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Homologous and hetcrologous antiGEL sera procidtd complete specific passive 
desensitization (protection) against intfiaccnous doses of antigen in 19 of 24 passively 
sensitized guinea pigs. Tkis is nl~ unusually low prrcentage of efectiuc speci$c 
passive desensitization.l-3 AU of the twelve control ,guin?a pigs, which were given 
saline, had fatal or near-fatal reactions to the intrate,lons antigen (Experiment PI). 
Specific passive desensitization with anti-CEA rabbit serum protected ten actively 
sensitized pigs against the intravenozts doses of CEA which produced severe 
anapkylactic reactions in the ten conlrol pigs which had been given normal rabbit 
serum (Experiment VII). In neither experiment, hozcevsr, did specific passiKe desensit%- 
zation prevent reactions to aerosols of antigen, All of the sensitized and “dcsensi- 
t&d” control qzlinca pigs reacted to the aerosols. The fact that specific passive 
desensitization es systemic hut not local3 is reconfirmed by these experimeds. Also, 
this study increases the necessity to confirm the reports of successful clinical passive 
desensitization with lutman blocking antibod!y.k 

S pecific passive desensitization’-” with anti-CEd rabbit swum will prevent 
reactions to intravenous doses of antigen which routinely elicit fatal or near- 
fatal anaphylactic reactions in passively sensitized guinea pigs. The doses of 
antiserum employed have ranged from 10 to 33 multiples of the amount which 
regularly sensitizes guinea pigs passively. The antiserum desensitizes effectively 
when given into the vein, heart, or aidomen, or xhen given subcutaneously.2 
The intraperitoneal route is preferred because it is convenient and desensitiza- 
tion occurs overnight arid lasts for 5 or 6 days. 
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AI1 unexpected fP:ltUlY? of specific passi\-c> tl~w~llsitizilt ion with Ilc~tc~lulogorls 
antiserum was its failure to protect against inh;ll(~(l antigen in spite of its 

predictable protection against intra\.enous antigen’, This posed the important 
question of the difference between homologous alld IlPtelY~lOgOl~S aIltiSf?tX. 

Kernton, Clhamhers, and Qnerry’ reported effccti\-c relief of pollenosis b?- injccd- 
tions of human antiragwrcd serum concentrates from normal suh,jccts who had 
been immunized with ragweed extract. Previous passive desrnsitization espcri- 
ments had been doncl with passively scnsitizcd gninca pigs and hcterologous 
rabbit antiser;l.1-z4 

The following experiments were designed to determine \&ether or not passive 
desensitization, with homologous or hcterologous nntiscra, would prevent roac- 
tions to both inhaled and intravenously administered antigen in passively and 
actively sensitized guinea pigs. 

The results show that neither homologous nor heterologous antisera prevented 
rcart.ions to aerosols but that both antisera prevented reactions to (i.e., passircly 
desensitized the animals against) normally fatal intravenous injections of 
antjigcn. The significance of these findings will bc discussed. 

MATERIALS AND METHODS 

Tho aerosols were administered in a reeta.ngular box, 5 by 8 by 10 inches, 
with glass top and sides, loosely fitted to a grooved wooden base to permit cscapc 
of air and aerosol fog. Two DeVilbiss Ko. 40 nrbulizers were inserted into the 
aerosol chamber through small holes in the wooden base. Compressed air, filtered 
through water, n-as used t,o nebulizc the various dilutions of egg white, which 
wcrc used as thcl aerosol antigen. A dense aerosol fog was maintained by a 
continuous flow from the nebulizers. 

Egg white was used instead of crystalline egg albnrnin (CEA) because of 
the large quantities employed, the ease of preparation, and because it was kno\vu 
t.o be an effectire challenging agent. It, was assumed, for pu~poscs of these 

experiments, that the minor antigens in cp, 30’ white would not, play important 
rolrs. 

In previous experiments here and cls~n-here,; hyper?-cntilation from cscitc- 
mcnt and, what seemed to be, a, conditioned reflex had made it difficult to 
interpret minor reactions to aerosols of specific antigens. This was effectively 
avoided by using an aerosol of normal saline for 10 minutes before each exposure 
to the specific egg white fog. Two to four pigs were challenged at the same time. 
They were put into the fog-filled chamber quickly. The onset of initial symptoms 
was timed from th(l insclrtion of the pigs. They were removed :from the 
aerosol immctliatcly upon the appearance of cough, tlyspnc~a, or scratching o t 
the nose, to lessen the chance of anaphylactic death. In spite of this precaution, 
t.herc MYXY~ three near-fatal reactions. 

Experience had shown that. most passively sensitized quinca pigs reacted 

lvithin 3.0 minutes or less to an aerosol of a 1 :l,OOO or 1 :lOO concentration of 
egg white. The 1:1,000 concentration was used initially. If the pig did not react 
within 10 minutes, it n-as exposed immediately t.o a I :lOO concentration. A pig 
\T-hich did not react to the I:100 concentration of egg white aerosol during this 
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initial test for sensitization was not considered satisfactory for the experiment. 
After the desensitizing procedures, this sequence of aerosol challenges was 

repeated. If the pigs did not react, to the weaker I :l,OOO or 1 :I00 aerosols, they 
mere exposed to the stronger 1 :20 concentration of egg white aerosol. 

The intensity of t,hc reactions to the various aerosols is described in the foot- 
notes of the tables. The specific or nonspecific passiJ*e desensitizing intraperi- 
toncal injections of the antiserum, normal serum, or normal saline were given 
shortly after reco\-rry from the first reactions to the aerosols. The int.ravenous 
challenges wit,h 0.2 mg. CEA were given shortly after rccovrp from the second 
aerosol egg -rvhite challenges. 

Three criteria were used for combining groups of pigs in the tables: (1) the 
first concentration of aerosol which elicited a reaction; (2) the concentration of 
the egg white antigen which elicited the second aerosol reaction; and (3) the 
presence or absence and severity of the reactions to the intravenous CEA chal- 
lenge. This is well illustrated in the second, third, and seventh groups of pigs 
in Table I and tke first group in Table II. 

Pools of anti-WA guinea. pig and anti-CEA rabbit. scra were obtained from 

Table 1. Specific passive desensitization of passive@ sensitized guinea pigs” By 
how~ologous and heterologous nntisera 

IIetcrolo.qous serum$ 
1 1: 1.000 
3 1: go00 
5 1:lOO 
2 1 : 1,000 
1 1 1,000 : 

Homologow serum 
7 1 : 1,000 
7 I:100 
1 1:lOO 
1 1:lOO 
1 1 : 1,000 
1 1 :lOO 

Controls 
8 1 :l,OOO- 

I:100 
4 l:l,OOO- 

1:lOO 

6 2+ 
6-9 2+ 
l-4 2+ 
4.5-7 2-t 
9 2+ 

3 2+ 
l-3 2-t-3+ 

A 
3+ 
2+ 

9 2+ 
1 2+ 

0.5-9 21.3+ 

0.5-9 2+-3+ 

5.0 ml. 
anti-CEA 

rabbit 
serum, 

intraperi- 
tonca11y 

5.0 ml. 
anti-CEA 

guinea 
pig 

serum, 
intraperi- 
toneally 

Normal 
saline, 

intraperi- 
toneally 

24 1:lOO 
24 1 :lOO 
24 1: 1,000 
24 I:20 
24 I:100 
24 1 :l,OOO 

24 1 :l,OOO 
1 :lOO 

24 1:lOO 

0.5 
l-7.5 
10 
2 
2 
9 

2-10 

2-3.5 

2+ None 
2+ None 
2+ None 
2+ AD 
2+ AD 

2+ None 
2+-3t None 

2c None 
2+ None 
2+ AD 
2+ AI) 

2+-3+ 

2+-3t 

AD 

3t 

“Passively sensitized with 0.1 or 0.15 ml. anti-CEA rabbit srrum. 
tChallenged with antigen (egg white) aerosol one month after sensitizing doses (see test). 
iReactions : I+, Mild definite dyspnea 

2+, Moderately severe 
3+, Severe dyspnea, convulsions, lying on side, reco~r~l 
AD, Anaphylactic death. 

$Desensitizing antiserum dose one hour after recovery from reaction to aerosol. 
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Table II. Specific passice desensitimtion of trcfil*rl7!j scwitizcd gzrinecl pigs” 

Antiserum 
1:lOO 1.5-3.0 2+ 5.0 ml. 24 1 :lOO 1 .o-3.0 2+ None 
1:lOO 1.5 2+ Anti-CEA 24 3 : 1,000 7.0 2+ Xane 

1 1:lOO 2.0 2+ rabbit 24 l:JOO 2.0 2+ None 
1 1 :l,OOO 3.5 2+ serum, 24 I :JOO 0.5 2+ None 
1 1: 1,000 5.5 2+ intraperi- 24 1:lOO 0.5 2+ I+ 

toneally$ 

C0nt1.01S 

i 1 : 1,000 l:l,OOO 8.0-9.0 4.5 2t 2+ 5.0 Normal ml. 24 24 3 1 : :lOO 1,000 2.0 7.3 2+ 2+ AD AD 
2 1:lOO a+ rabbit 24 1 :lOO 2.0-3.0 2+ AD 
2 1 :l,OOO 2+ serum, 24 1:lOO 1.0-2.0 2+ 3+ 
: 1:lOO 2.0 R+ intraperi- 24 1:lOO 3.0 3+ 3+ 

1:lOO 2.0 2+ toneallyll 1 :lOO 2+ 2i 
1 1: 1,000 2.0 2i 1:lOO ::?I 2+ 2+ 

*Actively sensitized with 0.2, 0.6, and 1.0 mg. CEA on consecutive days. 
tchallenged with antigen (egg white) aerosol one month after sensitizing doses (sre test). 
$Reactions: l+, Mild definite dyspnea 

2+, Moderately severe 
3+, Severe dyspnea, convulsions, lying on side, recovered 
AD, Anaphylactic death. 

QDesensitizing antiserum dose one hour after recovery from reaction to aerosol. 
/IControl normal serum dose one hour after recovery from reaction to aerosol. 

animals which were immunized with repeated intraperitoneal injections of CEA 
until they developed ring-test precipitin titers of l:l,OOO or stronger. 

The animals mere sensitized passively with intraperitoneal doses of 0.1 or 
0.15 ml. anti-CEA rabbit serum. In the second experiment the pigs were 
sensitized actively by 0.2, 0.6, and 1.0 mg. of CEA, intraperitoneally, on three 
consecutive days. 

Specific passive desensitization by specific homologous and heterologous 
antisera: Experiment VI 

Thirty-six guinea pigs were sensitized passively with intraperitoneal doses 
of 0.1 or 0.15 ml. of anti-CEA rabbit serum. The next day they were challenged 
with an aerosol of egg white (the antigen). All the pigs reacted to the first or 
second challenge within 10 minutes. Approximately one hour after recovery from 
those reactions, 12 of the animals were given intraperitoneal desensitizing doses 
of 5.0 ml. anti-CEA rabbit serum. Twelve others were given equal intraperitoneal 
doses of anti-CEA quinea pig serum. The other 12, the controls, were given 5.0 
ml. of normal saline, intraperitoneally. Twenty-four hours later all of the 
animals were challenged with and reacted to the 1 :I,000 or 1 :lOO concentration 
of egg white aerosol, Note that all of the control and experimental animals 
reacted similarly but not identically to the aerosols. 

The 36 guinea pigs were challenged intravenously with 0.2 mg. CEA about 
an hour after recovery from the second aerosol reactions. Ten of t.hc pigs 



Specific pflssice desensitization 41 

desensitized passively with the anti-CEA guinea pig serum were completely 
desensitized (protected) against the 0.2 mg. intravenous dose of CEA, which 
ca.used riolent reactions in the control pigs ; two died in anaphylactic shock. 
Nine of the pigs desensitized with the anti-CEA rabbit serum were completely 
protected (desensitized) against the same intravenous dose of CEA. Three died 
in anaphylactic shock. All of the control pigs died or nearly died (Table I) when 
given 0.2 mg. of CEA, intravenously. 

C’omnaent. It is obvious t.hat, in the doses used, heterologous (rabbit) and 
l~omologous (,guinea pig) anti-WA sera provided complete passive desensitization 
against shocking int,ravenous doses of antigen (CEA) in 19 of 24 passively 
sensitized animals. But neither of the sera prevented reactions to W~OSO~S of 
the antigen, which confirms preTious observations.” 

The failure to passively desensitize 5 of the 24 animals is unusual.‘-” One 
possible explanation of this failure is that the intraperitoneal desensitizing doses 
of antisera could hare been injected into the intestinal tract. This and other 
possibilities should bc studied. 

Four of the 5 animals, which were not protected, had been sensitized passive- 
ly with 0.1 ml. of the antiserum. The other animal which reacted fatally to the 
intravenous CEA had been sensitized with 0.15 ml. antiserum. No significance 
has been attached to this obserl-ation. 

Specific passive desensitization of actively sensitized guinea pigs: 

Experiment VII 

Twenty guinea pigs, actively sensitized, were challenged one month later 
with aerosols of a 1 :l,OOO concentration of egg white. Those which did not react 
within 10 minutes were challenged with the 1:lOO egg white dilution. The 
intensities of the anaphylactic responses and the time required to elicit each of 
them were recorded. Ten of the animals were given 5.0 ml. of pooled precipitat- 
ing anti-CEA rabbit serum, int,raperitoneally, shortly after recovery from the 
aerosol reactions. The other 10, the controls, were given 5.0 ml. of pooled normal 
rabbit serum. The only difference between the control and the experimental 
animals was this use of normal, instead of anti-CEA, rabbit serum in the control 
pigs. 

The next day, the guinea pigs were challenged again with the 1 :l,OOO or 
1 :lOO egg white aerosols. Reactions were considered negative unless they ap- 
peared within 10 minutes. The pigs were removed from the aerosol at the first 
definite sign of a reaction. They were challenged intravenously with 0.2 mg. 
CEA, t,hc predetermined fatal or near-fatal dose, approximately one hour after 
reco\-erg from the second reactions to the aerosols. 

The results are summarized in Table II. Note that with 6 of the 10 experi- 
mental pigs, the only difference between the two aerosol exposures was a slight 
variation in the duration of the exposure before the reactions began. The other 
4 animals had other minor differences. For example, one, which initially reacted 
only to the 1 :lOO egg white concentration, reacted to the 1 :l,OOO antigen 
aerosol after the desensitizing dose of antiserum. One had a near-fatal (3+) 
reaction to the 1:lOO dilution of aerosol in the predesensitization period but had 
only a ‘lo- reaction a.fter receiving the desensitizing dose of antiserum. Two of 
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t,he pigs reacted to the 1 :l,OOO dilution during the tirst egg white aerosol chal- 
lenge but required a. 1 :lOO concentration to elicit a comparable reaction aftrr 
the desensitizing dose of antiserum. 

One of the 10 experimental pigs had a definite but mild reaction to the 
intravenous challenge with CEA. The other 9 had no reaction whatever. In short, 
int,raperitoneal antiCEd rabbit serum provided virtually complete protection 
(specific passive desensitization) against normally shock-producing intravenous 
doses of CRA. On the other hand, intraperitoneally administcrcd normal rabbit 
serum provided no protection except, perhaps, the slightly less-than-anticipated 
intensity (Z+) of the reactions in 2 of the 10 control pigs. Heterologous normal 
rabbit serum usually provides nonspecific passive desensitization in an apprecia- 
hlc, but unpredictable, percentage of sensitixcd guinea pigs.l-” 

Thrre was no significant difference between the pre- and postpassivc dcscnsit,i- 
za,tion reactions to the aerosols, when experimental and control animals were 
compared. HoweTrr, in contrast to the protection of the experimental group, 5 
of the control animals died of anaphylactic shock, 3 nearly died (3+ reactions), 
and the other 2 had moderately scvcrc (2+) react,ions following intravenous 
injection of 0.2 mg. CEA. 

DISCUSSION 

The failure of the homologous antiserum in Experiment VI to prevent reac- 
tions to aerosols of antigen was disappointing for two reasons. First,, it failed 
to provide experimental confirmation of the principle of clinical specific passive 
desensitization against inhaled antigens.* Second this experiment, failed to 
explain the different effects of specific passive desensitization in guinea, pigs 
and man. The failure of heterologous anti-CEA rabbit. serum to prevent reac- 
tions to aerosol, in actively sensitized guinea pigs in Experiment VII, was antici- 
pated from previous results” in passively sensitized animals. Two, but. only two, 
of the differences between specific passive desensitizat.ion in the guinea pig and 
in man are thus resolved by these experiment,s. 

Two obvious differences between these and the clinical experiments remain. 
One is the intangible species differences between man and the guinea pig. The 
ot,her is that concentration of antigen in the egg white aerosol is much greatcl 
and is much more readily available than the small amounts of bound antigen 
in inhaled pollen grains. 

These guinea pig experiments seem to cast sufficient doubt upon the validi@ 
of the clinical experiments to justify repeating them with the use of rigid clinical 
controls. Perhaps the dispute over the protecting role of t.he “blocking antibody” 
could be clarified by controlled clinical experiments of this sort. The outcome of 
such experiments will determine whether specific passive desensitization should 
be added to or deleted from our armamentarium of specific therapy for inhalant 
hap fever and asthma. 

The solut,ion of this problem has become increasingly important since Patter- 
son and co-workers6 reported that canine “blocking” antibody prevented reac- 
tions to aerosols of ragweed extract in three passively sensitized dogs. 
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