN: | would certainly agree with
the statenents that you made about the effect of a total
process control where you're integrating a variety of
barriers to reduce the bioburden on the product. That is
exactly what we woul d hope industry would nove towards in
terms of all their processing in neat and poultry
products that irradiation would be one of those hurdles
that could be added to it.

And you certainly could reduce the |evel of
irradiation that you mght want to apply to that product.

The 1 og reductions that |'ve provided in the slide, which
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relate to the 5-10g reduction and the 6.5 | og reduction,
were neant as an indicator as to what industry may need
to consider if, in fact, 0157: H7 was contam nati ng raw

beef .

Ri ght now, product that is contam nated woul d
need to either be fully cooked or treated so that the
pat hogen woul d be elimnated or reduced to a safe |evel
Those woul d be the requirenents if you were to cook that
pr oduct .

And so | provided those 5-10g reductions as a
rel ationship to ground beef and 6.5 as a relationship to
roast beef as exanples of the type of reduction that we
woul d, at this point, would view as being clear evidence
that you' ve addressed that particul ar pathogen, that
pat hogen only in the product. Radiation is selective for
t he pat hogens.

Again, their radiation sensitivity is
considerably different. And so the issue of taking care
of 0157 if it's contam nating the product is one thing.
If the issue is trying to go for a labeling claim as an
exanpl e calling your product pasteurized, we have put
di scussion in the preanble to the final rule that we
bel i eve pasteurization is possible.

It may not be feasible today, but through the
controls that you' ve nentioned of controlling the
bi oburden, certainly, a manufacturer may be able to

renove the vegetative cells of the pathogens that are
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there that are of concern to a |level equivalent to a
ready-t o-eat product.

MR BILLY: Ckay. Caroline?

M5. DeWAAL: Thank you. Caroline Smth Dewaal,
Center for Science in the Public Interest. Dan, we asked
because of concerns that conpanies mght use irradiation
as a substitute for good process control and good
sanitation in their plants, we actually asked the agency
to mandate mcrotesting prior to neat being irradiated so
that, in fact, you could eval uate the anobunt of bacteria
in the product. Wy didn't the agency choose to do that
in the final regulation?

DR, ENGELJOHN: ['Ill hedge and say that we
addressed it to sone extent in the preanble to the final
rule. But a general response would be that the agency
believes the systemwe set up with the sanitation
standard operating procedures and the witten prograns
associated with that, and then the associ ated HACCP
regul ati ons that we have in place in conbination don't
provi de the opportunity for there to be lax sanitation in
conmbi nation with irradiation.

Agai n, our expectation is that irradiation
woul d, in fact, be identified as a critical control point
in any processing plant. And we don't see that there
woul d be the opportunity to nmake nore lax the sanitation
procedures in place. W also have in place the pathogen

reduction requirements for salnonella at this tine.
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We did put in our directive that if a
manuf acturer was operating an irradiation process in a
HACCP system and included irradiation as part of that,
that the checks for the pathogen reduction, the
sal nonella testing, would occur after the radiation
process, as opposed to before.

MR BILLY: Nancy?

V5. DONLEY: Nancy Donley from STOP, Safe
Tables Qur Priority. Caroline actually asked ny first
guestion. And I'mjust going to add, kind of, a comment
toit is the necessity that to know the bioload prior to
going in that you can have -- if you have a 6-1oad com ng
in and you're using a 5-1og reduction of a 6-1og | oad and
a 5-log reduction, it's not going to be effective.

That's a maj or concern of ours.

Second i s maybe you can expl ain, Dan, why do
t he agenci es choose to, what I'mgoing to call, roll back
the poultry regulation, which had required that the
poultry be irradiated in the final packaging? And so
they actually rolled that back to renpove that requirenent
to make it consistent with the newrule for red neat.

DR, ENGELJOHN: | would say it's the agency's
opinion that, by allowing the flexibility with the
poultry, which we hoped we'd be able to do partly through
the regul ation we issued, and then raising the maxi num
doses that FDA had previously approved for poultry is

that we provide the opportunity for nore raw product,
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nore poultry to be irradiated, and then used as a
secondary ingredient in other products.

Back in the early '90s when we issued the
poultry regulation FSIS did, in fact, submt a petition
to FDA for that particular approval. And we very
specifically identified that we believed it needed to be
for retail-ready-only product, because at the tine there
wasn't a great deal of accommodated poultry available in
t he mar ket pl ace or other processed poultry products.

And there certainly were not a great deal of
the lowfat poultry products and the sausage products
that are available today. So we believe that the
irradiation process for the raw materi als used as
secondary ingredients in products which today cannot be
irradiated in their entirety would enhance the public
safety and the systemthat we would have in place for
protecting the public health. So |I would view the
poultry regul ati ons as not being a roll back, but one
whi ch woul d further enhance public safety.

MR, BILLY: Dr. Naidu?

DR NAIDU: Narain Naidu, Center for
Antim crobial Research. | would like to expand on
Caroline's question. 1In nedical devices, when you
radiate it, after irradiation you test for pathogens to
seem how much bacteria |load was initially there.

I s the agency | ooking at anything on | ooking

for what is the mcrobial quality? 1s bacteria live or
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dead? It is still an inplenentary pathogen. Are you
planning to do any testing? After irradiation, what is a
dead nass of bacteria in |ike, for exanple, pathogen
content of the neats?

DR. ENGELJOHN: | would say that the agency has
in place a nunber of m crobiological nonitoring-type
prograns. Again, we would view that the irradiation of
raw neat, in conjunction with the HACCP system would be
one where we would follow through with our pathogen
reduction testing for sal nonell a.

If a plant were to nake a health claimor a
| abeling claim such as a very specific reduction for a
pat hogen or a specific statenment about the effect of the
irradiation process, that would be sonething that we
woul d, in fact, verify as part of the HACCP pl an
docunentation that the plant woul d have as to how t hey
were able to achieve what they are clainmng on that
| abel .

MR, BILLY: kay. Thank you very much.
think we're going to nove on now for the next
presentation, which focuses on the area of our risk
assessnment. The presenter will be Dr. Mark Powel | from
the Ofice of Public Health and Science in FSIS. Mark?

DR. PONELL: Thank you. |'mgoing to apol ogi ze
that hard copies were not avail able. However, if you'd
| i ke to request a hard copy be sent to you, you can do so

at the registration desk. This presentation file will be
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made avail able electronically at the OPHS Wbsite. And
"1l put up the website address for that in the final
slide.

On behalf of the FSIS E. coli 0157:H7 Risk
Assessnent team |'m pleased to have this opportunity to
summari ze the draft findings of the agency's assessnent
of E. coli 0157:H7 in ground beef.

My presentation today will cover four areas:
first, a brief background on the process by which the
ri sk assessnent was devel oped; second, our best estinmate
of the magnitude of the public health problem third, the
process risk nodel's predictions regarding the occurrence
of E. coli 0157:H7 in ground beef production; and
finally, the nodeled results of some alternative
mtigation scenari os.

In the interest of tinme, during ny
presentation, I'll refer to E. coli 0157:H7 sinply as
0157. The 0157 ri sk assessnent has been a | arge team
effort. And I'd like to take this opportunity to
recogni ze the many contributions of team nenbers,
consul tants, and scientific peers.

The 0157 Ri sk Assessnent Project began taking
formin March 1998 when | formed a resource group during
the fornul ati on stage of the assessnent. |In COctober
1998, a neeting was held to solicit public input at an

early stage of the process and to release a prelimnary
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docunent descri bing the nodeling approach and summari zi ng
the data acquired by the teamto date.

W have enphasi zed peer input during the
devel opment phase of the assessnment through presentations
at SRA and | AMFES and by conveni ng a week-1 ong,

i nt eragency wor kshop on m crobial pathogens in food and
wat er that involved mcrobial risk assessnent
practitioners from USDA, FDA, EPA, United Kingdom and
New Zeal and.

The peer-review process began in Decenber 1999
with presentations to SRA and the National Advisory
Commi ttee on mcrobiological criteria for food. The
draft results that | will present today reflect changes
that have been nmade to the process risk nodel in |ight of
comments received through the peer-review process.

The 0157 process risk nodel covers all aspects
of ground beef production and consunption fromfarmto
table. The exposure assessment consists of three
sequenti al nodel segnments. The production segnent
out puts the preval ence of 0157 in |live cattle. The
sl aught er segnent outputs the preval ence and | evel s of
0157 in beef trinm ngs destined for grinding.

The preparation segnent outputs the preval ence
and |l evels of 0157 in consuned ground beef servings. And
this final output of the exposure assessnent feeds

directly into the dose response assessnent. The final
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out put of the nodel is the annual nunber of 0157 cases
due to ground beef in the U S

The scope of the assessnent is limted to
ground beef as a vehicle of infection, and therefore,
does not include cross contam nation to, or from ground
beef or person-to-person secondary transm ssion. The
scope of the present assessnent is also limted to 0157,
and therefore, does not include all interohenorrhagic E.
coli.

However, the paucity a replosity of reported
out breaks due to non-0157, conbined with the higher
i solation rates of seratype 0157:H7 in prospective
studies indicates that other EHEC s do not attain the
public health inmportance of 0157 in the United States.
The scope of the assessnent is al so annual and national,
al t hough data are available at sonme points to nodel at
seasonal or regional scales.

I nsufficient data are avail able to nodel
sl aughter, processing, preparation, and other processes
at seasonal or regional sales. The scope of the draft
assessnent includes cooked ground beef products. The
present draft assessnent does not include products
cont ai ni ng ground beef that are prepared by neans ot her
t han cooking, for exanple, fernented sausages.

W al so have not included raw ground beef
consunption which is a very uncomon practice in the U S.

But the ingested doses woul d be anal ogous to very
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under cooked ground beef. And this is considered. |Intact
steaks and roasts are excluded, because potential surface
contam nation would very likely be elimnated during
cooki ng.

The present draft assessnment does not yet cover
ot her nonintact cuts of beef, such as steaks or roasts
t hat have been bl ade-tenderized, or injected with needl es
that may introduce surface contam nation into the
interior nuscle tissue. However, FSIS does plan to
address the other nonintact products in the subsequent
iteration of the risk assessnent.

This table presents our best estimte based on
epi dem ol ogi ¢ data i ndependent of the risk assessnent
nodel of the nagnitude of the 0157 problem attributable
to ground beef and places it in the context of the
magni tude of the problemfromall sources. W estimte
t hat sonmewhere between 16 and 40 percent, with a nost
| i kely value of 18 percent of all cases, are due to
ground beef.

The estimated distribution of the total nunber
of cases of 0157 due to ground beef has a nedi an of
approximately 16,000 and a 95-percent interval of
approximately 9,500 to 29,000. Approximtely 10 percent
of the cases are characterized as severe; that is, bloody
diarrhea for which the patient seeks nedical care.

The estimated annual nunber of deaths due to

0157 in ground beef ranges from5 to 20. This figure
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conpares the epidem ol ogical estimate that the nunber of
cases of 0157 due to ground beef with the results

predi cted by the risk assessnment nodel under the
basel i ne, or as-is scenario.

The broader red curve, which peaks at about
15, 000 cases per year, this characterizes the full range
of uncertainty about the epidem ol ogic data, while the
narrower blue curve with a peak around 20,000 0157 cases
per year only represents our uncertainty about the
central tendency or the nost likely value, if you will,
of the draft risk assessnment nodel.

The full range of uncertainty in the risk
assessnment nodel woul d be nmuch greater, but the degree of
overl ap between these two curves suggests that we may
draw i nferences fromthe nodel with sone degree of
confidence. This figure presents the nodel's estinmted
preval ence of 0157 at various points in the ground beef
production process, including the conplete upper and
| ower bounds of uncertainty in the risk assessnent nodel.

Here, CB connotes cow bull, and SH neans
steer/heifer. Qur best estimte of the preval ence of
0157 in live cattle destined for ground beef production
is 11 percent. The bounds of uncertainty depend upon the
cl ass of aninmal considered, fed or culled, but range from
| ess than 5 percent to greater than 15 percent.

The estinmated preval ence of 0157 on carcasses

in the chiller ranges froma fraction of a percent to
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approximately 3 percent. For the cow bull plants, the
estimated conbo bin prevalence is 15 percent with a range
of uncertainty of 6 to 28 percent. For steers and
heifers, the estinmated conbo bin preval ence is 41 percent
with a range of 22 to 59 percent.

Qur best estimate of the preval ence of 0157 in
grinder loads is 89 percent with a range of uncertainty
from71 to 96 percent. Now, |'I|l proceed to the nodel ed
results under a series of alternative mtigation
scenarios. |In each of the scenarios considered, we do
not specify how the mtigation would be achi eved, but
sinply pose what-if questions to the risk assessnent
nodel .

In each case, we estinmate the effect, |eaving
everything else in the nodel the sane of the mitigation
on the estimated annual nunber of 0157 exposures. This
figure, then, presents our current best estimte of the
annual nunber of 0157 exposures in ground beef servings
af ter cooki ng.

The range is |large, about 240 to 340, 000. But
as in the nodel conparison in slide 9, this figure does
not capture the full extent of uncertainty in the draft
ri sk assessnent nodel. This figure presents the
estimated reduction in 0157 exposures, |eaves everything
el se in the nodel unchanged due to a 25-percent reduction
in the preval ence of 0157 fecal -shedding, live cattle

prior to slaughter.
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This scenario estimates the effect of a 25-
percent reduction in the preval ence of 0157 on carcasses
at the chiller after decontam nation neasures. This
figure shows the estinmated effect of reducing by 25
percent the frequency of internal ground product
tenperatures during storage that are in excess of 41
degrees Fahrenheit.

This figure, then, conpares the three
mtigation scenarios just considered. Each appears to
have a significant effect in reducing the nunber of
exposures. W have not yet nodeled the cumul ative
effects of multiple mtigations.

And whil e each of the hypothetical mtigations
presented appears to have a significant effect in
reduci ng exposures, these results need to be interpreted
cautiously, and further analysis of the process risk
nodel is needed before we can quantify the public health
effects of these mtigations. For exanple, we should not
expect to find a direct proportional correspondence
bet ween the frequency of exposures and the nunber of
cases.

In other words, the 25-percent reduction in
exposures may translate into a reduction in the 0157
ill nesses of greater than or |ess than 25 percent.
Nevert hel ess, these what-if exanples denonstrate the rea
utility of the risk assessnment nodel as a tool to support

ri sk managenent deci si on-maki ng.
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This final figure shows the estinated effect of
testing 25 to 100 percent of grinder |oads produced at
pl ants using the current FSI'S nmethod and rendering
pat hogen-free any | oads that are detected positive.
Again, the effect in this range of testing appears
significant.

A 100- percent testing scenario could be
consi dered as an upward-bound estinate of the direct
i npact of such a programat this point, although a
testing programwoul d al so have indirect inpacts that may
be difficult to predict or to quantify. The next step
for the 0157 Ri sk Assessnment teamis to draft a report
docunenting the baseline risk assessnent nodel.

W anticipate releasing a draft for public
comment and peer-review in the spring. Before
concluding, I'll draw your attention to the project’'s
website where the draft report and other project-rel ated
information, including this presentation file, will be
made el ectronically accessible.

MR, BILLY: Any questions? Questions fromthe
panel ? Dan?

MR, ENGELJOHN: This is Dan Engeljohn with
USDA. Mark, could you clarify one of the statenents you
made about the ground beef that was used for your
nodeling the information that you put in here? Ws it

for ground beef that's used specifically for ground beef,
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for raw ground beef? O was it used for ground beef that
may be used for other ground beef products?

DR. PONELL: We considered ground beef neals
bei ng 100- percent ground beef and anot her category of
servings in which ground beef was an ingredient in the
serving. So the full range of servings that include
ground beef.

DR. ENGELJOHN: This is Dan Engel j ohn agai n.
Coul d that include product that would be used for cooked
meat bal | s?

PONELL:  Yes.
ENGELJOHN:  Ckay.

3 3

BILLY: Yes, Caroline?

M5. DeWAAL: Thanks. Caroline Smth DeVaal,
Center for Science in the Public Interest. | have two
guestions. First is where did you get your preval ence
nunber for the incidence of E. coli 0157:H7 in the live
ani mal ?

DR POWELL: This was based on a nunber of
studi es that have | ooked at the gastrointestinal
preval ence of 0157. W did not consider the hide
preval ence, the G -positive preval ence of live aninmals
that we're estimting.

M5. DeWAAL: So this does not include sone of
the nost recent data on the preval ence of the @ tract?

I s that what you're saying?
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DR. PONELL: It does include the nost recent
evi dence on the gut prevalence. It does -- we do not
nmeddl e the hide preval ence. There has been sone reports
recently on hide preval ence.

M5. DeWAAL: And what's the high-end preval ence

esti mat e?

DR. PONELL: For d-positive?

M5. DeWAAL: Yes?

DR. PONELL: Qur best estinate is 11 percent,
and the bounds is 5 percent -- less than 5 percent to

greater than 15 percent for G -positive live aninmals
destined for ground beef production.

M5. DeWAAL: And secondly, of all the scenarios
you did test, you found that testing 100 percent of the
grinder loads really rendered the greatest public health
benefit?

DR POWELL: That was intended to be an
upper - bound estinmate on the effect that, not only
testing, but also rendering pathogen-free any grinder
| oads that were detected positive could have.

M5. DeWAAL: Did you nodel any testing at the
carcass |evel ?

DR. PONELL: W have not done that yet.

M5. DeWAAL: And just to clarify for mnyself,
the preval ence fact that you have identified, the
preval ence in the conbo bins was 41 percent, and the

preval ence in the grinders was 89 percent.
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DR. PONELL: Let nme go back to that.

M5. DeWAAL: So 89 percent of grinders, you're
estimating, are contam nated or nay render contam nated
pr oduct ?

DR. PONELL: For cow bull plants, the estimted
conbo bin prevalence is 15 percent with a range of
uncertainty of 6 to 28 percent. For steers and heifers,
the estimated conbo bin prevalence is 41 percent with a
range of 22 to 59 percent. And then, our best estimte
of preval ence of 0157 grinder loads is 89 percent with a
range of uncertainty from71 to 96 percent.

| should note that nost of the |levels predicted
by the nodel are at very low | evels that woul d be very
unlikely to be detected by avail able testing nethods.

MR. BILLY: D. GII?

DR GLL: Colin GIIl, Agriculture Canada. The
nodel s, | believe, are constructed on the basis that al
contam nation with E. coli 0157:H7 occurs as a result of
contam nation of carcasses with feces from sheddi ng
ani mal s.

Seei ng as how the nouth of the animal,
persi sting popul ati ons of bacteria, and inproperly
cl eaned equi pnent, and bacteria which grows in equi pnent
whi ch warns during processing, are potentially major
sources of E. coli, and therefore of E. coli 0157: H7,

what effect do you think taking these sources of
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contam nation into account woul d have on the predicted
val ue of your nodel s?

DR. ENGELJOHN: The nodel currently does
i nclude the potential for contam nation during
fabrication. W nodel, the correl ation between the
G -positive animal and the |ikelihood that a carcass is
contam nated. It nmay be contam nated by itself. It may
be contam nated by the environnment. It nay be
contam nated by an adj acent carcass.

W don't specify the nechani sm by which a
carcass is contamnated. W rely sinply on the enpirica
evi dence that establishes our best estimate of the
fraction of carcasses that becone contam nated, given an
i ncom ng preval ence of A -positive animals. So we cannot
speci fy the nmechani sm by which the carcasses becone
cont am nat ed.

However, the nodel as it is currently drafted
and conposed does seemto conport reasonably well with
our estimate from an i ndependent source of data, the
epi dem ol ogi ¢ data. Therefore, we feel that |ooking at
these alternative scenarios and the effects that they
m ght have, it's reasonable to draw i nferences fromthe
current drafted nodel

MR BILLY: Kin®

M5. RICE: KimRice, American Meat Institute.

The rest of the data on conbos and product, where did you
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get that? Were's that data comng fron? You said you
got the carcass data from studi es done on G |evels.

DR. ENGELJOHN: Right.

M5. RICE: The other data, | mssed that.

DR ENCGELJOHN: The nodel has been constructed
to predict at various points. And we have "ground-
truthed" the data at the point of ground beef production
with the FSIS testing data that's been done.

W' ve al so "ground-truthed" the data on the
carcass prevalence fromthe FSIS testing that's been
done, taking into account the sanple size, the
sensitivity of the tests. W presented this information
at the National Advisory Conmttee neeting in Decenber
And so you can get a nore conplete description of the
under pi nni ngs of the nodel fromthat presentation.

M5. RICE: So the nunbers that you have on, not
this chart, but the one where it says -- yes, that --
those for the conbo bin and grinder |evels, those are
estimtes? They are not actual data that you have on
i nci dence rates?

DR, ENGELJOHN: Well, they are nodel ed
estimates that, at the grinder load, are -- there's an
overlap with the preval ence that woul d be esti nmated
directly fromthe FSIS testing data, taking into
consideration the sanple size and the sensitivity of the
test.

MR BILLY: Nancy?
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V5. DONLEY: Nancy Donley from STOP. |
actually have two questions. Nunber one is how nuch of
this research was new research that you comm ssioned to
have? And were there other parts of this research that
were studies that were given to you?

DR ENCELJOHN: We have relied on the
avai l abl e, publicly available, information for the npst
part. There has not been a | ot of data that's been
submtted to the docket in response to our request in
Cct ober of '98 for data subm ssions. So we have used,
for the nost part, the publicly available data, the data
that's produced by FSIS.

We have had a coupl e of subm ssions froma
couple of plants regarding their testing data in addition
tothat. And as | said, we were able to incorporate sone
of the new information on the |live aninmal preval ence that
has been coming out. But a lot of the reported findings
have not yet nade their way into the published
literature

M5. DONLEY: And then, ny second question is |
find it interesting that you kind of did a what-if
scenario on this end of the chart, if you will, at the
grinder of your testing 25 percent at the grinder and 100
percent at the grinder level. D d you take it the other
direction and ook at it in the live aninmal and say what
if we reduced it 25 percent or 100 percent in the live

ani mal and what would the results be?
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DR ENCELJOHN: The scenario, the live aninal
scenario that we consi dered, again w thout specifying how
it mght be done was what if the |ive animl preval ence
were reduced by 25-percent? And that was estinmated to
have a significant effect. Again, we aren't at the point
yet where we can quantify the effect, but we're
confident, based on this estimate, that there is a
significant effect.

MR BILLY: Could you, just for everyone here,
explain what the red dot neans in the context of this
graph?

DR. ENGELJOHN: Right. The blue curve shows
the -- our estimate, our nost |likely estinate, of the
nunber of exposures after cooking under the baseline
scenario. W have sone estimte of our uncertainty
regardi ng that nost |ikely estimte.

W have done one run under this 25-percent
reduction of live animal preval ence scenario and achi eved
about a 210, 205,000 annual exposures. Because it lies
wel | outside the lower tale of this distribution, we feel
confident in saying there's a significant effect, a
significant reduction achieved by reducing |ive ani nal
preval ence by 25 percent.

MR, BILLY: GCkay. Thank you. You can speak.

MR. BOLTON: Lance Bolton, Dupont Quality Con.
My question is whether you have taken into account the

nmet hods used to determ ne baselines |ike the nunber of
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organisns in live animals and G tracts and the relative
sensitivity of those nethods and whet her or not the nodel
has been adjusted for those?

DR. ENGELJOHN:. We have nodel ed sensitivity as
a function, both of the sanple size and the concentration
in the sanple.

MR BOLTON: But the actual nethods used were
the sane nethods used in the tests that you put together?

DR. ENGELJOHN: We have adjusted all preval ence
estimates to actual preval ence that woul d be inferred,
given the test sensitivity.

MR, BILLY: Okay. The next person | have is
Rosenary.

M5. MUCKLOW |'m playing catch-up. |'msorry
| was a little late this norning.

MR, BILLY: Wuld you say your nane and
affiliation?

M5. MUCKLOW  Excuse nme. Rosemary Mucklow with
the National Meat Association. The data that you base
this on, could you tell nme again, | think you nentioned
it, the time frane that it was collected on, the data
that this is based on? Is this new data, recent data,
old data? What sort of tinme frame was it collected over?

DR. ENGELJOHN: There's a wi de variety,
vol um nous data. W have used the nost recent data

avai l able. In sonme cases, obviously, the surveillance
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data, it will be nore tine-sensitive. The nore recent
data will be nore reflective.

However, other data that may be on, say, the
efficacy of a process, there's no need to think that that
woul d become outdated as long as the report is
wel | -docunented. |'d refer you to the prelimnary
pat hways and data book that |lays out a |ot of the
information that's been used.

M5. MUCKLOW And if | go to your website, as
listed up there, will I find the backup for what you have
explained to us this norning and the various charts, and
SO0 on?

DR. ENGELJOHN: The draft report will be nade
avai l able on this website.

M5. MUCKLOW  \When?

DR. ENGELJOHN: We anticipate releasing the
draft report for public comment and peer-review this
spri ng.

M5. MUCKLOW | just recently becane aware of a
paper that was published and peer-reviewed called Topics
in Mcrobial R sk Assessment Dynam c Flowtree Process
whi ch was, | understand, funded by FSIS. And Harry Marks
was the lead investigator. This is above ny grade |evel
in statistics. Wre the findings of this paper included
in what you discussed this norning?

DR ENCELJOHN: We have utilized the data that

is the base, the clinical trial data that is the basis
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for that paper that you're referring to. W have nodel ed
t hose responses for 0157: H7 sonewhat differently. The
Shi gel l a species that Marks and col | eagues reported are
considered to be an upper-bound on the infectious dose
for E. coli 0157:H7 with the enteropathogenic E. coli.

The EPEC s are considered to be a | ower-bound,
and so we have nodel ed the dose response as bounded by an
envel ope, essentially, between those two dose response
curves with the nost |ikely value for 0157 that is
derived from out break dat a.

M5. MUCKLOW Are there any other published
papers that were funded by FSIS? This is the first |'ve
heard of this one that's a year and a-half old. Are
there any others that were included as resource material ?
O will we wait until you issue the Wite Paper before we
know t hat ?

DR, ENGELJOHN: Again, | would refer you to the
Prelim nary Pat hways and Data Book that's been avail abl e
since Cctober 1998. That docunents the available data to
that point. W have since acquired and been nade aware
of other data. And that will be fully docunented in the
draft report that is to be rel eased soon.

M5. MUCKLOW And the Prelimnary Pathways Data
Book is up at that website?

DR ENCELJOHN: That's correct.

M5. MUCKLOW  Thank you.

MR BILLY: Okay. Next, Ann?
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V5. HOLLI NGSWORTH:  Ann Hol I'i ngswort h, Keystone
Foods. | have two questions, the first probably is just
fromignorance. You used a termcalled "ground-truth".
Coul d you explain that in a little nore detail so | can
under st and what you neant ?

DR, ENGELJOHN: That is our termfor evaluating
t he consi stency between the nodel's prediction and the
enpirical data that's available. Another termwould be
val idate, but that's perhaps a little bit too strong.
There's a lot of discussion within the statistical
circles about just what validation of a nodel is.

Just because it agrees with the observed data
doesn't necessarily mean that, you know, a stopwatch is
right twice a day. It doesn't nean the nodel is
necessarily working. But that is our conparison of the
avai l abl e enpirical data with the nodel's predictions.

M5. HOLLI NGSWORTH: Ckay. The second question
when you were discussing the grinders portion where you
said that 89 percent was your best estimte of
contam nated product. You said that you conpared that to
the USDA data for E. coli 0157:H7 and testing procedures
that were outlined in 101 (phonetic).

That only includes those portions of the
grinders that choose not to test within the limts of
that directive and does not include a vast nunber of

grinders to test that product. Does this include the
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data froma representative portion of the grinders,
don't believe?

DR. ENGELJOHN: That is the best enpirical data
that we have. W would wel conme nore representative data
if it were to becone avail abl e.

MR BILLY: Ckay. |I'mgoing to take two nore,
then we're going to have a brief break. So the next
person | have on the list is Dean.

MR. DANI ELSON: Thanks Tom  Dean Dani el son,
IDP. Mark, | didn't -- don't believe that you took into
account or at |east spoke to potential seasonal and
regional differences or activities of 0157: H7 that we
know occur out there. 1've really got three points to
make. That's one.

Nunber two, that 89 percent level, that gets to

be a pretty significant nunber. |'mcurious as to how
you got that. | would be interested in reviewing that in
nore detail, but in particular with a 15 percent cow bul

rate of 41 percent fed beef, and then all of a sudden we
| eaped 89 percent on grinder loads. It's a pretty

interesting leap that kind of has baffled nme for the

monent .

DR. ENGELJOHN: Ckay.

MR DANIELSON: Then I'Il finish that, what is
a grinder load to start with? 1 don't understand what

that termneans. That would be a point. And the second

guestion and the third question is you define a current
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FSI'S nmethod for testing grinder loads. |'mnot aware of
a defined FSIS nethod for testing grinder |oads, so sone
clarification.

DR, ENGELJOHN:. [I'Il try and renenber your
guestions in turn. W' re nodeling the average over a
year throughout the nodel, because although we're aware
that at certain points there's data available to, that
suggests seasonal variation, at other points in the node
there, we don't have that sort of seasonal data.

And therefore, we're not | ooking at
geographi cal or seasonal variation throughout the nodel.
W have to go to the | owest conmon denom nator of the
avai | abl e data and nodel at the annual national |evel.
One of the reasons, again, that the preval ence is higher
than previously reported is that the vast majority of the
positive grinder |oads, positive carcass bins, conbo bins
that the nodel predicts are on the order of one |og per
conbo bin, okay, or one -- zero |logs per grinder |oad.

So these are large quantities of product
contam nated at very low | evels. Neverthel ess, the node
predicts that they contain, you know, if a grinder |oad
that is conposed of, you know, three or four conbo bins,
2, 000- pound conbo bins is predicted to contain one
organism it is a positive conbo bin, I'"msorry, grinder
| oad.

W nodel grinder | oads containing anywhere from

one to several 2,000-pound conbo bins that would be
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ground together. That's what we refer to as grinder
loads. So it's a variable quantity.

VMR, DANI ELSON:  Ckay.

DR. ENGELJOHN: Did that address all of your
guestions?

MR. DANI ELSON:  Yes.

MR, BILLY: One last question, and then we're
going to take a break. JinP Just speak up.

MR, HODGES: Jim Hodges, Anerican Meat
Institute. | have two questions. Wen you presented
this data to the Mcro Advisory Commttee, they had
several questions, suggestions, even criticisns of the
way of projecting through the system about conparable
data to support some of the conclusions. Do you plan to
return to the mcro conmttee for advice and gui dance
after you've provided your nodel? And if not, why?

DR. ENGELJOHN: We plan on naking the draft
ri sk assessnent avail able for public comment and peer-
review. And the National Advisory Conmttee has been
part of that peer-review process.

MR, BILLY: So the answer is yes.

MR, HODGES: WIIl you go back at the commttee
to have a discussion about that at the mcro commttee to
have questions?

DR, ENGELJOHN:  Yes.

MR BILLY: Yes.
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MR. HODGES: The second question, in your
projections at the conbo and grinder levels, I'm
predi cating on incidence |levels that are occurring in
carcasses, | believe that you are projecting that those
are standing to the systemon a theoretical basis.
You' re saying that 89 percent of a grinder |oad has a
potential to contain at |east one organism

How do you reconcile that with the data, the
ground beef data, that FSIS selects in their 0157
sanpl i ng program and shows sonewhere in the nei ghborhood
of .4 percent? And secondly, what can you infer from
that about testing and its effects?

DR. ENGELJOHN: One of the anal yses that we
presented at the mcro conmmttee showed the overl ap
bet ween the nodel's predictions and that which would be
inferred fromthe FSIS G ound Beef Testing Program
Again, the levels that are predicted by the nodel are
such that it would be very unlikely, given a 325-gram
sanple froma very large quantity of product contam nated
at low levels, to be detected.

The vast majority of servings, for exanple,
that would cone out of a large grinder |oad that woul d
contain one log total of contam nation would obviously be
negative. There would only be a small nunber of servings
fromsuch a grinder |load that would contain any 0157: H7.

MR BILLY: Okay. W're a little bit behind

schedul e, obviously, so what 1'd like to do is try to
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conpress this break and ask that you return by 5 after

11.

(Whereupon a recess was taken.)

MR BILLY: |If people would take their seats,
please, I'd like to get started. GCkay. 1'd like to,
before |I introduce the next speaker, just nake a brief

commrent which is that to reiterate what was said about
this prelimnary risk assessnent. Again, the results
t hat have been presented are prelimnary results that
will be contained in a draft report.

That report will be subject to further peer-
review, as well as public input. W recognize that there
are new data that will be presented today from various
sources. It would be our intent to use that data to the
extent that we can, in terns of further refinenents of
t he nodel, and obviously, the results that it would
predict. So this is an iterative process.

W feel we've conme a long way, in terns of the
devel opnent of the nodel. GObviously, it's critically
i nportant that we have the best data that we can find to
use in the nodel to nake these kinds of predictive
results nmost useful. So we |ook forward to the
additional presentations today, as well as further
comment and input that we'll receive when the draft
report cones out this spring.

Next, 1'd like to introduce Dr. Sonja O sen

She is with the Foodborne and Di arr heal D seases Branch
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in the Division of Bacterial and Mycotic Di seases at the
Centers for Disease Control and Prevention. She'll mnake
a presentation on E. coli 0157:H7, a continuing threat to
our food supply. Dr. dsen?

DR. OLSEN. Thank you. Good norning. Today,
|"mgoing to talk to you about E. coli 0157:H7, a deadly
pat hogen whi ch continues to threaten our food supply.

For sinmplicity and brevity during the rest of the talk |
will refer to this organismas 0157.

First, I'll give you a little background on the
organism Then, | will tell you about CDC s estinates of
t he burden of illness fromO0157 in the United States.
After that, | will discuss recent trends over tine, and
then end with a discussion of the sources of infection.

0157 was first identified as a cause of human
illness in 1982, follow ng two outbreaks of bl oody
diarrhea that were |inked to hanmburger patties served at
fast-food chain restaurants. Since these first
out breaks, we have | earned a great deal about 0157 and
the illness it causes. The organismhas a very |ow
i nfectious dose. Less than 10 organi sns can cause
i nfection.

It is shed in the feces of healthy cattle.

0157 is one of a nunber of sero-types of Shiga
t oxi n-producing E. coli that can cause di sease. After

i ngestion, illness begins wth nonbl oody diarrhea and
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abdom nal cranps. In many, but not all persons, the
illness then progresses to bl oody diarrhea.

In nost persons, the illness results within a
week, but in approximtely 6 percent, it progresses to
henol yti c-urem ¢ (phonetic) syndronme. Henolytic-uremc
syndrome is a life-threatening condition characterized by
anem a, |low platelet count, and kidney failure. It
affects persons of all ages, but the highest rate is in
children I ess than five years ol d.

In U S childrenit is the major cause of acute
ki dney failure; 3 to 5 percent die, and 10 percent have
stroke or chronic kidney failure. There's no specific
treatnment for 0157 or HUS. Antibiotics do not cure the
illness. Therefore, prevention is critical.

So how big is the problemof 0157 in the United
States? To estinmate the burden of illness for specific
di seases, we rely on surveillance data. This slide shows
a surveillance pyram d which represents the burden of
illness for any given disease. As you can see, there are
limtations with surveillance data.

In order for a case of any disease to be
captured by routine surveillance, the follow ng events
must occur: The ill patient nust decide to visit a
health care provider. Provider nmust decide to obtain a
stool culture. The stool culture nust be tested for the
organism And the test nust be positive. And finally,

the results nust be reported to public health officials.
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At each of these steps, sone proportion of
cases are lost, or at least could be lost. Recognized
out breaks account for only a very small proportion of
reported cases, essentially, the tip of the iceberg. To
gquantify the degree of attrition at each step, CDC, FSIS,
FDA, and state health departments created the Foodborne
D seases Active Surveillance Network, or FoodNet.

The network includes nine sites, the nost
recent addition being Col orado, with a conbi ned
popul ation of 28 million residents under active
surveill ance. FoodNet sites connect active surveillance
for seven bacterial pathogens, including 0157.

In addition, FoodNet enploys a series of
surveys that help us better understand the degree of
underreporting at each stage of the pyramd. First, the
popul ati on survey in which people are contacted at hone
and asked whet her they've had acute gastroenteritis
recently, and if so, did they seek nedical care?

Second is a physician survey in which health
care providers are asked how often they obtain stool
cultures frompatients presenting with acute
gastroenteritis. Third is a | aboratory survey to
determ ne how often stool cultures are tested for
speci fic pathogens and how often the results are reported
to health officials.

Through the system of surveys, it is possible

to work backwards fromthe nunber of cases detected
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t hrough active surveillance to determ ne the nunber of
cases that likely occurred in the population. Using this
approach, it can be shown that for every
culture-confirnmed case of 0157 reported to CDC, there are
a total of 20 cases that occurred in the community.

Thus, we use a nultiplier of 20 to estinmate the
true nunber of infections in the country. Using FoodNet
data, CDC recently derived national estimates for
foodborne illness. This slide shows the results for
0157. W estimate that 0157 causes over 73,000
illnesses, 2,100 deaths, no hospitalizations, and 61
deaths overall. O these, foodborne transm ssion is
estimated to cause over 62,000 illnesses, over 1,800
hospitalizations, and 52 deat hs.

Now, | want to discuss sone of the recent
trends. Several sources of data have | ed some to believe
that the nunber of 0157 infections per year is
increasing. The next two slides are neant to expl ai n why
this is not necessarily true and may be an artifact of
reporting. This slide shows the nunber of outbreaks of
0157 infection in the United States between 1982 and ' 98.

There were a total of 206 outbreaks reported to
CDC. As you can see, it appears that the nunber of
out breaks is increasing dramatically. However, 0157 was
not discovered until 1982. And since this tinme, our
di agnostic and reporting capabilities have been inproved

dramatically. Further, after the Western states outbreak
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in 1992 and '93, 0157 becane a nationally notifiable
di sease.

In addition, PulseNet, a network designed for
states to conpare nol ecul ar patterns of isolates from
f oodbor ne pat hogens such as 0157, was added in 1998. As
aresult, we are now able to detect smallersized
out breaks that were probably occurring all along, but not
detected through routine surveill ance.

Anot her way of show ng that our reporting has
inproved is to | ook at the nunber of states reporting by
year. Shown here are national surveillance data for 0157
infections for the period 1993 when 0157 becane
reportabl e through '98. The yellow line indicates the
nunber of states reporting, and the red bars indicate the
nunber of cases reported.

As you can see, the nunber of reported cases
has increased in recent years. But nost, if not all, of
this increase can be attributed to the grow ng nunber of
states reporting. Perhaps, the best data we have to
assess recent trends are FoodNet data, which is based on
di agnosed cases of 0157.

Because FoodNet has a defined area, it is
possible to calculate rates. Therefore, these data nost
accurately reflect current trends in the United States.
This slide shows the nost recent trends in 0157

i nfections using FoodNet data. Shown here are the nunber
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of cases per 100, 000 persons of 0157 infection and
pedi atri c HUS.

As you can see, the rate of 0157 infection was
2.7 in '96, 2.3 in 1997, and 2.8 in 1999. Although there
are only three years of data, the rate of infection seens
to be fairly stable. Simlarly, the rate of pediatric
HUS was relatively stable at 0.58 in '97 and .7 in 1998.

Now, |'m going to discuss what we know about
t he sources of the infection of 0157. Mich of what we
know about the epidem ol ogy has been | earned from
out break investigations. This slide shows the various
nodes of transm ssion in 206 outbreaks reported to CDC
since 1982. Foodborne transm ssion accounts for the
majority of recogni zed out breaks.

Per son-to- person transm ssion accounts for 20
percent. However, it's inportant to note that 0157 does
not naturally live in the human intestine. Therefore,
nost out breaks, due to person-to-person spread, often
begin with a person who ate a contam nated food.

Drinking water or swimm ng was a node of transmission in
10 percent of recogni zed out breaks.

Now, I"mgoing to focus just on those outbreaks
that were foodborne. This slide lists the najor food
categories inplicated in foodborne outbreaks with a known
source of transm ssion. As you can see, ground beef
accounts for the greatest proportion of outbreaks, 55

percent .
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O her types of neat, such as beef or gane neat,
account for about 10 percent of outbreaks. And produce
accounts for 20 percent. Although there's sone
specul ation that in recent years the nunber of outbreaks
due to ground beef is decreasing and the nunber due to
produce is increasing, our data do not support this
trend.

Now, we have di scussed the sources of
transm ssion ascertain from out break data, which actually
represent a very small nunber of cases, so what do we
know about the source of infection from sporadic
infection? There have been several case control studies
to look at risk factors for sporadic illness.

Sporadi c infections are single cases that don't
have any obvi ous connection with any other case. The
first sporadic case control study was conducted in 1990
to 1992 in 10 medi cal centers throughout the United
States. In uniforned and varied analysis, illness was
significant associated with eating hanburger, eating
uncooked hanburger, and eating in a fast-food restaurant.

These findings confirnmed and expanded on our
know edge of 0157 transm ssion from out breaks. A second
case control study of sporadic infections was conducted
from 1996 to 1997, using cases in participating FoodNet
sites. The results were intriguing. Again, illness was
significantly associated with eating pink hanmburger or

ground beef at honme or at a restaurant.

Heritage Reporting Corporation
(202) 628-4888



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

70

However, in marked contrast to the previous
study, illness was associated with eating hanmburger at a
restaurant that was not part of a fast-food chain. Wy
should this be? What we'll call an inportant event that
occurred between these two studies, nanely the nassive
Western states outbreak of 0157 in fast-food chain
restaurants that occurred in 1992 and 1993, as a result
of this outbreak, we suspect that the fast-food industry
i npl enent ed several changes, including inproved quality
control of meat and cooking nethods wi th higher
tenperature and | onger timnes.

These process control neasures nean that ground
beef served in fast-food restaurants is safer than it was
before. And as a consequence, people may now be | ess
likely to becone infected with 0157 by eating ground beef
served at a fast-food restaurant.

In 1996, USDA introduced the pathogen reduction
and Hazard Analysis and Critical Control Points, or HACCP
Rul e. The objective was to reduce pathogens in our food
supply with process control and m crobiologic testing at
t he sl aught erhouse and grinding |evel. Just as
surveillance is critical to nonitoring disease trends in
humans, it is equally inportant to nonitor trends of
contam nation in the food supply.

CDC feels that HACCP is a rational
scientifically sound programthat will ultimately help

reduce the incidence of illness due to foodborne

Heritage Reporting Corporation
(202) 628-4888



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

71

pat hogens. As early as 2000, HACCP was still in the
process of inplenentation for ground beef. Therefore,
it's too early to expect to see significant declines in
t he i ncidence of 0157.

However, we know that the incidence of other
di seases has decreased followi ng targeted HACCP-1i ke
prograns. A good exanple is the decrease in sal nonella
enteriditis (phonetic) following a fl ock-based quality
control program | want to briefly nention that in
addition to 0157, there are other serotypes of Shiga
t oxi n- producing E. coli.

O her current surveillance for these organi sns
in humans is limted. Efforts are underway to inprove
them Like 0157, these pathogens, including 0111 and
026, have been found in cattle and ground beef and are
known to cause severe illness and even death in humans.

As our diagnostic and surveillance tools
i nprove, non-0157 E. coli are likely to play a | arger
role in human di sease. For this reason, it's inportant
to be thinking of these organisnms as potential food
contam nants. Fortunately, because of their simlarity
to 0157, it is likely that current efforts, such as
HACCP, will effectively reduce contam nation fromthese
pat hogens, as well.

In summary, 0157 infection remains a serious
problemin the United States. Infection with the

organi sm can cause severe illness and even death. CDC
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estimates that there are approximtely 73,000 ill nesses
and 61 deaths each year in the United States due to 0157.
Foodborne transm ssion accounts for the najority of

i nfections, both outbreak-related and sporadic.

And ground beef continues to be identified as a
maj or risk factor. Qur case control studies have shown
how HACCP and ot her interventions by USDA and the neat
i ndustry have hel ped to reduce specific problens, nanely
in the fast-food industry.

Foodborne transm ssion of 0157 is preventable.
And changes in the neat industry are an inportant part of
this prevention. Conprehensive prevention strategies
fromfarmto table are needed. Thank you.

MR, BILLY: kay. Thank you very much. Any
guestions fromthe panel? Dan?

DR. ENGELJOHN: Dan Engel john with USDA. On
the slide that you had about CDC supporting HACCP with
m crononi toring, could you explain or go into that in a
little nore detail what you nmeant by that?

DR OLSEN: Yes. | think we think it's an
i nportant part of the HACCP and control part point,
control process that just as we are, you know, nonitoring
for pathogens in humans, that it's inportant to nonitor
for these pathogens in the food supply to know what the
| evel of contami nation is and, as you know, a way of

nonitoring the different control points.
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DR, ENGELJOHN: If I could follow up, so you
woul d envision that as an FSI S-directed, nonitoring-type
pr ogr anf?

OLSEN.  Correct.
ENGELJOHN:  Ckay.

3 3

BILLY: Bill?

DR. CRAY: Bill Cray, FSIS. Are you aware of
any differences in the actual isolates that are
associ ated with produce foodborne illness, and say, beef
i sol ates?

DR. OLSEN: You nean in terns of virul ence or

DR. CRAY: Yes, any distinguishing features.

DR. OLSEN. No, |I'mnot aware of any further
characteristics of isolates at that level. As far as we
know, it's the same, you know, in terns of virulence and
interns of --

MR BILLY: OCkay. Oher questions? Yes.

DR NAIDU: Narain Naidu, Center for
Antim crobial Research. One thing is puzzling to ne. |If
E. coli 0157 in so exclusively associated with cows and
cattle, why there is such a low or no incidence of
di sease in farmworkers and their famlies? Wy should
it only be with hanburgers?

DR. OLSEN. Well, that's a very good questi on.
There's sone specul ation that actually people who are

exposed over |long periods of time, perhaps, on the farm
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or through, say, chronic water contam nation m ght
devel op sone inmunity to the pathogen. In fact, |

i nvestigated a fascinating outbreak where we saw j ust
t hat .

W were | ooking for serologic evidence of
immunity, and there were two groups of people. There
were the town residents, who had a nmuch | ower attack
rate, and there were a bunch of out-of-town visitors who
had conme to this town for the weekend. And it was a
wat er borne out break. But their attack rate was nuch
hi gher, suggesting that perhaps, you know, if you're
chronically exposed, you nay devel op sonme immnity. So
that may play a part in --

MR, BILLY: GCkay. D. GII?

DR GLL: Colin GIIl, Agriculture Canada.
There's been two international discussion groups on the
pur poses of mcrobiological testing in relation to the
safety of neat in the last year. And both those groups
canme to the conclusion that end-product testing is a
total waste -- for pathogens is a total waste of tine.
Coul d you pl ease el aborate on why CDC apparently thinks
it's a valuable tool for assuring the safety of the neat?

DR. OLSEN. Right. End-point testing, you mean
t he packaged ground beef?

DR G LL: Yes.

DR OLSEN: | don't -- that's not what | neant
toinply. | apologize if I did. 1 think we're saying
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m crobi ol ogic testing at different points are inportant,
you know. And the farther back you can push that testing
is, you know --

DR GLL: WwWll, we're getting very little
preval ence of organism And it's a very dubi ous val ue
for -- inrelationship to inplenenting a HACCP, why do
you think the testing of the pathogens is a useful tool?

DR. OLSEN. Well, | think as we're devel opi ng
t hese new di agnostic tools, |ike the i Mmunonagnetic
beans, we're not really sure what the preval ence of this
pat hogen is in beans. And you know, simlarly, we didn't
know what it was in humans. And you know, if you | ook
you mght find it.

And | think it's just, you know, you can
i npl enent the control process at different points, but,
you know to make changes that should have an effect on
the pathogen load in neat. But | think you' re not going
to know until you test it.

DR GLL: | would take it fromthat, your
suggestion from CDC focuses on continuing to do testing
to better informall of us about the inpact of various
preventive control neasures in the farmto-table
continuumthat you're not necessarily saying that
end- product testing is a procedure for controlling
pat hogens, such as 0157 in the food supply.

DR. OLSEN. Correct.

DR 4 LL: Is that correct?
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DR. OLSEN.  Yes.

MR BILLY: Oher -- yes, Dr. Naidu?

DR. NAIDU. Your answer for the previous
guestion that probably certain popul ations could devel op
anti bodi es against E. coli 0157, now does it nean because
this opens up a different Pandora' s box, does it mean
that you have healthy carriage of E. coli 0157:H7 in
nor mal popul ati ons which can contri bute very good
handling for the transm ssion of E. coli 0157: H7?

DR OLSEN. | think it's a very good question
that we don't currently know the answer to.

DR NAIDU: And nunber two is has CDC or
anybody has done any serol ogical surveillance of what is
the anti body | evels against E. coli 0157 in healthy
popul ati ons with age groups?

DR OLSEN: Yes. | nean, there hasn't been
systematic, you know, sanpling of the U S. popul ation,
but from various healthy populations, it seens to be
fairly low And | think there's sonme evidence to suggest
that it may vary by urban or rural |ocation

And | think in the next few years, we're going
to see a lot nore published on that. There currently
isn't a lot of data, but | think that's one thing, you
know, at least CDCis interested in |ooking at.

MR, BILLY: kay. Thank you very much. 1'd
like to call to your attention a slight change in the

agenda. We'll next have the presentation fromDr.
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Rexroad as scheduled. And then, the foll ow ng
presentation on the results of the carcass survey
previ ously scheduled for 11:30 will be noved back to
right after |unch.

And the presentation on the antim crobi al
bl ocki ng agents will occur about noon as schedul ed. So
the presentation of the carcass survey will be dropped
back to right after lunch. kay.

Now, it's my pleasure to introduce Dr. Caird
Rexroad, who is the Associate Deputy Adm nistrator of the
Agricul tural Research Service. And he's going to be
maki ng a presentation on research they' ve conducted on

preharvest food safety.

MR. REXROAD: | thank you for the opportunity
to be here today. And indeed, | do want to present to
you our research program |In preharvesting safety, |

want to describe its extent with the glossy behind it,
sone of the approaches that we use. And to do that, a
nunber of the slides that | present will not refer to

0157.

However, towards the end of the presentation,
will provide a sunmary of sone of the data that we've
recently collected, particularly at the Meat Ani nmal
Research Center that relates to 0157. Probably, as you
can see, it does say associate deputy adm ni strator

That nmeans | won't be able to answer nany of your
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scientific questions. But I'Il do nmy best and see that
we get that information for you. Okay.

Qur total programin ternms of funding is for
food safety research. |It's about $82 million; 228
scientists apply to that effort. W |ook at preharvest
pat hogen control, $27 million. Mich of that has cone
over the last few years as a result of the Presidenti al
Food Safety Initiative. So it's been a big increase, and
we're just now beginning to see sone of the benefits of
that investnment into this preharvest food safety
research. Ckay.

"1l use some of the |ocations that we have as
a way of pointing out sonme of the kinds of things that
we' re doing, whether they relate to 0157 or not and sone
of the philosophy. In this particular location in
Beltsville, here in Maryland or across the river in
Maryl and, we're | ooking at dairy nmanagenment for pathogen
reduction. So we're |ooking throughout the production
system

We're trying to build teans of people that know
about managenent research and the |likely interventions
that we need to be doing, team ng those folks with
m crobi ol ogi sts together to | ook at the production system
and where the burden from pat hogens can cone in that
production system

The Meat Aninmal Research Center certainly is

one of the places where we focus largely on production of
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| i vestock from neat consunption. W do |ook at the neat
species -- cattle, swine, and sheep -- doing a nunber of
things related to epi dem ol ogy, ecol ogy of the organisns,
and trying to develop interventions to reduce pathogen
burdens. We'Il speak nore about the data.

For instance, you've heard sonethi ng about
feeding regines. W'l talk a little bit about that.
Manure managenent is quite an inportant issue here,
because it's not only what's in the animal, but what's in
the environnment that we think is inportant, particularly
as it relates to the safety of the water supply.

And of course, sone of the organisns that we're
| ooking at at Clay Center are the salnonella and 0157.

In College Station, Texas, we have a little bit of a

di fferent approach where we're | ooking, primarily, at

di agnostics and interventions. And they are |ooking for
new net hods to reduce pat hogeni c bacteria, and
particularly | ooking at conpetitive excl usion.

You' ve probably heard a | ot about replacing the
endogenous flora (phonetic) with flora that is likely to
be non-pat hogeni ¢ and using that as a nethod of keeping
away the pathogens. W're now extending that from
poultry to other species and | ook forward to | earning
nore about the efficacy of that approach.

Vell, I'l'l skip this one. It nostly relates to
poultry this nmorning. The National Animal D sease

Center, again, we think one of the largest parts or kinds
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of investnments that we need to be naking over the next
few years are mcrobial genom cs.

W see that investnent taking place everywhere,
and we think in terns of understandi ng how t hese
pat hogens, bacteria trade pieces of antibiotic
resi stance, how they adapt to their environnment, how they
beconme pat hogens is very inportant. And we think a
fundanment al under standi ng of the genone of pathogens is
extrenely inportant.

We al so work here on nmanure nanagenent, and as
"1l point out in alittle bit, vaccine research and the
devel opnent of nodels for 0157. As you know, nost
| i vestock species are not inpacted with illness, as a
result the presence of the organism So it's sonetines
difficult to have an optinmal kind of a nodel on which to
study the organi sm

Just a few slides to summarize sone of our
research and sone of this, the kinds of things we're
trying to do, again, are detect for specific types in the
live animal. And we'll say nore about that in a mnute.

Manure and neat and the environment even
beconmes an inportant issue, occurrence in the production
envi ronnment; where does the pathogen burden cone rel ative
to the kinds of production practices that we have, the
effects of things |ike feeding and transport,

particularly as we near the market, develop interventions
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that are changes in the practices, changes in feeding,
feed additives that could reduce the pathogen burden.

W need to learn nore about the organism As
i ndi cated, 1982 naybe is a long tine ago in sonme ways,
but there's still nmany things that we sinply don't
under stand about this organi smand ot her organi sns that
are likely to enmerge as probl ens.

So we need to invest, again, in understanding

them and then sone little additional work on specific

ki nds of treatnents, sone of which you' Il hear about here
today. I'Il tell you a little bit about some of our
recent findings, some of which will be published in the

near future. And you can get better reference to that.
W do find a relatively high preval ence of
0157. A lot of this has to do with increasing
sensitivity of the assays that are used to detect the
presence of the organism not necessarily in any sense an
increase in the organism For instance, we found that in
13 or 15 herds, that at |east one animal had feces that
were positive for the organism
But nmany of the animals have been exposed based
on their serology; that is, the evidence of having
reacted to the presence of the organism W did do a
study that suggested that hay-feeding could reduce the
i nci dence of the organismin feces when presented |ater.

However, we al so found, at the sane tine, that transport
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with water avail able and no food reduced the frequency
and the presence of the organi sm

W think that we still don't know enough about
the ecol ogy of the organismto really explain these
particular findings. And that's especially true for the
feedi ng, because there's a lot of disparity in the kinds
of scientific reports that we've had in the United States
about the report of feeding.

So they do these studies as we're now begi nni ng
to be able to do themw th, these nore sensitive
di agnostics do indicate that there's sonme interesting
t hi ngs about the ecology of the organism But | don't
think we can say that we understand it on that basis.

W | ooked at the incidents in nine states. And
we found that using the sensitive essay that there's a
wi de variation in the incidence of the organi sm being
nearly absent in the wintertine in the Decenber to
February tine, having higher peak incidents in July to
Oct ober. And we've done sone prelimnary work on hygiene
related to the incidence of the organi smand found that
it had no effect.

So one of the things to remenber is that this
t hi ng does have, at least in our studies, highly seasonal
i ncidence. A study which is to be published soon, which
we were asked to talk a little bit about, and that's just

what 1'Il do, is to |look at the presence, again, using
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our new sensitive assay nethodol ogy as animals are
presented for slaughter.

And we find that in this study where there were
30 lots of animals, a total of 357 carcasses to be
studied, of 29 lots studied, at |east 72 percent of those
| ots had a positive fecal sanple, and 38 had positive
hi de sanples. As we |ooked at the kinds of interventions
that are being used in industry today, we saw a
tremendous decrease in the presence of the organi sm down
to |l ess than 2 percent.

And | should rem nd you that this study was
conpleted during that tinme when we find a very high
preval ence of the organism that is, the closer to 50
percent in the feedlot. So it was done during a
hi gh-inci dence time of the year.

Wth sonme suggestion, and | think this needs
addi ti onal study, but there's sone correlation between --
it seenms to make comopn sense, but you can't al so be sure
-- sone correl ati on between what's on the hide and the
feces and what may be there postintervention. If so,
then that suggests, again, that working in the preharvest
arena to reduce the pathogen burden woul d have sone
benefits.

Again, | think that really needs to be
eval uated nore closely. These data will be presented
soon for publication, are already in the review process.

And | think they've probably been nentioned here today.
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We do other research. This particular research is at
Anes, lowa, at the National Aninmal Disease Center where
we' re devel opi ng sonme technol ogy to distinguish anong
0157 and ot hers Shiga toxin-producing E. coli. | think
that is very inportant.

As | mentioned, it's very difficult to have a
nodel animal to repeatedly to be able to find the
presence of 0157 in an animal. So we need an ani nal
nodel to study how it colonizes in the aninal and what
met hods or interventions can be used to clear the aninmal.
And there, we're |ooking at pig nodels to do that,
particularly trying to answer questions about the surface
proteins that have a role in the adhesion and the
capacity, then, to col onize.

And one of the other things that we just happen
to be doing is testing an active agent as a nethod to
reduce the incidence of E. coli. Again, | want to
mention that we -- part of this research, not only in the
Food Safety Program but in our environnmental prograns is
to address the incidence and the transport of manure, its
nutrients, and any associ ated pathogens in the
envi ronment .

And certainly, that's part of what we will do
that will relate to our ability to answer questions about
0157. And again, our goal is in this preharvest program

is to devel op managenent practices that will reduce
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exposure to -- of the aninal to these pathogens and to
reduce the pat hogen burden.

Okay. That's everything | have to say. |If |
can answer questions, | will. And |l will be glad nostly,
probably, to talk about the program But | probably can
answer a few questions about the data, which are not ny
personal research data.

MR, BILLY: Ckay. Thanks very nuch. First, to
t he panel. Mark?

DR. POVELL: Thank you, Doctor. Mark Powel |,
FSIS. Just to clarify, thank you for your presentation
on this study that will be com ng out soon. The 72-
percent fecal positives, the 38-percent high positives,
that was a cluster preval ence, a herd preval ence or a
| ot ?

DR. REXROAD: That was a | ot preval ence.

DR. PONELL: A lot preval ence.

DR REXROAD: We studied 30 |lots, and that
meant that just at |east one aninmal in that ot could be
nmeasured wi th one sanple taken out of that |ot.

DR POWELL: So that would not, then, be
directly conparable to our animal estinates. Are you
awar e of whether that study will be also reporting the
wi t hi n-herd preval ence rates

DR REXROAD: | don't know.

DR. PONELL: GCkay. Thank you very nuch.

MR BILLY: Okay. Bill?
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DR. CRAY: Bill Cray, FSIS. Are you able to
comment on sone preharvest innovation strategy which may
reduce the incidents of E. coli 0157?

DR REXROAD: Well, a nunber of the
i nterventions have been devel oped. The rinsers, the
st eam processi ng over the last years have, obviously, in

this study were very effective nethods in reducing the

i nci dence on those carcasses. |Is that what you're
referring to? |1'mnot sure | can go a whole |ot further
| can --

DR. CRAY: Yes, yes. On the farm--

DR. REXROAD: At this point --

DR CRAY: -- feedlot.

DR REXROAD: -- | think we're still in the

position of really working to devel op the kinds of

i nterventions and nanagenent practices. W're still, as
a lot of these funds are very new funds to the agency,
still trying to sort out the ecology of the organisns and
t he epi dem ol ogy, just | ooking to see where they are
entering into the production system So we really
haven't devel oped a | ot yet.

MR BILLY: | have a question related to the
sanme study that Mark referred to. Did | hear you say
that 3 percent of the carcasses after slaughter were
positive?

DR. REXROAD: If | remenber right, it was |ess

than 2 percent. | don't know the exact nunber.
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MR, BILLY: kay.

DR. REXROAD: O course, that's based on our
resear ch dat a.

MR BILLY: Geat. Thank you. Dr. GII?

DR. G LL: Yes. That study interested nme, as
well. Was this work carried out in a comrercial plant?
O was this under an experinental situation?

DR. REXROAD: This was carried out under
comercial conditions in several plants.

DR. G LL: Just a comment on that, there's
consi derabl e anbunt of data in the literature relating to
the effects of high condition and m crobi ol ogi cal
contam nation of nmeat. And all of it says, basically,
there's no rel ati onshi p what soever.

That it all depends on your dressing process.
So your results nmay be appropriate for one dressing
process and totally irrelevant to another dressing
process.

DR. REXROAD: Yes. | think your conment that
there needs to be additional data is appropriate.

MR BILLY: Okay. Oher questions? Caroline?

M5. DeWAAL: Caroline Smth DeWaal, Center for
Science in the Public Interest. First, just a coment on
the last coment; and that is, it brings ne back to
hearing froma gentl eman representing the governnent of
New Zeal and who felt that actually the conditions of the

animals, as they cone into slaughter, is actually very
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i ndicative of the safety of the products com ng out.
When you said that 72 percent of 29 lots were positive,
how | arge are those | ots?

DR. REXROAD: | can't say exactly. | think
there are at |east 30 animals on those lots. But 1'd
have to | ook again. There were 300-and-sone aninals
total in that study, 30 lots. So there were 10 or nore
animals in the lots.

M5. DeWAAL: And you do have data on the
per ani mal positive?

DR REXROAD: W have. |In sone of the feedl ot
studi es we have on per aninmal, the 50-percent incidence
was on a per animal in the feed lot. And that was in the
sumertime and al so the conparable data for the
wintertime where it was 1 percent or |ess. But because
of their cost contam nation things, | presune, is why we
have the data in lots going into the slaughterhouse
st udi es.

M5. DeWAAL: And it was 50-percent positive on
animals in the sumrertine comng into the |ots?

DR REXROAD: In the feedlots for the fecal
sanpl es.

M5. DeWAAL: In the feedlots. Thank you.

MR BILLY: Rosenary?

M5. MUCKLOW Rosemary Miuckl ow, National Meat

Associ ation. You nentioned seasonal differences in the
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findings. Did you find any kind of regional differences?
O was it strictly only seasonal ?

DR. REXROAD: We haven't really evaluated this
for regional differences. And they tend to be the
packing plants, if | renmenber correctly, tend to be in
the sane region. | think that's an inportant question.

M5. MUCKLOW So you may not have the data to
be able to eval uate regions.

MR WOOD: Rich Wod back with Fast-Food
El enents Concerned Trust. Wth the seasonal differences
that you' re | ooking at and the high figures that you
found, apparently, during the sunmer nonths, are your
i ntervention strategies being devel oped, in any way, to
account for those seasonal differences? O are you
finding that the intervention strategies nust be constant
t hroughout the production?

DR. REXROAD: | can't really answer that right
now. | haven't comruni cated recently with the scientists
that are doing intervention strategies. But, certainly,
we'll pay attention to our own data, | hope.

MR, BILLY: Okay. Thank you very much

DR. REXROAD: Thank you.

MR, BILLY: Again, with the shift in the
agenda, the next presenter will be Dr. Narain Naidu. He
is the director for the Center For Antimcrobial Research

at California State Pol ytechnic University in Ponona.
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And his presentation will be on antimcrobial blocking
agents in food safety. Dr. Naidu?
DR. NAIDU. First, | would like to thank Tom

Billy and USDA and FSIS for giving ne an opportunity to

present our findings. M today's talk will be like
reinventing the wheel. There is in nature, for exanple,
a cow can protect itself. It doesn't need Ph.D.s. It
doesn't need MD.s. It doesn't need anybody.

A cow in a pasture can happily protect itself,
and it can shed the E. coli 0157:H7 through its feces.

It goes away. But once when you sl aughter the aninal,
dehi de the aninmal, eviscerate the animal, you nmake it
into food. The food for us is also a food for the
bacteri a.

So now, | would |ike to wal k you through a
technology that is present in the first place in the cow
itself which protected it. And we are depleting it
during the process and how we can replete it back so the
meat can protect itself. M talk for today is activated
| actoferrin a new way to protect neat from harnfu
bacteri a.

Today, it is E. coli 0157. Tonorrow, it nay be
enterotropi c specium (phonetic.) Day after tonorrow, it
could be another thing. On this planet, we share our
lives and bacteria, so there can be any bacteria that can
energe as a pathogen. So the concept | would like to

present you today is how nature protects a life formlike
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cow and how we can give back to production, back to cow
after slaughter.

Il will walk you through in this talk. What
this activated | actoferrin technol ogy neans, how this
technol ogy works in the laboratory, in the pilot scale,
and exactly on the surface of the beef tissue, and what
are the research results we have so far in terns of
optim zation of this technol ogy, plus efficacy data and
our future directions of where we would like to take this
t echnol ogy.

| cone fromCalifornia State Pol ytechnic
University, Pormona. And two and a-half years ago, we
have started a Center for Antimcrobial Research. It was
our intention that food safety is not a nedical problem
It is no nore a food m crobiol ogist's problem

W would like to integrate medical technol ogy
the way we know how we can handl e pat hogens in nedi ci ne;
how we can transfer the technology to the beef industry,
so that we can go for prophylactic neasures to prevent
pat hogens in tissues. W established the Center 1997.

We conduct both basic and applied research on various
antimcrobials. And we have been focusing nostly on
natural antim crobials.

And we al so explore the application of these
natural antimcrobials in clinical nedicine, oral health,
ani mal sciences, for food safety, water quality, et

cetera. And let nme take you to |actoferrin.
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Lactoferrin, as the nane sounds, it is an iron-binding
protein present in mlk. And when we say that breast
mlk is the best and it protects the infant, probably,
the first primary food any infant gets fromits nmanmalian
not her, is mlKk.

There are so many protective factors that
protect an infant. And one of the inportant primary |ine
of defense is lactoferrin. And lactoferrin has been
di scovered sone 50 years ago, and for the past 30 years,
medi cal researchers have skinned this nolecule in and
out .

If you go to Medline and put a key word on
| actoferrin, you would explore sonething |like some 7,000
to 8,000 publications. And lactoferrin is currently
being investigated in AIDS research. It is investigated
in cancer research, in as an inmmunonodul ator in vaccine
del i very mechani sns.

And sone 12 years ago, when | got into this
research, we started investigating howthis nolecule acts
as an antim crobial agent and what are the exact
mechani snms of this nol ecule on various m croorgani sns
that include bacteria, viruses, fungi, and parasites.

And one of the things that intrigued me was when not her
gives the first cholesterin, the cholesterinis full,
rich with lactoferrin.

And our entire gastrointestinal tract is |ike a

beauti ful ion exchange colum for a biochemst. This
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t hing goes and flushes everything. And this nolecule --
and we wanted to study how bacteria colonizes in the
intestinal tract and how bacteria flushed away fromthe
intestinal tract.

That was of great nedical interest for us to
understand infantile diarrhea, which is the worst nunber
one killer there is. About 20 mllion children get sick,
and about 3 to 4 mllion children die annually.

So we wanted to understand in these
i mmunoconprom sed popul ati ons how the mlk and the m |k
conponents, particularly lactoferrin, would establish
bacteria in the gut and how it woul d detach bacteria, how
it would detect |ines (phonetic) to certain bacteria, and
how it would all ow good bacteria to grow, and it would
al | ow pat hogeni c bacteria to get out.

And this nolecule is also a nmultifunctional
nol ecule. It has plenty of -- you nanme it. It should
probably go into Medline and nake a -- what this nolecule
could do. And as | already told you, it is a broad
spectrum anti m crobi al .

Now, when | work as a scientist, | always tel
ny students nature is always perfect. As scientists, we
are inperfect. Qur technology's inperfect. That's the
reason we inprove upon Pentium 1, Pentium 2, Pentium 3.
W go on adding our inefficiencies and trying to inprove
upon. And when we try to purify a natural nolecule from

its natural niche |like, say, mlk, that nolecule s no
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nore in that sane confirmation to do the function what we
expect the nolecule to do.
And it needs an activation process to bring

back that structure of that nolecule to that confirmation

that it will do its biological job. So it took us al nost
10 years. That small little nolecule, it has been
x-rayed, photographed. It has been studied so

extensively. And we've had to spend nore than 12 years
to understand how this nol ecul e could be brought to a
confirmation that it would exactly behave the way it
woul d act in the intestinal tract.

So lactoferrin, when it's isolated fromm |k,
it is structurally conprom sed to deliver the right kind
of antimcrobialness. So it needs an activation process,
as you could see, that nolecule binds to iron if these
two | obes on your left-hand side. And the jaws of
| actoferrin, as we call it -- some three years ago, there
was a beautiful article on the cover page of Nature,
"Jaws of Lactoferrin.”

For the lactoferrin nolecule to work as an
antimcrobial, the jaws have to be opened. So that is
where, actually, we require an activation process is.

And we have found a particul ar conponent that is very
simlar to what you find in the nucus of the
gastrointestinal tract that would go to the internal and

stretch (phonetic) this one |ow and i mmobilizes the
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| actoferrin nol ecule and opens the jaw. So it is now
ready for business.

And before | go a little further, |1 would like
totell you that lactoferrin is not only present in mlk
Lactoferrin is present in tears. It is present in
saliva. It is present in every nucous secretion that
bat hes the nmucal surface. Every form of secretion has
| actoferrin, including the neutrophils in a response.
They spew | actoferrin. So lactoferrin is present in
tissues.

It is present in the cylinder (phonetic) pool.
It is present on the mucous surface. So now, we wanted
to find a way to put this lactoferrin on a beef surface.
We know how it works in nedicine. W wanted to transfer
this technology and try to see how this nolecule -- we
could put it on a beef surface for the beef surface and
protect the beef surface fromE. coli and ot her
pat hogens.

Now, | would |ike to take you to how bacteria
becone pat hogens. Nunber one, if a bacteria does not
have an ability to colonize, it is no |longer a pathogen
to be flushed off. Bacteria needs to have specific
mechani sms to stick to a surface and be there.

Like intestinal tract, it's like California is
li ke -- an earthquake flushing everything off. |If a
bacteria has to cause a disease, it has to have specific

mechani sms to stick. This is an enterotoxigenic E. col
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you coul d see here. Those haylike projections you could
see are finbria. In ETAC, we call them as col oni zation
factor antigens.

And in the presence of activated |lactoferrin,
within mnutes the bacteria turns off its finbrial
expression. And it loses its ability to colonize the
intestinal tract. And activated |actoferrin, what all we
know i n medi ci ne, when we wanted to bring this technol ogy
to beef research, the first thing is we would like to
optimze this activated lactoferrin to function in a beef
safety issue, in a beef safety situation

So we wanted to optimze this lactoferrin
nol ecul e against E. coli 0157:H7. That includes both
human strains, bovine strains. There are sone
di fferences in how human strains and bovine strains and
speci es specificity about human-to-human, bovine to
bovine. That probably is a different tal k altogether,
and also different kinds of other enteric bacteria.

To activate the lactoferrin to take and inhibit
this bacteria growh nultiplication. At six logs --
concentration, we optim ze the lactoferrin also with --
at 10 CFU per mlliliter. And also, | want to rem nd you
there's a plethora of radiation-resistant bacteria. At
| east we have tested sone eight different
radi ati on-resistant bacteria. And we could also contain
them control themw th this activated |actoferrin

repr essi on.
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Once we have optim zed this lactoferrin in the
| aboratory, we took it further. Now, we wanted to use
this activated lactoferrin in beef processing. As you
could say down in the beef processing and that
mul ti pl e-hurdle mechanism it is so nmuch like the
gastrointestinal tract. Gastrointestinal tract is the
perfect nmultiple-hurdle mechanism | want to rem nd you,
nature is always prolife, never intends to kill anything.

It always wants to put everything on
equilibrium And when you | ook in here in an intestinal
tract, you have saliva that takes care of certain
bacteria. Then, it goes into the stomach. You have acid
wash there. You have hydrochloric acid much stronger
than your lactic or gastric acids, enzynes. |If the
bacteria could pass, which E. coli 0157:H7 could, it
comes into the intestinal tract.

There, again, you have a mcrobial blocking it,
whi ch woul d take care of this bacteria and flush it out.
That's the reason when you find so nuch of bacteria in
the feedlots, they are not happy canpers. They wanted to
just get out. And you have those nmusocal barriers in the
intestinal tracts of healthy cows. And you don't see a
cow com ng and conpl ai ni ng of henpol ytic-urem c syndrone.
It's a turnoff.

So now, the activated lactoferrin we want to do
inthis, as this thing says out of the hurdle (phonetic),

the last hurdle you see in the intestinal tract that
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woul d di spose of all the bacteria. W wanted to see that
t hi ng pass one nore additional hurdle. The neat
processi ng research has done trenendous progress with al
t hose interventions.

And those interventions should be in place,
plus this would cone as one nore additional hurdle for
t he pathogens to junp over. And the electrostatic
application we started working because it's not |ike
medi ci ne. You have about 20,000 cattle that's been
processed in one day. |It's not like a doctor to patient.

We don't have nore than sone two seconds to,
actually, to handle a carcass. So we doubled up and we
started working with an electrostatic spray system In
| ess than a second, we can put, cover the entire and pet
carcass, like, it is coated and coated in a uniformon a
mucosal surface. W can daily work activated lactoferrin
in a biologically functional manner in |less than a
second, onto the surface, uniformy.

And we woul d create a protective barrier |ike a
shield on the carcass until the carcass goes to the
consunption | evel, because in sone of the processes, you
may have a postharvest contam nation, not a
post - processi ng contam nation, so that thing would go
t hrough various different steps.

And finally, you would get a carcass that has
not only displaced the bacteria, but the lactoferrin

woul d stick to the surface and remain there and retain
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its biological activity till it goes to the consuner
And fromthere, we took this to the pilot scale system
In the pilot scale system we have built a digitally
simul ated spray system which exactly mmcs a beef
processi ng pl ant.

Since we started working with E. coli 0157: H7,
| was not interested in stomaching the things and getting
the bacteria in the liquid. The problemwith E. coli are
pat hogens, as | told you earlier, is the bacteria that
are loose and stick. You can easily detach them-- are
not the ones that cause the problem

The ones that would stick strongly to the
surface and resi st any detachnment, these are the bacteria
that woul d cause the problem So we have to study
directly the bacteria attachnment on the tissues. So we
have used a | abeling technique to get into the DNA and
| abel the DNA of the live E. coli 0157: Hr.

W need a -- tine of |abeling, so we can track
down E. coli 0157:H7 wherever it is going. In this
digital system the spray system we can exactly program
how many seconds of wash we can keep, how nuch
tenperature we can keep, and how fast the belt would
nove. And we can inoculate the E. coli 0157:H7. W can
purposefully contam nate, in fact, a tissue.

And we coul d study and conpare different
sanitizing systens, all wi thout |actoferrin at the end.

And as you could see here, E. coli 0157:H7, 0157 has an
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adhesive called integrin, plus it has other adhesion
mechani snms, as well. It has a specific affinity,
especially to collagen type 1 and coll agen type 2.

As you coul d see here, those little
sausage-li ke creatures there, they are E. coli 0157 so
beautifully enbedded in the collagens finbrials in a
tissue matrix. And our pilot studies have shown that if
you have one mllion cells per gramof beef infested with
E. coli 0157, all the treatnents conbined -- it nmeans |I'm
tal ki ng about a sanitizing assenbly where you have a
wat er wash, then you have an organic acid wash, then you
have a hot-water wash, then you will go water wash and
then again an acid rinse, and so on -- it could renove

only from7 percent of E. coli 0157:H7 on the tissue.

So you still will have at the end approxi mately
sonme 25 percent of the bacteria still left. And those
are the bacteria that will cause all the problens. Wen

you stomach this tissue, these bacteria don't conme out.
What ever the sanpling you have, it is representative of
those | oose 7 percent that come into your liquid phase.
These bacteria are still there on the tissues.

So these are the bacteria that could be renoved
if you add one nore step of lactoferrin, activated
| actoferrin at the end. And we tested lactoferrin
agai nst a variety of gramnegative and grampositive
bacteria, including the currently nost feared

m croorgani sns in neat industry, of course E. coli 0157,
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and we | ooked into different kinds of salnonella, both
the pork, cattle and the poultry pathogens, including DT-
104.

W have gone with the canpyl obacters. W went
with shigella. Shigella is considered to be the nother
of fecal E. coli 0157. And we went with clostridi um and
vari ous other bacteria. And about the safety and
tol erance of lactoferrin, lactoferrin has been consuned
by manki nd, or by nmanmalians, since the evol ution.

That's probably the first coating, actually, we got into
our nout hs ever.

And the anticipated level of -- we want to
apply is one thousand tinmes |less than what is actually
found in a single serving of mlk, a glass of mlk. But
it is already a | ess anobunt of |actoferrin that we can
activate and effectively dispose of those -- that anount
on the entire beef carcass. And there are various
ingredients in this fornmulation that would keep this
nol ecul e acti ve.

And all those ingredients in this fornulation
are GRAS. And lactoferrin is now going to a GRAS
petition, as well. And there is no reason to suspect any
adverse inpact of lactoferrin on nutritional quality.

And probably when you took your cup of tea or coffee with
mlk init, or you have your yogurt or your cheese, you

have taken your dose of |actoferrin.

Heritage Reporting Corporation
(202) 628-4888



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

102

But it is not an active form however. It
doesn't affect the nutritional quality, sensor
characteristics, or product safety. For exanple, the
taste you feel in your saliva in your nmouth, lactoferrin
is there. And there is an abundant source of
| actoferrin. Currently |actoferrin has been produced or
i sol ated as one of the many bioactive ingredients from
cheese whey.

And these |arge quantities of whey are
avai l able and | actoferrin is being commercially produced
by many, nmany major dairy conpani es around the world.
And there is enough of lactoferrin to protect the entire
meat supply. And, as | told you, lactoferrinis a
comercial comuodity.

And the next step is right now we're | ooking
for sone regulatory approvals of our in-plant testing on
beef carcass and ground beef applications. W want to
expand our research to pork, poultry, and other processed
neats. And we are still awaiting such regulatory
approvals from FDA and USDA. And applications are beyond
me.

|, basically, belong to the nedical sciences,
and there is a trenmendous anount of data over there that
we wanted to get into nedical applications, which we are
currently looking at. And in summary, this is a natural

protective mechanismthat primarily existed in a cow
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For the past 12 years when | started working
with cow mlk lactoferrin in human di seases, | never even
had the faintest of idea that we're tal king about a
honol ogous situation, a cow mlk protein getting back to
cow. Nature has designed this nolecule for cows. And it
is one of the natural food safety solutions that Mt her
Nat ure has provi ded.

We just borrowed a page from Mother Nature to
bring it back to the beef industry. This is a nornmal
application of an extensively studied natural protein.
And it is consuner and producer friendly. And thanks for
your attention.

MR, BILLY: GCkay. Thank you, Dr. Naidu.
Questions fromthe panel? GCkay. Go ahead.

MR. GOYAL: Raghugir CGoyal, FSIS today. 1'd
just like to ask have you nmade any study or nade an
attenpt to study |ong-term bi oassays or howit could
chronically affect the safety of the body?

DR NAIDU. O what, of lactoferrin?

MR GOYAL: Yes.

DR NAIDU: There are various studies.
Lactoferrin is currently being used as an ingredient of
infant food formulas all over Europe and in Sout heast
Asia. So it is being consumed by the nost sensitive

popul ation on the planet, that is the infants.
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MR. GOYAL: No. I'mjust asking if any of the
experinmental studies |like chronic studies, |ike two-year
bi oassays done in the annual studies --

DR. NAIDU.  Yes.

MR. GOYAL: -- have you done to prove there's
any chronic effect on the -- any type of live aninmals or
-- the surrogate animals or sonetines for --

DR. NAIDU.  Yes.

MR GOYAL: -- those studies done in --

DR NAIDU: Yes. Yes, sir. Those studies were
done. There are 29 different animal studies have been
done in the last 15 years. And there was a big review
article where recently we published -- probably, you
could get the article, and see it in the safety and
tol erance section, you can read that. There was 10 pages
of section there. W have listed all the trials, aninal
trials.

MR BILLY: Yes, Mark or Dan, and then Kim

DR. ENGELJOHN:. Dan Engel john with USDA. What
| evel of residue would you expect to be coated onto the
product ?

DR. NAIDU. Could you pl ease repeat your
guestion?

DR ENCELJOHN: Would there be a residue |eft

of the lactoferrin on the processed neat products?
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DR NAIDU: W wanted |actoferrin to remain on
the surface of the neat, so that it would give a |lasting
protection.

DR, ENGELJOHN: Ckay. And so in the petition,
"' massum ng that you're putting together, or have put
together, on this visit, would it identify the | evel that
woul d need to be there?

DR. NAIDU. Yes. | think we have assays, and
we are keeping those in place.

DR, ENGELJOHN: And it's specific for neat and
poul try?

DR. NAIDU. Right now, we are focusing nostly
on beef and beef products, yes, sir.

DR ENCGELJOHN: And does it create a sufficient
anount of protection in the sense that it allows for
conpetition by other organi snms, anaeni crobic organi sns,
or other organisns that may survive all tied up?

DR. NAIDU. Lactoferrin is also a prebiotic.
The only organismthat it would allowto growis --
Lactobaci | | eae and ot her organisnms don't grow. And we
have done these shelf-life studies for 45 days, seeing
that how lactoferrin could put down the bacteria to
mul tiply.

MR, BILLY: Ckay. Kin®

M5. RRCE: KimRice, the Anerican Meat
Institute. Can you explain how you went about doi ng your

control study, the level you inoculated at and how | ong
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you let it grow, and then how you came by neasuring the
effect of the interventions, and then the lactoferrin?
Coul d you briefly explain that?

DR. NAIDU. What we do is we try to -- we take
E. coli 0157; we grow themin the presence of treated
thiamn. The thiamn gets incorporated with the DNA. W
did those bacteria, and we tried to nake a standard curve
as to three different variations with variables with
total platlet counts and how much DPMit would cone to.
And al so, we do an OD (phonetic) determ nation and al so
correlate how nuch in the disintegrations per mnute.

And then, we take a neasured vol une of mneasured
DPM of bacteria, so we exactly know how nany bacteria we
are putting there. And when our E. coli 0157 sticks to a
surface, it needs a mninmumof 30 mnutes interaction for
t hat | ock-and-key mechanismto establish an equilibrium

If you put 100 cells, only 7 cells will bind of
the equilibrium If you put a mllion cells, only 7
percent, so for that 7-percent equilibrium you have to
keep it for 30 mnutes. And after that, we subject it to
different kinds of treatnents. And at different steps,
we take those neat pieces, and we disintegrate the entire
neat piece in a tissue nodernizer, put it into a neat
account and neasure, and then correlate it with how many
bacteria are left. And we wanted to see zero with

| actoferrin.
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M5. RICE: And can | ask a foll owmp question?
The nunber of cells you were measuring, that was just the
ones that were marked in the DNA? It was not |ive or
viable? It was just --

DR. NAIDU. They are live. They are live
bacteri a.

M5. RICE: They were all live?

DR NAIDU: Yes. Al of themare live. This
is a technology we use in cancer research to study live
cancer cells.

M5. RICE: And you allowed it to bind for 30
m nutes only, or was it longer than 30 m nutes?

DR. NAIDU. W put even sonetinmes for two
hours, a mininumof 30 mnutes -- 30 mnutes to 2 hours.
After two hours, no matter how rmuch you keep it, it's
equi librium

M5. RICE: Ckay. Thank you.

MR BILLY: Nancy?

V5. DONLEY: Nancy Donley from STOP. | think |
heard you nmention at the very end of your presentation
that you' re looking at this for other uses. Perhaps,
have you | ooked into this at all with -- as a nedical
treatment for people who are infected with E. coli 01577

DR. NAIDU. Oh, yes. W have been working on
that. That is actually ny main focus for the past 20
years. W have been working on that, but for the past

two years, our entire focus went onto beef. M plate is
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full. 1 could not even go | ook into any other products.
Qur total 100 percent focus is on beef safety.

V5. DONLEY: But you | ooked at it as a nedical
treatnment for humans for 20 years?

DR NAIDU. For 12 years, yes.
DONLEY: Twel ve years?
NAI DU:  Yes, mm'am

5 3

DONLEY: Really, nothing ever came out of
it?

DR NAIDU: There are; there are treatnents
going on. And | think in oral hygiene, it is going on;
in-- intestinal, it is going dow. But the point is,
activated lactoferrin is a pretty new di scovery. This
woul d allow a different kind of ballganme. |If you wanted
to take lactoferrin as a prophylactic or a therapeutic
that we're exploring now how to get there, but after we
finish the beef story.

MR, BILLY: GOkay. Andrew?

DR. BENSON: Andrew Benson, University of
Nebraska. A couple of questions here. Any idea what the
i ncidence of allergy is to lactoferrin?

DR. NAIDU. To our know edge, no. And if | had
to go, whenever you take a protein, if a proteinis
denatured by any process, then any protein can becone an
antigen. And |lactoferrin, as a native protein, it is

nonal | ergeni c.
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DR. BENSON: The question was, in terns of
those persons that are allergic to m |k products, are any
of those persons allergic to lactoferrin, in particular?
O do you know?

DR. NAIDU. No. So far, there are no reports.
The only conplaints you have is |acto-intol erance, which
is a carbohydrate-associated intol erance comng fromthe
m |k products. In certain cases, it can be casing. And
actually, if I had to put a little spin on |actoferrin,
| actof errin decreases the inflammtory responses and it
decreases any allergic responses. Lactoferrin is now
currently being tried to reduce rheunatoid as a
treat nent.

DR. BENSON: The second question was a little
bit about the node of antibacterial action that you have
here. You suggest in one of your experinents that it's
inhibiting growth and nultiplications. So it's obviously
not killing the organisnms. Wuld you clarify that for
me, in ternms of what its node of action was?

DR. NAIDU. Ckay. In nedicine in the past five
or six years, the way we build up, killing a bacteria
meant a bacteria was alive or dead, it still has the
ability to cause imunostinulation in i mmunonodul ati on.
It's still a proinplenmentary breather that can lead to
ot her events, cellular events. So nature never kills

anything, unless it takes --
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DR. BENSON: But you referred to a specific
experinment, though, where you were |ooking at growth
i nhi bition.

DR. NAIDU. This particular lactoferrin, the
way we activated it, it acts as a bacterial static agent.
It stunts the bacteria and does not allow bacteria to
mul tiply.

BENSON: And what is the nechani smof that?
NAI DU:  Iron deprivation.
BENSON: Iron deprivation?

3333

NAI DU: Yes, sir.

2

BENSON. So iron deprivation also would
explain the loss of pilae in the experinment with the
endot oxi ns.

DR NAIDU: No. That's a different nechanism
For that, lactoferrin has to bind to FNOC, and then it
has to put a small little fragment inside and inhibit the
plasm d. That's an altogether different nmechani sm

MR BILLY: Marty?

MR. HOLMES: Marty Hol nes, North American Meat
Processors. The graph you showed that showed the
reducti on, pathogen reduction, using the lactoferrin, did
that include any other interventions? O was that
strictly lactoferrin?

DR NAIDU: No. As | wanted to recall that

slide back to you, it is plus-lactoferrin. You held al
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interventions in place. And the last step is a
| actoferrin formulation for 10 seconds.

MR, HOLMES: Gkay. And that's what |I'mtalking
about. Did you do any tests, lactoferrin only, to see
what result it was?

NAI DU:  Yes.

HOLMES: And what was that?

NAIDU: It cones around 95.

HOLMES: Ninety-five percent reduction?
NAI DU:  Yes.

HOLMES: Ckay. Thank you.

53333 3

BILLY: kay. Caroline?

o

DeWAAL: Thank you. Caroline Smth DeWaal
with the Center for Science in the Public Interest. |
have a couple of questions. One is howlarge is this
study that you're reporting on in ternms of how nmany
sanpl es have you run? | nean, what |evel of confidence
do we have in the result here?

DR. NAIDU. W have been testing for the past
one and a-half years alnbst on a regular basis. And
three of ny students are running this plant al nost three
times a day and hundreds and hundreds of sanples. W
have piles of data, and three students are going to
finish the pieces on this.

So we have quite a good anmobunt of data. What
we did, Caroline, is we already know in nedicine how it

works. W just wanted to translate this thing to a
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different ballgane. Here, we're tal king about a big

surface, and we have a very short period of tinme to nove

things up. So we understand. | think we need to do a
lot of -- lot of work which we have done on a pil ot
scale. But we still have to go for the in-plant testing

for approving us.

M5. DeWAAL: | note that, although it was hard
to read the Iist of pathogens on one particular slide,
you didn't have -- | was struck by the fact you didn't
have sal nonel |l a typhi murium which is a type of
salnonella which is frequently associated with beef.

DR NAIDU: There were listed -- a list of a
lot of -- we could not put them DT 104 was there,
typhimuriumthree, four different serotypes we tested.

M5. DeWAAL: Ckay. Fine. | just noticed that
in the salmonella list, it didn't include typhinurium
And finally, and I think this is really a foll owp or
maybe, the sane questions Marty just asked. Wy so |ate?

| remenber with the TSP work, the trisodium
phosphate, they tried to put it way at the end of the
process and found that if they put it earlier in the
process, it was far nore effective. Have you tested out
the lactoferrin earlier in the process before the other
hurdl es that you have tested? Wy are you putting it so
| ate in the process?

DR. NAIDU. It was two and a-half years ago,

was approached by a few people. And ny work back in
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Eur ope and back in so nmany other countries -- this is ny
20th country -- | have net a gentleman by the nane of
John R Mller. He is the CEO of Farm and National Beef.
And then we went on sone discussions. And | started
tal ki ng about how nedi cal technol ogy can take care of E.
coli 0157 in a clinical situation

From there, the whole thing has been spun. And
today, here we are. And nedical people usually don't
want to step down to food microbiol ogy, because all your
col | eagues woul d say that, probably, your period is going
-- doldrums. So we never go downward. But this is a
chil dren probl em

All ny life |l have worked with infantile
ill nesses as a nedical person. And you see a child
dying, | think w thout even expl ai ning, you cannot
explain the synptons. It is so pathetic. And all ny
life, I worked with infantile infections, and this is a
di sease with an i mmunoconprom sed host, especially
chil dren who are i munoconpronm sed. And we wanted to
transfer this technology. And that's howit is so late
to bring this technology to the beef industry.

M5. DeWAAL: And perhaps, | didn't state ny
guestion very clearly. Have you tested it on warm
carcasses, as well as carcasses right before they go into
the chiller? Wy are you using lactoferrin so late in

t he sl aughter process? And have you tested it earlier
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before you utilized all the other -- you know, you had
washi ng? You had the antim crobial --

DR. NAIDU. COh, yes. I'msorry. W have
tested lactoferrin before going through all those
processes and after those processes. As one of our
friends has asked, if we try to take lactoferrin al one,
it is effective. However, you need to have a mechani cal
way of renoving those bacteria. Lactoferrin could
inhibit radiation. You need to have a mechani cal way of
flushing the bacteria out.

And all those different steps of washing and
the flow ng through the carcass would hel p that
mechani cal flushing out. I1'msorry | didn't understand
your earlier question.

MR BILLY: Rosenary?

M5. MUCKLOW Rosemary Miuckl ow, National Meat
Association. | think what you're really telling us,
Narain, is that lactoferrin is not a substitute for good
cl eaning practices, that we need to do all of the other
things that we've always done. And this is just one
extra safeguard that has a very inpressive result,
certainly, in the research and, hopefully, in the rea
world. 1Is that a fair statenent?

DR. NAIDU. Absolutely. | would actually give
a take-home nessage. Nature has never devised a silver
bullet. There's never one thing that could take care of

anything. And Rosemary is precisely correct. This is
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one of those various nultiple hurdles. And all those
hurdl es that are out there right now, they have to be
there in place.

MR, BILLY: Absolutely. Marty?

MR. HOLMES: | had one further question. That
is --

COURT REPORTER: |'msorry. Your nane, please?

MR. HOLMES: Marty Homes, North Anerican Meat
Processors. | know we're not that far yet, but are we

tal king about if this is a wash or a rinse simlar to
organic or lactic acid rinses, is there sone | abeling
requirenents that would be -- need to be | ooked at?

Are we tal king, you know -- Dan, you brought up
guestions about residues. You know, this is all fine and
good, but if we start talking about a lactic acid or
putting this on the |abel, that just rai ses sone concern.
| just want to nake that comment.

DR. NAIDU. Well, again, we have a team of
regul atory guys working with us. Maybe, | think they are
the right people to answer it. |I'ma scientist in ny
little lab, so thank you for your coment.

M5. WALLS: Isabelle Walls, International
Sciences Institute. Have you got any data show ng after
you treat the meat with the |actoferrin, what percentage
do not attach to the neat? Do you have any data to show
t hat ?

DR. NAIDU. It was actually 99.9 percent.
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M5. WALLS: That you had --

DR. NAIDU. Yes, because it very effectively
attaches to nost of the bacteria.

M5. WALLS: So after treatnent, then, if you
challenge it -- have you tried it at different periods of
time after you challenge it?

DR. NAIDU. Oh, yes. Yes. It protects the
meat fromthe bacteria. The bacteria would not attach,
because the surface charges and the collagen matri ces,
which are the receptors for E. coli, have been bl ocked.
This thing will conpetently go there, occupy those sides,
and does not allow an in-conm ng bacteria after the
| actoferrin treatment to get to the surface and col oni ze.

M5. WALLS: 1'd be interested in that data.

MR BILLY: Bill?

MR. BROAWN: Bill Brown, ABC Research. Two
qui ck questions. One, have you tried it on listeria
nonocyt ogenes? And two, is it heat-stable?

DR. NAIDU. Nunber one, Listeria nonocytogenes
is a different kind of pathogen. Lactoferrin, when it
exists in different sites in our body, it is neant to
take care of different kinds of bacteria. The way we
have tuned this nolecule and activated it is specifically
agai nst the bacteria | was tal king about.

Yes, we could tune and activate this
| actoferrin nol ecul e against listeria. And we know how

to do that. And your second question about the heat in
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we have done a lot of differential econontric studies on

folding and unfolding of lactoferrin. To pasteurize
t hese tenperatures, it can unfold and recoil back, but
when you go to extrenely high tenperatures, |ike any
other protein, it would be nature.
MR, BILLY: Okay. Thank you very mnuch
DR. NAIDU. Thank you. Now, we'll break for
| unch.
(Wher eupon, a luncheon recess was taken.)
/11
/11
/11
/11
/11
/11
/11
/11
/11
/11
/11
/11
/11
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AFTERNOON SESSI ON

MR, BILLY: Everyone take their seats, please.
I"d like to do a few housekeeping things to get started.
Again, we're running about a half hour behind, so I'm
going to press forward. Before |l do, I1'd like to rem nd
everyone that we do have a time schedule at the end.

W may eat into sonme of that tinme, depending on
our adhering to the agenda schedul ed for this afternoon.
But nonet hel ess, we wel cone comments. W encour age
peopl e that wish to nake a statenent or conments to do so
by going out to the registration desk and letting us
know. And we'll make that time available, first, to
those that sign up and provide us that information to the
extent that time's avail able.

Getting back to the agenda, the next
presentation was one that was del ayed or carried over
fromthis norning. And it is a group presentation. It
reflects a piece of work that was carried out by
coalition and industry, |looking at the incidence of E.
coli 0157:H7 on carcasses, as well as other places in the
sl aught er operati on.

The presentations will be made by Dr. Del
Allen, who is Vice President of Quality and Training for
Excel Corporation; M. Jim Hodges, who is the President
of the Anerican Meat Institute Foundation; Dr. Keith

Bel k, who is the Assistant Professor at Col orado State
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University, the Departnent of Aninmal Sciences; and Dr.
Ann Hol Ii ngsworth, who's Vice President for Food Safety
for Keystone Foods. So, folks, whoever is first.

DR. ALLEN. On behalf of the Beef Industry
Coalition that worked on this project, | want to thank
USDA for the opportunity to present our results. |
think, first of all, you all are at risk as an audi ence.
| have been turned | oose with a conmputer up here to do
this presentation. And |'ve never done that in ny life.
So we'll learn together and enjoy it together.

A couple of points I'd like to make, first of
all, as | told sonebody when I went to |lunch today, the
first thing I've learned -- |'ve |learned a couple of
things today -- nunber 1, E. coli 0157, evidently, is al
around us, but thank God for drinking mlk. So that's
t he good news out of the nmorning that |1'd say.

| think another thing that I would like to
stress, we've talked a | ot about 0157. W' ve talked a
| ot about testing. And as | sat through, particularly
the early norning sessions, you know, it rem nded ne, as
| told Kimwho was sitting next to ne -- KimRice -- we
need Ann Murray here for a little nore good news. You
know t he song she had, "A Little Good News Today,"
because it was pretty gloony for awhile.

But | would rem nd everybody, and | think it
needs to be publicly stated, that nmy conpany al one wl|l

perform about 18,000 tests for E. coli 0157:H7 this year.
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And | think nmy peer conpanies -- | think I can speak for
them-- although I don't know exactly what they do, |
woul d dare say that they would be sonmewhere in that same
type of vicinity anynore.

So despite what nay be the perception, there is
a lot of work that has been done and is being done to try
to get at this organismand to try to take it and renove
it fromthe food supply on the part of an industry that
has taken this as a very, very serious challenge over the
years. Wth that in mnd, we'll go ahead and get into
the formal presentation if | can renenber to hit the down
ar r ow.

First of all, last year on January 19th, USDA
came out with a policy clarification on their
adul teration policy on 0157:H 7. And basically, what it
was doing is clarifying that it was adulterated in ground
beef, but potentially also should be considered such in
trim as well as nuscle neat, where they were stenciled
for an intact surface penetration.

As a result of that, this group will be
presenting the information to you as form And out of
that early genesis of a group cane the reconmendati ons
that we nade in March of |ast year to go ahead, and
before we got into this too nuch further, really try to
start | ooking at what was the incidence |evel of 0157 in

our plant.
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We realized that we needed to work hard, even
harder than we were, maybe at getting information out
into the public. W felt like, definitely, all segnents
needed to be involved. And by all segnents, everybody in
the segnents represented in that neeting represented
everybody fromcattle producers through retailers in that
group.

It's still our feeling, and I think a | ot of
people's feeling, that the end-product testing that is
bei ng done and is done is equivalent to closing the barn
door after the horse is out. And the logical alternative
to that is to go back upstream sonewhere and try to
identify it earlier in the production stream such that
it can be prevented from bei ng, even entering food
streans.

Wth that in mnd, we |ooked internally at our
i ndustry and said the | ogical choke point may be in the
carcass form at least initially, and that if we can
identify it on a carcass, we could at |east take that
carcass and isolate it and get it out of the food system
and that the carcass so contam nated woul d either be sent
to condemmation or processed in a way of cooking which
woul d kill the organism

Basically, strongly stated in that group,
presunptive positives had to either be treated as a
confirmed positive, or you take themout to confirmation

and find out where it is. W felt like that nessage
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needed to go out loud and clear to everybody in the
industry. W also wanted to cone up with sonme way, if we
coul d, and encourage USDA to conme up with a systemt hat
basi cal |l y encourages testing and does not di scourage
testing.

In many cases, the current policy actually
di scourages or causes people not to test. Sonetines,
it's the attitude, "it's better not to know whether it's
there or not." And that's really the ostrich-head-in-

t he-sand approach. And we need to get that ordered if we
can, and we want to work with the agency to try to get
t hat done.

Looki ng at that, we asked the USDA to consi der
the revision of their directive 10010.10, which had cone
out previous to that. | don't know, it's been a year,
two years ago. Well, actually, it was about two years
ago they came out.

And in that directive, which allows for a
reduced -- for a plant to enter into a reduced testing
period by USDA, one of the criteria in there is that you
have to have six nonths of negative data up front before
you qualify for that, where you test in your systemfor
si x nmonths and you get six nonths, negative infornmation.
And then, you can qualify to operate under that
directive.

And that six-nonths testing period is actually

a deterrent to sone people to even enter into. And so we
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reconmend taking a | ook at that and doing away with that
six-nmonth requirenment. Basically, we felt |ike option
three, which is in that directive, and allows plants that
have m crobial intervention systens in their systemto
qual i fy under that directive.

Basically, should be revised to fornmalize, if
you will, a process verification testing as a part of
that directive, and then basically to also to allow the
eligibility for FSIS' s reduced testing, if | qualify for
it innm plant, for that to be passed onto ny custoners.
Qut of that, then, canme a recommendation fromthis group
that we do a pilot survey, a pilot test, if you call it.

Basically, we were comng up with a carcass-
testing process. W had a witten program Basically,
it stated in that program any positive, confirmed
positive, that we found to be renoved fromthe system and
any presunptive positive that was only taken at that
stage woul d be treated as a confirned positive,
identified the swabbing sites to be used as the sane
flank, brisket and runp sites that the USDA uses in their
generic E. coli sanpling.

And we recomended a m nimum | evel of sanpling
of one carcass per 300 slaughtered and/or, if a plant
killed |l ess than that, then the slaughter, at mininmnum to
sanple a mninmum of one per day. And with that, |I'm
going to turn it over to our next speaker in line, Jim

Hodges.
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DR. HODGES: In the Carcass Testing Pil ot
Project, we started with the objective to evaluate the
feasibility of a carcass testing programto routinely
verify slaughter plant controls for E. coli 0157: H7.

This was not a designed research project, but sinply on a
pl ant - by- pl ant basis to | ook at whether the carcass
testing programthat had been proposed was feasible and
wor kabl e.

The survey design included 12 plants. Those 12
pl ants were geographically disbursed across the United
States. They included both steers and heifers and cows
and bull slaughters in various plants. And in each
pl ant, there was at | east one mcrobial intervention.

But those intervention systens would vary
bet ween the various plants. One in 300 carcasses were
tested and were tested at three points during the
sl aughter process -- on the hide before hide renoval,
prior to carcass wash, and after final mcrobial
i ntervention.

The carcasses, the hides and carcasses, the
sanme ones were tested throughout the system and natched
sides and alternating natched sides were tested prior to
carcass wash and after final mcrobial intervention
Trend data, if it was normally done by the plant or the
pl ant could obtain that trinmngs information fromtheir

custoners, we did collect that during the course of their
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normal busi ness activities. But that was not a part of
the routine design of the program

The test ran for a one-nonth period i medi ately
after Labor Day into Cctober. For the carcass handling,
each carcass was identified as an individual |ot and held
until confirmed negative for 0157. Carcasses confirned
positive for E. coli 0157: H7 were rendered or cooked,
t hose carcasses that tested positive after the final
m crobi al intervention.

And positive tests required a reassessnent of
t he sl aughter procedures and carcass intervention
systens. The hides were sanpled with a 24-square-inch
area along the brisket midline in one area. They were
anal yzed using a nodified USDA ARS hi de-sanpling met hod
that was nentioned this norning.

The di fference between the ARS net hod and what
we did is because this was a comrercial survey. Those
hi de sponge sanples were transported and not inmediately
gone into incubated enrichnment as the ARS protocol called
for. And all presunptive positives were confirmed for
0157.

The hi de sanples were sent to a centra
| aboratory, the Penn State E. coli Reference Center. The
carcass sanpling procedures was done by the individual
plants or a | aboratory, private |laboratory of the plant's
choosing. This was to sinulate what woul d happen in

comerci al practice.
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W did not use a centralized |aboratory for the
carcass sanpling prograns. W sponged 40 square inches
on the 3-side areas, brisket, flank and runp. W
anal yzed using the, what |1've classified as, the nodified
FSI'S M crobiol ogi c Laboratory CGui de Book Procedures.

The difference between the current procedures
that is used by FSIS and what we used is we used the MSA
VClI G agar, instead of the rainbow agar. W did, however,
consult with FSI'S about that choice that we had started
with. And with their concurrence, we elected to stay
wi th our original plants.

And again, all presunptive positive sanpl es
were confirmed. We transferred our -- the data was
brought to AM. W coded that data and gave it to
Col orado State for anal ysis.

DR. BELK: Thank you, Jim This slide reflects
data fromthe first six plants included in the study that
was received by Colorado State University. Very quickly,
I"d like to outline a couple of interesting notes here.
Firstly, this colum is the nunber of observations
col l ected at each one of the plants involved in the study
at each of the three processing sites within the
harvesting systemin those plants.

One of the unique aspects of the study was the
fact that the hide sanples, with the exception of the
first plant out of the first six plants, resulted in

positive incidents of E. coli 0157:H7. The incidents
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ranged from down here at 0 percent up to a high of al nost
19 percent on the surface of the hides.

For these first six plants, prior to washing,
but after hide renoval, only one of the six plants
actual ly exhibited positive incidence of E. coli 0157: H7.
And follow ng application of the intervention systens
wi thin the plant, none of the six plants exhibited
positive incidence of E. coli 0157: H7.

Simlarly, for the second set of six plants,
once again, only one plant out of the second set of six
di d not have any positives detected on the surface of
hi des. And one again, the range and the incidence was
0.00 up to a little over 18 percent incidence on surface
of the hides.

Three of the plants did have positive sanples
obtai ned fromthe surfaces of carcasses after renoval of
the hide, while the other three plants all had zero
frequency of E. coli 0157:H7. And once again, all six of
the plants reported no positive incidence of E col
0157: H7 after application of the intervention systens.

If you look at the total of all plants
conbi ned, we collected approxi mtely 2,248 sanpl es at
each of the processing sites included in the study. Hide
on, the average nean incidence of E. coli 0157: H7 was
3.56 percent. After hide renoval, but prior to

intervention application, the incidents dropped to .44
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percent. And this was a statistically different nunber
fromthe hide-on incidents.

And in follow ng intervention or application of
the intervention systens, the incidence dropped to O
percent. And that also was a statistically significant
reduction in the frequency of E. coli 0157:H7. 1In
addition to this, as JimHodges nentioned, sanples were
coll ected of trinmmngs, which were sent to | aboratory for
eval uation of E. coli 0157: Hr.

And in this study, none of the beef trinmngs
sanples were found to test positive for 0157:H7. To
sumari ze these nunbers very quickly, at the hide-on
stage of processing, succunbing into the packing plant,
only 2 of 12 plants did not run into sonme incidence of E.
coli 0157:H7 on the exterior of the hide.

Prior to washing or prior to the application of
interventions, 8 of the 12 plants did not experience a
positive incidence of E. coli 0157: H7, and sanpl es
collected fromthe carcasses follow ng application of the
intervention systens resulted in 12 of the 12 plants not
experiencing a positive incidence of 0157: H7.

Sonme of the conclusions that we devised from
anal ysis of these data, firstly, the current protocols
that the nonitoring systemfor E. coli 0157:H7 are
resulting in about an average of 6,373 sanples collected

per year at the retail ground beef |evel.

Heritage Reporting Corporation
(202) 628-4888



129

|f a carcass testing programwere capabl e of
being applied in such a manner that we were testing one

of every 300 carcasses slaughtered, both fed beef and in
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mar ket bull plants, that would result in the cunulation
of over 120,000 sanpl es per year, about a 19-fold
i ncrease.

In addition to that, the surface spongi ng
protocol that was used in this study would result in
about a two- and-a-hal f-fold increase in the
anount of surface area currently been sponged via the
generic E. coli verification prograns of the house
regul ati on.

Testing for pathogens to ensure food safety
cannot be successful. Pathogen contam nation is an
i nfrequent, unpredictable event. And there's no such
thing as zero risk. And that was, once again, clearly
shown this norning with the presentation of the nodel
ri sk assessnent systens.

This results in somewhat of a disparity in

current FSIS policy. |If you look at the definition for a

critical control point in the HACCP regul ati ons that

recogni zes the fact that there's no such thing as zero
risk, while on the other end of the spectrum downstream
in the production process, you have adulteration policy
that, by definition, inplies that there is such a thing

as zero risk
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W woul d encourage anybody that would like to
i npl enent a testing programto consult the Anerican Meat
Sci ence Association's publication fromlast year dealing
with the scientific perspectives of sanpling within
producti on.

Logically, pathogen testing upstream woul d at
| east increase the probability of effectiveness,
particularly fromthe verification or a process contro
perspective. The reasons we think this would be the case
i s because positive carcasses can be renoved from
comerce prior to fabrication and grinding if they are
detected within the packing plant.

And secondly, if a positive were to be detected
post "intervention, appropriate corrective actions woul d
be all owed to occur which would all ow and enhance the
continuing inprovenent theory of the preventive food
safety prograns currently inplenmented in the packing
industry. 1'Il stop and turn it over to Dr. Ann
Hol I'i ngswort h.

DR, HOLLI NGSWORTH:  Thank you, Keith. In
summary, we would like to recap what it is that we have,
as a beef industry coalition, put together in our attenpt
to continue to aggressively pursue the death of E. col
0157:H7, in other words, to elimnate it froma pathogen
of concern in the food industry.

W believe that taking a process-control

approach is the way to go about this. And we believe
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t hat because it woul d encourage industry testing, it is
to our advantage as industry to elimnate this organism
fromthe food supply. And we're very serious about doing
so. However, sone of the nethodol ogies that we are --
sone of the procedures that we're currently being

subj ected to do discourage testing in sone facilities.

The proposal that we've put together would | ead
to an aggressive approach to the control and eventual
elimnation of E. coli 0157:H7. And it also involves al
segnents of the industry fromthe slaughter facilities
all the way through to the retail establishnents.

Briefly to remi nd you what our proposal is, we
woul d i ke to revise our request, the revision of FSIS
Directive 10,010.1 to renove the six-nonth negative
requi renent which states that you nust have six nonths of
negative results before you are allowed to be a part of
this program

Secondly, we would like that option three be
formalized, revised to formalize a process verification
testing procedure. And thirdly, we would like to ask
that the eligibility for reduced testing by FSIS be
passed t hrough the chain for hides that have been tested
upstream W believe that this all should be part of a
carcass testing programthat includes a witten program

It would be a formal programthat woul d incl ude
a protocol that stated the sanpling frequency in the

sites, the methodol ogies that would be utilized, and it
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woul d provide for process reassessnent activities which
woul d include that all presunptives, presunptive
positives for E. coli 0157:H7 be treated as positives,
unl ess they are confirmed to be negative at further
stages down the confirmation process.

In addition, a process eval uation should and
could include an investigation of the process operation,
a trace back to the supplier, a review of any other data
that m ght be, m ght shed sone |light on what's going on
in the plant, the generic E. coli that is required by
FSIS in the processing facilities today. And we believe
it should, probably, include an ability to do increased
sanpl i ng.

And finally, based on the results of the survey
that you' ve just viewed fromnmny coll eagues, we believe
the Beef Industry Coalition that FSI'S should have gotten
t he reconmendati ons of our coalition. And we believe
that this is supported by those survey results. Thank
you. And | and ny coll eagues would be willing to answer
any questions.

MR, BILLY: Thank you very nmuch. Are there any
gquestions fromthe panel ? Yes, Dan?

DR. ENGELJOHN: Dan Engeljohn with USDA. Could
you identify the interventions that were noted in the 12
pl ant s?

MR. HODGES: As | nentioned -- Ji m Hodges,

Anerican Meat Institute -- as | nentioned fromthe
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various interventions that were applied in the past, it
was not selected to data froma specific plant, because
that was not the purpose of the survey. The survey
purpose was to | ook at the carcass testing to be applied
and used to verify the process control in the individual
pl ants, so you did not collect the data on a

pl ant - by- pl ant basi s.

MR BILLY: Could | ask a followup on that? 1Is
it possible to provide exanples of the types of
i nterventions, not whether they were all in each plant,
but to --

DR. ENGELJOHN: Provide the types of
interventions that all plants were to have at |east one
intervention, which is pretty nmuch -- the case. The
i nterventions range from pasteurization to hot-water
t hermal pasteurization, organic acid rinses, and all of
the other types of slaughter procedures to prevent
contam nation up to the steam bath.

MR, BILLY: Thanks. Bill?

DR, CRAY: Bill Cray, FSIS. Do you think that
a nore sensitive assay for E. coli 0157 would help you
assess the value of interventions?

MR, HODGES: Qur attenpt was to use the nost
sensitive setting we had available to us at that tine.
Clearly, on the hide sanples, there was a great deal of

di fferences of scientific opinion about how that ought to
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be done. The nethod we chose was sensitive. The sane
thing occurred with carcass sanpling.

When we initiated this study, that was before
t he new net hods were used, inmunomagnetic separation and
t he rai nbow agar was announced. That was announced on
Sept enber the 10th, if | recall right. And we had
started to do the project inmediately after Labor Day on
the 6th. But we did have sonme concerns about that.

But it was decided at that tine that we should
nove forward, because we had already -- it was to our
advantage to incorporate the new pathogen with the beads.
It was the only difference in the agar that we chose to
stay with, because it was technician-specific in a
vari ety of other supplies in place, and we woul d have to
restart the project all over again.

DR. CRAY: That's okay. | have a followp.
didn't ask that as a criticismof your study. | was
t hi nki ng nore about the future. As the testing becones
nore sensitive, will that be of value for you?

MR, HODGES: Absolutely.

MR, BILLY: GCkay. D. GII?

DR. G LL: Thank you. Colin GIlI, Agriculture
Canada. Can you offer any explanation for the failure of
sone plants to find any E. coli 0157: H7 at the hei ght of
t he sheddi ng season, while other plants were finding sone

20 percent of their animals were --?
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DR. ALLEN. Dell Allen. Colin, I was relying
on you to do that. You're the mcrobiologist. In
seriousness, first of all, I don't know that this was the
hei ght of the sheddi ng season. W didn't get started
until Septenber.

And basically, based on what |'ve talked to the
RS people, | think it happens a little earlier than that
in the year. And the other one, again, | don't know
where these plants were, but | would suspect there's sone
regional differences potentially in there, as well. |
don't know. | can't answer that.

MR BILLY: Ckay. Caroline?

M5. DeWAAL: Thank you. Caroline Smth DeWaal,
Center for Science in the Public Interest. Wre the
carcasses tested at the three different points, the sane
carcasses? And nmaybe you said that and | mssed it.

MR HODGES: Yes.

M5. DeWAAL: Ckay. So you were testing the
sane exact carcass at each point?

MR HODGES: W tested the hide of the aninmal.
The ani mal had been sl aughtered, eviscerated, and then we
woul d take one side and test the prior carcass portion
and the matching side would be tested after farm
i nterventions.

M5. DeWAAL: Ckay. M second question is,
really, has to do with your conclusion on pathogen

testing. And maybe, |I'm m sunderstanding it, but the
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slide that says testing for pathogens to ensure food
safety cannot be successful. Perhaps, you nean as -- |
guess, ny takeaway nessage of view ng your slides is that
pat hogen testing is quite inportant as a verification
t hat your process is worKking.

| nmean, you're showi ng us that, you know, up to
20 percent of the carcasses can be contam nated comng in
the door, and yet, at three different points you're
finding that the final nunber on the carcass
postintervention is zero. So, in fact, the pathogen
testing is docunenting, is process-control verification.
So | guess I'mjust alittle unclear what this one slide
said when it seens |ike the actual takeaway nessage is to
the contrary.

DR BELK: Keith Belk. You're exactly right.
Testing can be used effectively for verification of
process control. And what the slide has witten is, it
says that if you're going to test to ensure safety
procedures somewhere down the stream at that point, then
it won't be successful. |It's a scientific factor, as
| ong as scientists have been around. Another big
di fference between ensuring the safety of a product using
food safety or using testing versus --

M5. DeWAAL: So could it be said a different
way that testing isn't a substitute for interventions or
for process control? | nmean, | just -- | nean, clearly,

it's used here very effectively to docunent process
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control and as a verification technique. 1It's not

necessarily a substitute.

DR, BELK: | think there'll be sone speakers
dealing with that. | think there'll be some speakers
| ater in the programwho will discuss the NSA guidelines

and recomrendations for using the testing procedures.

And | think it was basically the feeling that
experts had put together that docunent that pathogen
testing probably woul dn't be the best selection of the
met hodol ogy for ensuring process control. However, since
it is apparent that we will probably be testing for
pat hogens, then we went on to make the foll ow ng
recomendat i ons.

M5. DeWAAL: Ckay. Thank you.

MR BILLY: Mark?

DR. POVNELL: Thank you for your presentation.
| have just a couple of questions for clarification. You
said that there was a statistically significant
di fference between the preval ence follow ng the
intervention that was with respect to the high preval ence
or to the -- prior to treatnment preval ence? Wich one
was that difference?

The zero preval ence follow ng intervention was
-- you reported it to be statistically significant. It
was statistically significant fromwhat, fromthe high

preval ence, fromthe part of the wash?
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MR. HODGES: Fromall three processing steps,
there was a significant reduction statistically in the
i nci dence of the organism \Wen you' re superstrict
across that road, you get a, b, c.

DR. PONELL: And so, again, the difference is
some -- is due to sone mxture of treatnments which varies
across plants?

MR. HODGES: | think it would relate to
prerequi site progranms through manufacturing practices, to
hygi ene and standard operating procedures enpl oyed by the
plants, in conjunction with the use of intervention
systens as part of the HACCP.

DR. PONELL: | guess I'mgetting to the point
of it being hard to distinguish what the definition of
the treatnment is. You have, you know, a pretreatnent,
posttreatnent when that treatnent is variously defined
across plants. And so it's hard to interpret that
nunerical difference in ternms of a statistically
different, statistically significant difference based on
a treatnment when the treatnent is | oosely defined.

MR. HODGES: | guess |I'munclear as to where
you're finding the word treatnent.

DR. POWELL: You tal k about --

MR. HODGES: The application of intervention

systens and before application of intervention systens.
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DR. PONELL: Substitute intervention systens
for treatnent, it's -- you' ve got a pre and post
intervention. And the interventions are --

MR. HODGES: Essentially --

DR. PONELL: -- they are not the sane across

MR, HODGES: Correct.

DR. PONELL: And so it's difficult to
interpret, then, you know what the effect of that
intervention is, because it varies across plants.

MR. HODGES: The intention was to |ook at --
define the systemand the effects of that, including
i ntervention throughout the program And | think we've
provided it with a handout that has a table in the back
that's nore specific relative to the statistical tests
that were conducted. But all three of those sanpling
sites, the frequencies, when conpared to the sanple --
statistics and those are all statistically different than
the .025 |evel.

DR. PONELL: Right. But the statistical -- the
application of that statistic inplies that you have a
consistent treatnment that's being applied.

MR, HODGES: Wy?

DR. PONELL: You're conparing one preval ence at
one point to another preval ence at another point. You

woul d need to have a consistent set of interventions to
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M5. DeWAAL: The purpose of the study was not
to conpare interventions. It was to see if -- go ahead,
Ann.

DR, HOLLI NGSWORTH:  Very sinply put, what the
survey shows is that you do take the systens and t hat
each plant was effective in reducing, or in this case,
elimnating E. coli 0157:H7 fromthe carcasses that went
out. It's this whole systemthat we're concerned about,
and not individual treatnents.

DR. PONELL: If you were to -- well this is,
perhaps, getting a little technical, but a nore
appropriate statistical treatnment would be to group al
the plants that had simlar treatnments and evaluate their
effect, rather than pooling all the data across all the
various treatnents.

MR. HODGES: | disagree, because if that were a
possibility, then you woul dn't have to have HACCP pl ants
devel oped for each individual plant and another plant,
even within the same conpany. | nean, the whole basis
for this is the fact that there was a whole different set
of environnmental conditions and other conditions that are
going to influence the safety of product in any given
plant. And to try and standardi ze those conditions over
all plants is just unrealistically inpossible.

DR, HOLLI NGSWORTH: Additionally, if you're
conbining a set of treatnents into one treatnent, as we

did here, the ability to show a difference is to find
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differences, significant differences. It says our
systens are very effective.

The other way around, if we had to conbi ne six
or seven different ones and one had had a program and one
had not, the one that had not woul d have renai ned nuch
nore unlikely that we woul d have shown any differences.

MR BILLY: GCkay. Oher questions? Go ahead.

DR. PHEBUS: Randy Phebus, Kansas State
University. Wuld you explain one nore tine quickly how
t he hi de sanples were taken? Was that al so a sponge?

MR. HODGES: The hide sanples was a sponge
along the mdline on basically a 2 x 12 inch area and it
was designed to show if there was testing control or not.

DR. PHEBUS: |Is there a particular reason you
chose the mdline as the sanpling site for the hide?

DR. ALLEN. Because in the plant, Randy, if you
go try to do it sonmewhere else, you're in dire danger
That was the sinplest, easiest, and nost effective way to
get out a hide sanple in the commercial setting of
mul tiple plants, nmultiple |ocations.

MR, BILLY: Yes, go ahead.

M5. SOSA: Meryl Sosa for Food Ani mal Concerns
Trust. | have a -- I'msorry -- Meryl Sosa for Food
Ani mal Concerns Trust. | have a question about the
coalition. At the beginning in the background, you
mentioned that the | ogical preventive point is

carcass/live ani nal s.
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And you nentioned that producers are part of
your coalition and what | wanted to find out was whet her
you' ve considered or are funding any kind of research to
determ ne any kind of intervention or mitigation
strategies that you would think m ght be hel pful as far
as you could have cleaner aninmals comng into the
sl aughter plant?

DR BELK: There was a presentation earlier in
t he di scussion about sone of the harvest, as it were,
clearly sustaining quarterly stated in our slides that we
raise the bar -- and we're | ooking at all Kkinds of
matters that we can use the incidence of |live animals
comng into our facility. You wll know about it.

M5. SOSA: Is that coming fromthe coalition?
O is that just generally --

DR BELK: It would be nenbers of the
coalition, and it's also the industry atlarge, too.

M5. SOSA:  Ckay.

SPEAKER: | have a question.

MR, BILLY: Yes, go ahead.

SPEAKER: In terns of the specific testing
nmet hodol ogy, | understand why you didn't use the rai nbow
agar. You started before that was all announced. 1In
terms of the i munonagnetic separation, though, did you
use the FSI'S nmethod, but just w thout the rai nbow agar?

DR BELK: Yes.

SPEAKER: So it's exactly the sanme?
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DR BELK: W followed the main -- | should
qualify that. W followed the manufacturer's -- the
instructions to the plants, followed the manufacturer's
reconmendati ons on how the test should be used. | have
| ooked at that protocol versus FSIS's, and it appears to
be simlar.

MR BILLY: Caroline?

M5. DeWAAL: Thank you. Caroline Smth DeWaal,
Center for Science in the Public Interest. Can you just
talk a little bit about the range of |aboratories that
were used by the plants? Wre sone in-house |aboratories
versus external ?

DR BELK: | have no specific knowl edge if the
| aboratory test was used. | do know the | aboratory test
for the | abs used by the individual plants. It's ny
under st andi ng sone of those tests were conducted in-house
by | aboratories conpany. A couple of others were done by

private | aboratories that were chosen by the individual

pl ant s.

MR. BILLY: Mark?

DR. POVNELL: Thanks. Just one question for
clarification. | wanted to be sure that | understood

correctly the enrichment step that was used, that was
used in the sane manner both for the high preval ence, as
wel | as the carcass preval ence. Was that consistent

across the hide in the carcass?
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DR BELK: The enrichnent of the carcasses was
not clear until it got to the | aboratory of the plant's
choosing. The enrichnent on the hides during incubation
did not occur until it got to the Penn State Laboratory.
Il will provide FSIS the directions in each one of the
plants certainly, specific analysis that | also have at
Penn State and nedi cal procedures that they use on
eval uating -- general practices.

DR. POVNELL: Thanks. And just as a final
foll owup, | wanted to thank you for supplying the state
of what will be an inmportant, | think again, a reality
check on our risk assessnent nodel

Li ke, when we just at first glance taking into
account the sensitivity of the nmethod that was used, it
seens that the carcass prevalence is pretty consistent
with -- that we're predicting is pretty consistent with
what you have found in terns of the reported preval ence
and the hide prevalence will be very valuable input. W
hadn't had access to this sort of data up until this
poi nt, so thank you.

MR BILLY: Ckay. Al right. Thank you very
much. |'d |ike to nove on now to the next presentation,
which will be by Dr. Gary Wber. Gary?

DR. WEBER: Thanks, Tom I'mfully willing to
talk over the noise if you want ne to.

MR BILLY: You want to talk over it?

DR. WEBER: Yes. Wy not?
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MR, BILLY: Let's go ahead.

DR. WEBER: Thank you very nuch. Thank you.

As Tomsaid, |'"'mGary Wber. |'mthe executive director
of Regulatory Affairs for the National Cattlenen's Beef
Association. Principally, I work in the regulatory area
around animal health issues in the Washington office in
nmeat inspection, food safety-rel ated issues.

Dr. Reagan was going to be here today. And a
personal natter cane up, and he was unable to attend.

But | thought it would be appropriate to share with you a
little about where we've been on this issue of food
safety. 1n 1989, we had policy on the books regarding
0157: H7 before the 1993 incident.

In "91, we began tests on organic acid rinses
and started investing research dollars at that particul ar
point intime. In 1994, an interesting thing happened
that really gal vani zed our enphasis on the direction that
we' ve taken over the |ast several years. And that was
t he Pat hogen Reduction Act of 1994. During that tine
period -- | think he's going to shut it off. Al right.
Thank you.

(Appl ause.)

DR. WEBER: And now we know it's not a way out.
Anyway, as | said, in 1994 sone things started to happen
here in Washington, D.C., that really gal vani zed our

focus on this issue. And that event was the Pathogen
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Reducti on Act which woul d have quarantined farns and
ranches for E. coli 0157: Hr.

But nore inportantly, there were a nunber of
i ndi viduals fromthe research community and ot hers who
were on the Hi Il tal king about the need for this
| egislation and that it was, indeed, warranted because
soon there woul d be vaccines and probiotics (phonetic)
avai |l abl e on the market that take care of this.

Now, if that wasn't bad enough, because here we
are six years |later and where are these devel opnents?

And as Dr. Rexroad nentioned, the investnents in the
preharvest side have been imensely problematic and it's
very, very conplicated, |ong-term work.

But to nake matters worse, the conpani es who
were beginning long-terminvestnments in things that would
becone steam vacuum and, | woul d assune, steam cabi net
pasteurization or organic acid-rinsing systens, a nunber
of the people responsible for the R&D in this area said
tous if this is true, if this is true, we don't want to
be investing in sonething that conpanies and the industry
aren't going to need.

And it becane very clear to us, we better get
busy nmaking sure that act didn't occur, that this
m srepresentation of research data that there was on-farm
solutions ready that could jeopardi ze everything we have

today that you' ve seen
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And M ke Tayl or, and us, and many ot her people
in the industry cane together to expedite the approval of
interventions that are now contributing real savings in
terms of food safety. One of the other things that we
were |l ooking at in here was this choke point, if you want
tocall it that, that we' ve got about a mllion people
that raise cattle and calves. And of course we've got
250 mllion consuners.

And so trying to change behavi ors at both ends
of that spectrumin order to benefit food safety, yes, we
need to do that. But in the near termwith limted
dollars, we wanted to hit this bug, this issue where we
could really nmake a difference. And so we began an
i nvestment programled by the Blue R bbon Task Force
Committee in a prioritized way to target where we could
make a difference.

In the back of the room there's a report that
docunents the time line and the conmtnents. And | want
to take this opportunity to have Dr. Bel k conme up and
talk a little bit about sonme of those interventions and
sone of the things that have conme. And then, | want to
tell you a little bit about the research we have pl anned
for the year and the years ahead that fit into this whole
conti nuum

DR. BELK: Thank you, Dr. Weber. |'m probably
the only guy you get to listen to twice today. And |

think it's just because | was already here. Several of
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t hese studies, researchers at Colorado State University
have been involved with, basically, since their inception
back in the very early 1990s.

And so it's kind of a privilege from our
perspective to have the opportunity to very generally go
through with you sone of the research that we've
conducted on behal f of cattlenmen to address this grow ng
food safety issue, E. coli 0157: H7.

The first studies -- and I'mgoing to be very
brief and general here, as | nentioned -- the first
studies that were instituted back in the early part of
the 1990s will be referred to as m crobial napping
studies. The first mcrobial mapping study we call
m crobial mapping 1. It was initiated in 1994 and
conpleted in 1996.

Now, basically, the objective of the study was
to identify critical entry points for pathogens in the
sl aughteri ng and harvesting process and use that
information to help extend and i nprove the process for
prevent ative mai ntenance of food safety. W felt at the
time that these data would be crucial in devel opnent of
HACCP regul ati ons and HACCP pl ans within plants.

And we thought that this would hel p determ ne
how nuch contam nation is introduced from outside of the
actual production chain. And so it was a series of
eval uations to determ ne exactly where in the process

fl ow we woul d have an opportunity to intervene or to
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i ntroduce process nanagenent techniques to inprove the
safety of beef.

M crobi al mapping two cane al ong about a year
and a-half later. This was a simlar sort of study. And
it was designed to provide an assessnent of where
pat hogens could enter the beef chain, follow ng the
sl aughtering and chilling processes all the way through
to retail.

In the case of this study and the previous
study conbi ned, the opportunity then becane available to
use -- as one exanple, to determ ne the preval ence of
pat hogens in the different seasons, at different points
in the processing systemwhere they m ght be introduced
or reoccur. W're currently in the process of conducting
the third in the series of studies called mcrobial
mappi ng three.

This particular study actually has been
designed to devel op additional intervention systens that
coul d be used during the fabrication and grindi ng
processes to inprove the safety of beef fromthe chilling
cooler on. And we think they will identify additional
nmet hods to allow us to reduce the risk of pathogens being
transmtted to consuners and will ultimately address al
of our food safety objectives.

So as kind of an overview of all three of these
studi es, mcrobial mapping one was designed to nap

critical entry points for pathogens at the harvesting
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step and within the cooler. Mcrobial mpping 2, then,
addr essed whet her you could control or exert process
control during fabrication and then distribution to food
service and retail. And then, mcrobial mapping 3 is an
ongoi ng project we're currently working on.

And when we finish with that, we would hope to
have sone intervention systens that could then
additionally be applied during the fabrication and
grinding processes. Relative to the devel opnent of
intervention systens thensel ves, the first of these
studies, as Dr. Weber nentioned, was actually started in
1991 before the Pacific Northwest outbreak. It was a
four-year study.

It was determned -- it was designed to
det erm ne whether the use of natural food acids could be
used to hel p decontam nate or renove pathogens fromthe
carcasses. And the beef industry worked very closely as
it conducted the study with USDA to devel op and test
specific rinses that would be effective towards this
obj ecti ve.

Second, a series of studies that was conducted
addressed washing versus trimmng issues. Zero tolerance
had been inplenented at that point in time. It was
extrenely | abor-intensive and costly to trimaway visible
contam nation on carcasses. It |led to USDA approval.
These studies | ed to USDA approval and inplenentation of

t he st eam vacuum ng technol ogi es.
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And it also addressed the use of hot-water in
organic rinse interventions which are now recommended in
the FSIS regul ations. Hot-water and steam vacuum ng
studi es were conducted next. Actually, five different
universities were involved in the research that led to
t he devel opnent of sone of these systens.

St eam vacuum ng has one of the offshoots of
that -- of those series of studies is now used in
virtually every major packing plant in the country and is
probably applied to nore than 90 percent of the fed
cattle carcasses. Hot-water pasteurization cane al ong
next. This kind of evolved at about the same tine that
st eam past euri zati on technol ogi es evol ved.

In this case, hot-water pasteurization was
devel oped to wash carcasses with water tenperatures that
actually made contact with the carcass in excess of 160
degrees Fahrenheit. And that hel ped to serve as a kil
step in the elimnation of pathogens on the surface of
carcasses.

Thi s pasteurization systemis often foll owed by
a rinsing systemcalled final wash, and then subsequent
to that, usually sone application of organic acid. And
it was inperative that these sorts of technol ogi es be
researched, both for their effectiveness fromthe food
safety perspective, but also fromthe inpact that they
woul d have on quality and col or of the product that was

bei ng generat ed.
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Preevi sceration washi ng canme al ong during the
| atter part of the '90s. And studies that we conpleted
in 1998 and 1999 preevisceration washing of carcasses is
an additional hurdle that pathogens have to junp over to
make it to the consuner. And so it nmade sense that you
woul d i npl enent anot her hurdle in the process.

You coul d reduce the risk of a pathogen
reaching a consuner. The system helps elim nate
pat hogens and particles that nay remain on the carcass
i mredi ately after hide renoval and application of steam
vacuum ng and al so hel ps prevent attachnent of bacteria
and formation of bi ofil mas the carcasses are
processed.

And that goes to what was discussed this
norning relative to sone other studies that are currently
bei ng conducted. Fromthis research, kind of a new
t erm nol ogy devel oped or evol ved that we conmonly cal
today nultiple hurdles. Miltiple hurdles is essentially
the |inkage sequentially of a whole bunch of
interventions within the processing systemon harvesting
floor.

And starting in 1999, we deci ded that we needed
to go out and, essentially, conduct a study to see how
t hese interventions worked i n aggregate when they are
i npl enented sequentially within the plant to determ ne
the val ue of that industry-funded process relative to the

safety of beef.
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Very briefly, multiple-hurdle strategies create
barriers for pathogens and are highly effective in
reducing the risks that a pathogen would be transmtted
to consuners. In this particular study it's conducted in
ei ght comrercial plants that were geographically
di sbursed and included both fed beef and market cow and
bul | plants.

They had standardi zed their nultiple hurdle
system across the entirety of their harvesting operation
and included steamvacuuming. It included application of
an evisceration wash unit, along with application of
organic acid at the preevisceration level. And then,
foll ow ng evisceration, |later down the stream there was
hot - wat er pasteuri zati on.

And, in this case, the hot water actually nade
contact with the carcass surface at about 180 degrees,
foll owed by organic rinsing. The results of this study
across -- in total, the eight plants that were studied,
it resulted in a 99.75 percent reduction in total plate
counts or total aerobic plate counts, 99.79 percent
reduction in total coliformcounts, and a 99.55 percent
reduction in generic E. coli counts.

NCBA has al so funded several studies since, to
begi n noving the process downstream towards the consuner
at the various points where we can now begin to identify
process control opportunities. One exanple of such

studi es was a study conducted a couple of years ago

Heritage Reporting Corporation
(202) 628-4888



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

154

relating to the use of raw materials in ground beef
manuf act uri ng systens.

In this study, basic general conclusions that
resulted fromthe experinent, raw material trinm ngs that
were greater than 30-percent fat content tended to have a
hi gher m crobial count than other types of raw materi al
trimm ngs. Fed beef trimm ngs had higher plate counts
than trinmngs frommarket cows and bulls, dairy cows or
i nported frozen product that was boxed and in a different
state of refrigeration.

The sane study of purged bacterial counts
tended to be higher than counts that were obtained using
poor sanpling techniques and has led to sone further
investigations that | think Dr. Whber will talk about
that are ongoing at the nonent. The detectable bacteria
counts increased as product noved through the grinding
process, which wasn't a conplete surprise to anybody.

The | ast study that we've just conpleted this
past fall -- and this is the only study that, out of the
series, that |I've been through with you that is not
currently in peer-review press or in the acceptance
process -- has to do with raw materials that are used for
production of ground beef to be marketed at retail.

In this study, sanples were collected fromboth
packi ng plants, processing plants, or further processing
plants, and retail stores that were pretty geographically

di sbursed. A total of 1,158 sanples in aggregate were
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coll ected. Not one of those sanples was found to have
positive E. coli 0157:H7. And this would have been using
the el ectromagneti c beads.

One conbo bin sanple did contain 0157
nonspeci fic H group that was considered to be
nonpat hogeni ¢ and one ground beef patty sanple that
contai ned an 0105: H8, which is a rare Htype group that
has not been |inked with human bei ngs as being a
pat hogen. So | would turn it back over to Dr. Wber.
Thank you.

DR. WEBER: Thanks, Steve. | wi sh that Dr.
Reagan coul d be here, because really I'msharing with you
the results of their current process of devel oping a set
of strategies for the next phase of investnments in this
area. And these are the results of counsel from a nunber
of experts, scientists, governnment, industry |eaders
sitting down and deciding where's the best way to focus
our limted resources.

Basically, there's a couple of key areas here.
One, there's a lot of investnent going into engineering
and eval uating the dehairing process which is a chem cal
dehairing that |ooks at basically cleaning the outside of
cattle to mnimze that contam nation, since that appears
t hat hi ghest probability for carcass contam nation is
hi de-rel ated, as opposed to intestinal contents, which is

a result of rupturing the gut during evisceration.
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We are devel oping and continually nonitoring
t he preharvest side, watching for opportunities there.

As Dr. Rexroad nentioned, there's about $27 mllion in
ARS al one this year. W're having a real serious problem
trying to nonitor what goes on within the |and grant
institutions which contains both federal dollars, state
dollars, and private industry dollars to find out what's
goi ng on there.

And until we really have a sense of that and
we're really pursuing that, it's hard to really find out
where should you invest as a partner in trying to nake
sone of these things happen. But we are serious about
nonitoring that and where there are opportunities, we
will invest there.

But there's a lot of activity there that's
really coal escing and hopefully will result in sone
things that we can go into a validation node on. W']I|
continue to | ook at the post-cooler interventions to see
what we can do there.

The sanpling systens for conbos, | was
mentioning to Mark Mna at lunch that we appreciated as a
result of one of our nmeetings with TomBilly and ot hers
that we find one of these conbos that's positive, we want
to be able to renmove it fromthe plant and just take that
entire conbo apart.

And | think, Mark, this relates to sonme of your

data on what this really looks like in terns of a
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positive in a grinding lot in the context that it may
just be in one little part and naybe one piece. And how
does that really affect the risk or how we view how t hat
may contam nate the systen? So we've got at |east one of
those, and it's conpletely being disassenbled into
i ntegral pieces and tested.

Wth any work on the nonintact raw materi al s,
t he bl ade-tenderized issues and others to | ook for E.
coli and sal nonella and ways of |ooking at kill steps
there, after the listeria issues raise the potential for
aerosols and air purification needs, we're | ooking at
i nvestnents there, as well as equi pnent cleaning and
sanitation issues.

We continue to | ook at ways of helping to
ensure consuners can nmake an inforned choice on
irradi ated products. And there is some question about
dose levels, and we're continually nonitoring that to
make sure that there is, sort of, this | ow dose
rel ationship to hel p people out.

We've had a long-termrelationship with the
Anerican Digestive Health Foundation, |ooking at the
human side of it and seeing if there's ways we can
partner and encourage or hel p us access research dollars
on that side, too. This is an ongoing process. And as
in the past, | hope that we can focus in as these things

devel op.
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W' Il be handling briefings with FSIS and with
consuner groups and others as we have devel opnents here.
And again, | wish that Dr. Reagan was here. He could go
into nore detail on this. And as Dr. Rexroad said, |I'm
just the deliverer of that, not necessarily the
architect.

So if there's technical questions, Doctor, well
we'll just forgo that. [I'll let you handle them So
with that, thank you much and | ook forward to sone bold
initiatives and new solutions as we further invest in
this area to inprove food safety and i nprove consuner
confidence in our products and the regul atory agencies
that ensure that. So thanks a |ot.

MR, BILLY: Ckay. Thank you very nuch. Are
there questions, first, fromthe panel? No. Ckay.
kay, Dr. G117

DR GLL: Colin GIIl, Agriculture Canada. Two
guestions. The multihurdle data for carcasses, does that
relate to carcasses that are being inoculated? O was
this describing their natural flora, because there is
often the great difference between the effects you get
with the two situations and the other thing on the work
on dehairing carcasses, the published data show there's
no m crobi ol ogical effect of dehairing carcasses before
dressing. Have you any further data that woul d

contradict that?
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DR BELK: | can answer the first question.

Rel ative to the first question, nultihurdle studies have
been conducted in eight plants and others have been
conducted in plants so there woul dn't have been any

i nocul ation. That was basically to nonitor indicator
organi snms as parts noved into the process. And that
publication is accepted and should be out there in the -
- on a table.

DR. G LL: Dehairing?

DR. BELK: Dehairing, I'mnot the expert for
dehai ring.

MR. BILLY: Anyone el se that has any
information on that? GOkay. W'IlIl have to let that pass.
O her questions? Yes, Nancy?

V5. DONLEY: Nancy Donley from STOP, Safe
Tables Qur Priority. And I think Gary Wber left the
room because | really was going to direct -- well,
maybe, soneone el se here knows. | wanted to ask about --
| think nmultiple hurdles is areally inportant idea. And
it's a val uabl e one.

But | still didn't hear, he nmade sone comments
about, you know, nonitoring what was going on in ARS
research in the animals. But | didn't hear anything that
was specifically nmentioned com ng out of the National
Cattl enen's Beef Association on on-farm or preharvest

studies. And also, if naybe sonmebody knows, too, when
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that Wiite Paper is -- you nmentioned a Wite Paper, but
when it m ght be rel eased.

M5. KOSTY: | can try and answer that for you.
This is Lynn Kosty with the National Cattlenen' s Beef
Associ ation. The Wiite Paper that we are working on
probably won't be released until sonmetinme this fall.

That is an ongoi ng process.

As far as on-farmresearch that we are doing,
currently we don't have it in our agenda to do on-farm
research. W are | obbying very hard for those dollars
for agencies that are nore capable to conduct those
| ong-term studies, like ARS, to conduct those.

But as far as what we have heard from
researchers and scientific experts, their feeling is that
our dollars are better spent el sewhere. And that is
where we can nake the nost inpact on public health in the
near future.

V5. DONLEY: El sewhere neani ng post harvest ?

M5. KOSTY: Exactly.

M5. DONLEY: And so is the Wite Paper al so on
post harvest interventions or --

M5. KOSTY: | believe that it will target both.
| think that the greater problemthat we have right now
is the fact that, as Dr. Rexroad said this norning, we
are seeing nunerous studies that conme out about on-farm

practices, such as the hay-feeding study. But then, a
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few weeks later, we see sonething el se that cones out
that points to the opposite concl usion.

And |'"mgoing to repeat his words in saying,
basically, that we just don't know enough about the
ecol ogy of the organismto get very far right now on
on-farm practi ces.

V5. DONLEY: Well, do you mind if | follow up
one nore time? | guess if it's not the cattlenmen who are
doing -- looking for it or figuring out howthis is
happeni ng, who else is there to | ook? Wo else is there
to do the research?

M5. KOSTY: Well, | think we're counting on the
government to help us out in that area. | think, quite
honestly, if you | ook at the area of ani nmal disease,
which is very simlar, and the eradication of
tubercul osis which has al so taken years and years -- it's
taken us 50 years to eradicate that disease.

And | think that you know you can't | ook at
that and expect us to solve this problemovernight. It's
not that we don't want to help. |It's not that we're
unwi Il ling to have government researchers on our farns. |
think if you speak to nost of our nmenbers, they are nore
than happy to help. And they are very interested, but we
just sinply don't have the noney to conduct a 50-year
survey.

V5. DONLEY: How much noney are you spendi ng

now on post harvest research
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M5. KOSTY: That, | couldn't tell you. You'd
have to speak with Bo Reagan

V5. DONLEY: Ckay. Ckay.

M5. KOSTY: But | can tell you it's
significantly less than $27 million.

M5. DONLEY: But it's nore than zero, which is
what's being spent on preharvest?

MS. KOSTY: That's correct.

V5. DONLEY: Ckay.

M5. GLAVIN:. One of the things that | heard
Gary tal k about was that detectable bacterial counts
increased as the material noved through the process. And
| wondered if, you know, when we | ook at the information
on interventions, they appear to be quite good, you know,
approachi ng nmaybe 100 percent good.

But obviously we continue to find 0157. Is
there any thought that after intervention, the incidence
is so lowthat we're not finding it, and then as the
product noves through commerce, it grows out and then
it's findable? |Is that possible? Any coment on that?

DR BELK: | think it's a matter of what
percentage of potentially contam nated surface area that
is being tested. Al of the sanples are being enriched,
so there it ought to be down.

M5. GLAVIN.  Ckay.

DR. PHEBUS: Randy Phebus, Kansas State

University. In relation to growing out there in
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based on its growth tenperature characteristics. | think

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

one thing that we're forgetting relative to finding this
organi smand, particularly in ground beef, is that a | ot
of technol ogi es have been directed at the carcass |evel.

And there's still a significant anmount of
product that goes into ground beef that there's no
intervention at this point to take care of that.

DR ALLEN. 1'd speculate a little bit --

MR, BILLY: You need to say your nane.

DR. ALLEN. Dell Allen. And it's a good
specul ation, probably, that's appropriate here. | think
it's an opposite, Maggie. Fromwhat |'ve talked to the
RS researchers at Cay Center, 0157:H7, fortunately for
us, is not a real conpetitive organismand easily gets
over shadowed.

And | think, in fact, it's fairly fragile, in
particular a cold environnent, at least it's ny
inpression in talking to the researchers there. So |
t hi nk when we have a problem it's probably one where
there's been a fairly heavy contam nation or
cross-contam nation level is when it occurs, not in the
typical, probably, is not going to make it through, nor
is it going to grow afterwards.

And it al so goes back to when Janes Jay, who's
-- 1 was in a neeting with himone tinme -- rem nded ne

that where our mcrobial counts were very, very lowin
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t he ground beef, he says you're running in danger, then,
of any organismlike 0157 if there is that contam nant

| evel where you get it. Then it doesn't have the
conpetitive exclusion thing to help you out.

And | think our counts industry w de are
considerably | ower now than they were 10 years ago. So
we may be running on that fine line. And don't ask ne
how you tell people not to be so clean. But | think we

are actually approaching sone of those levels in sone

cases.
MR BILLY: GCood. Dean?
MR. DANI ELSON: Thank you, Tom Dean
Dani el son. | need to understand your question just a

little bit nore. Could you repeat that?

M5. GLAVIN. Well, my question really was based
-- it was nore of an observation that the data on
i nterventions | ooks so good, but we're still finding
0157. And | was | ooking for some specul ati on on, you
know, is that from-- you know, is this speculation that
it's fromplants that aren't using interventions? You
know, what is the specul ation?

DR ALLEN. Okay. | guess | would offer
anot her thought on that. |If you |look at the carcass data
shown in the carcass study, .44 percent FSIS data, which
is done at various points throughout including retail,
you're looking at rates of .2, .3, .4 percent. The data

that we have on trinm ngs over the years puts us in that
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.1 to .3 percent range, depending upon the year and
dependi ng upon when various interventions come in place.

To me, exactly what you're saying, but then the
arrested growth, once we get tenperature control on these
carcasses and arrest that growh, we show very -- you
know, quite simlar |levels at the carcass stage, at the
trimm ngs stage, and at the ground beef stage in the FSIS
testing.

So there is huge reductions occurring on the
sl aughter floor, you know, very significant reductions.
And we're not, | don't believe, we're seeing whol e-scal e
tenperature abuse. W' re not seeing whol e-scale growth
of this pathogen or this organismin the neat supply once
we get past the carcass stage. That would be ny
observation to that question.

M5. GLAVIN.  Ckay.

MR BILLY: Yes, Dr. GII?

DR GLL: Colin GIIl, Agriculture Canada.
Just a comment on the tenperature control. [|'ve just
been involved in a rather |arge-scale study of the
tenperature during distribution of beef in the Canadi an
system And it turns out that the degree of tenperature
control is extrenely good, particularly for ground beef,
for manufacturing beef, and ground neat products.

Throughout the system it's generally cool ed

very rapidly and mai ntained at tenperatures below 6
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degrees centigrade right to the retail level. Things do
tend to go wong in the retail case, though.

W al so have data that suggests that there is
no change in E. coli nunbers throughout this distribution
systemuntil you get to the retail case where you can get
tenperatures up to 15 degrees centigrade for prol onged
peri ods which does allow bacterial grow h.

MR, BROMWN: Bill Brown. Maggie, a couple of
changes have been nmade, one, increasing sanple size by
13-fold from25 graphs to 325. That has a difference.
And then, the new nethod is four tinmes as sensitive.

M5. GLAVIN. Oh, no, | understand. W' re not
conparing. W're conparing two different things. Thank
you.

MR BILLY: Ckay. | think we'll nobve on.

Thank you very nmuch. The next presentation is by Andrew
Benson, who is the Assistant Professor of Food

M crobi ol ogy at the University of Nebraska at Lincoln.
He's going to be speaking on research on 0157:H7 in feed
yards. Dr. Benson?

DR. BENSON: Thank you, M. Billy. [|'mnot
real sure where the title "0157 in Feed Yards" came from
because that's not exactly what | want to tell you about.
But | do have a nessage today that | do want to
communicate that | think is inmportant. So hopefully

you'll bear with ne on that.
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And if everybody will followthis, I'ma
geneticist trained as a geneticist, and so | look at this
problemfroma slightly different standpoint than many of
you do in this room And what | want to tell you about
today is a conparative genom c analysis that we've done
sort of to get at the question of the E. coli genetics
and the E. coli ecology of E. coli 0157: H7.

And hopefully, you'll understand as you wal k
away fromthis that this is an approach that can be used,
in general, for other E. coli and other pathogens, as
well. Before we get started, though, we all have to have
alittle bit of a course here in bacterial genetics and
popul ati on genetics, so that we all speak the same terns.

| always have to do this, and everybody | aughs
at ne. But it helps that we're all on the sane page.
And first of all, the thing | need to get across is that
nost bacterial populations -- | guess this isn't a
pointer. Here it is. Mst bacterial populations are
clonal. And what that neans is that they are conprised
of a founding cell and all of the daughters of that
particul ar cell.

Now, that's not to say that all of the
daughters will be genetically identical, because over
ti me subcl ones happen. Any nunber of types of
alterations can occur in that chronpsone. And that wll
mar k that subclone fromits peers here. And over tineg,

as a clone spreads geographically, it accumnul ates
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alterations in the chronbsone and al so undergoes certain
types of selections in different niches, and therefore,
beconmes adapted to particul ar niches.

Therefore, over tinme if one | ooks in different
ni ches, you'll find that although the bacteria are very,
very simlar, there are distinct differences that you can
find anobngst themto distinguish themone from anot her.
Okay. So that's enough of the little | esson here in
popul ati on geneti cs.

The reason | told you that is because there was
a bit of puzzling data with regard to 0157: H7. Back in
1993, Tom W dham (phonetic) at the Penn State University
had denonstrated by | ooking at E. coli 0157 isolates from
cattle and from humans all across the planet that, in
fact, 0157:H7 is a clone, that is, it arose froma single
foundi ng cell that subsequently spread geographically.

However, whol esal e genonel ectrophoresi s, which
is a very standard typing schene used by epi dem ol ogi sts
denonstrated that, in fact, there's significant genone
di versity anongst the 0157: H7 strain.

So on the one hand, you have one nethod sayi ng
that they are all very, very simlar. On the other hand,
you have a different nethod saying that, in fact, there's
a trenendous anount of genetic diversity. And the
probl em was that |ooking at the diversity with the

pul se-field data (phonetic) it was very difficult to

Heritage Reporting Corporation
(202) 628-4888



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

169

understand the relationships in the strains one to
anot her .

In fact, the only instance that we understood
the genetic relationships of the strains one to another
were those few instances in which we had isolates from
human cases of di sease that had been |inked
epidem ol ogically to contam nated food sources. Short of
that, we couldn't say much about the relationship of the
strains one to another.

Now, based on the fact that we have this
genetic diversity, this suggests that, in fact, there are
| ot s of subclones out there and al so suggests that,
per haps, sone of those subcl ones could have unique
virul ence or physiol ogical properties.

This is what we needed at the tine, is a very
hi gh resolution nmethod to identify subclones and to map
the role of genone alterations. That is, so to speak,
| et Mother Nature do the genetic experinments for us.
We'll go find the alterations and wal k backwards, finding
or determ ning what genes those alterations are in and
subsequently trying to understand the inpact on the
physi ol ogy or virul ence of the sub.

Vell just very, very briefly, I don't want to
go into detail about our nethodol ogy, other than to say
it's called OBGS. It stands for Optimum Based Genone
Scanning. And it relies on a phenonmenon of skewed

iligmers (phonetic.) These are very short words. You
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can think of themfromthe short words that occur in a
chronosone over and over and over again.

And not only are they overrepresented, they
al so occur nmuch nore frequently on one strand than the
other. And we sinply mx and match these different
sequences and use themas m | eposts and use the forner
H chain reaction to | ook at the distances between it.
And so here's just a little short section of the
chronosone |'ve shown here. There's watts and strands
(phonetic) on top and a thick strand on the bottom

And here, these little lines are just the
occurrence of these little specific segnments we use. And
these little pieces here are the little pieces between
themthat we can |look at. So using this nethod, we can
| ook at thousands and t housands of pieces of the
chronmosone fromeach different isolate and get a very,
very high-resolution fingerprint.

In fact, we can use whatever resol ution we want
here to get a very high-resolution fingerprint of the
different isolates that we're looking at. So that's the
nmet hodol ogy. W, then, take those PCR products. W run
these in an aut omated DNA sequencer, so this is a very
aut omat ed process.

As you can see here, each of these tracts,
there's a different isolate, and here's an alteration
|"ve shown up here in only in sone of the isolates, not

in the others. And here's sone down here that occur only
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on a couple of red guys occurring here. So we can
identify these different alterations.

Now, a little bit nore on nethodol ogy. How do
we make that useful? Well, what we do with that is to
convert that inmage | just showed you over into a binary
file of 1s and 0s. One presents the presence of a band
or a segnent of a chronobsone. Zero represents absence.

And once you convert sonething over into a
binary file, you can essentially do anything you want
with it, conputationally, which is really nice. So we do
cluster analysis on those. And the way the cluster
anal yses are rendered is that they are rendered by
dendrogranms (phonetic.) And, essentially, the closer
each sanple is on the | eaves on the dendrograns, the nore
highly related they are genetically. Okay. So that's
t he approach.

Now, here's what we do. W started off with a
set of isolates from Wsconsin, froma three-county
region in Wsconsin and were col |l ected by Charlie Casper
and John Luchanski (phonetic) for a period of about three
or four years. Part of the isolates canme froma
| ongi tudi nal cattle study of four different cattle herds
that occurred in that region.

The ot her isolates canme from humans in that
sanme three-county region during that same tinme period.

We | ooked at 1,251 different markers fromeach of the

i sol ates. That's about 20-percent genone for a single
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nucl eotide resolution. So if there was a singl e-base
difference within these regions, we'd pick them out.

In contrast to what we expected, what we found
was that the bul k of the animal isolates clustered
together. And the bulk of the human isol ates clustered
together with one single animal isolate up there. Now,
that kind of puzzled us, because we weren't expecting
t hat, because conventional w sdom said, at that point,

t hat ground beef was the primary source of transm ssion
and was the nost effective source of transm ssion to
humans.

So we scratched our heads a bit and asked
oursel ves what this mght nmean. There was two
expl anations for the result that we had here. One
expl anati on was that what we were | ooking at was regional
bias. Those cattle herds were confined to that three or
four-county region during that three or four-year period
that Charlie and John were sanpling then.

The humans, however, were not confined to those
regions, nor were their food sources. So what we could
be | ooking at here is a regional phenonenon. And this is
a region subclone of 0157, and the hurmans obtai ned their
clones -- | hate to put it that way -- but the hunmans
were infected with clones fromoutside this region

The ot her explanation is that, rather than
regi onal formal phenonmenon, we're | ooking at an

ani mal -specific clone here. And in fact this is a clone
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that you very seldomsee in humans. [It's a subclone that
colonizes animals that is either |less arivulent,
arivulent, or is ineffectively transmtted to humans.

So the way to test that hypothesis to
di scrim nate between those two is to collect sanples from
all over the place. And we went out and did that. W
col |l ected sanples across the nation from 16 different
states' worth of cattle and, it seens to ne, alnost 20
different states' worth of humans. | forget the exact
nunbers now.

The bottomline is when you do this experinent,
you get the same results. Again, right here is this
little cluster of isolates from Wsconsin, and you see
that the bulk of the animal isolates that we had, or that
we | ooked at, clustered with those animal isolates from
Wsconsin. In fact, there are no human isolates in this
clustering, till you get down to here.

O course, there were sonme aninal isolates did
cluster up with the humans, and we fully expected that.
In fact, I would have been shocked if we didn't see that.
And | really would have questi oned whether a nethod was
wor king right or not. But the way we interpret this is
that, in fact, there are two very different subcl ones, or
at least two very different subclones, of this organi sm
out there.

One of them-- both of them can be isol ated

fromcattle. One of themyou see in cattle, but you very
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rarely see in humans. |In fact, you nmay never even see it
in humans. The other clone you do see transnmitted to
humans and the way we interpret that is that, in fact,
one of these subclones is less virulent or virulent where
it's just not efficiently transmtted fromcattle to
human.

One exanple, it's easy to see if it was m ssing
virul ence factors, if it had |ost a virul ence gene, why
it mght be arivulent. On the physiol ogical side, on the
transm ssion side, you mght think of this subcl one being
tenperature-sensitive, let's say. So it doesn't survive
cooking as well as these guys do, and therefore, it's not
transmtted as efficiently. That's just an exanple.

That's -- | don't know that that's the case.

So anyway, that's two genetically distinct |ineages of
0157 out there, at least two. W want to know what the
genetic differences are, and then we want to convert that
back to what the genetic differences are. That is to
say, how did the genetic differences correlate back to
the differences in the traits of this organism the
character traits in virulence or in physiology? And how
do we go about doing that?

| don't have tinme to describe how we | anded on
this, but just -- you'll have to trust ne. Mst of this
is published, by the way. So you can | ook at the details
in the publications. One of the things we do know that's

contributing to the diversions or the differences between
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t hese subclones are little bacterial viruses called
bact eri ophage.

Bacteria, just |ike we do, have viruses that
infect them And sonetinmes those viruses choose, rather
than to blow the bacteriumapart, to sit down inits
chronosone and becone one with the bacteriumfor awhile.
W' ve pulled one of these viruses out of 0157:H7, and in
fact, it encodes one of the Shiga toxin genes. This
virus is called HB 4 down here.

Now, to make a long story short, what we've
noticed is that we' ve sequenced al nost all of the genone
of this bacteriophage now, and what we've noticed is that
t hese green regions right here are regions that are at
| east 95 percent identical to these other bacteriophages.
And the nmain takeaway nessage | want you to get here is
the fact that bacteriophage diversity contributes to a
| ot of the genone diversity that you see in 0157: H7
i sol at es.

And bact eri ophage, since they evolve very
rapi dly by swapping segnents of their chronbsone, can
contribute to very rapid evolution in 0157: H7 and,
perhaps, in other bacteria. Al right. So there's one
genetic difference that we know of and that we're
pur sui ng.

The other thing we're interested in doing now
is conparing the entire genone. The studies that we did

that 1've just showed you were done at 20 percent genone
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coverage. Now that we understand the genetic

rel ati onshi p anongst those isolates, we want to cover the
entire genone. And the reason we want to do that is we
want to identify all of the |ineage-specific

pol ynor phisms. That's a $2-dollar word. \What that
stands for, call it OSP.

A | i neage-specific polynorphismis an
alteration that occurs in one subclone that's not in the
ot her and vice versa. GCkay. W call those OSPs. W
want to identify all of them And we want to do that for
a coupl e of reasons.

First of all, we want to design LSP tests, so
that we can test for the different subclones very, very
rapidly. Right now, it's sort of a difficulty for us to
di stingui sh between these subclones. It takes us a week
or sotodoit. Al right. So we want to develop a test
that'Il greatly facilitate the epi dem ol ogi cal studies,
because we want to know sonet hi ng about the distribution
of these subcl ones.

What is the real preval ence of these subcl ones
in different populations? The other thing that it'l|
allowus to do is if we cover the entire genone is to
| earn somet hi ng about the genetics and the physiol ogy of
t hese sub-clones. So just to show you that we thought
about the problem and cal cul ated how we're going to do
this, each primer conbination that we do provides about

200 KB of coverage, on average.
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It"1l take us about 30 different OBGS
conbi nations to get 1-x coverage of the genone; 120
di fferent conbinations will give us 4-x coverage.

That' Il allow us to account for any regions where these
primng sites are cold stops in the genone.

There's on an average, what we've seen so far,
that three of these |ineage-specific pol ynorphisns for
any primer conbinations -- so we're probably going to be
| ooki ng at anywhere around 360 different |ineage-specific
pol ynor phi snms. And at 4-x coverage, then that nunber 360
you could essentially divide it by four. That will be
t he actual nunber, because many of them shoul d be
over | appi ng.

This just sort of gives you an exanple of how
you can picture these |ineage-specific pol ynorphisns.

The white here, the white lines, represent just different
isolates of E. coli 0157:H7. And that's the identical
part. That's the part that would be identical between
any isolate, any pair of isolates that you | ooked at out
there. Ckay.

The 0157: H7-specific markers are shown in
yell ow. Those would be the markers that discrimnate
0157: H7 fromother types of E. coli, other flavors of E.
coli you find out there. And then, these red and pink
mar kers woul d be the OSP's, the subcl one-specific
mar kers, or |ineage-specific polynorphisns that occur

only in subgroups of 0157: H7.
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And then, we have even snaller groups that we
call C ade-specic (phonetic) markers. So those are the
different types of markers that you woul d come across.
Just to show you real quick how, in fact, we can find
these quite readily, here we've cheated a little bit.

And this is what we have to do to find these
things and that we've lined the organi sns up, or the
sanples up, and file a genetic order -- that is, in the
order of the genetic relationships on the autonated
sequencer here. And here, you can see bands that are
present only in one |ineage.

There's another one present only in another
| i neage. Sane thing here. Same thing here. Sane thing
here. So you can find these exanples of these things.
It's not terribly difficult for us to find. If we've
covered the genone, if we've done our job, each
| i neage- specific polynorphismw || be picked up on
different segnents, different primer conbinations by our
nmet hods, so we'll have enough overlap here to be sure
that we've covered the entire genone.

And once we identify these things, then we have
specific specialized equi pnrent that we can use to cut
those bands out. Here's an exanple of two of the bands.
Here's one band here. Here's another one here. W' ve
actually cut it out. W' ve used PCRto reanplify it.
It's purified now W can go through sonme PCR chem stry

and sonme magi ¢ here and get the DNA sequence of this
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particul ar product and know exactly where it is in the
chronmosone and pinpoint it.

And this is just one exanple that | have where
we' ve done that. This happens to be a nine-base
duplication that occurs in the gene encoding
nmet henyl t et rahydrof ol at e cycl ohydrolase. It's a gene
that's -- that's really a $2-dollar word. But that's a
gene involved in being a synthesis.

And in what we've referred to as the bovine
| i neage, there was an ei ght or nine-base duplication that
occurred right in the lighter region of that gene and
actually | ooks like the footprint of a transposer junped
out of there at sonme point in the evolution of this bug.

So anyway, what have | told you about? Well,
the bottomline is that there's at |east two genetically
di stinct subclones of 0157 that can be isolated from
cattle in the U S. One of these subclones is rarely
isolated frompatients with henorrhagic colitis, at |east
inthe US.  The subclone is, perhaps, less virulent or
not as readily transmttable.

That's our concl usion and reason -- genomcs to
identify the specific alterations that distinguish these
subcl ones to begin to go back here and understand whet her
this is a virulence of a transm ssion phenonenon. And
| astly, these are just the people who contributed to ny

work and ny collaborators in the funding. Thanks.

Heritage Reporting Corporation
(202) 628-4888



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

180

MR, BILLY: Ckay. Thank you very nuch. Are
there any questions fromthe panel? Yes, Bill?

DR. CRAY: Bill Cray, FSIS. Have you | ooked at
i sol ates from produce at all?

DR BENSON: |1'd love to. | would like to | ook
at them W haven't yet. And if anybody in this room
woul d send themto me, we would be glad to | ook at them

DR. CRAY: Also have you | ooked at isolates
from deer or sheep?

DR. BENSON: | do have isolates, a couple from
deer, one froma raccoon that |I've | ooked at. And in
fact, they group in there with the cattle isolates so
far. But it's not a |arge enough sanple to say that's
how t hey are all going to shake out.

DR CRAY: You nentioned in the U S. that the
human i sol ates are in the first group. Have you | ooked
at European isolates? And | think that you nentioned --

DR. BENSON: Yes, yes. So what we've done is
to get at this froman epidemologic -- it's very
difficult to actually denonstrate whether a test --
whet her or not one of these |ineages are virulent or not,
because you can't do the real test. And | can't get
volunteers. That's not a real laughing matter in this
room but it's the truth.

So what we've done is there's an
epi dem ol ogi cal approach we've taken. And there's a

phenonenon in Central Europe and also in Australia. It
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turns out in those countries they have E. coli in their
cows, but not in their people. So they have 0157:H7 in
their cows at about the sane preval ence that we have here
in the United States. However, it's very rarely isolated
frompatients

In fact, it's other serotypes of henorrgagic E.
coli that cause problens over there. So this is very
prelimnary evidence now, and |'mnot finished with the
anal ysis, which is why I don't have the slide. But I'm
confortabl e enough to tell you, we've |ooked at a set of
isolates fromcattle and from humans, the few human
0157: H7 isolates that are from Australi a.

And in fact, they all look like that |ineage,
too. They look like the, what |1've referred to, the
bovine |ineage, a |ineage, too, here in the United
States. So ny interpretation of that is that, in fact,
that lineage is virulent, perhaps, |ess virulent.

And the other interpretation you woul d nmake you
would say it's less virulent, because it's in their
cattle. But very seldomdoes it ever cause disease in
their humans. [If it's the primary clone in the cattle,
then you woul d expect it to be the one you' d isolate from
the humans, as well, or what few patients there were.

MR, BILLY: Fromyour work, have you been able
to determine if there's -- | know you haven't done the
virul ence study, but the known virul ence narkers

attaching and facing henolysin and Shiga toxins --
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BENSON. They are all there.
BILLY: They are all there.

333

BENSON. They are all there.

MR. BILLY: Are they all there, maybe, two or
three in humans versus one in the cow?

DR BENSON:. Yes, that we haven't done. W
haven't quantified that. But all | knowis, of the
i sol ates we've | ooked at, nost of the isolates that al
of those tests have been run on, all of the known
virul ence factors are present. | don't know anything
about whether the genes are expressed or not. It could
be that they are turned off in one |ineage and not in the
other. But |I know that they are at |east present.

MR BILLY: Al right. Stan?

MR. EMERLING  Stan Enmerling representing NET
(phonetic). Just a question. Are any of these
differences in the genetic nmakeup that you were talking
about, E. coli 0157:H7, are they peculiar to any specific
breed or breeds of cattle?

DR. BENSON: | don't have any data regarding
that right now There could be. 1 think you' d have to
design a study to ask that very question.

MR. EMERLING But it could be possible?

DR. BENSON: Oh, it's possible. | can tell you
this going back to the Australian isolates that we' ve
| ook at, | said they did look Iike the |ineage, two

i sol ates. But nonetheless, they were distinct. | could
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tell you that they were from another country. It was
clear that there is sonme geographic isolation to them
So there could be in animals, as well.

MR. EMERLING And that carries over into human
bei ngs could be, perhaps, sone trait also or not?
mean, the fact it showed in some and not in others?

DR BENSON: | don't know.

MR. EMERLING | thought you showed a
difference in the genetic makeup.

DR. BENSON: Right. So the idea is that
there's several populations of 0157 out there, several of
t hese subcl ones out there. GCkay. And you can isolate
t hese different subclones fromanimals, but not all of
t hose subcl ones the way you isolate from hunans that
humans t hat have di sease.

And so what that suggests is that, just because
you i solate 0157:H7 froman animal, it nakes you
guestion, well, are all of them capable of causing
di sease? O can all of themdo it with equal efficiency?
That's what |'mgetting into.

MR. BILLY: Dean, then