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The Roles of Eosinophils in Allergic Inflammation
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Eosinophils are one of the cells that play a critical role in the pathogenesis of allergic diseases. The increase in the
number of eosinophils in such diseases is regulated by interleukin-5 (IL-5). The author have prepared recombinant rat
IL-5 using a baculovirus expression system and examined its biological activities in rat eosinophils. It was demonstrated
that recombinant rat IL-5 prolongs the survival of mature eosinophils and differentiates immature eosinophils into ma-
ture eosinophils, suggesting that rat IL-5 is a factor for eosinophilia in rats. Recombinant rat eosinophil-associated
ribonuclease (Ear)-1 and Ear-2 were also prepared. Eosinophil granule proteins are thought to cause tissue damage due
to their cytotoxic activity, but using recombinant rat Ear-1 and Ear-2, it was found that rat Ear-1 and Ear-2 have strong
RNase A activity and bactericidal activity, suggesting that these proteins play critical roles in host defense. Finally, the
important role of acetylation of histones was clarified in the differentiation of HL-60 clone 15 cells into eosinophils using
the histone deacetylase inhibitors sodium n-butyrate, apicidin, and trichostatin A. These findings would be useful for
further investigations of the role of eosinophils in allergic inflammation.
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Fig. 1. Effects of Recombinant Rat IL-5 on the Viability of Rat Eosinophils

(A) Rat eosinophils were incubated at 37°C for the periods indicated in medium containing 100 pm recombinant rat IL-5 (closed circles) or vehicle (open cir-
cles). (B) Rat eosinophils were incubated at 37°C for 96 h in medium containing the indicated concentrations of recombinant rat IL-5. The viability of eosinophils
was determined by the ability to exclude Trypan blue dye. Values are the means from 5 samples with S.E. shown by vertical bars. Statistical significance: (A) **p<C
0.01, ***p<C0.001 vs. corresponding control, (B) ***p<0.001 vs. vehicle control. The detail of this data is described in Ref. (7) by Ishihara et al.
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Fig. 2. Effects of Recombinant Rat IL-5 on the Generation of Rat Eosinophils

(A) Rat bone marrow cells were incubated at 37°C for 6 days in medium containing the indicated concentrations of recombinant rat IL-5. After incubation,
number of eosinophils was calculated as follows: total number of eosinophils= (number of total cells) X (percent of eosinophils) X0.01. Values are the means from
6 samples with S.E. shown by vertical bars. (B) Rat bone marrow cells were incubated at 37°C for the periods indicated in medium containing 100 pM recombinant
rat IL-5. The cells were lysed and MBP contents in 1 X105 cells were detected by immunoblotting. (C) Recombinant rat IL-5 was injected intravenously at a dose of
10 pmol/kg at intervals of 12 h for 6 days, and the number of eosinophils in peripheral blood cells and in bone marrow cells were counted 12 h after the last injection
of recombinant rat IL-5. Values are the means from 5—6 rats with S.E. shown by vertical bars. Statistical significance: (A) ***p<(0.001 vs. vehicle control, (C) **
p<0.01, ***p<0.001 vs. before injection (day 0), ** p<{0.01, ***p<0.001 vs. corresponding 6 day control. The detail of this data is described in Ref. (8) by Ishi-

hara et al.
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Fig. 3. Effects of Various Regents on IL-5-induced Prolonga-
tion of Eosinophil Survival

Eosinophils were incubated at 37°C for 96 h in medium with or without
100 pm recombinant rat IL-5 and the indicated concentration of cyclohex-
imide (CHX), actinomycin D (AM D), herbimycin A (HM A), PD98059
(PD) or AG490 (AG). The viability of eosinophils was determined by the
ability to exclude Trypan blue dye. Values are the means from 5 samples with
S.E. shown by vertical bars. Statistical significance: ***p<(0.001 vs. 100 pm
IL-5. The detail of this data is described in Ref. (9) by Ishihara et al.
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Ribonuclease A Activity of Recombinant Rat Ear-1 and Ear-2

Yeast tRNA (20 ug) was incubated for 10 min at 37°C in the presence of the indicated concentrations of recombinant rat Ear-1 (A) or recombinant rat Ear-2

(B) . Values are the means from 3 samples with S.E. shown by vertical bars. Statistical significance:

described in Ref. (11) by Ishihara et al.
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Effects of Recombinant Rat Ear-1 and Ear-2 on the Growth of E. coli

E. coli (LE392) were incubated for 2 h at 37°C in the presence of the indicated concentrations of recombinant rat Ear-1 (A) or recombinant rat Ear-2 (B).
Colony-forming units of E. coli remaining after exposure to Ear protein were then determined. Values are the means from 5 samples with S.E. shown by vertical
bars. Statistical significance: **p<(0.01, ***p<0.001 vs. corresponding control. The detail of this data is described in Ref. (11) by Ishihara et al.
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Table 1. Summary of the Effects of HDAC Inhibitors on HL-60 Clone 15 Cells

HDAC inhibitors

Apicidin TSA Sodium n-butyrate
Single Withdrawal Single Repeated Single Withdrawal
Differentiation into eosinophils Yes No No Yes Yes No
Change of intracellular structure + — — + + -
Expression of integrin §7 + — — + + -
Expression of MBP + — — + + -
Suppression of cell proliferation + — — + + -
Activation of C/EBP + ND — ND + ND
Acetylation of histones Continuous Transient Transient Continuous Continuous Transient

HL-60 clone 15 cells were incubated for 6 days by single application of 100 nm apicidin, 30 nm TSA or 500 uM sodium n-butyrate (single), by pulse-stimulation
with 100 nm apicidin or 500 um sodium n-butyrate for 24 h of the beginning (withdrawal) , or by repeated treatment with 30 nm TSA up to 5 times at an interval of
12 h (repeated) . + indicates induction of eosinophilic differentiation and — indicates no induction. ND: not determined. The detail of this summary is described

in Ref. (13) by Ishihara et al.
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