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MOLECULAR EPIDEMIOLOGIC FEATURES OF LISTERIOSIS IN ANIMALS
IN NEW YORK STATE

Latiffah H. 1 ,Wiedmann M.2 , Mohammed H.0.1

Une etude retrospective de l'association possible entre la forme clinique de listeriose et les caracteristiques des
souches isolees de foyers de listeriose animale dans l'Etat de New York a ete realisee. Elle a evalue le role des
alleles du gene de virulence dans la forme clinique de listeriose. Les donnees de 40 foyers de cet Etat ont ete
reunies. Ces foyers avaient touché des moutons, des chèvres, des bovins et d'autres animaux, avec differentes
manifestations cliniques. Les souches isolees ont ete caracterisees genetiquement a Paide de techniques
moleculaires et l'association entre ces caracteristiques et la clinique, evaluee par analyse de regression
logistique. Pour actA l'allele 2 etaft associe de maniere significative avec une augmentation du risque
d'avortement. L'encephalite &aft mops associee a ?allele 2 d'actA qua l'alléle 1.

INTRODUCTION
There has been a growing attention to Listeria monocytogenes infection as the result of rapidly increasing
number of outbreaks in farm animals with significant economic losses. Listeria, also a potential pathogen in
man, is widely found in nature and was first described more than sixty years ago (Murray, 1926). Nevertheless,
the epidemiology of this bacteria is highly complex and remained poorly understood. The organism, a Gram-
positive, facultative anaerobic and facultative intracellular bacillus had been isolated in food related outbreaks in
humans and animals.
Virtually all domestic and wild animals are susceptible to listeria infection (Ryser, 1991). Sheep appear to be
more susceptible to the infection as several outbreaks had been reported around the world. There are three
distinct clinical presentation of the disease that include: 1) septicemic form, which is common in young ruminants
and characterized by being localized in the liver, spleen and other viscera (Ryser,1991); 2) a form in sheep and
cattle which is characterized by metritis, placentitis, and abortion ; 3) and a meningoencephalitis form which is
relatively common in sheep, goats and cattle (Ryser,1991).
The true incidence of listeriosis in both man and animals is largely unknown. The true source of transmission,
and the epidemiologic structure of this disease are still unclear . However, most contagion and outbreaks of
listeriosis reported contraction of disease through ingestion of contaminated food. Silage is often documented as
the source of infection in farm animal outbreaks (Gray, 1960; Gitter et al., 1986). L.monocytogenes isolates have
been characterized and classified into different groups using a variety of methods. These methods include
serotyping, electrophoretic typing (Piffaretti et al., 1989), pulsed-field fingerprinting (Brosch et al., 1994) and
ribotyping (Graves et al., 1994). Recently, Wiedmann et.al (1996) had defined three genotypic lineages of
L.monocytogenes based on ribotypes and allelic PCR analysis of virulence gene hly, inIA and actA. There are
currently fifty L.monocytogenes ribotypes which are grouped into eleven ribotype subsets by ribotyping. Allelic
analysis (PCR-restriction fragment length polymorphism ) of the virulence genes revealed eight hly, eleven inIA
and two actA. Combination of these virulence genes alleles and ribotype pattern separate L.monocytogenes into
three different lineages. Information and knowledge of the significance of these different lineages with regard to
their role in overt animal disease is limited. There had been reports on the difference in the incidence of
diseases in human by different genetic types of L. monocytogenes. There is evidence of differences in
pathogenic potential among the three lineages. Lineage I is mainly implicated in epidemic outbreaks of human
listeriosis while all three lineages had been isolated from cases in animals. Lineage Ill have not been linked
with any human listeriosis cases.
We carried out a retrospective study investigating the possible association between the listeriosis clinical form
and molecular characteristics of the isolates in outbreaks of listeriosis in animals of New York State and
evaluating the role of specific virulence gene alleles in determining the type of listeria form .

MATERIALS AND METHODS
All confirmed cases of listeriosis referred to Cornell Diagnostic Laboratory(DL) from March1986 to Jun 1996 by
veterinarians around New York State were included in this study. Details of each incidence of listeriosis
abortion, encephalitis and septicaemia were collected and recorded in a systematic manner to serve as
database. There were a total of 74 cases of listeriosis in sheep, goats, cows and other animals (eg horse, deer,
gorilla). Each case was confirmed by i) histopathological examination of specific lesions ii) standard
bacteriological culture. iii) polymerase chain reaction-based assay to determine its virulence genes and iv)
ribotyping to determine the specific ribotype fingerprints. The specific ribotype and gene alleles thus determine
the lineages. The available data from each case includes the listeria form manifested, species of animal and the
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exclusive lineages of Listeria monocytogenes.
Statistical analysis was carried out using BMDP statistical software (Dixon,1992). Chi-square analysis for
categorical variables were carried out to measure the simple association between the hypothetical risk factor
(ACTA, INLA, HLY , LINEAGES) and the listeric form. Then stepwise logistic regression was used to evaluate the
effect of each risk factor for the dichotomous outcome while controlling for the others. The significance of each
variable were considered at cc = 0.1. Variables were entered in the model if they explained a significant portion of
the variation (p<0.1) in the likelihood ratio test. On the completion of the final model, the odds ratio and their
90% confidence intervals(CI) were calculated to estimate the strength of association.

RESULTS
There were a total of 40 cases of encephalitis, 18 cases of abortion, 12 cases of septicaemia and 4 cases of
other forms of listeriosis observed. The details of the cases are presented in table I.

Table I
Distribution of 74 cases of listeriosis with specific

listeria form experienced experienced from March 1993 to Jun 1996

Sheep Goat Cow Others

Encephalitis 11 11 16 2
Abortion 0 0 17 1
Septicaemia 2 0 6 5
Others 0 0 1 1

The results for the multivariate analysis between the risk factors and their expected outcome were shown in table
II. It was found that allele 2 for actA to be significantly associated with increased risk of abortion. It was
approximately 3-times more likely to isolate virulence gene allele 2 actA from aborted animals in comparison to
virulence gene allele 1 actA when controlling for the source of the sample. In the case of encephalitis it was less
likely to isolate allele 2 in comparison to allele 1 of actA.

Table II
Odds ratio and 90% confidence interval for the association between clinical form abortion and inIA,

hly, actA and lineages

Factor Regression
Coefficient

Standard error Odds Ratio 90% Confidence Interval

abortion
actA 1 0 1.0

2
encephaliti
s
actA 1

0.96

0

0.695 2.62

1

0.8, 8.2

2 -2.41 1..05 0.09 0.01, 0.5

DISCUSSION
Up to present time, there have been limited work done in molecular epidemiology of listeriosis either in human or
animals; literatures were scanty and to the investigators knowledge, little attempt was made to relate disease
manifestations to the organism's genetic characteristics. This study identified the associatin allele 2 of actA as a
potential with thris risk of abortion in listeriosis. The authors were quite aware of limitations of this study as the
samples represented were only from selected cases, hence there is weak external validity and therefore little
inferences could be make to the population other than the outbreak cases. Causality is beyond the presented
paper and the authors did not wish to infer so, however the conclusion from the analysis in this study could be
considered in future studies. With more efficient and sophisticated technology along advance molecular
engineering, this could be the key to a better disease control and more refined diagnostic tools .

BIBLIOGRAPHY
Brosch, R., J. Chen, and J. B. Luchansky. 1994. Pulsed-field fingerprinting of listeria: identification of genomic

divisions for Listeria monocytogenes and their correlation with serovar. Appl. Environ. Microbiol.
60:2584-2592.

Bruce, J. L., R. J. Hubner, E. M. Cole, C. I. McDowell, and J. A. Webster. 1995. Sets of EcoRl fragments
containing ribosomal RNA

04.15.2



Epidemiol. sante anim., 1997, 31-32

Farber, J. M., and P. I. Peterkin. 1991. Listeria monocytogenes, a food-borne pathogen. Microbiol. Rev. 55:76-
511.

Fenton, D. R., T. Stewart, and W. Donachie. 1995. The incidence, numbers and types of Listeria monocytogenes
isolated from bulk tank milks. Lett. Appl. Microbiol. 20:57- 60.

Gitter, M., Stebbings R.St.J., Morris, J.A.et.al. 1986. Relationship between ovine listeriosis and silage feeding.
Vet. Record. 118:207-208

Gitter, M., Bradley, R. and Blampied, P.H. 1980. Listeria monocytogenes infection in bovine mastitis. Veterinary
Record. 107: 390-393.

Gray, M.L. 1960. Silage feeding and listeriosis. J. Am. Vet.Med. Assoc. 136:205-208
Graves, L. M., B. Swaminathan, M. W. Reeves, S. B. Hunter, R. E. Weaver, B. D. Plikaytis, and A. Schuchat.

1994. Comparison of ribotyping and multilocus enzyme electrophoresis for subtyping Listeria monocytogenes
isolates. J. Clin. Microbiol. 32:2936-2943.

Murray, E.G.D., Webb, R.A. and Swann, M.B.R.1926. A disease of rabbits characterized by a large mononuclear
leucocytosis, caused by hitherto undescribed bacillus Bacterium monocytogenes. J. Path. Bacteriol. 29:407-
439

Piffaretti, J.-C., H. Kressebuch, M. Aeschenbacher, J. Bille, E. Bannerman, J. M. Musser, R. K. Seelander, and J.
Rocourt. 1989. Genetic characterization of clones of the bacterium Listeria monocytogenes causing epidemic
disease. Proc. Natl. Acad. Sci. USA 86:3818-3822.

Rasmussen, 0. F., T. Beck, J. E. Olsen, L. Dons, and L. Rossen. 1991. Listeria monocytogenes isolates can be
classified into two major types according to the sequence of the listerioloysin gene. Infect. lmmun.
59:3945-3951.

Rasmussen, 0. F., P. Skouboe, L. Dons, L. Rossen, and J. E. Olsen. 1995. Listeria monocytogenes exists in at
least three evolutionary lines: evidence from flagellin, invasive associated protein and IWe wish to conduct a
study to gather more information on the epidemiology of the organism that emphasized on the recent data
and total knowledge of listeria, and gives attention to additional contributing factors that may enhance our
understanding on the interrelation of listeria, the environment and its host.

Ryser, E.T. and Marth, E.H.1991. Listeria, Listeriosis and Food Safety. 1, 22-27
Timoney, J.F., Gillespie, J.H., Scott, F.W. and Barlough, J.E. 1988. Hagan and Brunner's Microbiology and

Infectious Diseases of Domestic Animals.
Wiedmann, M., Bruce, J. L., Knorr, R., Bodis, M., Cole, E., McDowell, C. I., McDonough, P. L., and Batt, C. A.

1997. Concordance of phylogenetic and virulence gene allele lineages in Listeria monocytogenes suggests a
subspecies. (submitted for publication)

Wiedmann, M., Bruce, J. L., Knorr, R., Bodis, M., Cole, E., McDowell, C. I., McDonough, P. L., and Batt, C. A.
1996. Ribotype diversity of Listeria monocytogenes strains associated with outbreaks of listeriosis in
ruminants. J. Clin. Microbiol. 34:1086-1090.

Wiedmann, M., J. Czajka M., Bsat N., Bodies M., Smith M., Divers T.J.,and C. A. Batt 1994.Diagnosis and
epidemiological association of L. monocytogenes strains in 2 out breacks of listerial encephalitis in small
ruminants. J. Clin. Microbiol. 32:991-996

Wiedmann, M., Bruce, J. L., Neubauer J., del Piero F., Smith M., Hurley J., Mohammed H.O., and Batt, C. A.
1997. An outbreak investigation of listeriosis in sheep in Ney York State. A J Vet Res. (Submitted)

04.15.3


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	8th ISVEE Paris, France Volume 1_0004.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309
	Page 310
	Page 311
	Page 312
	Page 313
	Page 314
	Page 315
	Page 316
	Page 317
	Page 318
	Page 319
	Page 320
	Page 321
	Page 322
	Page 323
	Page 324
	Page 325
	Page 326
	Page 327
	Page 328
	Page 329
	Page 330
	Page 331
	Page 332
	Page 333
	Page 334
	Page 335
	Page 336
	Page 337
	Page 338
	Page 339
	Page 340
	Page 341
	Page 342
	Page 343
	Page 344
	Page 345
	Page 346
	Page 347
	Page 348
	Page 349
	Page 350
	Page 351
	Page 352
	Page 353
	Page 354
	Page 355
	Page 356
	Page 357
	Page 358
	Page 359
	Page 360
	Page 361
	Page 362
	Page 363
	Page 364
	Page 365
	Page 366
	Page 367
	Page 368
	Page 369
	Page 370
	Page 371
	Page 372
	Page 373
	Page 374
	Page 375
	Page 376
	Page 377
	Page 378
	Page 379
	Page 380
	Page 381
	Page 382
	Page 383
	Page 384
	Page 385
	Page 386
	Page 387
	Page 388
	Page 389
	Page 390
	Page 391
	Page 392
	Page 393
	Page 394
	Page 395
	Page 396
	Page 397
	Page 398
	Page 399
	Page 400
	Page 401
	Page 402
	Page 403
	Page 404
	Page 405
	Page 406
	Page 407
	Page 408
	Page 409
	Page 410
	Page 411
	Page 412
	Page 413
	Page 414
	Page 415
	Page 416
	Page 417
	Page 418
	Page 419
	Page 420
	Page 421
	Page 422
	Page 423
	Page 424
	Page 425
	Page 426
	Page 427
	Page 428




