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lower degree of idendity was found benveen mugwort
startwort,
Using  RAST

ed sl

and - chrysanthemun 1o ragweed. s
(Table 1}

(2) have ol

ad - camomile

goldenrod

inhibition Lei o al

g
results.
immunochemical

No absence of the reaction ol

identity or partial identity benween any  antigens
extreted from diffevent grass pollens and investigated
by these observed, but considerable
quaniivuive occurred. Thus, amigens of

whole pollen ext
wop. meadow fo

1+ from the following grasses: red

L sweet vernal grass, fabse oa grass,

orchiard grass, meadow foseue, velver grass, rye-grass,
yeed, timoathy, blue grass, were all partially identical 1o
antigens of false ot jgrass., orchard grass, ryc-grass and
CLIE. Exiracts wnd antibodies
tigenic preparations

tinothy, as shown b
againse
prepared as described in (1),

these  last wereall

nilar vesulis have heen

obiained by Tangen & Nilsson (6) and Leiferman and
Gleich (3) using RAST inhibition

Tn a vecent study 15) crossed immunaelecirophoresis
tly revealed the
ity between isolaied major
nd 25)
e oar, orchard and

in various modifications has dirc

munological partial i

allergens of timothy pollen antigens 19 nd the

corresponding pollen allergens of
ng rabbit amibodics against all four
The inhibitor nd 25
of whole pollen extracis have: been
wns of RAST, inhibiting serum pools
ss-pollen-allergic parions and using

rye grass,

Brases. effects of antigens 19
selative 10 those
ed by
from sclected g

derermy

insolubilized whole pollen exiracts from the four grasses

b

as allergosorbents. The
and 25 were determined 1o be 97, 91, 92 and 73% of
those of whole extracts of timothy, false oat, orchard

itory ellects of antigens 19

s respectively,

Cwith botanical
knowledge of relationship between different plants and

These resalis ave in general agreeme

with elinical expervience. The significance ol such in

vestigations s noc only of academic imerest bt ol
1 of test vesulis. A high
degrec of partial identity means that only a few exiracts
ce fless than 90%) that
ary 1o cover all patie

sical value for the evaluat

pr

should be necessarys a Tow deg

several extracts are s’

LI pa

neces

divicdual vesponse nireacts 1o say bivdh, hazel

Immunochemical Studies of
Hymenoptera Venom Allergens

T. P.KING

The Rockeleller University, New York, New York, 1.8.A.

The most com et sting allergies in the United
States are those cansed by bees and vespids, The vespids
include hormers, yellowjackers and wasps. Some reports

m that 0.4-0.8% of the population of the United

o
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1 the same or dilferent allergens before sta

desensitization. For this purpose CRIE or RAST
Gon coulid be used.
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appropriate insect venoms for diagnosis and treatment
of such allergies (41

Undoubtedly the best studied hymenoptera venom s
Boney bee venom which has been exhaustively charac-
werized for s pepride and protein components by
Habermann and his co-workers (1. Over 75% of the dvy
w

accounted for as histamine,
I
altons,

wht of bee venom cn |
peptides and proteins. The most abundant compon
welittin, s @ hemolytic pepride of 2840 d
50% ol venom
abundant protein component is - phospholipase ol
15800 daltons, accounting for 12% ol venom weight
thice include
protein, hyalwonidase of 50 000 dalions, one newrotoxic
peptide, apamin of 2088 dalior
degranulating peptide; cach of these three components
accounts for 24 of venom weight, With the exception of
sequences
pepticdes and proteins have been determined
We have studied the allergenic activities of four of
.\ in, hyaluroni-
dase and phospholipase, by the method of hisiamine

accounting o weight. The most

The other Known components one

L and one mast cell

hyaluronidase, the amino acid ol these

these venom components, apamin, melit

velease from leukoeytes of seven sensitive: persons (21,
The most abundant
protein. phospholipase, s clearly the major allergen
312 times
enis: only in one patient
active as the ver

Apamin was completely inactive,

i as about more active than the

venom in

X out of seven i
. The less

was phospholipase hall
abundant. hyaluronidase wi
than the venom in thiee of the sev
0.6=1 times s active as the venont in the v
paticnts. Although meliuin s the most abundant com-
poncn, it is a weak minor allergen, probably because of
s small size. The average allergenic activities of phos-
pholipase, hyaluronidase and melitin are, vespectively,
about 5, 5 and 0.05 times that of venom. The di
show the variable responses of diffe
ditferent antigens. For example
veaetive 10 phospholipase but poorly reactive 0
hyalwon while the reverse was e for another
paticur, and a third patient was highly reactive 10 both
of these components.

Individuals not only exhibit variable responses o dif-

4=90 times more active

1 tested, and it was

na

aalso

at individuals 10

e patient was highly

ferent antigens, but they probably also exhibit
variable responses w different antigenic determinants of
(e same allergen molecule. This is suggested by sudies
of chemically modified devivatives of bee venom phos-
pholipase (2], Succinylation of cight of the 11 e-amino
groups of phospholipase gave a derivative which was
about hall as active as the native antigen i iwo of the
five paticnrs tested, but about 17100 as active in the
Jenining thice patients. A similar finding, was made
with a derivative obtained on CNBr cleavage of the
Uhree methionyl residues of phospholipase. 11 the five
paticuts tested had identical Tgk amibody responses 1o
the dilferent determinants of phospholipase, one would
expected uniform - decreases ol the allergenic
activity of the moditied phospholipase in these pa

Compared 10 bee venom, velatively fewer bio-

hav

s
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chemical studies have been carried out with vespid
venoms. Our own studics (3 on the protein components
ol white-faced hornet (12 macudata), yellow horet (V-
nd yellowjacket (V. maculiforns. V. vadgaris and

arenaria)
V. germanica) venoms showed that. these thiee v

expid
venoms have very similar prowin compositions. The
vellowjacket venom we used was a mixture from three
species, s indicated. We did this because that was the
material available

Al three vespid venoms contain hyaluronidase and

1 the time of our studies.

phospholipase, which can be detecied by their enzymic
¥ Y
In addi

activities.

fon, all three vespid venoms contain i

ajor component, antigen 5. which is a basic protein of
which
specilic anti-sera. These thie
ponents are separable by a combir cphadex gel
and cellulose fon exchange chromatographics.

the molecular weights of vespid venom hyaluroni-

unknown  biochemical - function and can be

detected with rabbi

com-

mol's

dase, phospholipase and antigen 5 are, vespectively,
about 45 000, 5 000 and 25000, and they represent 2.
0.4 and 15% of venom proteins and peptides. Like bee
venom, the vespid venoms have hyalwronidase as
But, unlike i
inor congpoent of the vespid v

minor

componer b bee venom, phos-

pholipase is a om.
Antigen

the major component of vespid venom.

5. which has no counterpart in bee venom, is

Allergenic activity assays by histamine release from

leukocytes o sensitive donors showed that these three
antigens are all active as allergens, but that antigen 5 is
Cearly the major allerges

Tnmunoditfusion
specific sera have shown that there

vabbit an
s 1o Cross reaction

studies  with -venom

Between vespid and bee venom antigens. However, there
is cross reaction between similar antigens of the three
vespids. For example. antigen 5 from white-faced hornet
formed precipitins with anti-white-faced hornet venom
with hornet

anti-yellow and anti-
Antigen

with anti-yellow hornet

seraas well as

from vellow hormet
and
yellowjacket sera, but not with anti-white-faced hornet
Antigen 5 from yellowjacket formed precipiting
only with In addidion 10 these
immmological cross veactions, the thiee antigen 5
showed very similar amino acid compositions.

sin studies have shown that
hyalwronidases from the thiee vespids exhibited even
wrcater
pholipase from the thye

yellowjacket venom se

anti-

formed precipi

- immunoditiusion

55, while phos-

cross reaction than antigen

vespids showed less cross
veactions. These findings help to explain the observation
that a majority of vespid venom sensitive individuals
showed multiple sensitiviry 1o different vespid venom
antigens. That is w0 say that 2 person wha is sensitized (o
only one vespid venom on natural exposure G show
varving degrees of +
h
mutiple alleygens in-cach venom which are immun-

activity to other vespid venoms

s phenomenon appears © be i consequence of

ologically cross reactive and 10 which people develop

ensitivity of varying degrees.
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Modification on the Immunochemical

Reactivity of Cod Allergen M
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Allergen M belongs -« large group of fish muscle

similar 10 that postuluced for cup pl 125 3). Allogen

calcium bi

ng proteins (par
by their ability 10 bind 2mol Ga®*/mol protein. The
primary structure of Allergen M as well as several other
members of parvalbumins has been established (2). The
+-coordinations as well as the internal salt
bridge bewseen Arg-75 and Glu-81 ave essential for the
sability of the molecular conformation (3. An exiensive
Teactivity was berween the  two
polypeptide fragments T™ 1 and T 2 {residues No. 1-75
and 76118, vespeetivelyl (1. The lindings could be i
terpreted in terms of a three-donsain molecular model

wo

cross demonstrated

suggested to have an analogous
e as predicted by the high scquence

rrange:
homology of the two molceules. The amino acid infer-
periodicity of the three domains suggested that the
munochemical reactivity must be effected by repe
of the active sequence within the Allergen M

This abstract swmmarizes the elfects of amino -acid
modification and polymerization of Allergen M and the
fragments on the activit

“The modification of the side chai
amino acids are cited in Table 1.

of the sclecied
The velative ¢lution

Table 1

Comparison of the main data on
various amino a

reactivity, elec
modifications of Allergen M. A close agreement exists between the tests of Lk mediated reac-

mobility, and gel filvation for the

tivity [RAST and RAST inhibition) and TG reactivity (Farr test and precipitation tests)

Electro-

RAST Farr Max.immunc- phoretic Relative

Direct RAST inhibition test PPT. (Turbi- mobility clution

Derivative (epamd (6] (%) %) dity, 340 nm) (mm/80 min) volume
TFA-Lys-All M 6682 48 61 0.42 19 0.41
Acetyl-Tye-All M 7486 54 62 0.47 20 0.29
I, 2-CHD-Arg-AIM 8865 64 51 0.52 12 0.38
EDTA-AIlM 9756 71 n.d. 0.66 13 0.31
Oxindole-Trp-AlIM 10773 78 50 0.73 12 0.28
-Amidine-All M nss7 83 n.d. 0.7 16 0.28
Native All M 13741100 31 0.73 10 0.28
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