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ABSTRACT

Ten pathogenic E. coli strains were examined for plasmid types and pathogenicity, Some Strains were found o produce
colicin and o have drug resistance delerminants on a single conjugative plasmid while others harbored apart Col V and R
plasmids. These plasmids were derepressed with a transfer frequency of around 10— and 10~T and did not induce serum
resistance or virulence in the recipient cells of E. coli K 12 and of normal flora E. celi strains of chickens. It was the verified that,
irt the slrains studied, the serum resistance and the determinants for virnfence are coled by cromossomal genes or have thedr

expression dependant on chromossomal genies,
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INTRODUCTION

Escherichia coli is an important cause of
diarrhoea and generalized infections in man and livestock
{Binns et al, 187%). The two major determinants of
virulence in enterotoxicenic E. ecoli, production of
enteroxin and formation of colonization pili, are wsually
carried on plasmids (Smith & Halls, 19683; Orskov &
Orskov, 1966).

Smith (1974, 1976} found that plasmids could also
enhance the virulence of invasive strains responsible for
generalized infections. Most of the invasive E. coli
isolated from calves, lambs and chicks have a plasmid
coding for the synthesis of colicin V, an antibacterial
protein {Col plasmid).

Investigations Fel) carrelations between
colicinogenicity and wirulence have begn made by
identification  aof several Cal V-plasmid-associated
characteristics which may be implied in pathogenicity.
For examle, p Col V, I-Kga has been known to encode a
genetic determinant for serum resistance (Binns et al.,
1972). Several other Col ¥ plasmids, but not g Col v,
I-Kga, can determine systems invelved in  iron
sequestration (Stuart et al,, 19280; Williams, 1979). The p
Caol V-Bqgg confers on the host cells enhanced adhesion
to mouse intestinal epithelium in witro (Clancy &
Savage, 1981). Although colicin V has been reported to
serve as a wvirulence factor {(Ozane et al, 1977), neither
colicin % nor immunity to colicin V was found to be
responsible for  plasmid  mediated - wvirulence
enhancement (Quackenbush and Falkow, 1973; Milch et
al., 1934; Vidotto et al., 1991).

The Col WV plasmids mcerease bacterial resistance to
the bactericidal action of serum complement. However,
some R plasmids are also responsible for serum
resistance (Maoll et al., 1980; Reymard & Beck, 1976;
Reynard et al., 1978).

How bacteria harboring R plasmids become
resistant to complement is unclear {Taylor, 1983) but one
mechanism of resistance has been determined by Moll et
al. (1280). They report that the plasmid Rg_g resistance to
complement is mediated by the tra T protein (tra Tpl.
This protein has previously been identified as an outer —
membrane  protein  responsible  for  preventing
unproductive conjugation between bacteria carrying
these plasmids, Studies with Col V plasmids also showed
that the serum resistance could be associated with a
structure located on the bacterial cell that may either
prevent binding of the membrane attack complex of the
complement cascade or inhibit its action (Binns et al,
19789; Milius & Savage, 1984). Although the serum
resistance encoded by Col W plasmids does not appear to
be related to a gene of the transfer systemn itself, there
seems to be a complex relationship between the serum
resistance and conjugation functions {Milius & Savage,
1984},

In our laboratory, we verified that E. coli strains
isolated from chickens with colisepticemnia exhibited
serum resistance, colicin production, drug-resistance and
plasmids of high molecular weight [Vidotto et al,, 1930%

The purpose of our work was to study different
types of avian E. celi strains plasmids, such as plasmids
that encode serum resistance, colicin production and
resistance to antimicrobial drugs, and to determine their
correlation with pathogenicity.
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TABLE [— CHARACTERISTICS OF BACTERIAL STRAINS USED IN THES STUDY

E, cali Genolc charactedstics
Strains Serotype coficin gerum drug
producton reskstance reglstance
EL 1 Q50 HS +{Caol V) + Su
3 X1z Hia + (Col VEq) K Su To Sm Ap
g O50; HY + (Cal V) 5 Su S
10 050 HS + (Col V) + 5u Tc S Cm
13 a5t H™ + {Col VW, + To Km
14 048 H— (ol VL + Su Te
i7 07e NOA + (V1) *+ Su Tc S G Ap
a4 QEd: HY + (Gl W) + Su
a7 038 Hund® +(Col WV, + Su Te
o] Dund; He3 + {Col und) + Sy Te ST Cm Ku
KiZT11F— Rough = - Mal
MNormal i 3, 22
Flara PN e b

Su (sulfadiazine): Te fatraceciine): S (streptorrycin); Ap (arpicilling; Co (shlorarephenicoll Ko (kanamrycing; Mal (nalidixic acid)

. MO, not done
b und, undetermmined
c. |, Intereediate

MATERIALS AMND METHODS
Bacterial strains

The characteristics of bacterial strains used in this
wark are listed in Table I. The 10 pathogenic E. coli
straing used in this study were isolated in Londrina,
Brazil, during 1980-1983. They came from chickens
affected with colibacillosis, possess virulence factors and
most are resistant to several antimicrobiol drugs [Vidotto
et al., 1990].

Cuolicin production

Tao determine the capacity of whole cells to produce
calicin, single colonies were transfered to tryptone plates
with taoth-picks. After incubation at 37°C for 12 to 1Bh,
cells were killed with cloroform vapors, and the plates
were overlaid with 3ml of soft tryptone agar {(0.7% agarl,
containing 1ml of an overnight culture of strain MAZ35
diluted 101, Colicin producing colonies showed a clear
killing zone surrounding the cell colony. The E. coli k43
MAZ3E sensitive to all colicin was used as an indicator
and the E. eoli strains 20R675 (Col E1), 22R81 {Col 1},
27RE2 [Col la), 22R83 (Col Ib) and 22R 915 (Col V) were
used 1o type the colicin.

Serum resisiance assays

Blogd was obtained from five healthy rabbits
(-F3), allowed to clot at room temperature for 30 min.,
kept for 2h at 42C, centrifuged at 42C, pooled and stored
in aligquots at —202C before use.

The determination of bacterial resistance to the
lethal activity of serum was determined by a rapid
turbidimetric assay in microtitration plates (Pelkonen and
Fine, 1987, with some madificationsl. Overnight bacterial
cultures were diluted 1:100 in fresh Luria broth (LB]} and
incubated with shaking at 372C for 30 min. Cultures were

cooled to 4%C, centrifuged {2,500g, 1% min.) and
resusgended in cold phosphate-buffered saline pH 7.4 (2
X O10f bacteria/ml] and kept on ice until use. The cell
suspension [175ul} was pipetted into wells of a microtiter
plate followed by addition of 100ul normal serum {N-R3)
{36% final concentration). Plates were briefly shaken and
incubated at 37°C.

Absorbance at 820nm {A 620) of the samples was
measured at 0, 30, 80 and 20 min. (Titertek Muoltiskan
Spectophotometer, model 340). The instrument was set
to zero absorbance with the blanks in the first row in
order to eliminate the background absorbance of the
serum. The sensitivity to MN-RS was measured in
triplicate.

Conjugation experiments

Matings in liguid mediurn were carried out by
adding 1.2 ml of exponential phase donor and 0.4ml of
recipient cells and incubating the mixtures for 2h at 372C
without shaking. Transconjugants resistant to drugs were
selected on LB agar containing the drugs to which the
donor strains wore resistant or on minimal mediaom A of
Davis and Mingioli containing sulfa. Both kinds of plates
had nalidixic acid (Mal). The transfer of colicin production
was tested with 50-100 colonies grown on the selective
plates containing Mac Conkey agar plus Nal The
retransfer of plasmids was performed with normal flora
E. coli as the recipient strain,

The transfer frequency for & given antibiotic
resistance determinant was expressed as the number of
resistant transconjugants divided by the number of
recipient cells.

Plasmid-curing experiments
Flasmid-curing was performed by the

orange-acridine method [(Watanabe & Fukasawa, 1961),
and by the sodium dodecyl sulphate and high
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temperature incubation method (Jungmann & Ferrgira,
1987

Isolation and eletrophoresis of plasmid DNA

Preparation of large plasmids was carried out
according to the method of Kado and Liu, 1981, Plasmid
DMA was subjected to electrophoresis in wertical 0.8%
agarose gel with Tris-borate {Mevyers et al., 1976).

Pathogenic tests

The pathogenicity of strains and transconjugants
was ewvaluated in one-day-old suscepiible broiler
chickens. Five birds per isolate were inoculated
subcutaneously with 0.5ml of nutrient broth culture
containing 1.0 X 108 colony-forming units (CFU} of E.
coli. Birds were maintaned for seven days after
inoculation and monitored daily for mortality.

RESULTS
Plasmid content of the E. coli studied

The ten E. coli harbored plasmids of diverse
molecular weights. Table |l shows that the number of
plasmid in each strain wvaried from one to three with
rnolecular weights ranging from 110 to 12Md.

TABLE I—PLASMID CONTENT OF £ coff STRAINS STUDIED

Stralns Plasmid contants (Md)
1 phAVT (7}
3 pAIV3a  (20)

plMaE  [41)
A3 (12)
5 phivoa (110

10 phaV10a (50)

phW10E0  [6E)

15 oMV13a [(110)

phV I3 (73

14 phivid  (110)

17 pbiV 172 {50}
pMVITH  (58)
¥

o phiv24 (9

27 pRVETa (Y

phV27h (58}

28 piAVERR  (T0D)

pMYZEE (90
phIVZRC (58)

Transfer of genetic markers by conjugation

From the 10 strains used in  direct-mating
experiments with E. coli Ky3 711, after selection for
antibiotic resistance markers, four transferred drug
resistance markers. These plasmids showed high transfer
frequency {10-€ to 10-1) (Table ). |0 three strains, the

colicin production was found to be transferred along with
drug resistance. The UEL 17 transferred Ap Sm Col V.1
UEL 27, Te Cal Wl and UEL 28, Tc Sm Col V.| (Table I
and Fig. 1B).

Table |V shows conjugation data after 24 hours of
rating using the colicin test on 50-100 celonies grown on
selective plates containing only Mal. The strains LIEL 1, 3,
1M and 13 transferred colicin  production.  The
transconjugants RT and Col V1 were retransferred to
normal flora E. coli strain. All transconjugants were used
for agarose gel electrophoresis (Fig. 14, 18],

TABLE M- TRAMSFER OF DRUG RESISTANCE MARKERS AFTER
COMJUGATION OF PATHOGEMIC £, colf WTTH £, coli 711 AS THE

RECIPIENT STRAIN

Danor Selective Transfer Contransferned
LEL plate frequency® markers
i3 Mal Te 3.0x 1070 Te Kne
17 Mal Ta IR R [ Te Su Sm Cm

Mal Ap 2.Bx 10772 Ap S Col v, |
7 Mal Te 1.2x1072 TeCol vl
28 Ma Te 1,0% 1071 To S Col v

& Two hour mating
b, Ten randomby chosen colonkas warg checkad for oach marker.

TABLE IV — TRANSFER OF COLICIN MARKER FOR CONJUGATION
OF PATHOGERMIC E. colf WITH £ coll 711

Donor Saleclve MN* of coloniea  Col

UEL plate tosted®
1 Nal 50 51ColV, 1
3 Mzl =) B/ ColV,E1
a Mal 100 O

10 Baal &0 2

13 real 50 24 Calv, |

14 MNal 00 o

24 Mzl 100 i}

FIGURE 1— Electrophoresis of plasmid DNA of pathogenic E. colf
strains.

A} 1-E coli 7113 2- UEL 1; 3 transconjugant 711 {phTV1); 4~ UEL 3; 5=
transconjugant 711 {pMVabk); 6- UEL 10; 7- ransconjugant 711
(P 10a,b); & UEL 13; 9 fransconjugant 711 (phivi3b); 10- UEL 13
plasmid-cured; 11, 12, 13 and 14-molecular weight markers (Md)
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B) 1-E. coli T11; 2- UEL 17; 3 transconjugant 711 (pMV17Ta,b); -
transconjugant 711 {(pMV17b); 5 UEL 27; & lransconjugant 711
[pMV2TE); 7- UEL 28; & transconjugant 711 (phiv2ac); 9; 10; 11 and
12- molecular weight markers (Md)

FPlasmid-curing experiments

Among five strains [UEL 13, 14, 17, 27 and 28}
utilized in plasmid-curing experiments, only UEL 13 was
cured. The plasmid-cured-derivatives lost antibiolic
resistance markers and colicin production, but did not
lose the serum resistance and  wvirulence  for
one-day-chickens. Gel electrophoresis (Fig. 1) of these
derivatives confirmed the involvement of the plasmids
only with the expression of antibiotic resistance and
colicin production.

Serum resistance

The transfer of serum resistance was studied by
testing the RT and Col V1 transconjugants. After
screening with normal rabbit serum (MN-RS), all the
transconjugants were sensitive to the Iytic action of
serum. The transconjugants of E. coli kqp 711 carrying
the 110 and 78Md plasmids of E. coli UEL 13 showed 3
Iytic pattern similar to plasmid-free cells and were
sensitive to serum (Fig. 2}. The plasmid-cured derivatives
of the E. coli strain UEL 13 also were analysed for
expression of resistance to N-RS and showed a mass
increase a little less developad than the behavior detectad
with the original wild strain (Fig. 2). Fig. 2 includes
turbidimetric data of the normal flora E. coli strain in
assays demgnstrating resistance to serum.

Cplisal densliy relatlve unlis
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Pathogenicity tests

The transconjugants R, Col ¥* and BT ¢ Col ¥F
cobtained in the mating experiments with E. coli K12 711
and E. coli F.N. strains were inocculated in groups of five
one-day-chiks, None of them expressed virulence.

The plasmid-cured derivate of the pathogenic E.
coli strains UWEL 13 was also examined for pathogenicity
and proved pathagenic to one-day-old chiks.

DISCUSSION

A high proportion of E. coli strains responsible for
generalized infections in  livestock showed multiple
resistance to drugs, colicin V production and the virulence
factors such  as  serum  resistance and  aerobactin
production (Vidotto et al., 1930).

In this study we werified the kind of plasmids
contained in avian E. coli straing and their correlation to
pathogenicity. Of the 10 strains studied, the determinant
far colicin {V, | and E1) was found on transmissible
plasmids in seven strains. Three of these strains (UEL 17,
27 and 28} showed the caolicin production and drug
resistance determinants on a single plasmid az indicated
by the results of the mating experiments and by the
appearance of a common single band in agarose gels
{Fig. 1). These results showed that Col plasmid oiten
carries genes for drug resistance or coexists in strains
that harbor the R plasmid. Besides, the Col and R
plasmids are transmited to other strains by high
frequency, arpund 10 %a101. Hence, the high frequency
of colicinogenic strains among the pathogenic E. coli
may be due to the selective pressure of antimicrabial
drugs.

A high percentage of colicinogenic strains are also
resistant to serum, a characteristic that is associated with
certain Col W plasmids (Timmis et al., 1981) and with
some R plasmids (Fietta et al, 1977: Reynard & Beck,
1976; Reynard et al, 1978; Abul-Mikl et al,, 1987; Moll et
al., 1980). These plasmids increase the ability of E. colito
escape from the bactericial action of complement (Maoll et
al., 1980; Ogata & Levine, 1980). The plasmid-mediated
ability to resist bactericidal activity may reside in the iss
determinant present in some Col WV plasmids (Binns et al.,
1979, 1982), in the Col VW-specified outer membrane
proteins (Moores & Rowbury, 1881) or in proteins
analogous to tra T gene product of conjugative R
plasmids (Mool et al., 1980; Ogata & Levine, T380L ’

In this study, however, the transconjugants Cal W™
and RT did not express serum resistance. This could be
due to a lack of expression in the host strain since the
level of serum resistance is associated with the O
antigens of E. coli lipopolysaccharides. Rough E. coli
strains of the K-12 wype, that Ilack O-specific
palysaccharides due to a mutation at the rfb locus
(Orskov et al, 1977), are highly sensitive to the
bactericidal activity of serum (Mool et al., 1972; Timmis et
al., 1981). Nevertheless, the E. celi K-12 strains were
used as hosts in order to determine serum resistance
[Milius & Savage, 1984). The plasmid-cured derivatives of
the pathogenic E. coli strains UEL 13 alsc remained
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resistant  to  serum  [Fig. 2). These observations
demonstrated that the resistance 1o the lytc action of
serum can also be coded by chromosomal genes. Similar
results were found in pathogenic E. coli strains (EFEQC)
isolated in northeast Brazil (Brennand et al., 19845),

The transconjugants R, Col™ obtained from the
recipient strains K12 711 and normal flora E. coli were
inoculated into one-day-old chicks for pathogenicity
tests. Mone expressed virnlence. This suggests that the
determinants for virulence may be on chromosomal
genes or on plasmids, although not expressed in the host
straing. Binns &t al., 1979, doned the determinant for
serum resistance of Col VY, |-K94 plasmid and verified that
this clone increases the virulence of E. coli, causing an
approximately 100-fold reduction in LDgn for chicks. But,
these authors utilized a recently isolated E. coli strain,
serotype 072:KB0, which was more suitable for testing the
effects of plasmids on the pathogenicity of E. coli for

experimental animals. Alsa the fragment cloned was in
pERgsa, which is a multicopy plasmid (Bolivar et al,
1277 and produces a high level of serum resistance.

The E. coliisolated fram normal feces of chicken,
used as recipient strain, plasmidiess and apathoagenic,
showed serum resistance. This fact suggests that seram
resistance is not the only virulence faclor,

A high percentage (52%) of enteric florg Trom
healthy  people showed serum  resistance  (Vidotto,
unpublished data), and this seems to berm significant in
urinary tract infections and generalized infections in man.

Similary, a high percentage of normal flora E. coli
strains of chickens are serum resistance (unpublished
data) and the serum-resistance was correlaiad o
virulence of avian E. coli{Vidotto et al., 1990, Therefare,
other virulence factors, such as the aerobaclin producticon
and cellular invasion, must be included and are under
investigation,

VIDOTTO, M.C. & SANTOS, 0.5, Estudo gendlico dos fatores de viruléncia de Escranchia con avidria. Semina: Gl Agr., Londnna, v, 13, n. 1,

p. B1-66, mar, 1992,

RESUMO

Derz armostras de E. coli patogénicas para aves foram analisadas quanto a assecligdo enfre os plasmidios B e Col e a
patogenicidade. Foram enconiradas amaosiras com delerminanies de resisténcia a drogas e produgéo de colicing om wum drics
plasmidic conjugativo & amosiras que fransportavam plasmidios Col V o B, Estes plasmidios {8 evou Col) eram desreormidas,
apresentando altas fregiiéneias de transferéncia (10~ a 1075) & ndo determinavam resistnola ao soro, nem viruldnecia em
amostras receploras de E. coll Ky » e de flora normal de galinha. Assim, fof veriicado que nas amostras estudadsas, a ressiin
cia an sove ndo & codificada por plasmithos 2 gque s deferminanios para virtldnela poderm esiar om Qenes CrIMOSsHmals ou de-

pandem oo genes cromossomais para sug expressdo.

PALAVRAS-CHAVE: Escherichia coli; Fatores de virvléncia; Plasmidios; Conjugagic.

REFEREMCES BIELIOGRAPHYS

0. ABUL-MILH, M.; LACHOWICZ, T.0.; JANKOWSKL 5. Influence
of plasmids on bacterial susceptibility to the bactericidal
activity of sera ll. Relation between transfer frequency of R
plasmids and their protective activity to the lethal effect of
naormal rabblt serum.  Acls Micrebdal, Fol, 3603): 193-200,
1967.

02, BINMS, M.M.; DAVIES, D.L; HARDY, K.G. Cloned fragments of
the plasmid Col ¥, K94 specliving virulence and serum
resistance. MNalure, 279: ¥78-781, 1979,

03. BINNS, M.M.; MAYDEN, J.; LEVIME, R.P. . Further
characterization of complement resistance conferred on £,
coll iy the plasmid genes ra T of AT00 and iss of Col W,
Ked, irfect mrum, 350 654-59, 1982,

4. BOLIWAR, F; RODRIGUEZ, R.L.; BETLACK, M.C.; BOYER,
H.W. Construction and characterization of new cloning
vehicles. FAmplicillin-resistant derivatives of the plasmid
piBg. Gene, 2:75, 1977.

05, BREMMAND, G.; MAGALHAES, i.; FERREIRA, L.C.5. Colicin
production and serum resistance in pathogenic
Escherichia coll strains Isolated from humans in north east
Brazil. Brazil [ Genelies 12(3): 465-476, 1989.

06, CLANCY, J. & SAVAGE, D.C. Another colicin V phenotype
adhesgion in vilro of Escharichia coll to mouse inteskinal
epithelium. fnfack fmmun., 320 343-352, 1981,

07. DAVIS, B.D. & MINGIOLE, E.S. Mutants of £, coll requiring
methionine or vitamin B12. L Sacfedol, 600 17-28, 1950

0d. FIETTA, A.; ROMERO, E.; SICCARD, A.G. Effectof same R
factors on the sensitive of rough enterobacieriaceas 1o
human serum.  ffect immon,, T8(2k: 278-282, 1977,

09, JUMGMANK, D.M. & FERREIRA, L.C.5. Plasmid curing in

Ezcherichiz coli and Sakmonella ofnuram by treatment
with sodium dodecyl sulphate and high temperalure
incubation. Sow Miorchion, 15: 178183, 1987,

10, KADD, C.1. & LIU, 5.7. Rapid procedure for the detection and
lzolation of large and small plasmids. L Sacleriol, 143:
1365-1373, 1981,

11. MEYERS, J.A.; SANGHES, D.; ELNELL, L.D.; FALKOW, 5.
Simple agarose gel eletrophoretic method for the
ldentification and characterization of plasmid
deoxyribonucleic acid. L Saclenal., 127 1529-1537, 1976.

2. MIECH, H; NIKOLMNIKOV, 5. CZIROX, E. Escherichia coli Cal W
plasmids and their role in pathogenicity. Aol Adicrodicd
Hung, 31(2): 117-125, 1984.

13. MOOL, A.; CABELLO, F.; TIMMS, K.N. Rapid aszay for the
determination of bacterial resistance Lo the kethal activity of
sarum. FEWS Microbiol Lelt, & 273276, 1879,

14, MOOL, A MANNING, PLA,; TIMMIS, K.MN. Plasmid-determined
resislance to serum bactericidal activity: a major ouler
membrane protein, the irg T gene product, is responsible
for plasmid-specified serum resistance in E. coli Infoct
framur., 280 359-67, 1980,

15. MOORES, J.C. & ROWBURY, R.J. A new major membrans
protein formed by Eschanichis coll carrying the plasmid Col
WKy Soc. Gon Microbiol Q. B (part 2k 131, 1981,

16, NILIUS, AWM. & SAVAGE, D.C. Serum resistance encoded by
colicin V plasmids in £. coff and its relaionship to the
plasmid transfer system. fnfech arnd immun, 43 847-33,
1984,

17. OGATA, R.T. & LEVIME, R.P. Characterization of complement
resiskance in E. colf confermed by the antibiotic resistance
plasmid R100. .. fmmunol, 725{(d4): 1494-1498, 1980,

Beming: Cio Agr,, Londrina, v, 123, i 1, p. 81-06, mar, 1992

65



18. ORSKOV, I. & ORSKOV, F. Epsome~carried surfaca antigen

K g g of Excharichia coli. I Transmizsion of the detarminant
Kgg antigen and Influence on the tranefar of
chromoaomal markers. J Baderiol, 97: 65-T5, 1256,

19. ORSKOV, L; ORSKOV, F.; JANN, B.; JANN, K. Serology,
chemistry, and genetics of 0 and K antigens of Escharichia
coll.  Baclerial Rawv., &1: 667-710, 1977.

20, OZANE, G.; MATHIEL, L.G.; BARIL, J.P. Production of Collcin
V In vitro and In vivo and observations on s effectin
experimental animals. Infect fmmu, 17(3): 497-503, 1977.

21. PELKONERM, 5. & FINNE, J. A rapid turbidimeiric assay for the
study of serum sensitivity of Escherichia cofl  FEMS
Microbiol Lett 42: 53-57, 1987,

22, QUACKEMNBUSH, R.L. & FALKOW, 5. Relationship betwaen
Colicin V activity and virulencs In E. coll  infect Immuin.,
241 562-564, 1979,

23. REYNARD, A.M. & BECK, M.E. Plasmid-m¢diated resistance to
the baciericldal effects of normal rabbit serum. infeck
Imymun., 14{3) 848-850, 1976,

24. REYNARD, A.M.; BECK, M.E.; CUNNINGHAN, R.K. Effects of
antibiotic resistance plasmids on the bactadcidal activity of
normal rabbit serum. froach o, 14(3): 861-866, 1978,

25. SILVA, M.L.M.; MAAS, W.K. & GYLES, C.L. lzolation and
characterization of enterotoxin-deficlents mutanis of &
cofl. Froc, Walt Acad. Scl. US4, 75: 1384-1388, 1978.

25. SMITH, H.5. X HALLS, 8. The fransmissible nature of the
genatlc tactor In Eschanchia cofi t1at control enterotoxin
productlon. .. Gem AMicrobiol, 52- 319, 1968,

27. SMITH, H.W. A search for tranasmissible [-athogenic
characters In invasive strains of Eschonchia coll the
dizcovery of a plasmid-controlled toxin and a
pleamid-controled lethal character closaly assoclated, or
Identical, with collcine V. L Gen Microbiol, 83: 95111,

1874,

28. SMITH, H.W. & HUGGINS, M.B. Further cbsarvation on the
colicin ¥ plasmid of Escharichia coli with pathogenichiy and
with survival In the alimentary tract. .. Gen. Migobiol, 92
335-350, 1976.

29, STUART, 5.J.; GREENWQOD, K.T.; LUKE, R.K..J.
Hydroxamate-redisted transport of iron controlied by Col
YV plagmida. J Baclerol, 143(1): 35-42, 1980,

30. TAYLOR, P.W. Bactoricldal and bacteriolytic activity of serum
against gram-negative bacteria. Microbiol Rew, 44 46-83,
14983,

31. TIMBMES, K.N.; MANNING, P.A.; ECHARTI, C.; TIMMIS, J.K.;
MOLL, A, Serum reslstance In £ colf, p. 133-134. In: S.B.
Levy, R.C.; Clowes and E.L. Koenlg {ed), Molacular
hiotogy, pathogenichy and ecology of bacteral plasmids.
Plenum Publishing Corp., New York, 1981.

32, VIDOTTO, M.C.; GUIMARAES, L.G.; MULLER, E.E.; FREITAS,
J.C.; ALFIERL A.A.; SANTOS, D.5. Virulence factors of
avian Ezcherchia eoll.  Avian Diseases, 343} 531-538, 1950,

3. VIDOTTO, M.C.; GOES, C.A.; TAQUE, J.; TANURI, A.; SANTOS,
0.5, Cloning of structural genes for collcln V and thelr
role In pathogenichy of invasive Escherchia coli.  Brazil, A
Genetics, 14 1-8, 1991.

34. WATANABE, T. & FUKASAWA, T. Eplsome-mediated transfer
of drug resistance In enterobacteraceas. H. Ellmination of
resistance factors with acridine dyes. L Bacleriol, 87:
5T79-683, 1961.

35. WILLIAMS, P.H. Novel lron uplake system speciiied by Cal ¥
plasmids: an iImportant componant In the virulence of
invasive stralns of E. coll.  Infect fmmur., 26(3): 925832,
1978,

Recobido para publicagdo em &/10/1281

PREVALENCIA DE ANTICORPOS ANTI-Toxoplasma gondii EM CAXES ATENDIDOS NO HOSPITAL
VETERINARIO DA UEL-PR.

ROBERTA LEMOS FREIRE®
ITALMAR TEODORICO NAVARROP
ODILON VIDOTTOD
EDUARDC ALBERTO TUDURYS
CLAUDIO C.VIANNAG

FREIRE, R.L. et al. Prevaléncia de anticorpos anti-Toxoplasma gondli em cfies atendidos no Hospital Veterindrio da UEL - Pr.  Samina:
CL Agr., Londrina, v. 13, n. 1,p. 66-69, mar. 1992,

RESUMO

No perfodo de 1985 a 1990 foram realizados 254 exames de Imunofivorescineia Indireta (RIFI-IgG) e cdes com sinais
cifiicos compativeis com a toxopfasmose. Venficou-se que 75,98% dos animais reagiram ao Toxoplasma gondii, com wlo va-
fiando enmtre 16 e 65.5356. Quanifo & faixa etdria, a prevalfncia fof de: até 1 ano 67,02%; 1 a 7 anos BO,45%, acima de 7 anos
85, 18%. Estes resultados evidenciaram gue a infecgio estd amplamenie disseminada em nosso meio, sendo no entanto pouca
diagnosticada quando avaliads apenas por exames clificos.

PALAVAAS-CHAVE: Toxoplasmose, Toxoplasma gondii, Cies.

INTRODUCAQ parasitose mais frequente no homem e talvez nos outros

animais homeotérmicos, porém, com baixa morbidade e
mortalidade [APT et al, 1973
Devido a sua importdncia em Salde Pdblica como

A toxoplasmose & uma zoonose de distribuicio
mundial, causada pelo Toxoplasma gondii Trata-se da
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