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Analysis of Mycobacterium avium Complex Serovars
Isolated from AIDS Patients from Southeast Brazil
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The purpose of this study was to assess the distributidfyobbacterium aviunserovars isolated
from AIDS patients in S&o Paulo and Rio de Janeiro. Ninety single site or multiple site isolates from 75
patients were examined. The most frequent serovars found were 8 (39.2%), 4 (21.4%) and 1 (10.7%).
The frequency of mixed infections with serovar 8 or 4 was 37.8%. Among the 90 strains ex&mined,
intracellulareserovars (7 strains) anil. scrofulaceum(4 strains) were found in 11 isolates (12%)
indicating thatM. avium(88%) was the major opportunistic species inth@viumcomplex isolates in
Brazilian AIDS patients.
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Non tuberculous mycobacteria belonging to thbaptens (Brennan & Goren 1979, Brennan et al.
Mycobacterium aviumomplex (MAC) have been 1981, McNeil et al. 1987) that form the sugar
increasingly recognized as an important group ahoiety of glycopeptidolipids (GPL), located on
organisms causing severe opportunistic infectiotihe cell surface of smooth-colony-forming strains.
in patients with acquired immunodeficiency syn-Rough colony variants are not amenable for
drome (AIDS) in the United States (Kiehn et alserotyping because they agglutinate spontaneously.
1985, Young et al. 1986, Horsburgh & Selik 1989However, their GPL can be extracted and analyzed
Nassos et al. 1991, Havlik et al. 1992), Europby thin layer chromatography (TLC) procedures
(Yates et al. 1986, Wickman 1986, Peters et a(Brennan & Goren 1979).

1989, Grange et al. 1990) and Australia (Dawson Significant geographic differences have been
1990). In Brazil an increase in the frequency ofeported in the major serotypes infecting AIDS
M. aviumcomplex infections has also been foungatients (Kiehn et al. 1985, Horsburgh et al 1986).
associated with AIDS patients (Barreto et al. 199F;urthermore, these serotypes infecting AIDS pa-
Landgraf et al. 1994). Recognition of the impor4ients also differ from those predominantly infect-
tance of MAC infection in AIDS has stimulateding non-AIDS patients (Yakrus & Good 1990,
epidemiological studies concerning it. Most of théfsang et al. 1992).

studies have been done in the USA, some in Eu- In order to examine the predominant serotypes
rope; however none in Brazil. infecting patients, we analyzed MAC strains iso-

MAC may be typed by using a seroagglutinatated from AIDS patients combining both aggluti-
tion assay described by Schaefer (1965). Cunation according to Schaefer (1980) and the na-
rently the serovars 1 through 6, 8 through 11 artdre of the GPLs identified by TLC. The MAC
21 are recognized &4. avium,7, 12 through 28 strains were isolated from S&o Paulo and Rio de
asM. intracellularewhile serotypes 41 through 43 Janeiro, where the rate of AIDS infection is the
are designatedl. scrofulaceumSerotyping is highest in Brazil (Ministério da Saude 1996).
based on the presence of specific oligosaccharide MATERIALS AND METHODS

Selected isolates A total of 90 strains, iso-
lated from clinical specimens from 75 AIDS pa-
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Evandro Chagas (FIOCRUZ) (n = 7), Hospitalvere revealed using the 0.2% solution of anthron
Universitario Clementino Fraga FilHWFRJ) (n in sulfuric acid spray reagent. Reference cultures
= 4) and Centro de Referéncia Professor Héliof M. aviumwere used as the internal standard for
Fraga (Health Ministry) (n = 12), most of themeach of theM. aviumcomplex mycosides.
being from Rio de Janeiro (RJ). Forty-seven strains RESULTS
were isolated from sterile sites (41 blood, 2 lymph o o - o
nodes, 1 Cerebrospina| fluid and 3 bone marrow), This is the first time that Brazilian MAC clini-
and 40 from non-sterile sites (29 sputum, 4al isolates have been examined with respect to
bronchialveolar lavage, 3 faeces, 3 urine and 1 eapgrotyping and mycoside content. Both procedures
while three were from unknown sites. The isowere applied to 39 strains; 8 (20.5%) were non-
lates were identified by conventional biochemicalypeble (or autoagglutinated) by seroagglutination,
tests. Twelve patients had multiples isolates (n &ut all strains could be typed by their characteris-
27) from different body sites or from the same bod{j¢ GPL mycosides. Among 31 strains that were
site at different times. Specimen source and p&ped by both methods, there were 3 (9.67%) in
tient information were obtained from microbiol- disagreement. Although, there was good agreement
ogy laboratory records. between the two methods (90.4%) a large propor-
Serotyping- The smooth colonies weretion of the strains were untypeble or autoaggluti-
serotyped by direct agglutination following modi-nated using seroagglutination, despite the pres-
fied Schaefer’s procedure (Schaefer 1980), usirjice of characteristic GPLs in all strains tested.
rabbit antisera raised against each member of th@nsequently, only the mycoside content was used
MAC (serovars 1-28) andl. scrofulaceum in the following analysis of the data.
(serovars 41-43). The strain suspensions for Seventy-five patients yielded 90 isolates; 56
serotyping were prepared as follows: the orgar{62.2%) showed a single serovar (group ) while
isms were cultured on Lowenstein-Jensen mediuifi 34 (37.8%) more than one serovar was identi-
incubated at 3C for two weeks, or until heavy fied (group 1l). The serovars identified from the
growth was obtained. The growth was harvestefifst group of isolates are depicted in Table I. The
by scraping gently with loop and flooding into 1predominant serovars were 8, 4 and 1 (39.2%,
ml of 0.8% pheno| phosphate buffered saline (P214% and 10.7% of the isolates, respectlvely). No
PBS) The Suspensions were killed by heating §t'gnificant_difference was fqund _between isolates
80°C for 1 hr. After shaking, the suspensions wer§om sterile and non-sterile sites %1.12;
let stand for 1 hr to allow clumps to sediment an@=0.29). From group Il distinct serovars were seen,
the heavily turbid supernatant was then used féhe mixed serovars were identified in 19 isolates
serotyping. The serotyping procedure was per-
formed in the Microbiology and Pathology Labo- TABLE |

ratory, Queensland Health, Brisbane, Australia. Results of serotyping dflycobacterium avium

Thin layer chromatography The extraction  complex strains isolated from AIDS patients, which
and preparation of the alkali-stable glyco- showed a single serovar

peptidolipid antigen from fresh growth were per
formed as described previously (Tsang at al. 1983),
with minor modifications: the organisms were cul-

tured as described above. The growth was heavifigrovars  Sterife Non-steril® Unknown  Total

Number of isolates with single serovar
by site of isolation

harvested by scraping gently with loop and mixed (%6) (%) (%) (%)
into 1.5 ml of chloroform-methanol 2:1, viv (C:M) 1 2 (7.1) 4(16.6) 6 (10.7)
and the suspension was then heated overnight at 2 (71) 1(4.2) 3 (5.4)
56°C. One hundredl of the clear crude lipid ex- 3 1 (36) 2 (83) 3 (5.4)
tracts were then mixed with the same volume of 7(25.0)  5(20.8) 12 (21.4)
methanol containing 0.2 M NaOH. The reaction® 1 gg; 142 12 ((f-g))
was incubated at 8T for 20 min, to saponify other : :
complex lipids, then the reaction was acidified with 8 12(42.8) 37((1229'52)) 13(§256())) 32 ((391)2)
2.5l of acetic acid and dried. To the extract 504, 1 (3.6) ' ' 1 (1_'7)
ul of C:M and 10Qul of water were added. After 1 1 (4.2) 1 (L.7)
10 min of centrifugation, the aqueous phase wasg 1 (3.6) 1 (1.8)

discarded and the extract was dried. The dried eXx-
tract was solubilized in 30l of C:M, applied to Toal  28(500) 24(428) 4 (72) 56(100.0)
silica gel TLC plates (HP-K, Merck, Germany) anda: blood, bone marrow, lymphnode, liqudr;sputum,
then chromatographed using CIN;_LG'I(6522524) bronch_ialveolar lavage, stool, skin, ear, uricieMyco-
and C:M (80:20). The C-mycoside GPL antigen§acterium intracellulare
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from a single site (55.9%) (Table Il) and in 15 TABLE 1ll
(44.1%) distinct serovars were isolated from dif- Serovars of 2Mycobacterium aviurstrais from 12
ferent sites or from the same site but at different patients with multiple isolates
times (Table III). As sh_own in Taple I, the MOSto tient  Site of lsoDafe  Serotypes
common serovars in mixed infections from singl§, mber isolation
sites were 8 and 4 (34.2% and 21.1%, respectively‘i.
Among the 12 patients with multiple isolates, 271° BBI'OOC? 822//23//333 %g%
strains were typed (Table 111). Also, serovars 8 and 00
4 were more frequent (10/27, 37% and 7/27, 25.9%4.,9 Blood 02/09/93 8142
respectively). Blood 02/19/93 8
Considering all isolates, they were arranged t@- Blood 03/22/93 8/9
the speciedV. avium(88%), M. intracellulare Sputum 06/04/93 8/9
(7.8%), anaM.. scrofulaceunfd.2%). Consequently
M. aviumwas the main specie of the MAC infect- 25 ;%lété]m 0077/4’20%933 21//11b2
ing the patients.
28 Sputum 04/16/93 1
Blood 08/17/93 1/6
Liquor 10/17/93 1
TABLE I
Frequency oMycobacterium aviumomplex serovars 34 I\S/;lglrjrtgvv 1121//211%922 21}1
identified by mycosid content in 19 single isolates Blood 12/21/92 4
which showed mixed serovars
35 Blood 09/04/92 8
Serovars Number (%) Faeces 09/04/92 4
3 2 ((18*3 39 Ear 02/13/92 8
' Urine 1993 8
4 8 (21.1)
5 1 (2.6) 45 Lynphonode 07/25/91 6/93
72 1 (2.6) Blood 07/26/91 21/2
S B ((3;"3 48 Blood 07/26/94 482
168 1 (26) Sputum 11/11/94 4/£2
17 3 (7.9 51 Blood 03/08/94 4/8
23 3 (7.9 Sputum 05/16/94 4
4 1 (2.7) Faeces 06/13/94 4/8
a: Mycobacterium intracellulare; bM. scrofulaceum; 94 Sputum 07/08/93 5
¢: numberof strains in which the serovar was identified. Blood 09/20/93 5
a: clinical specimen isolation data; M. intracellulare;
¢: M. scrofulaceum
DISCUSSION (Horn et al. 1989, Yakrus & Good 1990, Dawson

The purpose of this study was to assess the dig990, Tsang et al. 1992) and distinct from those in
tribution of M. aviumserovars from patients with Germany, Sweden and the United Kingdom (Ruf
AIDS in Brazilian centers that show the higheset al. 1989, Hoffner et al. 1990, De Smet et al.
rate of AIDS infection. Since MAC infection is 1996). Geographic differences may be related to a
the second most important mycobacteriosis asseombination of factors such as: prevalence of de-
ciated with AIDS, this study was performed withterminate serovars in the environment, differences
MAC isolated from AIDS patients from S&o Pauldn bacterial virulence factors and host
and Rio de Janeiro. The serovars were establish@dmunoresponse status, since AIDS patients are
accordingly to the GPL (mycoside C) content oparticularly susceptible to determinate serovars of
the isolates. MAC. Like others (Yakrus & Good 1990, Tsang et

A majority of the isolates (88%) were assignedil. 1992) we did not find significant differences
to theM. aviumserovars. When the serovars werdetween the isolates from sterile and non-sterile
ranked according to the isolated strains the resulgges.
were: serovar 8, 39.2%: serovar 4, 21.4%: serovar The frequency of mixed serovars in our patients
1, 10.7%: mixed serovars 8 and 4, 37.8%. In thigzas higher than reported by others. For instance,
report, the predominant serovars in our study weig a large-scale study Tsang et al. (1992) observed
similar to those in the USA, Canada and Australi&% mixed serovars while in this study we observed
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37.8%. In another study, Dawson (1990) found tients in Brazil.J Infect Dis 168777-779.

multiple serovars among isolates from multipléBrenann PJ, Goren MB 1979. Strutural studies on the

sites in 38% of 45 patients examined, and Hoffner type-specific antigens and lipids bf. avium-M.

et al. (1990) found 24.9% of multiple serovars from intracellulare-M. scrofulaceuntomplex.J Biol

distinct body sites of isolation. Whether these dif,, Chem 2544205-4211. .

ference are attributed to the size of the po ulatior'13srenann PJ, Aspinall GO, Nam Shin JE 1981. Structure

. pop of the specific oligosaccharides from the

sampled (6,264 cultures in t_he Tsang et al. 1992 peptidoglicolipid antigens of serovars in the

study as compared to only 90 isolates in the present ayjum-M. intracellulare-M. scrofulaceurromplex.

study) or to environmental factors requires further J Biol Chem 2566817-6822.

investigations. Brennan PJ, Heifets M, Ullom BP 1982. TLC of lipid
The occurrence of mixed infections raises im- antigens as a means of identifying nontuberculous

portant questions regarding the managemeht of mycobacteriaJ Clin Microbiol 15:447-455.

avium infections, particularly in the event thatPawson DJ 1990. Infection withl. avium complein

serovars from distinct sites have distinct drug re- {i\gg_tzié'g’ll&”)s patients with AIDSMed J Aust

infections,(polyclonal infeclions) have aiso beal® STELKLA Heler T3, Knan AW, Biown N, Vuany

demonstratre)d )lljsing RFLP assays (Von Reyn et al J 1996. Genetic and serovar typing of clinical iso-

. ° 4 lates ofM. avium-intracellularecomplex.Tubercle
1996). The frequency of mixed infections reported | yng Dis 77 71-76.

varied widely (Arbeit & Slutsky 1993, Slutsky & Grange JM, Yates MD, Boughton E 1990. The avium
Arbeit 1994) leading to the suggestion that most tubercle bacillus and its relatives Appl Bacteriol
studies indeed underestimate the rate of polyclonal 68 411-431.

infection in AIDS patients. The mixed serovarHavlik JA, Horsburgh Jr CR, Metchock B, Williams PP,
infection finding is not easy to evaluate. Our first Fann SA, Thompson Iil SE 1992. Disseminated
thought was that this could be a consequence of av[umC(_)mpI_ex infection: cllnlc_al identification and
immunecompromised patients exposed to multiplﬁoﬁ?‘%?grg'oéog;g;{jg‘ég Il:’neftel’?r:i%S é?esri r?;rz-lgﬁo"rsan
environmental sources of MAC, since this organ- ' ' ' ' 9

) - S . P AY 1990. Serovars of. aviumisolates from pa-
ism is ubiquitous in nature. This is corroborated onts in Swedenl Clin Microbiol 28: 1105-1107.

by von Reyn et al. (1996), which suggests thaforspurgh CR, Selik R 1989. The epidemiology of dis-
mixed infection may represent a synergic infec- seminated nontuberculous mycobacterial infection
tion between two different MAC. in the acquired immunodeficiency syndrome (AIDS).
The importance of epidemiological and clini- Am Rev Resp Dis 134®7.

cal implications of mixed (polyclonal) infections Horn R, Laszlo DL, Robson HL 1989. Recovevy

in AIDS patients indicate that further investiga- ~avium-M. intracellularefrom blood specimens by
tion is necessary. Consequently, we are proceed- USing the routine BACTEC isolates from patients
ing to a study of Brazilian isolates by DNA finger- with or without acquired immunodeficiency syn-

- . - . . drome.Antimicrob Agents Chemother:3b5-957.
print using the 1S1245 insertion sequence in ordq:{iehn TE, Edwards FF, Brennan PJ, Tsang AY, Maio

to establish the genetic identity of the strains. M, Gold JW, Whimbey E, Wong B, McClatchy K,
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