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Therapeutics targeting disease-sensitive genes are required for the therapy of multifactorial diseases. There is no
clinical report on therapeutics for allergic disease-sensitive genes. We are focusing on the histamine H; receptor (H1R)
as a sensitive gene. H1R mediates allergy histamine signals. HIR is a rate-limiting molecule of the HIR signal because
the signal is increased with elevated receptor expression level. We discovered that the stimulation of H1R induced HIR
gene expression through PKC¢ activation, resulting in receptor upregulation. The mechanism of HIR gene expression
was revealed to play a key role in the receptor expression level in studies using cultured HeLa cells and allergic rhinitis
model rats. Preseasonal prophylactic treatment with antihistamines is recommended for the therapy of pollinosis.
However, the mechanism of the therapy remains to be elucidated. We demonstrated that repeated pretreatment treat-
ment with antihistamines in the allergic rhinitis model rats resulted not only in improvement of symptoms but also in
suppressed elevation of HIR mRNA levels in the nasal mucosa. A clinical trial was then initiated. When symptoms and
H1R mRNA levels in the nasal mucosa of pollinosis patients with or without preseasonal prophylactic treatment with an-
tihistamines were examined, both symptoms and high levels of HIR mRNA were significantly improved in treated com-
pared with untreated patients. These results strongly suggest that HIR is an allergic disease-sensitive gene.

Key words—allergic disease-sensitive gene; gene expression; histamine H; receptor gene; preseasonal prophylactic
treatment with antihistamine; PKCJ
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Stimulation of HIR with Histamine Causes Upregulation of HIR Gene Expression via PKCd Activation

(a), Effect of histamine (10 uM) on HIR mRNA expression in HeLa cells. **p<{0.01 vs. control; #p<(0.01 vs. histamine (n=4). (b), Effect of PKC inhibitors
on histamine-induced upregulation of HIR mRNA in HeLa cells. *p<{0.05 vs. control/histamine (—); *p<0.05 vs. control/histamine (+) (n=4).
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Fig. 3. Toluene 2,4-diisocyanate (TDI) Sensitized Allergy Model Rats
(a), Chemical structure of TDI. (b), Photos of rats before (left) and after (right) sensitized with TDI. (c), Experimental protocol for sensitization with TDI.
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Fig. 4. Effect of Kujin on Allergic Symptom and HIR mRNA Expression

(a) and (b), Effect of Kujin extract on sneezing (a) and HIR mRNA expression in TDI-sensitized rats. **p<(0.01 vs. control; #p<(0.01 vs. TDI (n=4). (c),
Effect of the active compound purified from Kujin extract on PMA-induced upregulation of HIR mRNA in HeLa cells. **p<{0.01 vs. control; #p<0.01 vs. PMA
(n=3).
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Fig. 5. Effect of Suplatast on Allergic Symptom and Histamine Signaling
(@), (b), and (c), Effect of suplatast on sneezing (a) and expression of HIR (b) and HDC (c) mRNA in TDI-sensitized rats. **p<(0.01 vs. control; #p<0.01
vs. TDI (n=4). (d), Effect of suplatast on IL-4-induced upregulation of HIR mRNA in HeLa cells. **p<{0.01 vs. control; *p<{0.01 vs. IL-4 (n=3).
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*p<0.05 vs. TDI; #p<<0.05 vs. single (n=4).
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Fig. 8. Effect of Pre-seasonal Prophylactic Treatment with Antihistamines on Allergic Symptoms (a to ¢) and HIR mRNA Expres-

sion (d) in Patients with Cedar Pollinosis

Effect of pre-seasonal prophylactic treatment on sneezing (a), watery rhinorrhea (b), nasal obstruction (c), and HIR mRNA exeression. Data are presented as

mean=+S.D. *p<0.05, **»<{0.01 vs. no treatment group.
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histamines (closed square) and from patients without treatment (open cir-
cle) are plotted.
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Step 1; Exploration of the natural sources that suppress TDI-induced upregulation of

Step 2; Isolation and structural determination of active constituent using cell culture system.

Step 3; Reexamination of the anti-allergic activity of isolated (or synthesized) compound using
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Fig. 10. Identification of Epigallocatechin-3-O-gallate (EGCG) as an Active Constituent in Green Tea Extract That Suppresses Tran-

scriptional Upregulation of HIR Gene

(a), Experimental strategy. (b and ¢), Effect of green tea extract on sneezing (b) and HIR mRNA expression (c) in TDI-sensitized rats. *p<(0.05 vs. control;
#p<0.05 vs. TDI (n=4). (d), Effect of green tea extract on PMA-induced upregulation of HIR mRNA expression. **p<0.01, *p<0.05 vs. PMA (n=3). (e),
Effect of EGCG on TDI-induced upregulation of HIR mRNA expression in TDI-sensitized rats. *p<(0.05 vs. control; p<0.05 vs. TDI (n=4).
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