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INTRODUCTION

Apart fronr ragweed (Anrbrosia elat ior) pol len. there

has been general neglect of dicotyledon (wecd) pol-

lens  in  research  a imed a t  i so la t ing  and charac ter iz ing

al lergens. This is unjusti f ied since such pol lens are

widely spread and have frequently been implicated in

seasona l  a l le rgy  (Marsh .  1975;  K ing .  1977) .  Po l lens

frcm the dicotyledons English plantain (P. lunt 'eo-

lata) and Paterson's Curse or Salvation Jane
(E. plantagirteunr) are anemopholous and ento-

mopholous respectively. They have been shown by us

to be important in provoking al lergy (Baldo el a/. ,

1982; Katelaris et al. ,  1982).

Recently, cytochrome c al lergcns have been investi-

gated in extracts of A. elat ior (Goodfr iend et al. ,1979),

Kentucky blue grass (Poa pralensl.s) and perennial

ryegrass (Lolium perenne\ (Ekramoddoullah et al.,

1981, 1982), and Bermuda grass (C.vnodon dactylon)
pol lens (Schumacher et al. ,1982). Ekramoddoullah el

al. (1982) reported the allergenic cross-reactivity of

cytochromes c from P. pratensis and l. perenne

pollens. In the present work two cytochromes c from

the pollens of P. lanceolata and E. plantagineumhave

been isolated and partially charactcrized. They were

shown by RAST test to bind speciÍìc IgE in the

sera of patients who exhibited immediate type I

hypersensitivity to extracts of the respective pollens

by the skin prick test. Results of prel iminary RAST

inhibit ion experiments were consistent with cross-

reactivity between these cytochromes c allergens.

lAuthor to whom correspondence should be addressed at:
Division of Biological and Health Sciences, Deakin
Universitv. Victoria 3217. Austral ia.

MATERIALS AND METITODS

Pollen e.rrracÍs

Et'hium plantagineunr pollen (Commonwealth

Serum Laboratorics. Parkvi l le, Victoria, Austral ia)
was defattcd by diethyl ether and thcn extracted in

0.125 M NH4HCO,' solut ion, pH 8.2, as described by
Katelaris et al. (1982). Fifty grams of P. knceolata
pol len (Greer Laboratories, Lenoir,  U.S.A.) were

stirred for 8 hr with successive 600 and 400 ml vols of
0.1 M NH4 HCC), solut ion, pH 8.0, at 4'C. The mix-
ture was centr i fuged for l5 min at 4000g at the end
of each extraction pcriod. The combined centr i fu-
gates were filtered through a sintered glass funnel,

and then ultraf i l tered through a 15 cm 1000 M, reten-

t ion membrane (Mil l ipore, Bedford, MA, U.S.A.) to

a vol of about l60ml. The retentate was lyophil izcd.

Chromatography

DEAE-Sephacel anion exchangc gel (Pharmacra

AB. Uppsala, Sweden) was converted from the so-

dium to the ammonium form by standard procedures
(Pharmacia Fine Chemicals, 1980) and then equil i -
brated with 0. I  M NH4OAc, pH8.0, and used at

ambient temp. The gel was packed into a column
(2.5 x 90 cm) for ini t ial  fract ionation of t-3 g

amounts of P. lanceolala crude pollen extract. The

column was eluted with NHoOAc solut ion, pH 8.0, at

NHoOAc ionic strengths of 0.1 M (300m1), then

0.5-2.0 M (linear gradient, 900 ml), followed by

3.0 M (900 ml). Acetic acid (3"/o v/v, 900 ml) was the
final eluant. Echium plantagineum crude pollen ex-

tract was initially fractionated in 100 mg amounts
using centrifuge tube inserts. each consisting of a
plastic tube of about l0 ml capacity with a f ine nylon

mesh screen across the base, and containing the same
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Abstract-Two cytochromc c allergens were isolated fronì extracts of the pollens of the dicotyledons

Engl ish p lanta in (Plantugo lunceoluta)  and Paterson's  Curse (Eth ium plantagineunt)  by ion exchange

chromatography.  gc l  f ì l t ra t ion and preparat ive isoeiect r ic  focusing.  They were character ized by thei r

absorpt ion spectra,  mol .  wt .  p /  and arn ino ac id composi t ion.  The cytochromes c bound speci f ìc  IgE in

the sera of  hypersensi t ive pat ients by RAST. Pre l iminary cv idcncc for  a l lergenic  crcrss-react iv i ty  between

them was obta ined by RAST inhib i t ion.
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Perrn A. M,\Trgtws el a/

dicot and three from monocot pol lens. The obser-

vation in prel iminaly RAST inhibit ion cxperimcnts

of signif icant al lcrgenic cross-reactivi ty between the

two cytochrorne c al lcrgens isolatcd in this work is

not surprising considering the rclat ive uniÍbrmity.

cspecial ly in respect of conformation, in the struc-

tures of cytochromes c (see Table I and Dayhoff and

Eck, 1972, 1973, 1976). Interestingly, equine cyto-

chrome c-coupled discs incubated with sera frotn

patients (Fig. 5) sensit ive to either of the dicot pol lens

gave radioactive uptakes in RAST that were low, but

signif ìcantly higher than the cord serum control
(Matthews, Baldo and Howden, unpublished results).
(ìross-reactivi ty between cytochrome c al lcrgens

could explain, at least in part,  apparent cross'

reactivi ty betwecn dicot pol lens, and even between

rnonocot and t l ic ' .ot pol lcns. The al lergenicity of dicot

wlrole plant fragntents (Baldo et ul. ,  1982) may also

10 sol lrc cxtent be due to the presence ol cytochrome

c al lergens.
Thc probable ubiquity of cytochromes c al lcrgens

in pol lens make thcm prime candidatcs for appl i-

cation in the standardization of extracts of al lergcnic

pol lcns for use in diagnosis and intmunotherapy.

Such standardization is sorely needcd, but is at an

carly stage of development (Baldo and Howden,

1983). Pol len cytochronte r al lergens are also poten-

t ial ly oI value since their well-dcf ined structures nìean

that they are part icularly anrenable to elucidation of

thcir al lergcnic detcrminants. and to correlat ion of

thcse with al lergenicity an<J cross-reactivi ty. Such

studics are currently being undcrtaken by the

authors. We assumc that the al lergenic detenniuants

residc in the protein port ion of the cytochromes c.
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