
003 1-3998/88/2302-0 187$02.00/0 
PEDIATRIC RESEARCH 
Copyright O 1988 International Pediatric Research Foundation, Inc. 

Vol. 23, No. 2, 1988 
Printed in U.S. A. 

Immunocytologic Characterization Using 
Monoclonal Antibodies of Lung Lavage Cell 
Phenotype in Infants Who Have, Died from 

Sudden Infant Death Syndrome 

KEVIN D. FORSYTH, JOHN BRADLEY, SANDY C. WEEKS, MALCOLM D. SMITH, 
JOHN SKINNER, AND HEDDY ZOLA 

Departments of Immunology, Pathology, and Immunopathology, Flinders University of South Australia and 
Department of Immunology, Flinders Medical Centre, Adelaide, South Australia' ' 

ABSTRACT. The phenotype of cells obtained from pul- the infant at risk (9). It has been postulated that SIDS may be 
monary lavage in infants who have died from sudden infant due to a modified anaphylaxis occurring in the lung, perhaps 
death syndrome were examined and compared with cells IgG mediated (10). If there is abnormal immune regulation 
from control subjects. The only striking difference between within the lung, triggered perhaps by a concurrent respiratory 
the groups was a lack of reactivity of lavage cells with viral infection, an alteration in the relative proportion of lung 
antibody of the CD14A cluster in the sudden infant death cell types might be seen. This would be reflected in the cell 
syndrome subjects, while antibodies of the CD14B cluster phenotypes defined by surface markers, or the release of inflam- 
reacted strongly with cells from both the sudden infant matory mediators such as interleukin. , 
death syndrome group and controls. Major histocompati- Our aim herein was to harvest lung cells from children who 
bility complex class I1 antigens were expressed on approx- have died from SIDS, and using monoclonal antibodies, assess 
imately 95% of lavage cells, with DQ expressed more the phenotype of the cells and compare them with cells from 
frequently than DR or DP. The majority of the lavage cells controls. In addition, lavage fluid was assayed for the presence 
was macrophages, yet they reacted with CD3 (OKT3) and of IL-2. 
CD8 (OKT8) antibodies. No interleukin 2 was found in the 
lavage fluid. (Pediatr Res 23: 187-190, 1988) PATIENTS 

Abbreviations All children suspected of dying from SIDS in South Australia 
have autopsies performed by direction of the State Coroner, at 

SIDS, sudden infant death syndrome the Adelaide Children's Hospital. During 1986, specimens were 
DAB, diaminobenzidine hydrochloride collected from 16 of these autopsies (mean age 3.75 'months, 
IL-2, interleukin 2 range 1-7). In addition, specimens were collected at autopsy 
HLA, human leukocyte antigen from four controls (mean age 15.5 months, range 1-32) in the 

same manner. Specimens were collected from all autopsies 12 to 
24 h after the presumed time of death. The control subjects were 
previously well children who had died from acute, nonpulmon- 

The first report of SIDS in South Australia was in 1837, when ary causes. 
it was considered to be due to overlying (I), as was also reported 
in the days of King Solomon (2). The current incidence of SIDS METHODS 
in South Australia is 1.83/1000 live births (3), similar to that 
reported in upstate New York [1.43/1000 live births (4)], but Lung lavage. The lungs were removed intact at autopsy. An 
lower than that reported in Scotland [2.7/1000 live births (5 ) ] .  endotracheal tube was passed through the trachea and 500 ml of 
Epidemiologically, SIDS is more common in colder weather, normal saline at 37" C introduced into the lung in 50-ml aliquots. 
and correlates well with an increase in respiratory tract infections, The lungs were aspirated between each aliquot. The resultant 
particularly admission rates to the hospital for bronchiolitis (3). lavage fluid was pooled and centrifuged at 400 x g for 10 min, 
A highly significant correlation was found between respiratory the supernatant removed, and the cells harvested. 
viral isolation in the general pediatric population and the inti- Cells. The cells were resuspended in RPMI 1640 enriched with 
dence of SIDS (6). If SIDS were due simply to overwhelming 10% fetal calf serum and gently rocked at 37" C for 1 h. The 
respiratory viral disease, there ought to be readily discernible cells were again harvested by centrifugation at 400 x g for 10 
featuies of extensive pneumonitis in the lungs at autopsy. How- min, counted on a hemocytometer, and viability determined by 
ever, this is not the case (7); the pressure volume characteristics trypan blue exclusion. Because the lavage was performed from 
of the lung in SIDS as studied at autopsy is no different to age- the level of the distal trachea rather than a subsegmental bron- 
matched controls (8). An unusual response to a relatively com- chus, the resultant contamination of the lavage by mucus was 
mon viral pathogen is feasible epidemiologically. Concurrent removed by Ficoll-Hypaque separation. The cells were centri- 
respiratory viral infection may serve as a "trigger" mechanism in fuged at 700 x g for 15 min over a layer of Ficoll-Hypaque 

(specific gravity 1.077) and the cells concentrated at the interface 
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identified on morphologic criteria with Geimsa stain and by the 
presence of acid phosphatase. 

Zmmunostaining. These cells were centrifuged onto acid-alco- 
hol cleaned glass slides in a cytocentrifuge, and air dried. All 
incubation steps were performed at room temperature. Endoge- 
nous peroxidase was blocked with 1.6% hydrogen peroxide in 
absolute methanol for 20 min. The slides were washed three 
times in tris/HCl buffer, 0.05 M, pH 7.6 between each step. Fc 
receptors were blocked with normal horse serum diluted 1/50 in 
normal saline for 20 min. The monoclonal antibodies were 
applied for 2- 12 h, followed by the secondary antibody (horse 
anti-mouse IgG/biotin conjugate) for 30 minutes. Avidin-Biotin 
complex (Vector Laboratories) was applied for 1 h, and the 
complex developed with 0.05% DAB (Sigma Chemicals, St. 
Louis, MO) and 0.01 % hydrogen peroxide for 10 min. Nuclei 
were counterstained with Mayers progressive hematoxylin for 30 
sec. 

After air drying, the immunostained cell preparations were 
mounted in methylacrylate slide mounting medium. Five 
hundred cells were counted for each preparation, and cells were 
scored as positive or negative according to their staining pattern 
on microscopy. Results were expressed as percent positive. 

Monoclonal antibodies. The monoclonal antibodies used in 
the study are listed in Table 1. To ensure that the positive results 
obtained with OKT3 and OKT8 (IgG2a antibodies) was not 
mediated by Fc binding, an irrelevant antibody of the same 
isotype was also used (FMC 21), directed against an antigen of 
Toxoplasma gondii. 

Virology. On all tracheal aspirates, immunofluorescence was 
performed using antisera to parainfluenzae 1 and 3, influenzae 
A and B, adenovirus, and respiratory syncytial virus (Wellcome 
Diagnostics). In addition, viral culture was performed using three 
cell lines (rhesus monkey kidney, Hep 2, and MRC 5). 

ZL-2 assay. Lung lavage supernatants were concentrated 10- 
fold by ultrafiltration using a filter with a 5000 nominal molec- 
ular weight cut off. The CTLL-2 mouse cell line (IL-2 dependent) 
was grown in McCoy's medium, suplemented with 2 mercapto- 
ethanol, and IL-2 containing supernatant. This IL-2 dependent 
cell line dies within 24 h in the absence of IG2 in the culture 
media. The CTLL-2 cells were washed three times with IL-2-free 
media to remove IG2 before use in the assay. The cells were 
suspended at a concentration of 5 x lo4 cells/ml, and 100 p1 of 
this suspension was added to each well of a 96-well flat bottom 
microtiter plate (Linbro). One hundred p1 of either test sample 

Table 1. Monoclonal antibody characteristics* 
Antibody Class Specificity Reference 

X63 IgG 1 Negative control 11 
FMC 16 IgG2a MHCt class I 12 
FMC 17 IgG2b Monocyte/macrophage 13 

CD 14B 
FMC 32 IgG 1 Monocyte/macrophage 13 

CD 14A 
FMC 33 IgGl Monocyte/macrophage 13 

CD14A 
FMC 10 IgM Granulocytes CD15 14 
FMC 2 1 IgG2a Toxoplasma antigens 15 
FMC 4 IgGl MHC class I1 DR, DP, 16 

and DQ 
FMC 15 IgG2b MHC class I1 DR 17 
TU 22 IgG2 MHC class I1 DQ 18 
B7/2 1 IgG 1 MHC class I1 DP 19 
OKT3 IgG2a Pan T CD3 20 
OKT4 IgG2b T helper CD4 21 
OKT8 IgG2a T cytotoxic/suppressor 22 

CD8 
OKT9 IgGl Transferrin receptor 23 

CD45 

*A rabbit polyclonal antiserum, SMIG, was used to detect B cells. 
t Major histocompatibility complex. 

or IL-2 standard at doubling dilutions were added to each well. 
All dilutions were assayed in triplicate. A negative control con- 
sisting of 100 p1 of media was also included, in triplicate, for 
each assay. Plates were cultured for 24 h in a humidified 37" C 
incubator in an atmosphere of 5% carbon dioxide. After 20 h 
incubation, 0.42 pCi of tritiated thymidine was added to each 
well, and the plates incubated for another 4 h. Plates were 
harvested using a Skatron cell harvester, filters were dried, scin- 
tillation fluid was added, and radioactivity was counted in a beta 
counter. Absolute amounts of IG2 were calculated using a Probit 
analysis (24) with 1 U of IL-2 being defined as that dilution of 
test sample which produced 50% of maximum tritiated thymi- 
dine uptake by the CTLL-2 line. 

RESULTS 

Pulmonary tissue histology. No abnormalities of pulmonary 
tissue in any of the subjects were found on light microscopy. 

Virology. Immunofluorescence and culture on all four control 
subjects was negative for the viruses tested. In the SIDS group, 
three of 16 subjects were positive; one was positive for parainflu- 
enzae type 1, one was positive for both coxsackie B4 and cyto- 
megalovirus, and one was positive for respiratory syncytial virus. 

Cells. Mean cell numbers obtained from the lavage in SIDS 
subjects was 295 x lo4 (range 100-520 x lo4). This was not 
significantly different in the control subjects: 270 x lo4 (range 
210-345 x lo4). The cell types were not significantly different 
between the two groups (Table 2). Cell viability based on trypan 
blue exclusion ranged from 20-80%. Although the membrane 
immunostaining was better preserved in cell populations with 
high viabilities, it was still very satisfactory in those with low 
viabilities. There was more cytoplasmic staining (as opposed to 
membrane staining) in the lower viability cells, but results were 
the same as in the better preserved cells. 

Monoclonal antibodies. Cell preparations incubated with the 
negative control X63, were uniformly unstained, while the pos- 
itive control FMC 16 gave positive staining on all cells (Table 
3). Preparations incubated with monoclonal antibodies of the 
monocyte-macrophage lineage gave variable staining patterns. 
FMC 17 (CD14B) gave strongly positive staining in both the 
SIDS group and the controls. No infant from the SIDS group 
had expression of the antigen recognized by FMC 33 (CD14A), 
but all control infants had some degree of this antigen expression. 
For FMC 32 (CD14A), again all control infants had some degree 
of antigen expression, but only two SIDS subjects were positive, 
and then at very low levels (1 and 3% of cells were positive). 
This difference in FMC 32 and 33 expression between the SIDS 
group and controls was statistically significant (p < 0.00 1). 

Class I1 antigens were expressed in 90% of the cells. FMC 15 
(DR) antigen was expressed slightly less often than FMC 4 (DR, 
DP, and DQ), as was B7/21 (DP) compared with Tu22 (DQ) 
(Table 3). This difference was statistically significant (p < 0.00 1). 

Many of the cells gave positive staining when incubated with 
OKT3 and OKT8 antibodies, but were less frequently positive 
with OKT4. All subjects in both groups had some degree of 
OKT3 antigen expression. Only two subjects in the SIDS group 
had OKT4 antigen expression, while all expressed the OKT8 
antigen, generally on a similar percentage of cells expressing 
OKT3 antigen. In the control subjects, the pattern was similar; 

Table 2. Lavage cell population characteristics (mean and 
range) 

SIDS Controls 
In = 16) In = 4) 

Cell no. (X lo4) 295 (100-520) 270 (2 10-345) 
Viability (%) 46 (20-82) 59 (48-76) 
Macrophages (%) 78.9 (60-93) 86.6 (85-88) 
Bronchial epithelial cells (%) 17.2 (4-36) 10.6 (8-14) 
Lymphocytes (%) 2.4 (0-7) 2 (1-3) 
Neutrovhils (%) 1.5 (0-15) 0.7 (0-2) 
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Table 3. Cellular antigen expression (mean and range) 

SIDS Controls 
Antibody ( n =  16) (n = 4) 

X63 0 (0) 0 (0) 
FMC 16 100 (100) 100 (100) 
FMC 17 83.6 (44-95) 87.7 (86-90) 
FMC 32 0.3 (0-3) 9.2 (6-14) 
FMC 33 0 (0) 25 (10-55) 
FMC 4 93 (71-99) 95 (90-96) 
FMC 15 82 (58-92) 84 (65-95) 
TU 22 97 (95-100) 99 (98-100) 
B7/2 1 85 (81-93) 87 (84-92) 
OKT3 73.3 (25-98) 63.7 (30-83) 
OKT4 6.8 (0-90) 10 (0-20) 
OKT8 54 (5-95) 55 (0-80) 
OKT9 78.2 (58-95) 71.5 (55-85) 
SMIG 0.4 (0-2) 0.7 (0-2) 
FMC 10 3 (0-16) 2 (1-5) 

there was no statistical difference in expression of the antigens 
recognized by OKT3, T4, or T8 antibodies between the two 
groups. Morphologically and histochemically by the presence of 
acid phosphatase, the cells positive with OKT3 and T8 antibodies 
were identified as macrophages. Approximately 75% of cells 
were positive with OKT9 (CD45) antibody. 

The antigens recognized by FMC 10 (CD15) and SMIG were 
very seldom expressed, the one exception being a SIDS subject 
who had 15 % of lavage cells positive for the FMC 10 antibody. 
This patient had both cytomegalovirus and coxsackie B4 isolated 
from the lavage fluid. 

ZL-2. No evidence of IL-2 was found in concentrated speci- 
mens from both SIDS subjects and controls. 

DISCUSSION 

Clearly the comparisons between the SIDS subjects and con- 
trols are limited by the small number of controls (4). This study 
has, however, given useful insight into lung cell phenotypes in 
the child, and in addition revealed major differences in cell 
phenotype in SIDS cases. 

Studies in the adult (25) using monoclonal antibodies of the 
monocyte/macrophage lineage, found FMC 17, FMC 32, and 
FMC 33 antigens positive on alveolar macrophages. We have 
found a different pattern of reactivity in the SIDS group, with 
FMC 32 and 33 negative. However, these antigens were expressed 
in the controls. This statistically significant difference 0, < 0.00 1) 
in expression between the SIDS group and controls is of consid- 
erable interest. The function of the antigen recognized by FMC 
32 and 33 is unknown. FMC 32 and 33 belong to CD group 
CD14A, while FMC 17 belongs to CD group CD14B (26). These 
closely related antibodies are against 2 molecules coded for by 
the same gene, of mol. wt. 50,000 to 55,000 (26). The nature of 
the difference between the two clusters is not understood. How- 
ever, it is clear that CD14A and B are not always coexpressed, 
both from the workshop cluster analysis (26) and from individual 
studies (25). The CD14A and B antibodies may be recognizing 
different epitopes on the same molecule (26). 

Class I1 antigen expression in normal adult pulmonary mac- 
rophages has been reported to vary between 2 1 % (27) and 90% 
(28). We have found 94% FMC 4 (class 11, DR, DP, and DQ)- 
positive cells in the lavage. As DP (B7/21) and DR (FMC 15) 
antigens were expressed on approximately 80% of cells, it is the 
DQ component of the FMC 4 antigen that is being expressed 
most frequently. This is confirmed by finding 97% expression of 
TU22 (DQ) antigen on the cells. The difference in expression 
between TU22 and both B7/2 1 and FMC 15 is highly significant 
(p < 0.001). Gonwa and Stobo (29) have reported that alI human 
peripheral blood monocytes express DR, but only 550% express 
DQ. Navarrete et al. (30) have reported that blood monocytes 

express DR throughout all stages of differentiation, whereas only 
a subset of mature monocytes have DQ antigens. More recently 
Gonwa et al. (32) have demonstarted that freshly isolated blood 
monocytes had 91 % DR expression, 32% DQ expression, and 
15% DP expression. However, incubation with interferon-? for 
96 h induced the expression of all three antigens on all mono- 
cytes, suggesting that interferon-? regulates class I1 antigen ex- 
pressionon the peripheral blood monocyte. On blood monocytes 
in the human, Gonwa et al. (32) found that antigen presentation 
correlated with the expression of HLA-DQ. Alveolar macro- 
phages are thought to express approximately five times more 
class I1 antigens on their surface than blood monocytes (33). It 
would be of interest to know if interferon-? is involved in local 
maturation of monocytes into class 11-positive alveolar macro- 
phages. Our findings in the pediatric population are similar 
therefore to previous work in adults. 

Monoclonal antibodies of the OKT3, T4, and T8 series are 
often regarded as recognizing antigens restricted to lymphocytes. 
However, we have found that many lavage cells express these 
antigens, and they are morphologically and histochemically typ- 
ical of alveolar macrophages. In particular, the most common 
pattern of expression is for 55-75% of the cells to express OKT3 
and OKT8 antigens, indicating cytotoxic/suppressor phenotype 
when present on lymphocytes. To ensure that expression of 
OKT3 and OKT8 antigens was not due to Fc binding, we also 
used an irrelevant monoclonal antibody FMC 2 1 (toxoplasma 
antigen) which is of the same isotype (IgG2a); this was uniformly 
negative. While these results demonstrate unequivocally that 
pulmonary macrophages react specifically with OKT3 and 
OKT8, we have not demonstrated that the molecules responsible 
are the same as those on T cells, or that the macrophages 
synthesize the molecules (as opposed to absorbing them). The 
observation that cells of the monocyte/macrophage lineage can 
express "T lymphocyte" antigens has also been noted by Bradley 
and Skinner (personal communication), and by Pilkington et al. 
(34), who found that a human macrophage cell line expressed 
OKT3 and OKT4 antigens. He also found that OKT4 stained 
subcapsular and medullary macrophages and dendritic cells of 
lymph nodes. Other workers (35, 36) have also shown the pres- 
ence of OKT4 antigen on human peripheral blood monocytes 
and macrophage cell lines. Stewart et al. (37) have in addition 
demonstrated that the T4 antigen on human lymphocytes and 
monocyte/macrophage cell lines are structurally identical. How- 
ever, our findings are somewhat different in that we have found 
pulmonary alveolar macrophages to be expressing predominantly 
the cytotoxic/suppressor (T8) phenotype and only rarely the 
helper (T4) phenotype. 

The significance of OKT8 (CD8) antibody expression by pul- 
monary macrophages is unknown. Holt (38) has argued that 
alveolar macrophages in the normal lung down-regulate immune 
processes through T cell suppression, thus avoiding potential 
lung responses to irrelevant air-borne antigens. In a study of 
alveolar macrophages from asthmatics, Aubas et al. (39) found 
decreased suppressor cell activity of these cells, which could 
result in increased immunogenicity of inhaled antigens and 
subsequent stimulation of the inflammatory cascade by release 
of mediators giving rise to clinical symptoms. As mentioned 
above, the alveolar macrophage is strongly positive for class I1 
antigens, yet these cells are poor antigen-presenting cells in T cell 
proliferative assays, perhaps [as reasoned by Lyons et al. (40)] 
because of poor macrophage T cell binding. Although alveolar 
macrophages have high DQ expression, suggesting they should 
function well as antigen-presenting cells, Lipscomb et al. (41) 
found that despite high class I1 antigen expression on alveolar 
macrophages of both DP and DQ, these cells functioned poorly 
as antigen-presenting and argue that their main role is in phago- 
cytosis and restimulation of already activated T cells. If alveolar 
macrophage suppression is important in maintaining avoidance 
of immune-mediated pulmonary damage, it is of considerable 
interest that we have demonstrated virtual universal expression 
ofthe antigen recognized by the OKT8 antigen on the surface of 
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the alveolar macrophage. Perhaps the poor antigen-presenting 
function and suppression of alveolar macrophages is related in 
some way to their OKT8 antigen expression. 

If the alveolar macrophages were initiating the immune cas- 
cade as antigen-presenting cells, we might expect measurable 
levels of IL-2. The fact that IG2 was undetectable, suggests that 
in this pediatric population there is little immune amplification 
occurring. 

Blood monocytes are transferrin receptor antigen (OKT9) 
negative, although the receptor has previously been reported to 
be present on approximately 86% of adult alveolar macrophages 
(42). Our finding of 75% of cells expressing the transfemn 
receptor in this pediatric population is therefore very similar to 
the adult. As iron is needed for cells to function and proliferate, 
transferrin receptors are generally present on cells capable of 
proliferation and suggests that these cells are capable of a prolif- 
erative response. 

There were few FMC 10 (granulocyte)-positive cells or SMIG 
(B cells) present in bronchoalveolar lavage. The one exception 
was one of the SIDS subjects who had 10% of lavage cells as 
granulocytes. This subject also had two viruses cultured from the 
lavage-coxsackie B4 and cytomegalovirus. It is possible that this 
infant was not a "classical" SIDS death, but died from respiratory 
tract viral infection. However, there were no symptoms of res- 
piratory tract infection before death, and lung histology was 
normal. 

In summary, we have described the phenotype of lung lavage 
cells from children in the first 2 yr of life. The fact that antigens 
of the CD14A group are expressed less frequently in the SIDS 
group requires further investigation. Macrophages frequently 
express cytotoxic/suppressor "lymphocyte" antigens; the func- 
tional significance of this finding is unclear, and again further 
studies would be of value.   here is high class I1 expression, in 
particular DQ. No IL-2 was found in the lavage fluid. There is 
no convincing evidence that in SIDS there is abnormal immune 
regulation within the lung. 

Acknowledgments. The authors thank Dr. A. Ziegler for pro- 
viding the TU22 and Dr. I. Trowbridge, Salk Institute, for the 
B7/2 1. 

REFERENCES 

Watts JI 1890 Family life in South Australia fifiy-three years ago, dating from 
October 1837. WK Thomas and Co, Adelaide, South Australia 

Holy Bible, Old Testament, 1 Kings 3: 16-28 
Beal SM 1986 Sudden infant death syndrome: epidemiological comparisons 

between South Australia and communities with a different incidence. Aust 
Pediatr J (suppl): 13-1 6 

4. Standfast SJ, Jereb S, Janerich DT 1979 The epidemiology of sudden infant 
death in upstate New York. JAMA 241: 112 1-1 124 

5. Arneil GC, Gibson AAM, McIntosh H, Brooke H, Harvie A, Patrick WJA. 
1985 National post perinatal infant mortality and cot death study, Scotland, 
1981-1982. Lancet 1:740-743 

6. Uren EC, Williams AL, Jack I, Rees JW 1980 Association of respiratory virus 
infections with sudden infant death syndrome. Med J Aust 1:417-419 

7. Variend S, Pearse RG 1986 Sudden infant death and cytomegalovirus inclusion 
disease. J Clin Path01 39:383-386 

8. Fagan DG, Milner AD 1985 Pressure volume characteristics of the lung in 
sudden infant death syndrome is no different from controls. Arch Dis Child 
60:471-485 

9. Valdes-Dapena MA 1980 Sudden infant death syndrome: a review of the 
medical literature. Pediatrics 66:597-614 

10. Coombs RRA, McLaughlan P 1982 The enigma of cot death: is the modified 
anaphylaxis hypothesis an explanation for some cases? Lancet 1: 1388-1 389 

1 1. Kohler G, Milstein C 1975 Continuous cultures of fused cells secreting antibody 
of predefined specificity. Nature 256:495-497 

12. Zola H, Moore HA, Hunter IK, Bradley J 1984 Analysis of chemical and 
biochemical properties of membrane molecules in sita using analytical flow 
cytometry and monoclonal antibodies. J Immunol Methods 74:65-77 

13. Brooks DA, Zola H, McNamara PJ, Bradley J, Bradstock KF, Hancock WW, 
Atkins RC 1983 Membrane antigens of human cells of the monocyte/ 
macrophage lineage studied with monoclonal antibodies. Pathology 15:45- 
52 

14. Zola H, McNamara P, Thomas M, Smart IJ, Bradley J 198 1 The preparation 
and properties of monoclonal antibodies against human granulocyte mem- 
brane antigens. Br J Haematol48:481-489 

15. Johnson AM, McNamara PJ, Neoh SA, McDonald PJ, Zola H 1981 Hybri- 
domas secreting monoclonal antibody to Toxoplasma gondii. Aust J Exp 
Biol Med Sci 59:303-306 

16. Beckman IGR, Bradley J, Brooks DA, Kupa A, McNamara PJ, Thomas M, 
Zola H 1980 Human lymphocyte markers defined by antibodies derived 
from somatic cell hybrids. 2. A hybridoma secreting antibody against an 
antigen expressed by human B and null lymphocytes. Clin Exp Immunol 
40:593-601 

17. Beckman IGR, Bradley J, Brooks D, Zola H 1983 Delineation of serologically 
distinct monomorphic determinants of human MHC class I1 antigens: evi- 
dence of heterogeneity in their topographic distribution. Mol Immunol 
2 1 :205-2 14 

18. Nunez G, Giles RC, Ball EJ, Hurley CK, Capra JD, Stastny P 1984 Expression 
of HLA-DR, MB, MT, and SB antigens on human mononuclear cells: 
identification of two phenotypically distinct monocyte populations. J Im- 
munol 133: 1300-1 306 

19. Watson AJ, DeMars R, Trowbridge IS, Bach FH 1983 Detection of a novel 
human Class I1 HLA antigen. Nature 304:358-361 

20. Kung PC, Goldstein G, Reinherz EL, Schlossman SF 1979 Monoclonal anti- 
bodies defining distinctive human T cell surface antigens. Science 206:347- 
349 

21. Reinherz EL, Kung PC, Goldstein G, Schlossman SF 1979 Separation of 
functional subsets of human T cells by a monoclonal antibody. Proc Natl 
Acad Sci USA 76:4061-4065 

22. Reinherz EL, Schlossman SF 1980 Regulation ofthe immune response: inducer 
and suppressor T lymphocyte subsets in human beings. N Engl J Med 
303:370-373 

23. Terhorst C, Van Agthoven A, LeClair K, Snow P, Reinherz E, Schlossman S 
1981 Biochemical studies of the human thymocyte cell surface antigens T6, 
T9 and T10. Cell 23:771-780 

24. Gillis S, Ferm MM, Ou W, Smith KA 1978 T cell growth factor: parameters 
of production and a quantitative microassay for activity. J Immunol 
120:2027-2032 

25. Hancock WW, Zola H, Atkins RC 1983 Antigenic heterogeneity of human 
mononuclear phagocytes: immunohistologic analysis using monoclonal an- 
tibodies. Blood 62: 127 1-1279 

26. Hogg N, Horton MA 1987 Myeloid antigens: new and previously defined 
clusters. In: McMichael, AJ (ed) Leucocyte Typing 3. White Cell Differen- 
tiation Antigens. Oxford University Press, Oxford, pp 576-602 

27. Razma AG, Lynch JP, Wilson BS, Ward PA. Kunkel SL 1984 Exwression of 
Ia like (DR) antigen on human alveolar macrophages isolated by bronchoal- 
veolar lavage. Am Rev Respir Dis 129:4 19-424 

28. Gant VA, Hamblin AS 1985 Human bronchoalveolar macrophage heteroge- 
neity demonstrated by histochemistry, surface markers and phagocytosis. 
Clin Exp Immunol60:539-545 

29. Gonwa TA, Stobo JD 1984 Differential expression of Ia molecules by human 
monocytes. J Clin Invest 74359-866 

30. Navarrete C, Fernandez N, Alonso MC, Festenstein H 1986 Ontogenic and 
functional implications of the differential expression of HLA-DQ antigens 
on leukemic cells. Hum Immunol 16:52-68 

3 1. Gonwa TA, Frost JP, Karr RW 1986 All human monocytes have the capability 
of expressing HLA-DQ and HLA-DP molecules upon stimulation with 
interferon gamma. J Immunol 137:5 19-524 

32. Gonwa TA, Picker LJ, Raff HV, Goyert SM, Silver J, Stobo JD 1983 Antigen 
presenting capabilities of human monocytes correlates with their expression 
of HLA-DS, an Ia determinant distinct from HLA-DR. J Immunol 130:706- 
71 1 

33. Moore ME, Rossman MD, Schreiber AD, Douglas SD 1983 DR framework 
antigens and 63D3 antigens on human peripheral blood monocytes and 
alveolar macrophages. Clin Immunol Immunopathol29: 1 19-128 

34. Pilkington GR, Hancock WW, Hunter S, Jacobs DJ, Atkins RC, Jose DG 
1984 Monoclonal anti-T cell antibodies react with circulating myeloid leu- 
kemia cells and normal tissue macrophages. Pathology 16:447-454 

35. Wood GS, Warner NL, Warnke RA 1983 Anti-Leu-3/T4 antibodies react with 
cells of monocyte/macrophage and Langerhans lineage. J Immunol 13 1 :2 12- 
216 

36. Moscicki RA, Amento EP, Krane SM, Kurnick JT, Colvin RB 1983 Modula- 
tion of surface antigens of a human monocyte cell line, U937, during 
incubation with T lymphocyte conditioned medium: detection of T4 antigen 
and its presence on normal blood monocytes. J Immunol 131:743-748 

37. Stewart SJ, Fujimoto J, Levy R 1986 Human T lymphocytes bear the same 
Leu-3 (T4) antigen as monocytes. J Immunol 136:3773-3778 

38. Holt PG 1986 Down-regulation of immune responses in the lower respiratory 
tract: the role of alveolar macrophages. Clin Exp Immunol63:261-270 

39. Aubas P, Cosso B, Godard PH, Michel FB, Clot J 1984 Decreased suppressor 
cell activity of alveolar macrophages in bronchial asthma. Am Rev Respir 
Dis 130:875-878 

40. Lyons RC, Ball EJ, Toews GB, Weissler JC, Stastny P, Lipscomb MF 1986 
Inability of human alveolar macrophages to stimulate resting T cells corre- 
lates with decreased antigen-specific T cell macrophage binding. J Immunol 
137:1173-1180 

41. Lipscomb MF, Lyons CR, Nunez G, Ball EJ, Stastny P, Vial W, Lem V, 
Weissler J, Miller LM, Toews GB 1986 Human alveolar macrophages: HLA- 
DR positive macrophages are poor stimulators of a primary mixed leukocyte 
reaction. J Immunol 136:497-504 

42. Hirata T, Bitterman PB, Mornex J-F, Crystal RG 1986 Expression of the 
transferrin receptor gene during the process of mononuclear phagocyte 
maturation. J Immunol 136: 1339- 1345 


	Immunocytologic Characterization Using Monoclonal Antibodies of Lung Lavage Cell Phenotype in Infants Who Have, Died from Sudden Infant Death Syndrome
	PATIENTS
	METHODS
	RESULTS
	DISCUSSION
	REFERENCES




