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Responses of Monkeys wit
Pollinosis to Two Major Allergens of
Japanese Cedar Pollen
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We examined the responses of two Japanese monkeys with pollinosis to two ma-
jorallergens (Cryj I and Cryj 2) of Japanese cedar pollen. The two monkeys (A
and B) had specific [gE antibodies to the allergens and showed a strong positive
reaction to both of them in the intradermal test. In the histamine release test with
peripheral blood mononuclear cells (PBMC), monkey A showed a typical pattern
similar to that seen in human patients, while monkey B released a low level of

histamine. The proliferative response of PBMC to both allergens in monkey A
was weak, but was typical in monkey B. From clinical as well as immunological
points of view, these monkeys may be a suitable animal model for Japanese cedar
pollinosis in humans.

.....................

Introduction

Japanese cedar (Cryptomeria japonica, CJ) pollinosis is
one of the most common immediate-type allergic diseases
in Japan [1-3]. The number of patients with the pollinosis
has recently increased [4]. Our seroepidemiological study
demonstrated that about 30% of Tokyo residents between 20
and 39 years of age had anti-CJ IgE antibodies [5]. In anoth-
er periodical health examination of 892 university students,
the percentage of the subjects with CJ-specific IgE antibody
was found to be 27% and the frequency of CJ pollinosis suf-
ferers was 12% [6].

The occurrence of CJ pollinosis has also been reported in
Japanese monkeys (Macaca fuscata) [7]. These monkeys

showed symptoms similar to those seen in humans such as
tear production, eye redness, sneezing, and rhinorrhea. The
skin test by injection of the CJ extract produced wheals in
the monkeys. The monkey serum produced a skin-allergic
reaction to the extract with the Prausnitz-Kiistner test using
a normal monkey. Furthermore, levels of anti-CJ IgE as-
sayed by the radioallergosorbent test in the monkeys with
CJ pollinosis were significantly high. We established an
ELISA to measure the human anti-CJ IgE [8] and applied it
to monkey anti-CJ IgE determination [9].

Two major allergens of CJ pollen have been isolated and
characterized as Cry j | 1, 10] and Cryj 2 [11]. Human pa-
tients could be classified into three groups according to their
[gE reactivity to the major allergens: patients reacting to
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Histamine Release Assay
The histamine refease assay with peripheral blood mononuclear
Hs (PBMC) was carried out as previously desceribed {12, 16]. Fresh
parinized venous blood was incubated with 194 dextran (T 201 100:
harmacia) solution at room temperature for Th and the supernatants
were centrifuged. Then, the pellet was resuspended and these cells
cere counted as PBMC and used for the histamine release rest, The
"BMC were incubated with various concentrations of the allergen
reparations at 37°C for 45 min. The released histamine was measured
v a radioimmunoassay kit with high sensitivity (Immunotech,
rance) [17]. This kit was used because Japanese monkevs have a
maller number of circulating busophils than humans. The specific
istamine release was expressed as percentage of the total histamine
ontent.
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Results

fal Antibodv o CJ Pollen
Spectfic el to C allercens was examined by both the

CAPand the Huorometric FLISA (table 1), The two mon-
revs had gk to crude CJantigen and 1o both Crviland
Cryvy2 (tzmlc 8]

Intraderamal Tesowith CJ Alleraens
]x\o monkeys had allergic reactions to both € n1and
Cry j 2Zinthe skin test. The negative control solution ( \11 ne)
elicited small wheals (<3 mm) but no crvthema.
antigens produced oniv wheals (10x1Tmm to Crvjl:
3314 mm to Cry j 2: 1< mm to crude extract) in mon-
key AL but caused both wheals (13x13mm to Cryjl:
HX12mmto Cry 20 4% b mm to crude extract) and ery-
thema in monkev B (fig. 1), ). Similarly. the positive control
(histamine) produced only wheals in monkev A and both
wheals and erythema in monkey B.

These

Allergen-Specific Histumine Release

The histamine release assav was carried out with PBMC
from monkeys. Figure 2 shows the dose- response curve of
the histamine release assay in monkey A. Dose-dependent
histamine release curves were induced by the two major al-
lergens and the maximum release was obtained with about
10ng/mlof Cryj land Cry j 2. With 100 ng'mlofCryj land
Cryj2, the allergen-specific histamine release was sup-
pressed. In monkey B. the level of allergen-specific hista-
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Discussion

I our previous study, all 143 hwman pollinosis patients
vithanti-erude CJ gk had specitic el o atleast one ot the
two puritied alleruzens and about 90"y of the patients had
specttic Tgh to both allergens 1‘7] Also. in another study.
we measured the allergen-specitic [¢E i serum specimens
raken trom 276 Japanese monkevs 3 vears of age and older
at.nine locations without regard to their pollinosis svmp-
toms. and we found that all 43 monkeys with anti-CJ [gk
also had specitic [k to at least one of the two allergens and

C of mon-
23 reacted to both allergens [13].° hc,bc. findings suggested

that. fike humans. Cry | Land Cry j 2 are important allergens

in monkeys. [n this study. we further examined the immu-

nological responses of two monkevs with pollinosis that
re transterred to an animal laboratory.
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The monkeys showed positive reactions in the skin test
after injection of CJI allergens. In the skin test. monkey A
showed only whcals. Most monkeys with 'J pollinosis
showed only wheals {data not shown]. Monkev B showed
erythema. which was a relativelv rare case. The intradermal

t

testis more ditficult to perform in monkevs than in human

beings because monkeys must be subjected to anesthesia.
In this study. PBMC from monkeys showed an allergen-

specific histamine release pattern similar to that shown by

PBMC of human patients {12, 16]. The same amount of

Crvyland Cryj 2 induced the maximum histamine release.
indicating the similarity of the allergenic potency of the tao
allergens. Furthermore. the histamine release was Sup-
pressed by excessive amounts of the allergens. the same
finding aswe obtained with human patients [12].

Monkevs showed a significant proliferation of PBMC in
response to the alfergens. One monkeys showed a strong
positive response to both allergens. This monkey may be
useful for the study of T cell response to Clallergens (e.o. T
cell epitopes. T cell-derived cyvtokines). To our Knowledee,
this is the first report of a prohiterative response ot PBMC or
Teell to anallergen in allergic monkevs. and is consistent
with our recent study of human patients with CJ pollinosis
[18].

I summary. these monkeys with CJ pollinosis had
symptoms and immunological responses to the major aller-
gens similar to those scen in human patients. CJ allergy in
monkeys appears to be homologous to the human allerav,
We believe that these monkeys with CJ pollinosis are a most
suttable animal model for developing antiallergy therapies.
such as desensitization treatment.
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