
Dear Dr. Goldman, 
I wanted to thank you for organizing the meeting. My interest in EHEC/STECs started in 1988, I firmly 
believe that the Stx/eae combination of virulence factors should be considered an adulterant. This will only 
benefit the beef industry at the long run. I have attached one of my papers on the subject, we have 
repeated the study several times, the results are the same, retail ground beef contains STECs with Stx/ 
eae genes at 1%-2% . Below is analysis of about 10% of our available data in our trim testing program. I 
would be happy to share our data with your group. I should add that over the past few years I have 
steadily made the same offer, and there has never been any interest from the risk assessment or the 
policy group 

Table 1: Frequency of samples yielding positive PCR signals 
Positive Percent 

Test Result Samples Positivea 

stx1+ 

stx2+ 

eae+ 

sal+ 

Derived Results 

5,509 4.43 
9,834 7.92 
9,441 7.60 
3,126 2.52 

stx+b 

EHEC+c 

EHEC+ and sal+ 

Total Samples 

12,341 9.93 
4,548 3.66 
1,023 0.82 

124,245 
aAll percent positive values are significantly different from each other (P < 0.05) using Fisher’s Exact Test (http:// 

www.matforsk.no/ola/fisher.htm). 

bSamples yielding a stx1+ or stx2+ or both stx1+ and stx2+ signals 

cSamples that are both stx+ and eae+ 

On a separate note we may need to re-evaluate the applicability of the ICMSF’s 
statistics to the trim and ground beef testing programs. Maybe, I should rephrase, the 
ground beef testing program currently in use is simply not defendable, a combination of 
inadequate sampling and the tremendous dilution factor of surface contamination with 
the sterile inside muscle, results in very low levels of sensitivity. Release of the products 
flanking a positive events by 30 minutes to 1 hour, needs to be re-examined. The comet 
effect theory, may not hold here if there are several batched of positive trims dumped at 
different times in a given shift. We can not assume that the ground beef testing will 
detect all of the contamination bullets. It is also hard to justify holding the trim testing 

http://www.matforsk.no/ola/fisher.htm
http://www.matforsk.no/ola/fisher.htm


program to 375 gram sample for lots of 10,000 pounds and allow for ground beef testing 
to be done on lots of 20,000-50,000 pounds with a few grab samples here and there. At 
minimum there should be equivalency of 60 grab samples per 10,000 pounds of ground 
beef. As far as the trim testing programs, majority (not all) of the establishments have 
now moved to N=60. The assertion that N=60 will result in 95% confidence in rejecting a 
defective lot (ICMSF, at 5% defect rate) is not applicable to contamination in beef. There 
appears to be a general confusion as to what the 5% defect rate refers to, it is generally 
considered by the industry to be the incident rate of positives in their programs, while it 
refers to the percent of trim pieces which are contaminated. The fact remains that the 
contamination is sporadic and patchy, we have never seen uniform contamination of the 
products at a given rate. Another important factor is that the so called N=60 sampling 
plan, in reality is N=12. The five combos in one lot have nothing to do with each other, 
adding the five to form a lot will not increase the power of the test. We simply are testing 
single combo units of 2000 pounds at N=12 levels. I have convinced several of my 
clients to move to N=60 sampling per combo unit. We have data to show that the 
number of combos which test positive for E. coli O157 using the N=60 per combo 
sampling plan, goes up significantly. I am not sure if the Agency has taken a position 
that N=60 will offer 95% confidence in rejecting a defective lot, but if it has we may need 
to re-evaluate the position. 

Regards 

Mansour Samadpour 
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Fresh meat, poultry, and seafood purchased from Seattle area grocery stores were investigated for the

presence of Shiga-like toxin-producing Escherichia coli by using DNA probes for Shiga-like toxin (SLT) genes

I and II. Of the 294 food samples tested, 17% had colonies with sequence homology to SLT I and/or SLT II

genes.


Since 1982, several foodborne outbreaks of hemorrhagic of SLTEC in foods in the Seattle area and to determine

colitis (HC) have been reported in which clinical spectra of whether any are of E. coli serotype 0157:H7, which might

symptoms range from asymptomatic infection and mild diarrhea explain the frequent occurrence of enteric infections with this

to the more severe HC and the microangiopathic hemolytic pathogen in this region.

anemias hemolytic uremic syndrome (HUS) and thrombotic All food samples were obtained from the shelves of local

thrombocytopenic purpura (7). Shiga-like toxin-producing Esch- grocery stores in the Seattle area, kept on ice, and transported

erichia coli (SLTEC) have been recovered from food incrimi- to the laboratory, where they were refrigerated immediately

nated in HC outbreaks, with the predominant serotype isolated and analyzed within 8 h. The food samples were prepackaged

being 0157:H7, and there have been a few reports of other or were packaged at the time of purchase.

serotypes (0145:H and 0111:H). The SLTEC serogroups asso- Enrichment cultures from the food samples were processed

ciated with human disease are numerous and include 01, 02, as previously described (12). Briefly, 100 [lI of the 10', 10-5,

04, 05, 06, 022, 023, 026, 038, 045, 048, 050, 055, 073, and 10' dilutions of enrichment cultures (in peptone water)

075, 091, 0100, 0103, 0104, 0105, 0111, 0113, 0114, 0115, was spread plated on modified Trypticase soy agar (12) plates.

0117, 0118, 0119, 0121, 0125, 0126, 0128ab, 0132, 0145, After overnight incubation at 37°C, the dilutions with the

0153, 0163, 0165, and 0166, as well as untypeable isolates (1, highest number of isolated colonies were selected for colony

6, 7). The possibility exists that the predominance of 0157:H7 hybridization. A piece of Whatman 541 filter paper (Whatman

may result from its ease of isolation based on its inability to Inc., Clifton, N.J.) was labeled and marked asymmetrically with

ferment sorbitol, as compared with other serotypes (7). Aside three dots and placed on the colonies. The dot locations were

from this study, there have been two studies to determine the copied on the back of each plate. The filters were then lifted

occurrence of SLTECs in the food supply (meat and poultry) in and placed colony side up on a tray lined with Whatman no. 1

the United States of America. Doyle and Schoeni (2) recovered paper saturated with 0.5 N NaOH and 1.5 N NaCl. The tray

E. coli 0157:H7 from six (3.7%) of 164 beef samples, four was covered and moved into a steamer for 10 min, after which

(1.51%) of 264 pork samples, four (1.5%) of 263 poultry the filters were immersed in a solution of 0.5 N Tris (pH 8)-1.5

samples, and four (2.0%) of 205 lamb samples obtained from M NaCl for 10 min and then air dried. The plates were stored

retail outlets from Madison, Wis., and Calgary, Alberta, Can- in a sealed plastic bag at 4°C after recovery of positive colonies.

ada. We have also detected SLTEC (non-0157:H7) in surimi- DNA probes (11) were prepared and labeled as previously

based delicatessen salad, goat milk, and blueberries (12). described (3, 12). DNA hybridization was performed under

SLTEC 0157:H7 is one of the pathogens recovered most conditions of high stringency (10). Cytotoxicity was assayed by


frequently from diarrheal stool samples at the Children's the method of Gentry and Dalrymple (4), in which Vero cells

Hospital and Medical Center in Seattle (13). A high frequency were substituted for HeLa cells. Isoenzyme analysis was per-

of isolation of E. coli 0157:H7 has also been reported by a formed as previously described (14).

large health maintenance organization serving the greater Of the 294 food samples that were analyzed for the presence

Puget Sound area (9) and from neighboring Vancouver, British of SLTEC with the SLT DNA probes, 51 (17%) had bacterial

Columbia, Canada (5). colonies with DNA sequences homologous to the SLT struc-


Epidemiological studies of HUS and HC in Seattle have tural genes. Of the 51 SLT probe-positive samples, 5 (10%)

failed to identify the source of the infectious agents in sporadic were positive only with the SLT I probe, 34 (67%) were

cases. The purpose of this study was to investigate the presence positive only with the SLT II probe, and 12 (24%) were


positive with both SLT I and SLT II probes (Table 1).

When enrichment cultures of 60 beef samples were analyzed


* Corresponding author. Phone: (206) 543-5120. Fax: (206) 543- with SLT probes, 14 (23%) were positive. Two (3%) were

8123. positive only with the SLT I probe, 7 (12%) were positive only


1038




VOL. 60, 1994	 NOTES 1039


TABLE 1. Results of 0 serotyping and analysis of isoenzyme

patterns (electrophoretic typing) of SLTEC strains isolated

from various food samples which were purchased from


different grocery stores in the Seattle area


Strain no. and Source of O serotv,e" Electrophoretic

source sample" 0 typing result"


1 Ground beef A/I 06* ET-l 1

2 Ground beef A/I1 0113* ET-6*

3 Ground beef A/Ill 0163* ET-12

4 Ground beef A/Il 0- ET-8

5 Ground lamb A/I1 0- ET-9

6 Ground veal B/I X-3 ET-10

7 Ground beef B/I X-3 ET-l1

8 Ground beef C/I 0153* ET-6*

9 Lamb A/I I 0 - ET-5

10 Lamb A/I I 0- ET-8

1 1 Lamb C/I 08 ET- 13

12 Pork A/Ill 091* ET-7


"Grocery chain/store number.

"Asterisks indicate serotypes or ETs associated with known enterohemor


rhagic E. coli.


with the SLT II probe, and 5 (8%) were positive with both SLT

I and SLT II probes.

Of the 51 pork samples tested, 2 (4%) were positive only


with the SLT I probe, 6 (12%) were positive only with the SLT

II probe, and 1 (2%) was positive with both SLT I and SLT II

probes.


Five (24%) of the 21 lamb samples tested were positive only

with the SLT II probe, and 5 (24%) were positive with both

SLT I and SLT II probes.

Of the eight veal samples tested, four (50%) were positive


only with the SLT II probe and one (13%) was positive with

both SLT I and SLT II probes.


Four (12%) of the 33 chicken samples and 1 (7%) of the 15

turkey samples tested positive with the SLT II probe. All of the

poultry samples were negative with the SLT I probe.

Of the 62 fish samples tested, 1 (2%) was positive only with


the SLT I probe and 5 (8%) were positive with the SLT II

probe.

Two (5%) of the 44 shellfish samples were positive only with


the SLT II probe. Of the probe-positive fish and shellfish

samples tested, none were positive with both SLT I and SLT II

genes.


Overall, 14 (23%) of 60 beef samples, 9 (18%) of 51 pork

samples, 10 (48%) of 21 lamb samples, 5 (63%) of 8 veal

samples, 4 (12%) of 33 chicken samples, 1 (7%) of 15 turkey

samples, 6 (10%) of 62 fish samples, and 2 (5%) of 44 shellfish

samples were positive with SLT probe(s).


Positive colonies from 12 of the samples were recovered, all

of which were found to produce SLT(s). The results of

serotyping and isoenzyme analysis are shown in Table 1.

Although none of the recovered positive strains were of the

0157 serogroup and the isolates were of different serotypes,

comparison of the electrophoretic typing patterns of the

isolates to that of a collection of SLTECs isolated from

humans and animals with disease showed close relationships.

Two of the isolates, strains 2 and 8, are both of electrophero

type (ET) ET-6, which has a single allele difference from strain

CL-3, an 0113:H21 SLTEC from a human source (8). It is

interesting to note that although isolates 2 and 8 have the same

ET, they belong to two different serotypes (0113 and 0153).

Strain 12 (serotype 091) is ET-7, which has a single allele

difference from Centers for Disease Control strain 48368-C3, a

human SLTEC isolate of serotype 0146:H21. Most of the


SLTEC food isolates fall into a cluster and are distantly related

to the 0157:H7 clone.


Five of the SLTECs isolated from food are of the serotypes

which have been associated with diarrhea, HC, or HUS. Thesc

include serotypes 06, 091, 0113, 0153, and 0163 (7). Of the

other seven strains, four are 0 negative, two are X-3, and one

is of serotype 08.

The 12 SLTEC strains were isolated from 12 food samples


that were purchased from five stores belonging to three

different grocery chain supermarkets (Table 1). Of the five

SLTEC strains which were isolated from food samples ob

tained from grocery store A/MI (chain A, store number 2), two

were isolated from ground beef samples which were purchased

at different times (Table 1, strains 2 and 4). These two strains

had different ETs (ET-6 and ET-8), and one belonged to

serogroup 0113, whereas the other one was 0-antigen non-

typeable. The other three strains (strains 5, 9, and 10, Table 1)

were isolated from three lamb samples purchased from the

same store at different times. These strains were all 0-antigen

nontypeable; however, they belonged to three different ETs

(ET-5, ET-8, and ET-9), indicating that they are different

strains. Two strains (strains 3 and 12, Table 1) were isolated

from two different types of food (ground beef and pork)

purchased at the same time from grocery store A/Ill. These

two strains had different serotypes (0163 and 091) and

different ETs (ET-12 and ER-7). Strain 1 (Table 1), which was

isolated from a ground beef sample from grocery store A/I,

which belongs to the same grocery chain, is distinct in ET and

serotype from the rest of the strains isolated from the other A

chain stores. In summary, eight different SLTEC strains were

isolated from food samples obtained from three different

grocery stores which belong to the same chain store. This result

suggests that SLTECs may enter the food chain at many

independent points and that there is not a single common

source of contamination within the grocery stores. Strains 6

and 7 (Table 1) were isolated from a ground beef sample and

a ground veal sample, respectively, obtained from the same

grocery store (B/I) at the same time. Both strains belong to the

same serogroup (X-3) and have the same ET. However, these

two strains could be distinguished by restriction fragment

length polymorphisms detected with the SLT gene probes

(unpublished data). This result further supports the previous

observation that the meat supply can be contaminated at

different points through the production line.

The fact that none of our isolates recovered from food are of


the 0157 serotype and the higher frequency of detection of

SLTECs in our study compared with that of Doyle and Schoeni

(2) may reflect the higher frequency of SLTECs of other

serotypes in the food supply. Although several serotypes of

non-0157 SLTECs have been recovered from symptomatic

humans and animals, the extent of the contribution of non

0157 SLTECs to disease is not well established. Without a

simple detectable phenotype such as the sorbitol reaction,

most cases involving the non-0157 SLTECs are overlooked in

clinical laboratories. Clearly, more work is needed to deter

mine the range and scope of distribution of SLT genes among

E. coli serotypes, the ease of transfer of these genes among E.

coli strains in the environment, their distribution in nature,

their mode of entry into the food chain, and their potential

pathogenicity.
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