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ABSTRACT 

The existence of cross-antigenicity among various pollens 

was demonstrated by the precipitin tests and gel-diffusion studies. 

The anti-pollen sera were produced by injection of pollen 

suspensions intravenously and pollen extract plus Freund's incomp

lete adjuvant subcutaneously into the rabbits. 

There were no major differences between the two methods of 

immunization when investigations with anti-pollen sera by means of 

agglutination tests, interfacial precipitin tests and gel-diffusion techni

ques were employed for analysis. However, there are many indica

tions that the pollen suspensions are weaker antigens than the pollen 

extracts plus Freund's incomplete adjuvant. 

Cross-reactivity was demonstrated but the cross-reactions 

could not be satisfactorily correlated with the current botanical 

classification of pollens. 
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INTRODUCTION 

Inhalant pollinosis is one of the most distressing and persis

tent non-fatal diseases of human beings. Its prevalence and intensity-

depends to a large extent upon the predominance of certain botanical 

flora in the locality of the sufferer. For many years, however, clini

cians have been perplexed about the incomplete recovery of individuals 

who move from one locale to another where the supposedly offending 

allergen is not present. 

West of the Rocky Mountains, the weed pollens which rival rag

weed in importance are various amaranths (pigweed or tumbleweed), 

artemisias (sages), chenopods (lambsquarter), cockleburs and russian 

thistle (1). East of the Rocky Mountains, one is exposed to ragweed 

with distributions of other weak pollens to a much lesser degree (2, 3). 

It can be speculated that an individual acquires new sensitivities or 

manifests occult sensitivities to the indigenous weed pollens, or that 

cross-antigenic relationships exist between weed pollens which appear 

otherwise unrelated. The latter explanation seems more plausible with 

respect to time required to acquire new sensitivities as shown by clini

cal and experimental observations relative to certain members of the 

grass pollens (4-9). 

1 
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In a study of the cross-antigenicity of pollens, isolated aller

genic substance(s) should be considered. The exact chemical nature 

of such an allergenic substance(s) is unknown and remains controver

sial (10-16). Some investigators believe the allergenic substance is a 

protein (17-21), whereas others present evidence that it may be a 

carbohydrate (20-22). Studies have proven that there is not a simple 

answer to the antigenic activity of pollen excitant, but investigations 

with ragweed pollen indicate that it is a complex antigenic substance 

(14, 16,23-26) containing many fractions (27-32). 

Whatever may be the answer to the exact chemical nature of 

the allergen, it is still possible to determine to some extent the anti

genic relationships between pollens by precipitin tests (33-36), aggluti

nation tests (37-39) and gel-diffusion techniques (40-47). Such 

relationship should be demonstrable provided that the allergens can be 

extracted in sufficient quantities from the pollens. Actually, no single 

recognized method of preparation for extracts has been established 

(48-52), nor do we know the exact method of rabbit immunization for 

the highest production of antibodies (34, 36, 38, 53). Even though the 

lower animals may produce less and weaker antibody to weed pollens 

than human beings (34), use of these species gives us at least a crude 

tool to study the cross-antigenicity of pollens. 

Further information about antigenic relationships of pollens 

might be helpful in explaining what happens to the number of individuals 
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who emigrate to different geographic locale seeking relief from hay-

fever and experience complete recovery. In other instances, relief 

has been negligible, or even the symptoms have been enhanced. 

The present investigation was undertaken to ascertain whether 

antigenic relationships exist between pollens indigenous to various 

areas of the United States. 



MATERIALS AND EXPERIMENTAL METHODS 

Pollens 

Pollens were obtained through the courtesy of Hollister-Stier 

Co. The following pollens were employed: 

russian thistle (Salsola pestifer) 

giant ragweed (Ambrosia trifida) 

pigweed (Amaranthus retroflexus) 

lambsquarter (Chenopodium album) 

careless weed (Amaranthus palmeria) 

common sage (Artemesia tridentata) 

cocklebur (Xanthium pennsylvanicum) 

These pollens were defatted by continuous extraction with anhy

drous ether in a soxhlet apparatus for 6-10 hours or until no visible 

color could be seen in the ether extract. Defatted pollen was air-dried 

for approximately 3 hours under the hood, then the dried pollen was 

stored in tight jars at room temperature (72F). 

Preparation of pollen extracts. - -Five g of pollen together with 

8 g of glass beads and 2 g of silica were shaken on a Mickle tissue dis

integrator for 20 minutes at 3600 strokes per minute. The homogenate 

was mixed with 100 ml of buffered saline (3. 63 gm of KH0POA;14. 31 

4 
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gm of Na0HFO • 7H„0; 50 gm of NaCl; 1970 ml distilled water adjusted 
« 4 & 

to pH 7. 0 with 0. IN NaOH) on a magnetic stirrer for 24 hours at room 

temperature (72 F). The solution was centrifuged in a Sorvall refrigera

ted centrifuge at 27, 000 x g for 20 minutes. The supernatant fluid was 

filtered through Buchner coarse filters several times, and then through 

millipore membranes with porosity of 1.2 microns. The filtrate was 

dialyzed against double distilled water. The water was changed every 

two hours or until it no longer appeared colored. The dialyzed mixture 

was concentrated by pervaporation to approximately one fourth the 

original volume. The concentrate was reconstituted to 0. 15 MNaCl. 

Then the extracts were preserved with 1:15, 000 phenylmercuric 

nitrate. Sterility was checked fey inoculation into meat infusion broth 

which was incubated for 24 hours at 37 C. The extracts were frozen 

at -20 C. The nitrogen content of extracts were determined by a 

micro-Kjeldahl method (54). 

Preparation of pollen suspensions. --Pollen grains were washed 

3 times in 0.15 M NaCl solution adjusted to pH 7. 0 with 0.1 N NaOH, 

and suspended to a 0. 5 percent concentration. The pollen suspension 

was preserved by the addition of 1:15, 000 phenylmercuric nitrate. The 

sterility of the pollen suspension was determined by inoculation into meat 
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infusion broth and incubated for 24 hours at 37 C. These pollen sus

pensions were stored at 4C. 

Preparation of antisera 

Six to eight pound New Zealand albino male rabbits were used 

for immunizations. Two methods of immunization were employed for 

the preparation of rabbit anti-pollen sera. 

Use of Freund's incomplete adjuvant. --This method employed 

Freund's incomplete adjuvant which consists of 1. 5 ml Arlacel A and 

8. 5 ml mineral oil. An emulsion of equal amounts of extract and 

Freund's incomplete adjuvant were made. The emulsion was injected 

subcutaneously into the shaven backs of rabbits in a number of different 

sites, placing 0.2 ml to 0. 5 ml per injection site giving a total of 

10-25 mg protein per rabbit. After a month, the antibody titers were 

determined weekly for the next two months. When no further increase 

in antibody titer occurred, the rabbits were exsanguinated by heart 

puncture. Clotted blood was permitted to stand overnight in the re

frigerator. The serum was decanted and centrifuged in an Internation

al refrigerated centrifuge at 500 x g for 15 minutes. The serum was 

frozen and stored at -20 C. 

Use of pollen suspension. --The second method of obtaining 

rabbit anti-pollen sera employed the intravenous injection of pollen 

suspension. Rabbits were inoculated in the marginal ear vein accord

ing to the following schedule: 
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Day 0. 5% Pollen Suspension 

13 

11 

1 

3 

5 

7 

9 

0. 5 ml 

0. 5 ml 

1. 0 ml 

1. 0 ml 

1. 0 ml 

2. 0 ml 

2.0 ml 

15 3. 0 ml 

After three weeks, rabbits were test bled from the marginal 

ear vein for antibody production. Booster doses of pollen suspension 

were given the following two months in an attempt to increase the anti

body titer. Approximately 3 months after the original intravenous 

injection, rabbits were exsanguinated by heart puncture. Blood was 

permitted to clot overnight in the refrigerator. Serum was decanted, 

centrifuged and then stored at -20 C. 

Serological methods 

Agglutination test. - -Equal volumes of 1:1000 pollen suspension 

(pollen grains washed three times in 0.15 M NaCl), and the anti-pollen 

serum at various dilutions were mixed in 13 x 100 mm tubes. The 

tubes were incubated at 37 C for 18-24 hours and then refrigerated for 

one week. Readings were made daily. Definite clumping of pollen 

grains were recorded as heavy (H) or light (L) depending upon the visi

bility of the clumps macroscopically over a concave mirror. 
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Precipitin test. - -The precipitin test employed was the ring or 

interfacial test using 5 mm glass precipitin tubes. Two drops of rabbit 

anti-pollen serum were placed in the tube and then overlaid carefully 

with serial dilution of the pollen extract. Readings were made within 

90 minutes after the addition of the last quantity of pollen extract. 

Gel-diffusion technique. - -Gel-diffusion studies were based upon 

the procedure described by Ouchterlony (46). Ionagar No. 2 (Consoli- : 

dated Laboratories, Inc., Chicago Heights, 111.) was dissolved in 

0.15 M NaCl solution in flowing steam at a 0. 5% solution. After the 

melted agar cooled to approximately 45 C, 10 ml of 1:1500 phenylmer-

curic nitrate was added per 90 ml agar, and then approximately 25 ml 

of the agar was dispersed into sterile Petri dishes (100 mm x 15 mm) 

to form layers approximately 11 mm thick. After the agar solidified, 

a pattern was cut into the agar using a commercially designed cutter 

(Feinberg gel cutter). This pattern consisted of a central well and six 

circumferential wells cut equal distances apart so that the distance 

from the edge of the center well to that of each surrounding well is 

about 10 mm. The central well measured 10 mm and the circumfer

ential wells 5 mm in diameter. Agar plugs were removed by aspira

tion and the wells partially "sealed" with droplets of melted agar to 

avoid seepage of reactants. Approximately 0.25 ml of rabbit anti-

pollen serum was pipetted into the center well and about 0.. 1 ml of the 

pollen extracts in each of the wells with one well being saline control. 
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Gel-diffusion plates were incubated at 37C in a moist chamber for a 

week. Daily readings were made. The optimum precipitation usually 

occurred at 72-96 hours. 



EXPERIMENTAL RESULTS 

Pollen grains which had been shaken on the Mickle tissue disin

tegrator exhibited very slight disruption of the grains upon examination 

under the microscope. 

The nitrogen determinations on the pollen extracts were in the 

range of 0. 4 mgm to 0. 6 mgm nitrogen per ml. Rabbits were immuni

zed with 4 ml of each of the pollen extract adjuvant mixtures. There 

appeared to be no correlation between amount of nitrogen injected into 

the rabbit and antibody production. 

A month after the injection of the pollen extract, the animals 

were test bled. Interfacial precipitin tests were performed, and these 

exhibited titers of less than 100. The animals were then bled weekly 

for six weeks. During this time, there was only a slight increase in 

antibody production. Since the peak titers appeared to have been 

reached, the rabbits were exsanguinated. 

Another group of animals was immunized intravenously with 

pollen suspensions. Interfacial precipitin titers on the sera from these 

animals were performed weekly after the last pollen suspension injec

tion for a period of three weeks. The precipitin titers were very low 

(1-10). Therefore, booster doses of pollen suspension were given at 

approximately ten day intervals. After four booster injections, there 

10 
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was no significant rise in antibody level and rabbits were exsanguinat

ed. 

Reactions between immune sera and pollens were negative in 

the agglutination tests except in the case of antiserum to the giant 

ragweed pollen suspension. This homologous reaction demonstrated 

a heavy clumping at the titers of 1:2 and 1:4 with a slight clumping at 

titers of 1:8 and 1:16. Since giant ragweed exhibited an agglutination 

titer, heterologous titrations with the other pollens were performed. 

The results were all negative. 

Homologous precipitin titers were slightly higher for the rab

bit anti-pollen extract sera than for the anti-pollen suspension sera. 

All the anti-pollen extract sera exhibited a titer of 256 except giant 

ragweed which had a titer of 512. Four of the anti-pollen suspension 

sera had a titer of 32, two of the immune sera had the titer of 64 and 

giant ragweed had the highest titer at 128. These results are sum

marized in Table 1. 

The heterologous precipitin titers of the immune sera to vari

ous pollen extracts are presented in Tables 2-8. It is evident from 

these tables that less cross-reactivity exists between anti-pollen sus

pension sera than the anti-pollen extract sera to heterologous pollens. 

The anti-pollen extract immune serum to russian thistle cross-

reacts with pigweed, lambsquarter and careless weed extracts. No 

cross reactivity occurs with giant ragweed or common sage. However, 



TABLE 1. --Homologous precipitin titers of rabbit anti-pollen sera. 

Dilution of extract 

1:2 1:4 1:8 1:16 1:32 1:64 1:128 1:256 1:512 1:1024 Antigen Control 

Anti-pollen extract 
sera 

Russian thistle + + + + + + + + - - -

Giant ragweed + + + + + + + + + - -

Pigweed + + + + + + + + - - -

Lambsquarter + + + + + + + + - - -

Careless weed + + + + + + + + - - -

Common sage + + + + + + + + - - -

Cocklebur + + + + + + + + — — — 

Anti-pollen suspen 
sion sera 

Russian thistle + + + + + + - - - - -

Giant ragweed + + + + + + + - - - -

Pigweed + + + + + + - - - - -

Lambsquarter + + + + + - - - - - -

Careless weed + + + + + - - - - - -

Common sage + + + + - - - - - - -

Cocklebur + + + + + + - - — - — 

+ = positive 
= negative 

+ = questionable 



TABLE 2. --Precipitin reactions of rabbitanfi'seralorussian thistle pollen-suspension and pollen-
extract with various other pollen extracts. * 

1 • 

Dilution of extract 
1 

Pollen 1: 8 1:16: 1:32 1:64 1:128 1:256 1:512 1:1024 
extracts P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E 

Russian thistle 
** 

+ + + + + + 1 +
 

+
 + + - -

Giant ragweed 

Pigweed + + + + + + + + - -

Lambs quarter - + -4- + + + - - -

Careless weed - + - + 4- _ . _ - - - -

Common sage 

Cocklebur 

Antibody and antigen controls were all negative. + = positive 

P-S = Rabbit anti-pollen suspension antiserum. ' - = negative 

*^*P-E= Rabbit anti-pollen extract antiserum. + = questionable 



TABLE 3. --Precipitin reactions of rabbit antisera to giant ragweed pollen-suspension and pollen-
extract with various other pollen extracts.* 

Dilution of extract 

Pollen 
extracts 

1 8 1 16 1 32 1:64 1:128 1- 256 1: 512 1:1024 Pollen 
extracts P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E 

Russian thistle 
** 

+ 

OL> *V T ' 
+ + + + + + - + - - - - r 

Giant ragweed + + + + + + + + + + - + - - -

Pigweed + + + + + + + - - - - - -

Lambs quarter + + + + + + + 
i - - - - -

Careless weed - - - - -

Common sage - + - + - + + - - - - - -

Cocklebur + + + + + • + + - - - - ~ — — 

Antibody and antigen controls were all negative. 

P-S = Rabbit anti-pollen suspension antiserum. 

' P-E= Rabbit anti-pollen extract antiserum. 

+ = positive 

- = negative 

+ = questionable 



TABLE 4. --Precipitin reactions of rabbit antisera to pigweed pollen-suspension and pollen extract 
with various other pollen extracts. * 

Dilution of extract 

Pollen 
extracts 

Russian thistle 

1 8 1: 16 1 32 1:64 1:128 1:256 1:512 1:1024 
Pollen 

extracts 

Russian thistle 

P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E 
Pollen 

extracts 

Russian thistle 
f-r> 

+- + 

. 

+ + + + + + + - - -

Giant ragweed 

Pigweed + + + + + + + + + + - -

Lambsquarter + + + + + + +-

Careless weed 

Common sage - + - + - + - - - - -

Cocklebur + + + + + + + + + - - -

Antibody and antigen controls were all negative. + = positive 

P-S = Rabbit anti-pollen suspension antiserum. - = negative 

P - E =  R a b b i t  a n t i - p o l l e n  e x t r a c t  a n t i s e r u m .  +  =  q u e s t i o n a b l e  



TABLE 5. --Precipitin reactions of rabbit antiser.a to lambsquarter pollen-suspension and pollen-
extract with various other pollen extracts.' 

Dilution of extract 

Pollen 
extracts 

1 8 1:16 1:32 1:64 1:128 1:256 1:512 1:1024 
Pollen 

extracts P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E 

Russian thistle + 

'I- -i- "V 

+ + + 

Giant ragweed 

Pigweed - + + + + - - - -

Lambsquarter + + + + + + + + + + - -

Careless weed - + + + + - - - -

Common sage - + + + T - - , - -

Cocklebur +_ + + + - - - - -

Antibody and antigen controls were all negative. + = positive 

P-S = Rabbit anti-pollen suspension antiserum. - = negative 

P-E = Rabbit anti-pollen extract antiserum. + = questionable 



TABLE 6. --Precipitin reactions of rabbitantisBrato careless weed pollen-suspension and pollen-
extract with various other pollen extracts.* 

Dilution of extract 

Pollen 
extracts 

1 :8 1 16 1:32 1:64 1:128 1:256 1:512 1:1024 
Pollen 

extracts 
P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E 

Pollen 
extracts <J~ 

Russian thistle + + + + + 

Giant ragweed + + + + + 

Pigweed _+ + + + 

Lambsquarter + + + + 

Careless weed + + + + + + + + + - -

Common sage 

Cocklebur + - + - - - - - -

Antibody and antigen controls were all negative. 
\, 

P-S = Rabbit anti-pollen suspension antiserum. 
u 

P-E= Rabbit anti-pollen extract antiserum. 

+ = positive 

- = negative 

+ = questionable 



TABLE 7. - -Precipitin reactions of rabbit antisera to common sage pollen-suspension and pollen-^ 
extract with various other pollen extracts. ̂  

Dilution of extract 

1:8 1:16 1:32 1:64 1:128 1:256 1:512 1:102a 
Pollen 

extracts P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E 

Russian thistle 

Giant ragweed 

Pigweed 

Lambs quarter -

Careless weed 

Common sage 1 +
 

1 +
 +

 1 

+
 1 + + + + - -

Cocklebur 

Antibody and antigen controls were all negative. 
'i- v 

P-S = Rabbit anti-pollen suspension antiserum. 
j'c  ̂

P-E= Rabbit anti-pollen extract antiserum. 

+ = positive 

- = negative 

+ = questionable 



TABLE 8. --Precipitin reactions of rabbit antisera to cocklebur pollen-suspension and pollen-
extract with various other pollen extracts.''" 

Dilution of extract 

1 8 1: 16 1:32 1:64 1:128 1:256 1: 512 1:1024 
Pollen 

extracts P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E 

Russian thistle + + + + + + + + - - - -

Giant ragweed - + -- -f 

Pigweed + + + + + - - - - -

Lambsquarter + ~r + + + + - _ - - -

Careless weed - - + + + + - - - -

Common sage - + - + 4 + + - - - -

Cocklebur + + + + + + + + + + - - -

Antibody and antigen controls were all negative. + = positive 
•ii" 

P-S = Rabbitt anti-pollen suspension antiserum. - = negative 

P-E = Rabbit anti-pollen extract antiserum, + = questionable 
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giant ragweed immune serum precipitates extracts of russian thistle, 

and other pollens except careless weed. Pigweed cross-reacts with 

all other pollens except giant ragweed or careless weed. The lambs -

quarter does not react with giant ragweed. The immune serum to 

careless weed has no cross-reaction with common sage, but cross 

reacts with the other pollens. The common sage immune cross-

reactivity with giant ragweed, pigweed and lambsquarter was question

able. Finally, cocklebur immune serum cross-reacts with all other 

pollen extracts. 

Among the anti-pollen suspension sera, a summary of the cross-

reactions is presented in Table 9. 

In the gel-diffusion studies, extracts of the various pollens were 

compared with homologous and heterologous anti-pollen sera. In ad

dition, the homologous extract was diluted 1:2, 1:4, and 1:8. Most of 

the precipitin bands were not of the typical distinct type, but were faint 

and diffuse. The immune sera to pollen suspensions demonstrated 

fewer bands as the dilution of homologous extract increased than did 

the immune sera to pollen extracts. Immune sera to giant ragweed, 

pigweed and careless weed extracts exhibited two bands, whereas 

cocklebur produced three bands when concentrated sera were used. 

Upon dilution of these extracts, the multiple bands were reduced to 

single bands. Double bands with various heterologous pollens were 

produced by the pigweed, lambsquarter and cocklebur extract antisera. 



TABLE 9. --Summary of cross-reactions of precipitin titers of rabbit anti-pollen sera. 

Rabbit anti-pollen suspension and extract sera 

Russian 
thistle 

Giant 
Ragweed Pigweed 

Lambs -
quarter 

Careless 
weed 

Common 
sage Cocklebur 

P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E 

Russian 
thistle 

J. J. 

32 

»v' 

256 32 128 64 128 32 32 16 32 . 32 128 

Giant ragweed - - 128 512 - - - - 16 32 - - 16 

Pigweed 32 128 32 64 64 256 - 32 - 16 - 16 64 

Lambs quarter - 128 32 64 32 64 64 256 - 16 - 16 64 

Careless weed 

Common sage ; 32 : , ' 
CO 

— 32- _ 

64 * 
32— 

32 256 

16— 64— _ 

128 

128— 

Cocklebur - - 32 32 64 128 - 32 - 16 - 64 256 

+ = questionable 

P-S = rabbit anti-pollen suspension antisera 

P-E= rabbit anti-pollen extract antisera 



The cross-reactivity of these gel-diffusion reactions is tabulated in 

Table 10 and Table 11. 



TABLE 10. —Homologous gel-diffusion reactions with dilution of extracts. 

Dilution of extracts 

Cone. 1:2 1:4 1:8 

P-S P-E P-S P-E P-S P-E P-S P-E 
Anti-pollen sera 

Russian thistle . F - - - -

Giant ragweed 
* 

S(2) - S S F 

Pigweed S(2) - S s F 

Lambsquarter F S - - - -

Careless weed F F(2) F F F -

Common sage F F - - - -

Cocklebur F F(3) F F F F 

number of bands F = faint band 

rabbit anti-pollen suspension antiserum S = strong band 

rabbit anti-pollen extract antiserum 

CO 
CO 



TABLE 11. --Homologous and heterologous gel-diffusion reactions among rabbit anti-pollen sera 
and pollen extracts. 

Anti-pollen sera 
Russian 
thistle 

Giant 
ragweed Pigweed 

Lambs-
quarter 

Careless 
weed 

Common 
sage Cocklebur 

Pollen extracts P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E P-S P-E 

Russian thistle F F - F(2)* - - - - F(2) 

Giant ragweed - - S(2) - - - - - F(2) 

Pigweed - - - S(2) - F - F 

Lambsquarter - S F S F - F 

Careless weed _[ 
- - - F(2) F F(2) - - F(2) 

Common sage - - - - - - -

Cocklebur - - - - F(2) - F(2) - F F(3) 

* = number of bands 
** = rabbit anti-pollen suspension antisera 

*** = rabbit anti-pollen extract antisera 

F = faint band 

S = strong band 

tS3 



DISCUSSION 

The pollens used in this study can be considered in three gen

eral botanical groups. First is the ragweed family (Ambrosieae) 

which is an extremely large group with cocklebur belonging to one 

tribe and common sage to another tribe (6). For the most part, these 

tribes are interrelated, but the degree of relationship varies widely. 

References have been made to the second and third groups (Amarantha-

ceae and Chenopodiaceae) as the Amaranth-Chenopod group because 

there exists an antigenic similarity among its members (45). In this 

study the careless weed and pigweed appear to be in the Amaranth 

group, whereas russian thistle and lambsquarter fall in the Chenopod 

category. It has been noted that less similarity exists between mem

bers of the Chenopod group than between members of the Amaranths 

( 6 ) .  

In an attempt to study the cross-antigenicity of these pollens, 

many difficulties were encountered. The first was the method of pol

len extraction, since no acceptable standard method has been establi

shed. Because of the variety of methods which have been used, it is 

thus difficult to assess results in terms of previous studies which have 

been done. 

25 
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Secondly, investigators disagree about the nitrogen content as 

it relates to allergenicity and clinical antibody production. There is 

no evidence that the allergenic substance for human beings is neces

sarily identical with the antigen(s) which stimulate antibody formation 

in rabbits (55). 

Many methods of rabbit immunization against pollens have been 

utilized but none has proven completely satisfactory. Since the pollen 

antigens are known to be heterogeneous, the antibody response in rab

bits has usually been irregular and weak (34, 36). 

The interfacial precipitin titers obtained in this study can be 

considered as low titers as compared to many other immunological 

systems obtained by immunization of animals. 

Antibody production in the rabbits immunized by the use of pol

len extracts and adjuvant is slightly higher than when pollen suspenr 

sions are employed for immunization. This may indicate that the 

pollen suspensions (whole grains) are poorly antigenic, whereas the 

extracted pollen was possibly separated into several substances which 

were capable of stimulating antibody production. 

Another factor which may influence studies of this type is the 

fact that those antigens which are cross-reactive may be present in 

small amounts in pollen, and therefore their expression as antigens 

may not be manifest. 
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It is possible that the antibody production would be more depen

dent upon the concentration of the pollen antigen than the method of 

immunization. In spite of a few reported sensitizations of rabbits with 

pollen antigens, the effect is not so easy to produce as when good anti

gens such as human serum or egg albumin are used. These sensitiza

tions of rabbits to pollens have been obtained by sensitizing rabbits to 

horse serum at the same time as ragweed (56), or utilizing staphylo

coccus toxin to aid in the sensitizing of rabbits to ragweed (57). Mostly, 

rabbit precipitins to pollens have been obtained by the use of Freund's 

complete adjuvant (34, 37, 38). No study has been reported using pollen 

extract plus Freund's incomplete adjuvant, as performed in this investi

gation. 

The antisera produced by immunization with heterogeneous 

antigens such as pollens can contain antibodies which may have a broad 

specificity to heterologous pollen antigens. Reactions in precipitin 

tests and gel- diffusion studies indicate the existence of at least similar 

or perhaps, identical, molecular groupings in all the pollens used in 

this study. 

Of all the pollens considered, giant ragweed was the only one 

to give a definite clumping in the agglutination test with its homologous 

antiserum. The fact that the others do not produce agglutinins is puz

zling. It may indicate that the surface antigens of most of the pollens 

are very weakly antigenic, whereas the reactive portions are more 
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deeply embedded. Thus, one would expect stronger and more varied 

results in the precipitin analyses. 

The interfacial precipitin titers indicate cross-antigenicity of 

the pollens. Based upon the degree of similarity in phylogenetic re

lationships of pollens, similar correlations might be expected to ap

pear through serological methods. According to the heterologous inter

facial precipitin titers obtained, the same or similar antigens cannot 

be said to belong to only one specific group, or completely within the 

group. This may be explained on the basis that the antigens which are 

in minute amounts may have wide specificity. Thus, the results of the 

precipitin tests can not completely substantiate the botanical classifi

cation. 

The cross-reactions by interfacial precipitin tests does indi

cate cross-antigenicity of the various pollens. The homologous anti-

pollen reactions produced higher titers than any of the heterologous 

reactions. A few assumptions might be made to explain these results. 

It may be that the pollens contain a certain antigen in common, and 

others that are distinctly different and peculiar to the rabbits; or that 

the pollens may contain the same antigenic constituents but in different 

proportions; and finally that instead of any of the antigens of one pollen 

being identical with any of the others, some may be similar in chemi

cal structure to give the cross reactions. Whatever the answer may 

be, experimental evidence demonstrates a cross-antigenicity among 
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the pollens studied. The only reactions which are questionable are 

the common sage which exhibit a diffuse interfacial ring in the precip

itin tests. 

Ouchterlony (46) demonstrated in 1958 that the double diffusion 

technique permits the qualitative identification of cross-reacting 

immunological systems as the precipitin lines are formed between 

heterologous antigens. The number of bands generally indicates the 

minimum number of antigen antibody systems, as some of the bands 

in complex mixtures may be hidden by others. The optimal concentra

tion of antigen and antibody must be present to form visible bands of 

precipitation (56). 

In the gel-diffusion studies, the optimal proportion of antigen-

antibody can be seen to decrease with the dilution of the immune sera 

(Table 10). One can speculate about the heterogeneity of antibodies in 

antiserum when one observes the double bands in the gel-diffusion 

plates, but as with the interfacial precipitin results, definite conclu

sions in relationship to the current botanical classification cannot be 

made. 



SUMMARY 

Studies were conducted in an attempt to investigate cross-

antigenicity of various pollens. 

The anti-pollen sera were obtained by employing two methods 

of rabbit immunization. The first method utilized pollen suspensions 

inoculated intravenously whereas the second employed pollen extract 

plus Freund's incomplete adjuvant subcutaneously. No significant 

differences in antibody production by either method was demonstrated 

when agglutination tests, interfacial precipitin tests and gel-diffusion 

studies were done. 

- - Cross-reactivity of antigenicity was demonstrated among some 

of the pollens studied. The cross reactions did not, however, corre

late well with established botanical classification. Whether this is 

due to the quality of the antigen contained in the pollens, antigenic 

masking or failure of animal response, is not known. 
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