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ent in the particulate fraction is essential for 
marked immunogenicity ( 6 ) .  Freund’s incom- 
plete adjuvant will replace the ‘natural’ ad- 
juvant for the production of immunity, but 
attempts to determine whether Freund’s in- 
complete adjuvant would contribute to the 
resistance lowering action of the ribosomal 
fraction have been frustrated by the fact 
that mice will not tolerate Freund’s incom- 
plete adjuvant given intravenously. 

The way in which the mycobacterial intra- 
cellular particulate materials lower resistance 
is not known. Presumably the cells of the 
reticuloendothelial system are affected in some 
manner which makes them less capable of 
inhibiting the multiplication of virulent cells. 
This action differs from that of the endo- 
toxins obtained from Gram negative bacteria 
since E .  coli lipopolysaccharide under these 
conditions will not lower resistance of mice 
to tuberculous infection ( 1 1 ) . 

Summary. When virulent mycobacteria are 
mixed with large numbers of viable attenu- 
ated mycobacterial cells and injected intra- 
venously into mice the susceptibility to tuber- 
culous infection is markedly increased. By 
mixing different mycobacterial components, 
prepared by differential centrifugation of 
mechanically ruptured attenuated mycobac- 
terial cells, and injecting these into mice, 
the resistance lowering factor was localized 
in the intracellular particulate material which 
sedimented at  144,000 X g. Subfractions, 
prepared by differential centrifugation, of this 
particulate fraction, were usually inactive but 

gained resistance lowering activity when any 
two were recombined. The particulate frac- 
tion is composed of cell membranes, enzy- 
matically active particles and ribosomes. 

The technical assistance of Marilyn Stevenson and 
Carol Kleinwachter is gratefully acknowledged. 
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Since asymptomatic gonorrhea is a continu- a useful adjunct to presently available culture 
ing public health problem, especially in fe- and fluorescent antibody (FA) procedures. 
males, a serologic test readily applicable to Serologic procedures currently available for 
large-scale detection of the disease could be detection of gonococcal antibody appear to be 

not represent an endorsement of the P.H.S. or the gocOCCa1 antibody and/or iUUfficiently COT- 

US. Dept. of H.E.W. related with the presence or absence of human 

*Trade names are for identification only and do nonspecific, especially with respect menin- 
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infection ( 1-3 ) . The present investigation de- 
scribes a new gonococcal antigen preparation 
employed in a microprecipitin test for detect- 
ing human gonococcal antibodies. Results ob- 
tained by the new procedure, compared with 
FA and cultural techniques on both male 
and female patients suspected of having 
gonorrhea, indicate a greater specificity and 
sensitivity than previously obtainable by 
other serologic tests. 

Materials and methods. A virulent Neis- 
seria gonorrhoeae culture, designated F62 clo- 
nal type 1 by Kellogg(4), was employed in 
this study because i t  seemed most likely to 
reflect the antigenic stimulation responsible 
for antibody production in the human. The 
cells were grown on GC Medium Base 
(Difco) containing 1% of a modified defined 
supplement composed of cocarbuxylase 0.0012 
g, glutamine 1.0 g ,  dextrose 40.0 g, and ferric 
nitrate 50 mg dissolved in 1001 ml distilled 
water and sterilized by filtration (Seitz EK) 
(4). Plates were incubated under increased 
carbon dioxide tension (candle extinction) in 
jars at 35°C for 20-24 hours. The cell crop 
was harvested with 1.5 ml of distilled water 
per plate. The harvest was split into 2 parts 
for serologic comparison of the total antigen 
mosaic and phenol extract component of the 
mosaics. One-half of each harvest was ex- 
posed to the action of a 200 watt, 10 Kc 
Magnetostrictive Oscillator for one hour, and 
this sonicate was arbitrarily designated as the 
total antigen mosaic. The other half was 
mixed with an equal volume of 90% phenol 
( 5 ) .  This mixture was heated a t  65-68°C 
for 30 minutes, transferred to a separatory 
funnel and held at 5°C to allow separation 
of the water and phenol phases. The phenol 
phase was dialyzed against buffered saline 
until a negative test for phenol was obtained 

The tubes used in the microprecipitin tech- 
nique had an average inside diameter of 2 
mm and an overall length of 35 mm. Approxi- 
mately 0.04 ml of Seitz (EK)-filtered serum 
and 0.04 ml of antigen were used in a single 
test, The tests were incubated for 30 minutes 
a t  23-25°C and read for a precipitation band 
at the interface using an oblique light against 
a black background. 

(6).  

The agar gel diffusion technique employed 
was essentially that of Feinberg( 7), using 1% 
Oxoid “Ionagar” No. 2, 1% sodium azide, 
and 0.003% of the chelating agent-sodium 
ethylenediamino tetraacetate. Wells for the 
serum and antigen were cut with Feinberg 
agar gel cutters. FA and cultural procedures 
for the detection of N .  gonorrhoeae were the 
same as previously described by White and 
Kellogg( 8) .  

Human sera presumed to be free of gono- 
coccal antibody were obtained from 22 labora- 
tory personnel (20-45 years) and a group of 
40 teenage boys ( 14-1 8 years). Through the 
assistance and cooperation of the Fulton 
County Health Dept., Atlanta, Ga., sera were 
obtained from males with signs and symp- 
toms of gonorrhea, males having a history 
of repeated reinfection with N .  gonorrhoeae 
and female contacts of males having gonor- 
rhea. Reactive control serum was prepared 
by immunizing rabbits (6-8 lb, New Zealand 
Whites) with N .  gonorrhoeae F62 type 1 cells 
harvested in buffered formalin-saline (3% 
formalin in Bacto-hemagglutination buffer) , 
washed 3 times with Bacto-hemagglutination 
buffer (BS), and adjusted to a concentration 
of lox MacFarland No, 10 in BS. The 
same procedure was followed in preparing 
antisera against other species of Neisseria. 
These cell suspensions were divided into ali- 
quots of 0.5, 1.0, 1.5, 2.0, and 2.5 ml and 
frozen at  -20°C. Starting with 0.5 ml, these 
aliquots were inoculated in order on alter- 
nating third and fourth days. One week after 
the last inoculation the rabbits were exsan- 
guinated and the sera frozen at  -20°C. Sera 
from 11 meningococcal carriers were obtained 
through the courtesy of Dr. J. D. Thayer, 
Veneral Disease Research Laboratory. 

Results. The phenol extract antigen of N .  
gonorrhoeae cells formed a precipitation band 
in the microprecipitin test with gonococcal 
hyperimmune rabbit antiserum but not with 
rabbit hyperimmune antisera against other 
Neisseria. The total antigen mosaic (soni- 
cate) and the phenol extract antigen were 
compared on rabbit hyperimmune antisera 
against N .  gonorrhoeae and N .  meningitidis 
serogroups A, B, C, D, in gel diffusion studies 
(Table I). 
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TABLE I. Number of Precipitin Bands by Gel 

f- Sera ’-= 

N .  meningitidis 

Antigen rabbit t ype1  A B C D 

sonicate 

phenol 
extract 

Diffusion. 

Normal Gonococcal SerogrouPs 

F62-type1 0 6-7 2 2 3-4 2-3 

F62-type 1 0 1 0 0  0 0 

The human serum control groups, consist- 
ing of sera from 22 laboratory personnel, 40 
teenage boys, and 11 meningococcal carriers, 
were serologically nonreactive in the micro- 
precipitin test. Reactive serologic tests were 
obtained in 70 and 75%, respectively, of the 
two groups of infected males as seen in Table 
11. N .  gonorrhoeae infections were detected 
in the males of each experimental group 
through FA and cultural procedures. Of the 
197 females named as contacts of men having 
gonorrhea, 136 (69%) were shown to have 
gonococcal infections by FA or cultural pro- 
cedures, and 81 (60%) of these infected fe- 
males were serologically reactive. Only 17  
( 1 7  % ) of the serologically reactive specimens 
were not supported by FA or cultural detec- 
tion of N .  gonorrhoeae. 

Discussion. A phenol extract antigen was 
obtained from N .  gonorrhoeae type 1 cells 
and used to detect antibodies in an overall 
62% of the serums of both males and fe- 
males shown to have gonococcal infections by 
FA and cultural procedures. The 55 (40%) 
females who were shown to be infected but 
serologically nonreactive may indicate under- 
sensitivity in the test, or that the infection 

had not yet initiated a detectable immuno- 
logic respunse. No information is now avail- 
able on the time sequence of infection and 
related immunological response in gonorrhea. 
The reactive serologic results obtained in the 
absence of detectable N .  gonorrhoeae may 
reflect a situation where self-treatment, after 
antibody response initiation, had reduced the 
number of N .  gonorrhoeae to levels undetect- 
able by either FA or cultural procedures. 

It is also possible that these unsupported 
reactive serologic results reflect a cross-reac- 
tivity of the antigen with antibodies against 
related or unrelated organisms. Hyperim- 
mune rabbit antisera against other Neisseria 
were nonreactive; however, comparable hu- 
man antisera would be those obtained from 
persons convalescing from meningococcal in- 
fections. Such antisera were not available to 
us and would not constitute an epidemiologic 
problem. Such a problem could be posed by 
a meningococcal carrier having a demonstra- 
ble titer. In our case a limited number of 
proven meningococcal carriers were all found 
serologically nonreactive with the phenol ex- 
tract antigen. Furthermore, it has been stated 
(9) that with meningococcal meningitis 
“whereas, the formation of antibodies as a 
result of the disease can be demonstrated, the 
formation of antibodies in the serum of known 
‘carriers’ has not been conclusively demon- 
strated.” Recent work( 10-1 2) indicates that 
cross-reactivity with antibodies to unrelated 
organisms is a possibility; however, such a 
situation should have been detectable in the 
control sera. In  view of the available infor- 
mation, the authors feel that the use of the 
phenol extract antigen in this microprecipitin 

TABLE 11. Microprecipitin Test with Human Sera. 

Serology 
No. 

Specimen category specimens Reactive Nonreactive 

Controls 
Laboratory personnel 
Teenage boys 
Meningococcal carriers 

22 
40 
11 

Patients 
Males (signs & symptoms of gonorrhea) 
Idem + history of repeated reinfection 
Females (named contacts of males hav- 

20 
10 

197 
ing gonorrhea) 

0 22 
0 40 
0 11 

+ F A o r  -FAand  + F A o r  -FAand + culture -culture + culture - culture 
15  0 5 0 
7 0 3 0 

81 17 55 44 
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test provides a relatively specific, though 
somewhat insensitive system, for detecting 
gonococcal antibody in human sera. Although 
i t  could be a useful adjunct to present labora- 
tory procedures and may have value as an 
epidemiological tool, it does not provide in- 
formation concerning the presence or absence 
of an infection in a human. Current research 
is directed toward the development of a pro- 
cedure that will distinguish between present 
and recent infection. 

Summary. An antigen which is suitable for 
detecting gononoccal antibody is obtained 
from Neisseria gonorrhoeae by phenol extrac- 
tion. The results of employing this phenol 
extract antigen in a precipitin test, with 3 
groups presumed free of gonococcal infection 
and 3 groups demonstrated to have gonococ- 
cal infection, indicate that i t  can detect gono- 
coccal antibody in human sera. 
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The biliary route is not usually considered edly enhance the biliary excretion of paen- 
a major pathway for physiologic elimination 
of iron(1,2,3). It can be estimated that in 
man less than 0.01 mg per day of the daily 
iron loss arises from bile excretion (4). How- 
ever, there are some pathologic situations in 
which the iron content of the bile increases. 
In  hemolytic anemia, for example, the biliary 
iron in humans increases Sfold(4). In  ex- 
perimental hemolytic anemia induced by ace- 
tylphenylhydrazine, the bile iron in dogs is 
elevated 10-fold from a normal output of 0.2 

Our earlier studies provided some sugges- 
tion that a suitable chelate ligand could mark- 

mg/day ( 5 ) 

*This investigation was supported in part by 
USPHS Research Grant AM 04447-5, from Division 

terally administered iron (6). We have also 
shown that uptake of iron by the reticulocyte 
in an in vitro system can be sharply modified 
by the nature of the iron chelate(7). The 
present study was designed to further investi- 
gate, in vivo, these possibilities for modifica- 
tion of iron distribution. 

Material and methods. Normal adult al- 
bino rabbits of both sexes in the weight range 
of 2-4 kg were maintained on common Iabora- 
tory food pellets, and water ad lib. Food was 
withdrawn 18 hours before experiments. Fol- 
lowing induction of anesthesia with intraperi- 
toneally administered dial-urethane, the ab- 
domen was opened by a midline incision and 
the hepatic bile duct was isolated by blunt 

of Arthritis and Metab. Dis. dissection. The duct was cannulated with a 


