Medical Joumal of the
IslamicRepublicof lrn

Volume 8§

Number 3

Fall, 1373
November 1994

DETERMINATION OF DOMINANT SEROVARS OF
LISTERIA MONOCYTOGENES

SAEED MIRDAMADI, MSc, NASRIN MOAZAMI, PhD,
AND SHAHNAZ RAFIEE TEHRANI, PhD*

From the Biotechnology Department, Iranian Research Organization for Science & Technology (IROST),
P.0O.Box: 15815-3538 Tehran, 15819, and the *Immunology Department, Tehran University of Medical
Sciences, Tehran, Islamic Republic of Iran.

ABSTRACT

Serovars of Listeria monocytogenes were determined. Sera of aborted samples
(200) were collected fromdifferenthospitalsin Tehranand were tested serologically
by immunofluorescent antibody methods (IF tests). 137 positive sera were
identified. Positive sera were tested against 12 serovars of Listeria monocytogenes
separately. Titers of antibody in patients’ sera for all serovars were determined.
The results showed that the dominant serovars of L. monocytogenes which caused
listeriosis in the samples were 4b, la, 2 and 3. None of the sera had antibodies
against serovars 4a, 6a or 6b. Some of the sera which had high titers of antibody
againstdominant serovars (4b, 1a, 2 and 3), showed a faintresult with serovars 4d,

4e,5 and 7.
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INTRODUCTION

Listeriamonocytogenes,asmall gram positiverod which
shows beta hemolysis in sheep blood agar, was first isolated
by Murray et al. in 1926," as aresultof their investigation of
an epidemic of perinatal infectionamong acolony ofrabbits.
Since then the organism has been isolated with increasing
frequency from man, particularly during the newborn
period.>*

This microorganism is pathogenic for many animals,
such as mammals and birds.* Handling of these animals and
drinking infected milk cause infection in man.™’

In 1981, 34 cases of perinatal listeriosis. including 16
deaths, occurredin the mzauitime provincesof Canadaduring
a seven month period.*

Gray and Seeligerin 1963 firstreported human infections
by Listeria monocytogenes. Lashkari et al. found three
positive cultures of Listeria monocvtogenes anong 100
abortion cases in 19741in Iran.” In 1979 she and hercolleague
reported oculoglandular infection in Iranian patients.'® In
thisstudy, we bacteriologically tested200abortion samples,
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among which five were positive.?

This investigation was designed to find the serovars of
L. monocytogenes which cause listeriosis in [ran.

The genus listeria is divided into four main serologic
typesand 11 subtypes (7maintypes according to Seeliger)."?

The detailed antigenic stucture of listeria species was
studied by L. Grayi and L. Murrayi.’*

MATERIALS & METHODS

Samples obtained from 200 aborted cases were tested
serologically to determine whether the sera have antibody
againstListeria monocytogenes. Positive serawere stored at
-70°C.

Plasma protein-antisera (gammaglobulin-fraction)
fluorescein conjugate was obtained from Behring. All the
reagents were prepared in PBS (Phosphate Buffered Saline.
pH 7.6).

Serogroups of la (PTCC 1294),2 (PTCC 1295),3(PTCC
1296) 44 (PTCC 1297),4b(PTCC 1298),4d (PTCC 1301),



Serovars of L. monocytogenes

4e(PTCC 1302),5(PTCC 1303),6a(PTCC 1304),6b(PTCC
1305) and 7 (PTCC 1306) of Listeria monocytogenes
were kindly donated by Persian Type Culture Collection
(PTCC )."'? Serogroups of L. monocytogenes (antigens)
were cultured and fixed on slides for immunofluorescent
antibody (IF test). Sera were added on the slides of antigens,
and excess sera were washed off with PBS.

Fluorescein conjugated antibody was added to the slides
to check the positive sera reaction. Excess antibody was
washed and the preparation was examined by the
fluorescence microscope.'*"?

RESULTS

From August 1989 10 1990, 137 seraof patients who had
antibody against L. inonocytogenes by IF tests were collected.
200 mothers who had aborted their fetuses were sclected.
Some of these patients had had more than one abortion.

The sera were tested against 12 serovars of L.
monocytogenes separately. Titers of antibody against
serogroups of L. monocytogenes in blood of patients were
determined (Table I).

DISCUSSION

The present investigation was designed to determine the
serovirs of Listeria monocytogenes which cause serious
infection in Iran. We tested 200 sera of mothers who had
aborted. Out of the tested samples, sera were separated.
These swnples had positive IFtestsagainstL. monocytogenes.
The positive sera were then tested against 12 serovars of L.
monocytogenes.

All the sera showed negative IF reaction for serovars 4a,
Gaand 6h. A faint (weak) result was obtained with serovars
4d, 4e. 5 and 7, with titres of 400 and 800.

Table I: Results of antibody titers in relation to different
listeria serogroups.

o NUMBER OF PATII]NTS. At | i
OF TITER| TITER[TITER|TITER  No. | POSITIVE
LISTERIA | 400 | 800 | 1600 | 3200 | POSITIVE
la 15 54 | 28 10 107 78.1
2 9 45 26 9 89 64.9
3 2 68 18 2 90 65.6
4a 0 0 0 0 0 0
4b 8 66 | 31 12 117 85.4
4d 1 6 0 0 7 5
4e 1 4 0 0 5 3.65
5 2 4 0 0 6 437
6a 0 0 0 0 0 0
6b 0 0 0 0 0 0
7 2 7 0 0 9 6.56
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Serovars 1a, 2, 3 and 4b showed strong reactions with
titres of 1600 and 3200 in some cases (Table I).

Numerous sera showed positive reactions with several
serogroups of L. monocytogenes, but only one of the
serogroups had higher titers than the others.

All the sera with faint positive reaction (4d, 4e, 5 and 7)
showed a strong positive reaction with one of dominant
serovars of 1a,2, 3 and 4b. Similar reactions between these
serogroups come not only from similarity between some
antigens of serovars of L. monocytogenes," but also from
cross antigenicity between L. monocytogenes and some
species of bacteria such as micrococcus, Staphylococcus
aureus, hemolytic stereptococci, Escherichia coli K8,
Staphylococcus epidermidis and corynebacterium.''*Many
people carry these organisms throughout their lives
(especially Staphylococcus aureus)."'

The results showed that the most dominant serovars of
L. monocytogenes which cause listeriosis in Iran are 4b
(85.4% of positivetests), 1a(78.1%), 3(65.6%) and2(64.9%).

The obtained results from this investigation compare
with Seeligerand Hohne (1979)'¢ who determined serogroups
of 1,3 and 4 of L. monocytogenes in the samples of human
infections in U.K. Similar results were obtained by J. Mc-
Laughlin, et al."” who confinned the existence of serogroups
1,3 and 4 in the 153 samples by phage typing method.

Gray and Killinger'® reported that the listeria serotypes
identified in infants and children were types 1 and 4b which
are types commonly encountered in the United States,"'*
buttypes 2 and 3 are rare. Type 4b comprises approximately
two-thirdsof all cultures.'* Ahlfors etal.? isolated serotypes
Ib, 4b and 1ain five patients.

So fartype 1 is the predominant type in Europe, whereas
in the mid-1960s, the dominant type was 4b."
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