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Adsorption of Protective Antigen of Hemophilus Pertussis on 
Human Red Cell Stromata." (18311) 

LOUIS PILLEMER. 
Fron2 the Institute of Pathology, Western Restme University, Cleveland, 0. 

Experiments directed toward the isolation 
of the protective antigen of H. pertussis have 
shown that this factor can be adsorbed yuan- 
titatively, selectively and without loss of po- 
tency on human red cell stromata. 
H. pertussis (phase I )  are grown in a modi- 

fied Cohen and Wheeler fluid medium ( 1 ) . 
The harvested bacteria are disintegrated in a 
9 KC Raytheon sonic oscillator a t  1" for 
periods of 15 minutes to 2 hours and the 
debris removed by centrifugation. The re- 
sulting extracts are added to appropriate 
amounts of red cells, of stroniata, or of auto- 
claved stromata. incubated at  3 7 ', centrifuged 
a t  0 and the supernate discarded. The red 
cells are lysed with 50 volumes of water and 
the stromata removed by centrifuyation. De- 
tails of the methods will be published a t  a 
later date. 

The stromata protect mice in the intra- 
cerebral challenge test ( 2 ) .  Typical experi- 
ments are summarized in Table I which show 
that the protective doses (I'D:(,) of the stro- 
mata are equal to those of the bacterial sus- 
pensions from which they were prepared, 
while untreated stromata have no protective 
properties. Strornata do not adsorb pertus- 
sal toxin. They remove only a slight amount 
of nitrogen from the bacterial extract and 
cause little or no discernible change in the 
electrophoretic pattern of the extract. The 
removal of the protective antigen is therefore 
a complete and highly selective process. 

It has been suggested that the protective 
potency of culture filtrates and bacterial vac- 
cines of H. pertussis are related to their hem- 
agglutinin content (3).  Although the hemag- 
glutinin of lthe supersonic extracts is also ad- 
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sorbed on strornata, we believe that the hem- 
agglutinin and protective antigen are not 
identical. S o  correlation between hemag- 
glutinin titers and protective potency of either 
bacteria or extracts has been observed in this 
laboratory. ,A culture filtrate of 72 hours 
growth of 11. pertussis contained as much 
hemagglutinin as the supersonic extracts. The  
hemagglutinin was completely adsorbed on 
stromata but gave no protection in the intra- 
cerebral challenge test. Supersonic extracts 
heated to 56' for 1 hour retain their hemag- 
glutinating and protective power. However, 
while the hemagglutinin is still adsorbed com- 
pletely on stromata, such stromata offers lit- 
tle or no protection. Furthermore, certain 
strains of H .  pertidssis have no hemagglu- 
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tinin content and are excellent sources of 
protective antigen. These observations 
strongly suggest that the hemagglutinating 
and protective activities of the extracts reside 
in distinct chemical structures. Attempts are 
now being made to elute the protective anti- 
gen from stromata. I t  is hoped that such 
experiments may help to clarify this problem. 

The stromata-antigen complex is a highly 
potent protective agent as judged by the 
Kendrick test( 2 )  ; it is free of pertussal toxin 
and represents only a very minute portion of 
the supersonic extracts. The complex may 
therefore be an improved prophylactic agent 
against whooping cough. Since group O-Rh 
negative red cell stromata may be used for 
the adsorption of the protective antigen, this 
carrier should offer no clinical disadvantage, 
but may serve as an important stabilizing 
adjuvant. The clinical efficacy of the stro- 

mata-antigen complex will need to be proven 
by extensive field trials which are now being 
planned. 

Summary. The protective antigen of 
Hemophilus pertussis has been adsorbed 
quantitatively, very selectively, and without 
loss of potency on human red cell stromata. 
The protective antigen and the hemagglutinin 
of Hemophilus pertussis are not identical. 
Clinical application of the stromata-protective 
antigen complex 'is discussed. 
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Recent reports (1-3) have described the oc- 
currence of coproporphyrin as well as pro- 
toporphyrin in the circulating red blood cells, 
and have pointed to the correlation of the 
former compound with erythropoietic ac- 
tivity as revealed by reticulocyte percentage. 
These studies hlave induced us to examine the 
porphyrin content of the bone marrow in cer- 
tain experimental anemias in rabbits, and to 
compare it with that of the circulating ery- 
throcytes when examined simultaneously. 
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Very little has been reported in the previous 
literature bearing on this matter. Van- 
notti(4) was able to extract considerable 
amounts of protoporphyria from the bone 
marrow of rabbits with experimental hemor- 
rhagic anemia. He also remarked upon the 
presence of coproporphyrin in the bone mar- 
row of lead poisoned rabbits. He thought that 
this was derived from protoporphyrin, al- 
though there was no supporting evidence for 
this belief. DeLangen and Grotepass ( 5 )  ob- 
served small amounts of copro-and larger 
amounts of protoporphyrin in the bone marrow 
of a horse poisoned with lead. Stasney and 
McCord (6)  found increased amounts of por- 
phyrin (type not identified) in the bone mar- 
row of cases of iron deficiency anemia and 
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