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VII. BRONCHIAL DESESYITIZATION AND DESENSITIZATION IN I’assrv~L\ 
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T HE experiments presented here are additions t,o a series of observations’-” 
on different aspects of the broad problem of desensitization with bacterial 

haptens. The last report” was concerned largely with the role of specific 
hapten aerosols in local desensitization of bronchi. The problem of local re- 
sensitization following desensitization is introduced here, together with addi- 
tional data on local desensitizatioll. 

METHODS 

Guinea pigs were the experimental animals. Pneumococcal polysaccharidcs 
types VI and VIII were used and are referred to as challenging and de- 
sensitizing haptens. Types VI and VIII refined antipneumococcal rabbit sera 
were used as the heterologous, passively sensitizing antibodies. 

Passive sensitization was produced by intra-abdominal injections of vary- 
ing amounts of antiserum. 

Challenging and desensitizing concentrations of the polysaccharide hap- 
tens va.ried from 0.1 to 5.0 mg. per milliliter. The haptens were nebulized into 
a small glass box large enough to contain three small guinea pigs without 
crowding. The aerosol chamber was not quite airtight. The aerosol fog was 
kept dense enough to ooze visibly from the loose seams. A DeVilhiss No. 40 
nebulizer, connected wit,11 a source of compressed air bubbled through water, 
provided the fog. 

Local desensitization was assurned to be present when the guinea pigs 
were no longer affected by relatively prolonged exposures (eight to t>en 
minutes) to the aerosol fog which previously had caused unequivocal dyspnea. 

When testing for local sensitization, the animals were removed from t,hcJ 
fog promptly at the onset of unequivocal dyspnea. Failure to do so resulted in 
three undesirable effects in preliminary experiments : (I) a much higher inci- 
dence of anaphylactic death; (2) partial desensitization from the more pro- 
longed hapten exposure ; (3) partial desensitization from the progressively 
more severe reactions which developed when left in the fog. 

F'rom the Allergy Research Laboratory, Department of Internal Medicine, TJniversity of 
Virginia Medical School, Charlottesville. Virginia. 
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i nm. 1 \ / 
Type Type 

VI VIII 
0.5 0.5 

0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 

0.5 0.5 

0.5 0.5 
0.5 0.5 

0.5 0.5 

AEKOSOI, 
C!IIAI,I,RNGE ESI’OS~WE 

I’OT,YSAC. TIME 
(““::,:“I 

(M(:./m.) , ( MIN. ) 
-___ 

Type VI 

0.3 30 3.0 8% None 

0.3 30 3.0 8 l/i Nono 
0.3 30 3.0 8% None 
0.3 30 3.0 9 None 

Type VII1 

0.3 45 3.0 8 NOIIC 

00:: 45 30 3.0 3.0 8 8 NO11 Non<! C 

0.3 30 3.0 8 Nom 

I.A.-Intra-abtlominal, 
AD.--Anaphylactic death. 
Animals 9 and 10. No reaction when rechallenged for eight minutes with Type VI (3.0 mg. per milliliter). 

Sensitized animals were considered to be locally insensit,ive when, on first 
postsensitizat,ion exposure, they showed no dyspnea aft,er being in the hapten 
aerosol for eight to ten minut,es. 

The animals were observed for several minutes after removal from the 
fog. The degree of dyspnea recorded in the tables was the ma.ximum observed 
in this postaerosol period. 

Positive rea,ctions were graded slight dyspneu when the respiratory volume 
per breath increased definitely and unequivocally, usually with some slowing 
of respiration. I>yspnea was graded selqere when asphyxia seemed imminent. 
delight-naode?~a,te, modera.te, and moderately sel’erc were used to describe intcr- 
mediate degrees of dyspnea. A. D. describes tho typical anaphylactic death 
which occurred in a few animals. These terms were described in detail 
previously.” 

The term bronchial resensitization is used when locall>- desensitized pigs 
react to subsequent challenges with specific hapten aerosols. Spontaneous re- 
sensitization, as used here, means local rrsensitization which occurs without 
the use of additiona, sensitizing antiserum. 

Experiment I (Table I) .- 
Purposes: a. To sensitize passively against two types of pncumococcal po1.v- 

saccharides by simultaneous intra-abdominal injections of antiserum. 
b. TO demonstrate the specificity of the hapten reactions by challenging 

and then desensitizing with one type without preventing reactions and subse- 
quent desensitization to an aerosol of the other type. 
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TYPE VI AND TYPE VIII PNEG~UKOCCAL POLYSACCIIARIDES AND To hmxz; 
TH TYI,E VI AND TYPE VI11 POLYSACCHARIDES 

~4LI,ENGE 
WITH 

I I 
EX- 

I'POSITE POSURE 

3.0 2 Moderate 0.3 30 

8 Slight 
Slight 
Very 

sliglrt 

3.0 

3.0 
3.0 

3.0 

3 Modrrate 

3l/r Moderate 
1 Moderate 

to severe 
1 Moderate 

to srvrre 

AEROSOT, 
DESENS. EX- 

POLYSAC. POSURE 
(MO./ TIME 

0.3 30 
0.3 30 
0.3 30 

0.3 28 

0.3 28 
0.3 80 

0.3 80 

RECHAI,- 
LRNCrE 

POT>YSAC. 
(MO./ 
ML.) 

?'.YW 
VII1 

3.0 

3.0 
3.0 
3.0 

T?Jw 
VI 
3.0 

3.0 
3.0 

3.0 

EX- 
POSURI? 

TIME RE 

8 None 
8 NOllP 
8 NOllC 

LA.* 
SENS. 
DOSE 

ANTI- 
BCACIA 
SFRUZI 1 I 
(hII>.) 

7% NOTIf? 

7 '/$ None 
8 Slight # 

8 Slight # 

AEROSOI, 
CHAL- 
I,ENGE 

ACACIA 
(PER 

CFXT) 

$ 
0.75 2 3 

0.75 2 3 
0.75 3 

0.75 3 
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EX- 
POSURE 

TlME REAC 
(MIN.) TION ____- 

10 Slig11 
to 

mod 
era+,1 

10 Sligl 
10 Sligl 
10 Non< 

10 Non 

C. To sensitize the same animals passively with antiacacia serum after 
they had been desensitized with both types of pneumococcal haptens. 

This experiment was prompted by previous unsuccessful efforts to produce 
multiple sensitization.3 It was assumed that those failures were due to the 
unfortunate selection of ineffectual antigen-antibody systems. 

Preliminary studies showed that, antisera given at intervals of two hours 
inka-abdomina.lly resulted in specific concurrent 1oca.l sensitization t,n acacia 
and to type VI and type VIII pneumococcal polysaccharides. This local 
sensitization could be demonstrated more regularly to the polysaccharides 
than to acacia,. 

Nethod: Ten guinea pigs were sensitized passively with 0.5 ml. each of type 
VI and type VIII antiserum intra-abdominally. 

Six of these were challenged first with type VI hapten aerosol. The four 
which survived were desensitized with type VI hapten. They were then 
challenged and subsequently desensitized with type VIII hapten. The remain- 
ing four animals were challenged and then desensitized with type VIII hapt’en 
first. They then were challenged and desensitized with type VI hapten. 

The same eight, survivors were then sensitized passively with antiacacia 
rabbit serum intra-abdominally. They were challenged the next da.y with 3 
per cent, acacia aerosol. 

Iie.sults: Two of the animals challenged with strong (3 mg. per cubic milli- 
liter) t)-pe VI polysaccharide aerosol diet1 promptly in anaphylactic shock. 
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The four which were challenged and then desensitized first with type VI 
hapten aerosol reacted later when challenged with the type VIII aerosol and 
were subsequently desensitized specifically by it. 

The four animals challenged and desensitized first with type VIII subse- 
quently reacted to and were desensit,ized 1)~ type VI ha,pten aerosol. 

Four of the eight animals sensitized with antiacacia serum reacted defi- 
nitely t,o the aerosol challenge. Desensitization of these was not attempte(l, 
since it had been accomplished many times previously in acacia-sensitive ani- 
mals. The reaction of another was, perhaps, equivocal. The other three 
showed no reaction. This percentage of reactions to acacia aerosol is corn- 
parable to that of other animals sensitized with t,he same batch of antiacacia 
rabbit serum. 

Conclusions: 1. Specific local passive sensitization to multiple aerosol hap- 
tens and antigens can be conferred by suitable antisera. 

2. Local desensitization may be produced by aerosols specifically, one at a 
t,ime. 

Experiment 11 (Table II) .- 
Purpose: To see if intra-abdominal hapten injections will desensitize locally 

against aerosols of haptens. 
Method:: Three groups of animals were used. The first three animals were 

sensitized with 0.15 C.C. of type VIII antiserum. They were challenged with 
type VIII hapten aerosol (1.0 mg. per milliliter) to demonstrate sensitization. 
They were then given three desensitizing injections of 0.5, 1.0, and I.5 mg. of 

type VIII polysaccharide intra-abdominally in one day. 
The day after desensitization they were challenged with three times (3.0 

mg. per milliliter) the initial reacting concentration of hapten aerosol. 
The second group of three animals was sensitized with an arbitrarily 

larger dose, 0.5 cc., of type VIII antiserum. They were challenged with type 
VIII aerosol hapten (1.0 mg. per milliliter) to demonstrate sensitization. They 
were desensitized by the same method and dose as the first group. They were 
challenged the day after desensitization with five times (5.0 mg. per milliliter) 
the initial reacting concentration of polysaccharide aerosol. 

The third group of four animals was sensitized with 0.25 ml. of type VT 
antiserum. They reacted to the initial challenge with 1.0 mg. per milliliter 
hapten aerosol. 

They were desensitized with three larger doses of polysaccharide intra- 
abdominally, 0.5, 1.5, and 2.5 mg. in one day. The next day they were chal- 
lenged with three times the initial reacting concentration of hapten aerosol. 

Results: Two of three animals in both of the first, two (t,ype VIII) groups 
and all four of those in the third (type VI) group were completely desensitized 
locally. The int,ensity of the reaction was significantly reduced in the t,wo 
animals (Nos. 3 and 4) which were not completely desensitized. 

In eight other animals (not in the table) in which the initial reaction to 
aerosol challenge was slight, desensitization by the intra-abdominal poly- 
saccharide was complete. 
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Conclusions: Desensitization with haptens given intra-abdominally may prc 
vent reactions to specific hapten aerosols. Tdarger (loses of hapten intra- 
abdominally probably would have provided complc%c protection in pigs 3 and 4. 

Experiment III (Table III).- 

TABLE III. EXPERIMENT III. FAILURE TO ELICIT REVERSE PASSWE SENSITIZATION REACTIONS 
13%~ ,~EROSOL ANTISEWIM RUT ANAPHYLAXIS For,r,ow~r~ INTRAVENOIJS AWI%EKUM 

AEROSOL TYPE VI I. v. CHALLENGE 
I. V. SENS. DOSE 1: 5 ANTISERUM TYPE Vl CONC. 

GUINEA TYPE VI POLYSAC. EXPOSURE TIME ANTISERCM 
PIG ( MG. ) I i (MIN.) I I REACTION ( ML. ) REACTIOK 

1 2.0 
:i 

None 2.0 Severe 
2 2.0 .s None 2.0 Severe 
3 2.0 &- 10 None 2.0 A. D. 
4 2.0 None 2.0 Severe 
5 2.0 $g 

2 
:: None 2.0 A. D. 

6 1.0 
S$ 

: None 2.0 Moderate 
7 1.0 None 2.0 Moderate 

1.0 2 8 None 1.0 Moderate 
1.0 8 None 1.0 Moderate 

Purpose: To attempt to produce reversed passive allergic bronchial re- 
actions with an intravenous hapten as the sensitizer and specific antipneumo- 
coccal rabbit serum as the aerosol antibody. 

Xeth,od: Nine pigs were sensitized intravenously with 1.0 or 2.0 mg. of 
type VI pneumococcal polysaccharide. They were challenged one hour later 
with an aerosol of type VI antipneumococcal rabbit serum. After a negative 
aerosol challenge, they were given antipneumococcal type VI antiserum intra- 
venously to test for systemic reversed passive sensitization. 

Results: There were no reactions t,o the antiserum aerosol. All the animals 
had anaphyla.ctic shock when challenged intravenously with the antiserum. 

Two of three animals similarly treated with type VIII polysaccharide and 
antiserum had equivocal reactions to the antiserum aerosol. 

A number of other animals similarly treated, with other antigen-antibody 
systems, failed to react to the antiserum fog. 

Conclusions: Definite reversed, passive, anaphylactic reactions to nebulized 
antiserum were not produced, although anaphylaxis followed intravenous in- 
ject,ions of the same antiserum. 

Experiment IV (Table IV) .- 
Purposes: To resensitize bronchi passively after they have been desensitized 

locally. 

Nethod: Preliminary experiments showed that guinea pigs could be sensi- 
tized with 0.05, 0.1, and 0.15 ml. of antipneumococcal rabbit serum intra-abdomi- 
nally. 

Six guinea pigs (1 to 6 in table) were sensitized, three with type VI and 
three with type VIII antiserum. Sensitizatjion was confirmed by positive re- 
actions to a relatively weak concentration (1.0 mg. per milliliter) of the hap- 
ten aerosol. They were then desensitized by an a,erosoI of one-tenth (0.1 mg. 
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per milliliter) of the reacting concentration of the hapten. Desensitization 
was confirmed by a negative aerosol challenge with thirty times (3.0 mg. per 
milliliter) the desensitizing concentration of hapten. After desensitization the 
initial intra-abdominal sensitizing dose of antiserum was repeated. 

Two other pigs (7 and 8) were given initial sensit,izing doses of 0.05 ml. 
of antiserum. They had no or equivocal reactions to the first (strong, 3.0 mg. 
per milliliter) aerosol hapten challenge. They were t,hen given an additional 
0.1 C.C. of antiserum intra-abdominally. They were rechallenped the nest day 
with the strong aerosol concentration which initially had failed to elicit 
significant reactions. 

Results: None of the pigs reacted to the desensitizing concentration (0.1 
mg. per milliliter) of the hapten. Five of the six animals which had been 
tlesensitized locally by the weak hapten aerosol were resensitized by repeating 
the initial sensitizing dose of antiserum. The one which was not resensitized 
was one of the two which received the smallest resensitizing dose of anti- 
serum. The other two, which had been sensitized very slightly or not at all 
by the first small dose of antiserum, became sensitized when additional sensitix- 
inp doses of antiserum were given. 

Conclusions: 1. Locally desensitized guinea pigs can be resensitized USLI- 

ally by repeating the initial intra-abclominal dose of sensitizing antiserum. 
2. Guinea pigs which do not become sensitized locally by small intra- 

abdominal doses of antiserum may become sensitive if subsequent larger 
sensitizing doses are given. 

3. Local desensitization may be effected by subreacting concentrations of 
the hapten aerosol. This desensitization may be effective against thirty 
multiples of the desensitizing concentration of the hapten. 

Eqperiment V (Table V) .- 
Purpose: To determine whether spontaneous local resensitization will 

occur after local desensitization in guinea pigs previously sensitized with very 
large doses of antiserum. 

In earlier experiments,” using small sensitizing doses of 0.65 ml. of anti- 
serum or less, local desensitization persisted nine to eleven days (about as long 
as passive sensitization lasted) and spontaneous resensitization was not oh- 
served. 

Method and results: Thirteen guinea pigs were sensitized with 5.0 ml. type 
VI antiserum. The nest day eleven of them reacted when challenged with 
type VI pneumococcal polysaccharide aerosol. The ten survivors were de- 
sensitized promptly with 1.0 or 0.5 mg. per milliliter hapt,en aerosol. De- 
sensitization was confirmed by failure to react when challenged with a stronger 
(3.0 mg. per milliliter) aerosol. Seven days (Nos. I to 4) and two days (n’os. 
7 to 12) later they were rechallenged with type VI polysaccharide aerosol. 
Seven of the ten pigs reacted. 

Two pigs (Nos. 5 and 6) were not desensitized. They were used as posi- 
tive controls and were challenged with type VI polysaecharide on the ninth 
day. They reacted promptly. 
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Four pigs (Nos. 14 to 17) were not sensitized. They were negative con- 
trols. They did not react to any of the aerosol challenges. 

Conclusions: 1. Guinea pigs passively sensit,ixcd with large amounts of 
antiserum may remain sensitized for at least nine days. 

2. Seven of ten such animals had become spont,aneously resensitized 
locally when challenged seven or two days after effective local desensitization 
by an aerosol of specific hapten. Three did not become resensitized. 

3. This is in contrast, to the persistence of local desensitization for at 
least nine days when small doses of sensitizing antiserum were used.3 

4. Some unrecognized factor other than the administration of +30 mul- 
tiples of a normally sensitizing dose of antiserum is necessary to produce 
spontaneous resensitization at will. 

DISCUSSION 

It was stated earlier3 that: “It would have emphasized the specificity of 
the desensitization if some guinea, pigs had been sensitized to antigens or 
haptens and had then been desensitized, specifically against one, without pre- 
vention of the aerosol reaction to the other.” Experiment I provides t,his 
emphasis of the specificity of the aerosol desensitization. In addition, it shows 
that guinea pigs may be passively sensitized so they will react locally and specifi- 
cally to aerosols of three, and presumably more, haptens or a.ntigens. The 
earlier unsuccessful attempts3 are not completely explained. Partial explana- 
tions lie in: (1) the unfortunate selection of the type II pneumococcal anti- 
body-polysaccharide system, which would not sensitize;3 (2) the fact that 
passive local sensitization of the bronchi is much less consistently demon- 
strated by aerosols, both in degree and incidence, than is systemic sensitiza- 
tion by intravenous challenge. This is true of the six antigen-antibody 
systems used so far in this laboratory. 

It has been shown3 that aerosol desensitization is local, that is, subsequent 
intravenous haptens will cause prompt anaphylaxis. Experiment II shows 
that the converse of this is not true. In other words, the bronchi of guinea 
pigs desensitized by intra-abdominal injections of the hapten did not react to the 
postdesensitization aerosol hapt,en challenge. It is assumed that these pigs wcrc 
systemically desensitized, since earlier experiments2 had shown that smaller 
doses of hapten would protect against intravenous challenge with the poly- 
saccharide. 

A rea.dy explanation of the broader effectiveness of intra-abdominal versus 
aerosol desensitization seems to lie in the great differences in the amounts of 
hapten used in the two procedures. Intra-abdominal desensitization required 
3 to 4.5 mg. of the hapten, whereas in local desensitization by aerosol only 
about 350 gamma of hapten is inhaled per hour (using Feinberg’s4 estimates 
of antigen inhaled by aerosol). NO method has been devised yet for estimating 
how much inhaled antigen gets into the circulation. 

The importance of the quantity of hapten used in intra-abdominal de- 
sensitization against local reactions to aerosols is suggested by these observa- 



tions : (I) All four animals receiving the larger desensitizing doses, in Esperi- 
merit II, were completely protected. (‘2) The smaller desensitizing doses pro- 
tected only two of three animals in each of the first two groups. 

It is of interest that all eight of the animals, rnentioned but not tabulated 
in Esperiment IT, which reacted only slightly to the initial aerosol challenge 
were completely desensitized by the smaller irrt~a-ahdarrrinal doses of hapten. 

No effort, has been made to explain the unsuccessful attempts to elicit 
dyspnea in the reverse passive aerosol anaphylasis experiment (III). It is 
probable that too little antiserum is absorbed by aerosol4 to rnediate a reaction. 
It is not likely that massive sensitizing doses of hapten would be successful. 

Passing attention should be given to the observation in Experiment IV 
that very weak nonreacting concentrations of hapten aerosol desensitized 
completely against thirty multiples of the desensitizing concentration. This 
is more impressive than the fifteen to twenty multiples previously reported.” 

In the preceding article” it was shown that local desensitization lasted 
nine to eleven days, under the conditions of those experiments. Hersheimer’ 
reported that, actively sensitized guinea pigs desensitized by an aerosol of a 
whole antigen became resensitized spontaneously in a few days. It seemed 
proper to attempt to reconcile these two seemingly contradictory conclusions. 
Examination of the earlier data” suggested that the observed failure to be- 
come resensitized might be due to amounts of circulating antibody insufficient 
to induce spontaneous local resensitization after local desensitization. Esperi- 
merits TV and V were designed to test this hypothesis. 

The results of Experiment 1V supported this hypothesis in three ways: 
(1) animals which were not sensitized by the initial small sensitizing dose 
became sensitive when additional sensitizing antiserum was given ; (2) most 
of the locally desensitized animals were resensitized when the original sensitiz- 
ing dose was repeated; (3) the desensitized animal which did not become re- 
sensitized was one of two which received the smallest sensitizing and re- 
sensitizing doses of antiserum. 

The results in Experiment V give additional support to t,he hypothesis. 
In the earlier experiments,” in which local desensitization was lasting, the 
sensitizing doses of ant,isc~rum were small, roughly, 3.5 to 4.5 multiples of the 
rrearaly minimal effective sensitizing dose of 0.15 cc. used in Experiment IV. 
When X3.3 multiples (5.0 c.c.) of t,his small (0.15 c.c.) sensitizing dose were 
used in Experiment V, sl)ontaneous resensitization occurred. It seems reason- 
ahlr to assume that the large (5.0 ml.) sensitizin, v dose of antiserurn supplied 
enough excess circulating ant,ibody (a) to neut,ralize the small amount of de- 
sensit,izing hapten locally and subsequently (1~) to resensitize the bronchi. 

Antibody production in actively sensitized guinea pigs continues long 
enough to maintain active sensitization for several rrrorrths.“. ’ The assumption 
seems reasonable, therefore, that there was enough excess antibody to explain 
the spontaneous resensitization in Hersheimer’s” actively sensitized animals. 
Tt should take very little to replace the antibody neutralized by the 5350 
gamma per hour of haptens inhaled in desensitization. 
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The problem of spontaneous resensitization is not as simple as the pre- 
ceding discussion would lead one to believe. Other unrecognized factors arc 
undoubtedly concerned. This opinion is derived from t,wo attempts to titrate, 
roughly, the smallest amounts of type VIII and type VI antisera which would 
produce spontaneous resensitization. The results with type VIIT were so at 
variance with those with type VI antiserum that further study is needed to 
resolve the differences. 

Spontaneous resensitization has received scant attention in the recent 
literature. It is obviously important in any consideration of the duration of 
desensitization. It seems likely that a quantitative relationship between 
sensitizing antibody and desensitizing hapten or antigen will be shown to be 
the crux of the problem. Such a relationship already has been reported in 
reverse passive anaphylaxis resensitization.8 

No hypothesis is offered to explain the marked variations observed in: 
(1) the incidence, intensity, and time of onset of the reactions to specific 
aerosols ; (2) the desensitizing time ; (3) the concentration of effective chal- 
lenging doses; (4) the amounts of sensitizing antiserum necessary to produce 
spontaneous resensitization ; and (5) the efficiency of different antigen-anti- 
body systems. This is in striking contrast to the relatively uniform reactions 
to intravenous challenges obtained in similarly sensitized animals. 

SUMMARY ASD COKCLUSIONS 

These additional studies of bacterial haptens in local desensitization of 
passively sensitized guinea pigs permit the following conclusions : 

1. Suitable antisera can confer multiple passive sensitization to guinea 
pigs so they will react to and be desensitized specifically by aerosols of each 
hapten, one at a time. 

2. Specific bronchial desensitization may be induced by intra-abdominal 
injections, as well as by the previously reported aerosols of haptens. 

3. Attempts to elicit reverse passive anaphylactic reactions to nebnlized 
antiserum were unsuccessful, although anaphylaxis followed intravenous in- 
jections of the same antiserum. 

4. Locally desensitized bronchi can be resensitized, usually, by repeating 
the intra-abdominal dose of sensitizing antiserum. 

5. Subsequent larger intra-abdominal doses of antiserum may sensitize 
when earlier smaller doses do not. 

6. Local desensitization of bronchi may be effected by subreacting con- 

centrations of hapten aerosol. This desensitization may be effective against. 
thirty multiples of the desensitizing concentration of hapten. 

7. Spontaneous local resensitization was observed two days and seven 
days after effective local desensitization in some, but not all, animals sensi- 
tized passively with large amounts of antiserum. 

8. The problem of resensitization has received scant attention in the past. 
It needs more study. 



REFERENCES 

1. Swineford, Oscar, Jr., and Reynolds, Roger J.: Studies in Bacterial Allergy. IV. The 
Transitory Nature of Desensitization of the Passively Sensitized Guinea Pig 
Uterus With a Bacterial Hapten, With a Note on 95 Per Cent 0, - 5 Per Cent CO, 
as an Aerating Mixture, J. ALLERGY 22: 156, 1951. 

2. Smineford, Oscar, Jr., and Reynolds, Roger J.: Studies in Bacterial Allergy. V. Per- 
sistence of Desensitization. With Bacterial Haatens. of Guinea Pies Sensitized 
Passively With Heterologous Serum, J. ALLERGV i2: ?&I, 1951. - 

3. Swineford, Oscar, Jr.: Studies in Bacterial Allergy. VI. Hapten Aerosol Desensitization 
of Guinea Pias Passivelv Sensitized to Snecific Pneumococcal Polrsaccharides, 
J. ALLERGY 257 260, 1954.' 

I 

4. Feinberg, S. M., Noren, B., and Feinberg, R.: XI. Aerosolized Antihistamine Drugs in 
the Prevention of Histamine Bronchospasm in Guinea Pigs, J. ALIZRGP 19: 90, 
1948. 

5. Herxheimer, H.: Repeatable “Microshocks” of Constant Strength in Guinea Pig 
Anaphylaxis, J. Physiol. 117: 251, 1952. 

6. Wilson. G. 8.. and Miles. A. A.: Princivles of Baeterioloev and Immunitv (Tonlev and 
%ilsonj, Vol. II, kd. 3, Baltimore, 1946, Williams “& Wilkins Company, Lp. d1142. 

7. MeMaster, P. D., and Kruse, H.: Persistence of Antigen, Federation Proc. 9: 387, 1959. 
8. Swineford, Oscar, Jr., and Faulkner, Donald T.: Reactions to Antipneumococcal Rabbit 

Serum. XIII. Re-injection of an Excess of Polysaccharide Resensitizes Guinea 
Pigs to Normally Shocking Doses of Antiserum, J. ALLERGY 20: 87, 1949. 


