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Fractionation and Immunological Charac­
terization of Allergens and Allergoids of 
Prosopis juliflora Pollen 

Indu Shekhar Thakur 1, Kamal2 and Shivaker Mishra 1 

Purified and improved extracts 
containing the clinically relevant 
allergens are used for the hyposen­
sitization of human pollinosis. 1,2 

The extracts used for diagnosis of 
allergic diseases sometimes cause 
local and systemic anaphylactic reac­
tions at very low doses. 3 Allergenic 
preparations which possess reduced 
allergenicity but which retain their 
ability to induce the production of 
allergen-specific blocking antibodies 
could provide an improved form of 
diagnosis and therapy of allergic 
diseases. Such improved allergens, 
termed "allergoids", have been pre­
pared by polymerization of allergens 
by treatment with formaldehyde 
and glutaraldehyde. 4 ,5 Derivatives 
from mixed grass allergens were 
prepared by Marsh et al. 4 using for­
maldehyde as the modifying agent. 
Patterson et al. 5on other hand used 

glutaraldehyde for allergoid pre­
paration which was fractionated into 
polymerized products with molecular 
weight of 200 to 20 KD. Allergoids 
from timothy pollen extracts were 
prepared by Puttonen et al. 6 by using 
formaldehyde. They obtained a 
very slight increase in molecular 
weight of the allergoid product, but 
these exhibited reduced allergenic 

SUMMARY Allergoids of Prosopis juliflora pollen were prepared by formalini· 
zation of crude allergen and glycoprotein. Fractionation of crude allergen and aller· 
goids on Sephadex G·100 resulted in separation of proteins of varying molecular size 
and a glycoprotein of 81 to 13 KD. Allergoids prepared from the glycoprotein frac· 
tionated into two proteins of approximately 200 KD and more than 200 KD. Crossed 
immunoelectrophoresis indicated 12 and gel diffusion test 3 precipitating antigens 
incrude allergen extract; by these tests allergoids depicted 8 and 3 precipitin bands, 
respectively. The precipitin analysis showed heterogeneity of allergenic deter· 
minants and also variation in cross·immunogenicity of the formalinized derivatives. 
The skin prick and radioallergosorbent tests depicted greater activity of fractionated 
crude allergens than the allergoids. The above tests suggest altered and concealed 
antigenic determinants as result of formalinization of P. julif/ora pollen which, however, 
showed reduced allergenic activity relative to the native allergen. 

activity. 

P.julijlora is one of the most 
common trees of arid regions of the 
tropical and subtropical world. The 
wood of this tree is used as an energy 
source. Pollen grains of this tree 
are known to be allergenic in nature. 7 

Its crude and purified allergens have 
been used for diagnosis and therapy 
of allergic diseases . 7 

Allergens from the pollen of P. 
juliflora have been fractionated and 
characterized for desensitization of 
human pollinosis. 8 Major allergenic 
activities in this system were associated 
with a glycoprotein of 20 KD which 
was isolated and its immunological 
response studied. 8,9 However, there 

are no reports of attempts to prepare 
the allergoids from P.julijlora pollen. 
The present study attempts to bridge 
this gap and provides information 
on fractionation and immunological 
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characteriz.ation of allergoids pre­
pared from crude extract anl gly­
coprotein of P.}uliflora pollen. 

MATERIALS AND METHODS 

Allergen extract and fractionation 

The pollen allergen extract (l: 
10 w/ v) was prepared in 0.15 M phos­
phate-buffered saline (pH 7.2) and 
fractionated by Sephadex G-100 gel 
filtration as described earlier. 7,8 

Allergoid preparation 

Crude pollen extract and the 
glycoprotein fractions were treated 
with 2.0 M formaldehyde to prepare 
the allergoids. 4 The mixture was 
incubated at 10° C for 14 days; pH 
was controlled at 7.5. The resulting 
allergoid solution was dialyzed at 4° C 
to remove the formaldehyde. 

Fractionation of allergoids 

The allergoid prepared from 
crude pollen extract and glycoprotein 
was fractionated on Sephadex G-IOO 
and molecular weight was determined 
according to Whitaker. 10 Protein 
and carbohydrate contents of each 
fraction were estimated. 11 ,12 The 
fractions obtained by gel filtration 
with highest absorbance were pooled, 
concentrated against polyethylene 
glycol (mo\. wt. 6000) in a dialysis 
bag and lyophilized. 

Electrophoresis 

Sodium dodecyl sulphate-polya­
crylamide gel electrophoresis (SDS­
PAGE) was performed according to 
Laemmli 13 using 10.00,70 separating 
gel (pH 8.9). The gel was stained 
with 0.5% coomassie brilliant blue R. 

Antisera 

Three rabbits were used for 
preparation of antisera with crude 
allergen and its allergoid as described 
by Freund and McDermett. 14 Equal 
volumes of allergens and allergoids 
(protein content 2 mg/mI) and Freund's 
complete adjuvant were injected intra­
peritioneally. InitiallY three booster 
doses were given at 15 day intervals 

and the last two doses at 7 day intervals. 
Blood was collected from the mar­
ginal vein of the ear and serum was 
separated. 

Skin test 

A skin test for fractionated 
allergens and al\ergoids was assessed 
in 5 individuals sensitized to P.}uli­
flora pollen. This was performed 
by injecting 0.02 ml fractions intra­
dermally, then measuring the dia­
meter of the wheal formed due to 
the skin reaction; 15 0.02 ml of 0.1 M 
physiological saline served as the 
control. 

Gel diffusion 

A gel diffusion test of crude 
allergen and its allergoid was per­
fonned as described by Ouchterlony. 16 

Agarose gel (1 % Sigma) was prepared 
in phosphate-buffered saline (0.1 M, 
pH 7.5), and layered on microscopic 
slides. Antigen (0.01 ml; 2 mg/ml 
protein) was added in outer wells, 
and 0.01 m] of antibody was added 
in the central well. The precipitin 
bands were observed after 48 hours 
against 0.2 M phosphate buffer (pH 
7.5) as control. 

Immunoelectrophoresis 

Cross immunoelectrophoresis 
of crude allergens and allergoids was 
performed as described by Weeke. 17 

Samples were run for 1 hour at 10 
V / cm in a 1 % agarose (Sigma) gel 
containing 0.05 M barbital buffer 
(pH 8.5). The second dimension 
run against the antiserum containing 
gel was carried out at 150 V for 20 
hours. The gel was stained with 0.5% 
coomassie brilliant blue R. 

Radioallergosorbent test 

Allergens were bound to paper 
discs according to Ceska et al. 18 The 
allergenic activity of allergoid pre­
parations in comparison to the aller­
gen was examined by inhibition of 
the RAST. 9 The allergenic potency 
was evaluated in terms of the ability 
of allergens and two different pre­
parations of allergoids to neutralize 

IgE antibodies pr_esent in human 
allergic sera by addition of 125 1_ 
labelled rabbit antibodies specific 
for human IgE immunoglobulin 
(Pharmacia, Uppsala, Sweden). The 
level of 125 I bound to the discs was 
measured on a Beckman gamma 
counter. The capacity (expressed 
as%) of each allergen and allergoid 
preparation which inhibited the RAST 
was calculated according to the for­
mula: 

A-B x 100 
A 

where A represents the RAST 
value (counts per minute) in the 
absence of allergen and allergoids 
preparation and B represents the 
RAST value (counts per minute) in 

. the presence of allergens and aller­
goids preparations. 

RESULTS 

Fractionation of allergen<; and aIlergoids 

Crude allergen from P.}ulij7ora 
and allergoids were fractionated by 
gel filtration on Sephadex G-l 00 (Fig. 
1). Six fractions thus obtained (I, 
II, III, IV, V and VI) were calibrated 
with known molecular weight proteins. 
The elution at 280 nm showed that 
crude allergen contained proteins of 
MW 81, 55,41,27,20 and 13 KD. 
The highly absorbing material was 
eluted after the bed volume. The 
prominent peaks appeared in the 
late fractions and one of these frac­
tion V contained visible yellow pig­
ment of MW 20 KD. the results 
indicate that fraction V of the aller­
goid prepared from crude allergen 
possessed a slightly higher molecular 
weight (22KD). Fraction V from both 
crude allergen and allergoid con­
tained 25% carbohydrate, whereas 
other fractions contained no car­
bohydrate. Allergoid prepared from 
the glycoprotein gave only two peaks 
(I and II) with molecualr weight 200 
KD and more than 200 KD (Fig . 1) . 

Fig . 2 shows the SDS-PAGE 
pattern of glycoprotein fractions of 
crude allergen and its allergoid. A 
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single band was obtained on SDS­
PAGE after staining with 0.5OJo coo­
massie brilliant blue R; calibration 
with known proteins suggested the 
molecular weight to be between 20 
and 22 KD . 

Antigenicity and allergenicity of 
allergens and allergoids 

Skin test of different fractions 
exhibited that the allergen activity 
was localized in fraction V. Averaging 
the wheal formation in the five sen­
sitized individuals, the response of 
fraction V from crude allergoid was 
less as compared to crude allergen 
fraction. 

The gel diffusion test of the 
allergen gave two predominant and 
one thin immunoprecipitin bands 
(Fig . 3a). However, when the aller­
goids from crude extract were cross 
reacted with the native allergen rabbit 
antiserum the precipitin bands were 
lost. As can be seen from Fig. 3b, 
antiserum raised against the crude 
extract allergoid gave three distinct 
precipitin lines. 

Twelve precipitin bands were 
detected after cross reaction of native 
rabbit antiserum with crude allergen 
in second direction (Fig. 4a); native 
rabbit antiserum could not however 
bind with the allergoid separated on 
agarose gel. Antiserum prepared 
against allergoid cross reacted with 
electroseparated allergoids prepared 
from the crude allergen (Fig. 4b). 
However, polymerized glycoprotein 
did not form any precipitin bands 
either with the native crude allergen 
antiserum or formalinized antiserum 
of the crude extract. 

The result of RAST with the 
three different preparations, glyco­
protein fractions of crude allergen 
and'allergoids and allergoid prepared 
from purified glycoprotein fraction 
are shown in Fig. 5. This experiment 
was performed in order to assess the 
capacity of active fractions to inhibit 
the binding of allergen specific IgE 
to solid phase allergen discs, and to 
locate the allergenically most active 

allergen and allergoid preparations. 
An inhibition level of 50% was obtained 
after incubation of 0.1 Ilg of purified 
glycoprotein allergen; for a similar 
response 1 Ilg of purified glycoprotein 
allergoid was required. The allergoid 
prepared from purified glycoprotein 
showed a weak inhibitory capacity 
even at a concentration of greater 
than 10 Ilg. 

DISCUSSION 

In earlier studies we were able 
to isolate the major allergenic mole­
cules from P.jufiflora pollen allergen. 8 

In the present report allergoids were 
prepared by treatment with formal­
dehyde in order to assess changes in 
chemical properties of allergens and 
allergoids and their subsequent appli­

cation in therapy of allergenic diseases. 
Isolation of major allergens from P. 
jufiJfora pollen have earlier resulted 
in separation of five different mole­

cular weight proteins and a glyco­
protein. 8,9 Crude allergen extract 
and formalinized crude allergen gave 
similar protein profiles in this study. 
However, the molecular weight of 
formalinized glycoprotein was sl.ightly 
higher. This change was also observed 
in SDS-PAGE. Our study in this 
regard is similar to that of Puttonen 
e/ af. 6 who observed slight increase 
in molecular weight of formalinized 
timothy pollen ailergens. The most 
significant observation in this study 
was the more than ten fold increase 
in the molecualr size of ailergoid 
prepared from purified glycoprotein. 
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Gel filtration of crude allergen, its allergoid and aliergoid 

prepared from purified glycoprotein from p. juliflora pollen 
extract on Sephadex ' G-100. Effective column size was 
2.5 x 75 em, void volume 120 ml, bed volume 365 ml, and 
elution buffer, 10 mM phosphate buffered saline, pH 7.5. 
The column was calibrated with known molecular weight 
proteins (phosphorylase 97.4 KD, bovine albumin 66 KD, 

egg albumin 45 KD and carbonic anhydrase 29 KD) by Kav. 
partition coefficient between the liquid phase and gel phase 
versus the logarithm of their corresponding molecular weight. 
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T his indicates that the glycoprotein 
was polymerized but allergoid of 
crude allergen either polymerized 
partially or its molecular structure 
was cha nged after treatment with 
formaldehyde. 6.19 

Skin prick test confirmed the 
allergenicity of fraction V but the 
glycoprotein modified as allergoid 
was less active than the native protein. 
Differential allergenic behaviour of 
glycoprotein from crude allergen, 
allergoid and the purified glycoprotein 
a!1ergoids was confirmed using RAST . 
The difference in allergenic activities 
between glycoprotein of crude aller ­
gen and allergoid was 10 fold. But 
the allergenic activities between gly­
coprotein allergen and polymerized 
glycoprotein was in excess of 100 
f ld and compares favourably with 
the observations of Marsh el al. 4,19 

and Haddad el al. 20 who found a 
200-2000 fold reduced allergenic 
response of allergoids relative to the 
native allergen . This could be a 
result of change in molecular struc­
ture of formalinized allergen which 
might decrease avidity to allergen 
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Fig. 2 	 SDS- PAGE of glycoprotein of crude allergen (E) and aller­
goid (E1). The separating gel was acrylamide (10%, pH 8.9). 

The gel was stained with 0.5% coomassie brilliant blue R 

and molecular weight was determined . Sample size was 
100 Mg. 

specific fgE and thus weaken the 
allergenicity of the allergoid. 6,9 

Double gel precipitin reaction 
confirmed the heterogeneous nature 
of allergen and allergoid. The loss 
of precipitin lines duri ng cross reac­
tion between native allergen antiserum 
and allergoid was likely result of 
formalin treatment resulting in al­
teration in antigen determinants . 
But when antiserum was prepared 
from formalinized crude allergen, it 
cross-reacted with modified antigen 
and mUlti-precipitin lines were formed. 
This could be a result of additional 
or altered antigenic determinants 
in modified materials resulting from 
structural changes; cross-reacted 
with their respective modified anti ­
serum developed in the rabbit. 1,4 

The other significant finding of this 
study was loss of precipitin band s 
during cross immunoelectrophoresis 
of allergoid prepared from the crude 
allergen. This is likely a consequence 

Fig. 3 	 Immunodiffusion analysis of crude allergen (a), and aller­

goid (b) of crude allergen of P. juliflora pollen anainst P. 
juliflora crude allergen antiserum and formalinized crude 

allergen antiserum respectively. Phosphate buffer (0.1 M) 

was taken as control (C); antigen indicated as Ag and anti ­
serum as Ab. 
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of partial polymerization of some 
antigens or allergens after treatment 
with formaldehyde. However no 
precipitin bands were detected when 
polymerized glycoprotein was cross 
reacted with modified antiserum in 
agarose gel run in second direction. 
This may be due to altered molecular 
structure along with the determinants 
of glycoprotein polymerized with 
formaldehyde . Characterization 
of the antigenicity of polymerized 
purified glycoprotein is currently 
being investigated. 
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