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I t  has been reported that chickens, unlike 
guinea pigs and other mammals, fail to un- 
dergo anaphylactic reactions ( 1-4). Although 
several investigators have reported on imme- 
diate hypersensitivity reactions resembling 
systemic anaphylaxis ( 5-1 1 ) , corroborative 
evidence for the anaphylactic reaction has 
been lacking, e.g., sensitization by passive 
antibody. 

In  the present study using chicken an- 
tiserum, we showed that a passive cutaneous 
anaphylactic-like ( PCA-like) reaction could 
be elicited only in the skin of newly hatched 
and young chicks and not in the skin of the 
adult chicken. 

Materials and Methods. Chicken antibov- 
ine gamma globulin sera (anti-BGG) were 
obtained from adult white leghorn chickens 
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after two injections of the antigen, 50 days 
apart; serum samples were collected 8 days 
after the last injection. Chicken antirabbit 
gamma globulin sera (anti-RGG) were ob- 
tained from hyperimmunized chickens which 
were bled 11 days after the final injection. Of 
7 precipitating antisera tested ( 5  anti-BGG 
and 2 anti-RGG), 6 gave PCA-like reactions 
in young chicks; one anti-BGG serum was 
negative. For comparing the reactivities of 
the young and the adult chickens, one anti- 
BGG and one anti-RGG serum were selected 
for testing. These sera contained 43 and 12  
pg of precipitin/lO pl, respectively. 

Results. Consistent positive reactions were 
obtained in the young chicks when 10 pl of 
anti-BGG or anti-RGG serum were injected 
intracutaneously and 0.6 mg of the specific 
antigen per ml of blood volume was injected 
2 hr later intravenously. Each 0.6 mg of 
antigen was dissolved with 0.02 ml of saline 
and 0.04 ml of 0.4% solution of Evans blue. 
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TABLE I. PCA-Like Susceptibility of Young and Adult Chickens. 

Wing web injection 
Age range Body wt. range 

Group (days> (g) Antigen Anti-BGG Anti-RGG 

I 0-8 40-56" Bail 8/11b 0/11 
RGG 0/24 19/24 

I1 120-210 13 00-240 0 BGG 0/17 0/17 
RGG 0/24 1/24 

a Group I was injected with between 2.5 mg of antigen in 0.25 ml of saline to 3.3 mg of anti- 
gen in 0.33 ml of saline. Group I1 was injected with between 80 mg of antigen in 8.0 ml to 146 
mg of antigen in 14.6 ml of saline. 

Positive reactions over the total challenged. 

The blood volume of the chicken was calcu- 
lated as approximately 10% of the body 
weight for either sex (12). The intensity of 
the reactions were the same when antisera 
were diluted 5-fold, but further dilutions re- 
sulted in diminished responses. 

In  all experiments, 10 11.1 of the chicken 
anti-BGG antiserum was injected intracu- 
taneously into the right wing web and a simi- 
lar amount of the chicken anti-RGG an- 
tiserum into the left wing web. Two hr fol- 
lowing these injections either the bovine garn- 
ma globulin (BGG) or rabbit gamma globu- 
lin (RGG) in combination with the Evans 
blue dye was injected either intravenously or 
intracardially. Following this injection, within 
20  min, blueing in the wing web appeared 
on the side which had previously been inject- 
ed with the homologous antiserum. I n  con- 
trast, wing webs which had been injected 
with the control heterologous antiserum never 
showed any blueing. 

The results presented in Table I clearly 
show that a PCA-like reaction was elicited in 
the wing web of young chicks, i.e., those 
ranging from day of hatching to 8 days of 
age. In  contrast, virtually no reaction was 
observed in chickens 4 months of age or 
older. It i s  also evident that the reactions 
occurring in the wing web are highly specific. 
In  approximately 48 hr following a positive 
PCA-like reaction the blueing faded from the 
injection site. For several days following 
this, the wing webs were observed for signs of 
erythema, edema, vascular occlusion, hemor- 
rhage, or necrosis. At no time were signs of 
such local inflammation observed in any of 

the experimental chicks following the positive 
PCA-like reaction. Further clarification of 
this reaction was sought by treating a group 
of the young chicks with an antihistamine 
prior to challenging with the antigen. Two hr 
after the intracutaneous injection of an- 
tiserum into the wing web, and 40 min previ- 
ous to the antigen-Evans blue injection, 8 
chicks of 6 days of age were injected intra- 
peritoneally with 2.5 mg of chlorcyclizine hy- 
drochloride in 0.5 ml of saline. A similar 
group was injected with saline for control 
purposes. All chicks injected with the drug 
failed to develop a PCA-like reaction whereas 
7 of 8 receiving the saline showed blueing of 
the wing web. 
Discussion. Based upon these observations 

we conclude that the positive reactions in the 
skin of the newly hatched and young chick 
are PCA. We have also considered the possi- 
bility that the reaction might be a reverse 
Arthus' phenomenon. Such a conclusion, 
however, is very doubtful considering that 
positive skin reactions occurred within 20 
min following antigen injection, that there 
was no gross evidence of local inflammation 
following the skin reaction, and that anti- 
histamine given prior to the challenge antigen 
injection prevented the reaction in the wing 
web. 

The most simple explanation for the differ- 
ential susceptibility of the newly hatched and 
the adult chicken would be that antibody 
can sensitize the skin of the newly hatched 
but not the skin of the adult. With the 
growth of the animal, the characteristics of 
the skin might change so that antibody 40 
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longer adsorbs on the skin. On the other 
hand, the intrinsic characteristics of the skin 
could remain constant but with increased an- 
tibody production accompanying growth, the 
skin may become preempted with antibodies 
(13), thus rendering the skin nonreactive 
with passive antibody. 

Summary. Passive cutaneous anaphylactic- 
like (PCA-like) reaction could be elicted in 
the skin of newly hatched and young chick- 
ens with chicken antiserum. The reaction oc- 
curred within 20 min following antigen injec- 
tion, reacted specifically with the antiserum, 
and the reaction could be prevented with 
antihistamine. The present findings indicate 
that differential susceptibilities to anaphylac- 
tic reaction exists depending on the develop- 
mental stage of the chicken. 
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Mankiewicz (1, 2 )  reported that sera of 
patients without sarcoidosis and who har- 
bored intestinal mycobacteriophages pos- 
sessed phage neutralization activity against 
the carried phage or against mycobacterio- 
phage D.W. !In contrast, sera of pakients with 
active sarcoid did not possess an appreciable 
amount of serum antibodies to their own in- 
testinal mycobacteriophage or to phage D.W. 
Mankiewicz’ inability to demonstrate anti- 
phage antibodies in sera of patients with sar- 
coidosis was supported by the work of Bon- 
icke (3), however, his report failed to name 
the test phage. 
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Since the antigenicity of mycobacterio- 
phages R1, D29, and Leo has recentIy been 
characterized (4), it was reasoned that ap- 
plying the same standard bacteriophage neu- 
tralization techniques to sera of patients 
would greatly increase the possibility of 
demonstrating the presence of neutralizing 
antibody. Therefore, the present study was 
undertaken to determine if the sera of pa- 
tients, both with and without sarcoidosis, 
contain antibodies to mycobacteriophages 
D29, Leo, or R1. 

Methods. Sera. Sera were obtained from six 
patients with active sarcoidosis hospitalized 
in the Ohio State University Hospital. Sixty- 
four additional sera came from patients with 
biopsy-proven sarcoidosis hospitalized at  the 
Eastern North Carolina Sanatorium, Wilson, 


