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S E R O L O G I C  A C T I V I T Y  O F  A N T I G E N  I S O L A T E D  F R O M  T H E  B O D Y  F L U I D  O F  
A S C A R I S  S U U M  I 

JOSt~ OLIVEI~-GONZ~LEZ, PATI~ICIA HURLBRINK, ENCAR.NITA CONDE 
AND IRVING G. XAGAN 

From the Department of Medical Zoology and Clinical Research Center, School of Medicine, 
University of Puerto Rico, San Juan, and the Division of Parasitology, 

Communicable Disease Center, Atlanta, Georgia 

Received for publication January 13, 1969 

An antigen prepared from the body fluid of A s c a r i s  s u u m  by fractionation on 
Sephadex G-200 and purification by cellulose acetate electrophoresis was evaluated 
for the diagnosis of visceral larva migrans (VLM) in adults and children. The antigen 
was  highly reactive with sera (95%) from children with VLM. Among the sera of 
adults from an area endemic for ascariasis, 65% were positive. It is suggested that 
positive reactions in these  cases are due to an antigen present in migratory phases,  
which is also present in the body fluid of Ascaris. The high incidence of reactions of 
the antigen with Ascaris antibody may serve as a useful serologic adjunct in the diag- 
nosis  of visceral larva migrans in suspected cases among children. 

Improvement of the serologic diagnosis of 
infection with Ascaris lumbricoides and in the 
specific diagnosis of visceral larca migrans ('v~LM) 
due to infection with Toxocara cauls is at present 
dependent on the finding and evaluation of new 
antigens. Most  of the antigens used today are 
complex substances of low specificity. For the 
diagnosis of YLM, acid-soluble protein fractions 
prepared by the method of Melcher (1) from 7'. 
cauls, A.  lumbricoides and Ascaris suum are 
employed, as well as saline extracts of Ascaris 
whole worms or tissues. Hemagglutination, 
bentonite flocculation, fluorescent antibody, 
and in vitro precipitate formation by living larvae 
have been the main techniques employed in 
evaluating these antigens (2-5). The incrimina- 
tion of various larval species of other parasites 
as causative agents for the VLM syndrome has 
made the problem of serologic diagnosis more 
complicated. 

The purpose of this study was to evaluate the 
serologic activity of a substance isolated from 
the body fluid of Ascaris suum. If such an anti- 
gen were selectively more reactive in an individual 
with migrating Ascaris larvae or with larvae 
encysted in his tissues, the antigen might be 
useful in confirming a diagnosis of systemic 

This work was supported by United States 
Public Health Service Training Grant 1-T1-AI- 
252, National Insti tutes of Health, Bethesda, Md. 

VLM infection due to larvae of T. cauls and/or  
the larvae of other parasitic helminths. Toward 
this end, sera from children with the VLM 
syndrome, sera from adults and children infected 
with A. lumbricoides, sera from individuMs in- 
fected with other parasitic diseases and sera from 
non-infected controls were evaluated with this 
antigen. 

MATERIALS AND METHODS 

The body fluid was collected from fresh Ascaris 
suum either with a 1-ml syringe and 27-gauge 
needle, or by  severing the posterior tip of the 
worm. The fluid was kept a t  6°C until used. 
Fractionation of the fluid through columns of 
Sephadex 2 G-200 was accomplished as previously 
described (6). Cellulose acetate electrophoresis of 
the first peak filtrate revealed two substances 
soluble in saline which when used together are 
designated as the unpurified fraction. F i~l re  1 
shows the two substances X and Y as compared 
with fractions observed iu the whole fluid and with 
fractions from normal human serum. Dialysis or 
dilution in demineralized water, pK 5.5, ef- 
fectively precipitated one of the fractions (X) 
which is the one migrating in the region of "/ 

2 Use of trade names is for identification only, 
and does not constitute endorsement by the 
Public Health Service, or the United States De- 
partment of tIealth,  Education and Welfare. 
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16 OLIVER-GONZ~LEZ E T  AL.  [vom 103 

Figure 1. Cellulose ~cetate electrophoresis of unpurified fraction (b) showing substances X and Y 
corresponding lo 9 and 10 of the whole body fluid (a) and with mobilities similar to ~/ globulin and al- 
bumin of normal humat~ serum (c). 

globulin. The precipitate was washed once with 
acidified water and dissolved in 0.85% saline. 
Further purifica.tion of this fraction (the antigen 
employed in this study) was accomplished by 
elution following cellulose acetate eleetrophoresis 
for 2 hr at a current of 1.5 ms/strip in Veronal 
(Winthrop, New York, N. Y.) buffer, pH 8.6, 
and ionic strength 0.75. A guide strip was stained 
for protein using Poneeau S and the areas in un- 
stained strips corresponding to the protein stain- 
ing areas in the guide s£rip were cut out and eluted 
in saline. The eluate was dialyzed for 48 hr against 
demineralized water and the entire dialysate was 
distributed in 1-ml vials and was lyophilized. 
Figure 2 shows the purified fraction after disc 
elect rophoresis. 

Sera were evaluated by the indirect, hemag- 
glutination technique of Boyden (7). Human 
erythrocytes of group O-RH + were washed three 
times in 0.85 saline, treated with 1:20,000 tannic 
acid and then exposed to dilutions of purified 
fraction antigen. Titration of antigen was per- 
formed daily using sere prepared in rabbits 
against the unpurified fraction. Two rabbits were 
injected during a 3-week period; each animal 
received a total of 100 mg of material and was 
bled on the 10th to the 15th day after the last in- 
jection. Sera were titrated in twofold dilutions 

beginning at a dilution of 1:10, and the tests 
were read after 2 hr at room temperature and at 
4°C overnight. The highest dilution of antigen 
used was that. which gave marked positive reac- 
tions against positive control rabbit and truman 
sera. Positive control sera yielded clear end points, 
and no reactions with negative rabbit and human 
sera were observed. The agar gel double diffusion 
teclmique was also used to test tile rabbit sera for 
precipitins. 

Sera from the following groups of individuals 
all natives of Puerto Rico, were evahiated: 

1. Twenty-one children from 3 to 5 years of 
age with VLM syndrome, diagnosed on the basis 
of histow, clinical signs and symptoms, and 
eosinophilic counts above 25c/~. a These ehiIdren 
came from areas where Asearis infections are 
endemic. At the time when blood was taken, only 
13 children had stools positive for Asearis eggs. 
The stools from another five became positive 
from 2 to 4 weeks later. Two saline smears were 
examined from each stool sample, using about 
2 mg of material/smear. 

2. Thirty-five heal%y ehildren from 2.5 to 5 

a The authors arc grateful to Dr. Margarita 
C£eeres de Costa, Department of Pediatrics, 
School of Medicine, for supplying the sera. 
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1969] SEROLOGIC ACTIVITY OF ASCAtlIS ANTIGEN 17 

years of age, who were enrolled in a Head Start  
Program in San Juan. One stool specimen was 
examined from each of these ehiklren; only one 
was positive for Trichuris eggs and the remainder 
were negative for all parasites. 

3. Twenty-three adults infected with Schisto- 
soma mansoni. Three of these individuals had 
stools pesitive for eggs of Trichocephalus trichi- 
urus. The remainder of the stool specimens were 
negative for all parasites except for eggs of S. 
mansoni. 

4. Adults with diseases such as tuberculosis, 
leprosy, lupus erythematosus, rheumatoid arthri- 
tis and various types of cancer. In these indi- 
viduals there was no way of determining the 
presence or td)scnce of eggs in stools. 

5. One hundred thirty-three hospitalized adult 
males and females coming from an area where 
Asearis, hookworm and Trichuris are highly 
endemic. In m~other study, the infection rate of 

Figure 2. Purified fraction used as antigen after 
disc electrophoresis. 

508 individuals from the area was 69%, 44% and 
95 % for each parasite, respectively. Upon hospi- 
talization for parasitic therapy, the 133 indi- 
viduals in this study did not complain about 
symptoms specifically related to any disease con- 
dition, and none gave a history consistent with 
visceral larva migrans. Eosinophilia ranged from 
4% to 15%. 

RESULTS 

The antigen isolated from the body fluid of 
Ascaris suum was very soluble in saline, had an 
electrophoretie mobility equivalerlt to that  of 
serum T globulin, was stainc~J with Ponceau S 
for protein and was PAS-positive. Protein con- 
tent, determined by the biuret method, varied 
from 1.75 to 19.25 #g/ml of sohltion. The antigen 
dilutions used to coat the human and sheep 
erythroeytes contained 10 to 12 #g/ml. 

Hemagglutinin titers. Titers of sera from rab- 
bits artificially immunized with t he  unpurified 
fraction, as tested against human group O 
erythroeytes coated with the antigen, were high, 
vm?'ing from 1:81,920 to 1:327,680. Titers 
against human scra varied from 1 : 10 to 1:10,240. 

The sera from 20 of the 21 (95%) Puerto Rican 
children with VLM syndrome gave positive 
hemagglutination reactions. Titers varied from 
1:160 to 1:5,120 in children with and without 
Ascaris eggs in their stools (Tables I and II) .  
The tests with this group of sera were repeated 
five times on different occasions, and the results 
were essentially the same. 

In the group of 133 heavily parasitized adults 
undergoing parasite chemotherapy, 65% were 
serologically reactive for hemagglutinating anti- 
body. Within this group, 100 had aseari~sis eggs 
in their stools, and 70 of these gave heraagglutina- 
tion titers ranging from 1:320 to 10:240. The 
remaining 30 were negative reactors. The sera 
from 17 of the remaining 33 individuals with no 
eggs in the stools gave hemagglutinin tests with 
titers ranging from 1:320 to 1:5120. 

The serum reactivity observed in the sera from 
35 healthy Puerto Rican school children was nega- 
tive except in one ease with a titer of 1:40; for 23 
adults infected with Schistosoma mansoni three 
were reactive with titers ranging from 1:20 to 
1:160; and from 115 individuals with other 
diseases, five were reactive witlh t i e r s  ranging 
from 1:10 to 1:80 (Table II) .  

Only one band of precipitate was observed when 
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18 OLIVER-GONZ~_LEZ ET AL. [voL 103 

TABLE I 
Hemagglutinalion reactions of sera from adults and children with positive or negative stools for Asearis 

lumbricoides, against antigen from body fluid of Ascaris suum 

Group Description 
Hemagglutination of Stools Positive Hemagglutination of Stools Negative 

Positive (%) Titer range Negative (%) Positive (%) Titer range Negative (%) 

Adults from Ascaris 320 320 
endemic area 70 (70.0) 30 (30.0) 17 (51.5) 16 (48.5) 

10,240 5,120 
160 320 

Children with VLM 13 (100) 0 (0) 7 (87.5) 1 (12.5) 
5,120 5,120 

TABLE I I  
Hemagglutination reactions of sera from children 
and adults with various disease conditions against 

antigen from body fluid of Ascaris suum 

No. Of Cases No. Positive Titer 
Disease Condition 

Children Adults (%) Range 

Visceral larva mi- 
grans 

None 

Schistosomiasis 
Tuberculosis 

Leprosy 
Lupus erythema- 

tosus 

Cancer 

Rheumatoid 
arthritis 

21 

35 

160 
20 05.2) 5120 

1 (2.8) 40 
2o 

23 3 (13.1) 160 
14 0 0 

10 
9 1 (11.1) 80 

15 0 0 

20 
48 2 (4.1) 40 

20 
29 2 (6.9) 80 

the antigen was tested against ~he sera from 
rabbits artificially immunized with the unpurified 
fraction. 

DISCUSSION 

The antigen from the body fluid of Ascaris suum 
used to coat human group 0 erythrocytes is very 
reactive against sera from children with clinical 
V-LM. The bat tery of VLM sera tested was se- 
lected from cases that  were careftflly studied and 
the serologic reactivity in this group was 95%. 

The antigen was also reactive against sera from 
adults and children coming from areas highly 
endemic for Asearis. Thus 87 of 133 adults (65%) 
reacted. If  presence or absence of Asearis eggs in 

stools is to be considered, 70 sera of 100 indi- 
viduals with positive stools gave serologic reac- 
tions, and 17 of 33 individuals with negative 
stools were reactive. 

Serum reactivity observed in adults and 
children with and without Ascaris eggs in the 
stools suggests that  the antigen involved is not re- 
lated to the presence of adult worms in intestine, 
but  probably to antigens in migrating larvae. 
Since the area where these individuals reside is 
highly endemic for Ascaris, one can speculate 
that  in a high percentage of individuals larvae 
may be migrating through the tissues, either as 
part  of their normal cycle or as aberrant forms. 
This also postulates that  in individuals with long 
standing adult Ascaris in the intestine, antibodies 
related to migrating stages diminish in titer and 
are not detectable. This problem is being eluci- 
dated in experimental infections of hogs and 
guinea pigs, in the first of which the larvae 
mature to adults, whereas in the otller the larvae 
do not develop completely. 

Larva migrans in children is due to aberrant 
migration of larval stages, chiefly of T. ranis, 
but the larvae of Ascaris lumbricoides and other 
parasites have also been inerimin,~ted. Sub- 
stances similar to the antigen from Ascaris body 
fluid have been obtained in the senior anchor's 
laboratory from larvae of Toxocara ranis iso- 
lated from mouse lung, from adults and eercariae 
of Schistosoma mansoni, from larvae of Trichinella 
spiralis, from 3rd and 4th stage larvae of Ascaris 
suum isolated from guinea pig liver and from 
adult  Dirofilaria immitis (Conde d d  Pino, E. and 
Oliver-Gonzalez, J., unpublished). This finding, 
combined with the results presented above, sug- 
gests that  antigens which may be responsible for 
antibodies present in the sera from cases of 
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1969] SEROLOGIC ACTIVITY OF ASCARIS ANTIGEN 19 

visceral larva migrans are common to human, pig 
and dog Ascaris larvae, and possibly to larvae 
from other hehninthie species. This in accord 
with Jung and Pacheco (4), who suggested that 
the host reaction in VLNI is against an acute 
larval substance and is not specific for the 
etiologic agent. 

The ~mtigen from the body fluid exhibited a 
high degree of specificity for the serologic diag- 
nosis of visceral larva migrans. The maiority of 
sera from noninfected children and from adults 
with other disease conditions yielded negative 
results. In those in which a positive reaction was 
observed, the titer was below 1:160. In these 
individuals, however, it is possible that tissue 
migrating forms could have been involved. In- 
vestigations should be continued, using different 
protein concentrations of antigen to role out low 
titered reactions, and, whenever possible, fecal 
examinations should be done to determine 
whether positive reactions actually represent 
parasitic infections. 

Another question to be considered is whether 

the antigen isolated from the body fluid reacts 
only with migrating stages of Ascaris lumbri- 
coides, Toxocara canis, and other helminthic 
lai-cae, and that upon maturation of infection, 
these antibodies become undetectable. If such 
were the case, this antigen would be of great 
value for the diagnosis of early larval infections. 
This is in addition to the fact that it is a frae- 
tionated antigen of high purity and carl be readily 
prepared. 
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C H R O N I C  B R O N C H O P U L M O N A R Y  D I S E A S E  1 

ROBERT H. ALFORD 2 
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In t ramuscular  injection of influenza virus vaccine was an inefficient means  of in- 
ducing nasal  ant ibody even when the result ing se rum t i ters  were quite high. Persons  
with chronic bronchopulmonary d i sease  and individuals  of comparable age with nor-  
mal bronchopulmonary status reacted similarly to the  vaccine in t e rms  of serum and 
nasal  ant ibody production. An inverse  relationship was observed be tween prevac- 
cination serum ant ibody t i ters  and the rise in ant ibody t i ter  after vaccination. Nasal  
ant ibody ti ters were statist ically correlated with nasal  IgA levels and not with serum 
antibody ti ters.  These  resul ts  have been  discussed in relat ion to the site of synthesis  
of antibody in the respiratory secretions.  I t  was concluded that the combination of 
preexist ing serum ant ibody with in jected antigen could result  in ineffectual anti- 
genic st imulation of secretory ant ibody-producing cells in the respiratory tract. 

Specific influenza virus neutralizing antibody in 
nasal secretions was demonstrated initially in 
1940 (1). Interest has been renewed in such anti- 
body in secretions of the respiratory tract  be- 
cause of the demonstration that  it  is principally 
immunoglobulin A (IgA) (2, 3) and has a pro- 
tective effect against infection with influenza 
virus (4). 

The danger of influenza to persons with 
chronic broachopulmonary diseases has led to 
routine parenterM administration of influenza 
virus vaccine to such individuals. However, 
probably because secretory antibody is formed 
locally (5, 6), parenteral administration of the 
vaccine produces less antibody in nasal secretions 
than does vaccine introduced by  the respirat~)ry 
route (7, 8). Since influenza virus vaccine is of 
particular importance in persons with chronic 
bronehopulmonary disease, a s tudy was con- 
dueted to determine the effects of parenteraI im- 
munization with the vaccine on the titers of 
antibody in nasal secretions in this clinical situa- 
tion. 

METHODS 

Eleven hospitalized rome patients (mean age 
51) with emphysema, chronic bronchitis or 
bronchiectasis were investigated; 10 chronically 
ill hospitalized patients with no bronehopul- 
monary disease or appttrent ilnnmnologic defect 
served as controls. A single 1.0-ml intramuscular 
dose of commerciMly prepared vaccine containing 
the A2/Japan/172/62,  A2/Taiwan/1/64,  and 
B/Massachusetts/3/66 strains of virus 3 was in- 
jetted. The vaccine had been inactivated by  
irradiation with ultraviolet light and exposure to 
formMin. Serum antibody was evaluated by the 
hemadsorption-inhibition method (9) in rhesus 
monkey kidney tissue culture tubes ~ using 32 to 
320 tissue culture infectious doses (TCIDso) of 
A2/TMwan/1/64 influenza virus. ~ Nasal washes 
were obtained by  irrigating the nasM passages 
with 10 inl of buffered saline, and immmmglobu- 
lin determinations were performed with this 
materiM using % radial diffusion precipitin method 
as previously described (10). Both nasal wash 
and serum neutralizing antibody titers against 

1 This study was supported by a Veterans Ad- 
ministration Clinical Investigatorship and was 
supplemented by Grant HE 08399-05 from the 
United States Public Health Service. 

2 Veterans Administration Clinical Investiga- 
tor. 

a Influenza virus vaccine, bivalent, tot 976671A, 
Parke, ])avis & Co., Detroit, Michigan. 

Flow Laboratories, 1%ockville, Maryland. 
Obtained from Dr. Walter I%. Dowdle, Chief, 

Respiratory Virus Infection Unit, National Com- 
municable Disease Center, Atlanta, Georgia. 
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the  in f luenza  vi rus  s t ra ins  were de te rmined  by  
the  same methods .  E n d p o i n t s  in  b o t h  instances  
were de te rmined  b y  complete  vi ra l  inhibi t ion.  

t~ESULTS 

The  results  of tes t ing  serum and  nasal  washes 
for neut ra l iz ing  an t i body  and  the  levels of im- 
munoglobu l in  in nasal  washes are recorded in 
Tab le  I. All except  two subjects  responded wi th  
fourfold or grea ter  increases in se rum an t ibody  
a n d  a m Q o r i t y  showed t i lers  of 1 :512 or greater  
af ter  2 weeks. T h e  geometric  m e a n  increase in 
a n t i b o d y  Liter among  the  pa t i en t s  wi th  chronic 
resp i ra tory  disease was 11.1 a n d  in the  control  

pa t i en t s  was 32.0. Th i s  difference occurred be- 
cause subjects  wi th  the  lowest ini t ial  se rum ant i -  
body  t i lers  in b o t h  groups t ended  to respond wi th  
the  greates t  increase in t i ler ,  as shown in F igure  1, 
and  pa t i en t s  wi th  chronic b ronchopu lmonary  
disease h a d  higher  ini t ia l  mean  ti lers,  p robab ly  as 
a resul t  of f requent  an teceden t  admin i s t r a t ion  
of vaccine. 

De tec tab le  an t i body  was demons t r a t ed  in the  
nasal  washes of nine of 21 subjects  in b o t h  groups 
wi th  m a x i m u m  tigers of 1:8. There  was no dif- 
ference in response be tween  the  respi ra tory  dis- 

ease and  control  groups.  

t n  several  ins tances ,  h igh  se rum an t ibody  

T A B L E  I 

Antibody resulting from intramuscular injection~ of influenza virus vaccine 

Subject Age 

Titera Nasal  Wash Immuno- 

Serum Nasal  wash g lobulinsb 

0 2 wk 0 1 wk 2 wk IgA IgG 

mg/100 ml 

Pulmonary  disease 
F . S .  30 512 512 2 4 4 128 188 
B. It .  50 32 _>8192 ~ 76 14 
G . B .  56 16 128 84 114 
J. R . J .  66 8 4096 8 147 27 
A . W .  57 512 2048 45 10 
J . M .  75 1024 4096 2 48 25 
M . L .  49 64 256 62 20 
P . G .  42 256 1024 55 13 
J.  i~. 41 64 512 52 16 
J . W .  49 64 128 4 119 26 
H . S .  50 16 512 35 20 

Mean 51 d 97 ~ 1045 77 a 43 a 

No pu lmonary  disease 
H . D .  43 < 4  256 2 102 47 
J . I { .  46 16 512 8 8 232 46 
L . N .  72 8 256 50 10 
C . R .  75 32 512 2 60 48 
J . J .  42 8 _>8192 2 53 19 
F . W .  46 64 4096 48 16 
I~.W. 51 8 4096 37 15 
L . C .  57 32 512 4 59 10 
B. }I. 44 64 256 34 10 
F . M .  64 32 64 76 36 

Mean  54 18.6 826 75 26 

a Reciprocal  of d i lu t ion  complete ly  neut ra l iz ing  virus.  
b Each  value is the  mean  of 0, 1-week and 2-week specimens;  specimens wi thou t  de tec tab le  a n t i b o d y  

were a rb i t r a r i ly  assigned value one-half  t h a t  of sens i t iv i ty  of t e s t  for calculat ions  : IgA = 15; IgG = 10. 
B lank  indicates  lack of de tec tab le  an t ibody  a t  1:2 di lut ion.  
Ar i thmet i c  mean.  

* Geometr ic  mean :  va lue  of < 4  considered = 2 and  _>8192 = 8192 for calculat ions.  
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titers were associated with absence of detectable 
nasal antibody. Indeed, no correlation between 
the maximal serum titers and the occurrence of 
nasal ant ibody (Spearman rank correlation co- 
efficient, r, = 0.07) (11) could be demonstrated 
(Fig. 2). Nasal antibody was demonstrable in 
all subjects with nasal IgA levels of 100 mg/100 
ml or gloater. A positive correlation between 
nasal antibody and IgA levels was noted (r, = 
0.628, p <0.01) (Fig. 3) (11). Influenza antibody 

INCREASE IN 

SERUM T|TER 

( LOG 2 } 
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4 6 8 I0  

PRE1NOCULAT|ON SERUM T|TER (LOG(,) 

Figure 1. Serum influenza virus neutralizing 
antibody increase 2 weeks following parenteral 
administration of vaccine. ©, values from sub- 
jects with respiratory disease; O, without respira- 
tory disease. 

in the nasal washes of subject F.  S., who had 
extensive bronchieetasis, may have resulted from 
the considerable amount of immunoglobulin G 
(IgG) in his nasal secretions. 

D I S C U S S I O N  

Hypodermic injection of influenza virus vac- 
cine is not an efficient means of producing anti- 
body in nasal secretions according to the data  
resulting from this and other studies (8) since 
serum titers as high as 1:>_8192 as noted here 
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Figure 2. Serum and nasal influenza virus 
neutralizing antibody following parenteral in- 
fluenza virus vaccination. Serum titers 2 weeks 
after vaccine are indicated and maximum nasal 
wash values 1 or 2 weeks after vaccine. O, sub- 
jects with respiratory disease; @, without respira- 
tory disease. 

M A X I M U M  

NASAL WASH 

ANTIBODY TITER 

( LOG 2)  

4 

3 -  

2 - -  

! 

0 • 

• O0 

O O O  • 

0 " - L - e q ~ E ~ ' - o ~ ' °  I ! I l I I 1 I 
20  40  60  80  Ioo  120 t40 m o  leo  200 220 240 

NASAL WASH I g A  ( M G M / | O O M L )  

Figure 8. Nasal wash influenza virus neutralizing antibody and IgA concentration following parenteral 
administration of vaccine. Maximum antibody titers 1 or 2 weeks after vaccine. IgA values represent 
mean of values preinoculation, 1 week, and 2 weeks after vaccine. ©, subjects with respiratory disease; 
O, without respiratory disease. 
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were not necessarily associated with detectable 
nasal antibody. 

Lack of correlation between serum and nasal 
antibody titers in the present study and in 
another study of subcutaneous influenza virus 
vaccination (8) contrasts with the relationship 
which exists in well subjects with naturally ac- 
quired influenza antibody (2, 12), in individuals 
receiving formalin-inactivated influenza virus 
vaccine by the respiratory route (8), and in 
individuals with illness experimentally caused by 
inoculation of influenza virus into the respiratory 
tract (7, 12, 13). I t  seems reasonable that in 
these three circumstances the presence of antigen 
in the respiratory tract stimulates both local 
subepithelial IgA-producing cells and nearby 
IgG-producing cells. With hypodermic injection, 
in contrast, the site where antigen is introduced 
is remote from respiratory tract secretory IgA- 
producing cells, so that local synthesis of specific 
IgA and its subsequent occurrence in respiratory 
secretions would be expected to be less. 

An inverse relationship between preinoculation 
serum antibody levels and increases in titer 
following parenteral inoculation of inactivated 
influenza virus was described almost 30 years 
ago (14). Since passively administered antibody 
can inhibit active antibody synthesis (15) by as 
yet incompletely understood mechanisms, it is 
reasonable to assume that circulating, specific 
influenza virus antibody also may limit the ef- 
fectiveness of injected antigen. Much of the 
antigen probably combines with systemic anti- 
body, thus preventing its stimulation of both 
systemic antibody-producing cells and cells that 
primarily produce secretory antibody. Parenteral 
immunization with killed vaccine in individuals 
with appreciable pre-existing titers of serum 
antibody may thereby result in very limited pro- 
duction of specific antibody in secretions of the 
respiratory tract. Recent studies using killed 
poliovirus (16) and parainfluenza virus (17) vac- 
cines by the parenteral route have indicated 
similar results. 

Before inoculation, detectable levels of nasal 
influenza virus antibody were absent in all except 
one subject; this contrasts with the results in a 
group of normal volunteers who in seven of 15 
instances had nasal titers of 1:4 or greater (12). 
This couM be due to the older age of the sub- 
jects in the current study since lower concentra- 
tions of nasal IgA can occur with advancing 
age (t0). 

A correlation between nasal IgA levels and 
specific influenza virus neutralizing antibody 
was demonstrated. This may only apply at low 
levels of detectable neutralizing antibody since 
high levels of nasal antibody were not produced 
in the present study. However, this relationship 
is not surprising since influenza virus antibody 
in the nasal secretions is predominantly secretory 
IgA (13). Variations among individuals in nasal 
IgA and specific influenza virus antibody may 
be due to the unique anatomy of each person's 
nasal passages, which results in consistently 
higher proportions of nasal secretions in the nasal 
washes of certain subjects. However, reproducible 
differences among persons with respect to the 
proteins found in their nasal washes (18) sug- 
gests individual variation in the synthesis or 
release of these proteins. The observed nasal 
wash values for IgA and influenza virus antibody 
in the present study could likewise result from 
intrinsic individual variation in the ability to 
synthesize and release antibody proteins into 
nasal secretions. Variation of this kind may alter 
susceptibility to infection by influenza virus in 
certain persons. However, patients with chronic 
bronchopulmonary disease as a group are not 
characterized by diminished nasal wash IgA 
concentration (10), and, although a small num- 
ber of subjects was included in the present 
study, the data indicate that persons with 
chronic respiratory disease also exhibit levels 
of antibody to influenza virus in serum and nasal 
secretions that compare with those of other indi- 
viduals of similar age. 
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