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Estrogen targeted epigenetic therapy will help to develop new treatment approach for inflammatory
bowel disease. Our results clearly indicated that estrogen has protective effect through its
receptor GPR30 in mouse colitis model.

The results of this study suggest that estrogen has protective effect in
colitis through its receptor ERB and GPR30. Estrogen signaling acts through both genomic and
non-genomic pathways. Moreover, epigenetic regulator HDAC, suberoylanilide hydroxamic acid
attenuates inflammatory changes in DSS-induced colitis by suppressing local secretion of
pro-inflammatory cytokines and chemokines and also by suppressing mobilization and accumulation of
inflammatory cells. Detailed epigenetic analysis was detected that H3K36 expression was associated
with colonic inflammation.
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Multi-centered, population based epidemiologic

studies consistently demonstrated greater incidence of / —>é \
inflammatory bowel diseases (IBD) in female than et I~
males, which shows possible involvement of estrogen rrm—

signaling in the colitis pathogenesis (Bernstein et al. ERB IIHI

Am J Epidemiol. 149:916-924). In IBD pathogenesis, " [epigenctic reguiaion

{. DNA methylation
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factor. Th igenetics is the functionally relevant .
actor. The epigenetics is the functionally relevan Fig.1. Proposed estrogen signaling in

modifications to the genome, without altering the DNA . .
inflammatory bowel disease

sequence, but having changes in DNA methylation and

histone modification. Recently, the epigenetic therapy have shown effective in inflammatory

models including rheumatoid arthritis, multiple sclerosis and psoriasis, however, the epigenetic

treatment effect in IBD is largely unknown (Fig. 1).

We first described the expression of functional ERp in

mouse intestine by immunohistochemistry (Fig. 2) gﬁi ‘wwkm A

(Choijookhuu et al. Clin Res Hepatol Gastroenterol. 39, 499- b PN _‘\’;'v_ 2‘.-; s |
507, 2015; Choijookhuu et al. Histochem Cell Biol 137:575- r ,,: > Y 1 , .’-"‘\.-'.
587, 2012). While ERp is involved in protection of intestinal |- NAY L TN g
epithelium, the estrogen targeted therapy could be useful for Fig.2. Immunolocalization of
IBD treatment. ERB expression in mouse colon.
2. WHEDOHK

Our purpose is to investigate the role of estrogen and its receptor through epigenetic regulation in
IBD. 1t is already known that women are more affected than men by IBD incidence, which giving
us the possibility to develop hormonal treatment approach in clinical gastroenterology.
Discovering the molecular mechanisms of epigenetic regulation of IBD will become fundamental

research for epigenetic therapy for IBD in the worldwide.

3. RO

C57BL/6J wildtype mouse were used in this research. 1.5% DSS will be given with drinking
water for 5 consequent days. To study the effect of estrogen in epigenetic regulation, 178-estradiol
was treated. Disease activity index was evaluated during DSS treatment and histological scoring
was performed in mouse colon tissue. The localization of GPR30 and HIF-1a, H3K36 was

determined by immunohistochemistry.

4. WFZERR
1. Histopathological evaluation was performed in DSS and E,-treated mouse colon. In DSS-
treated mouse colon, acute inflammation was observed, including shortening and loss of crypts

and infiltration of inflammatory cells in the lamina propria. However, these changes were



significantly decreased in DSS-E,-treated mouse colon. Macrophotography provides shortening

of colon length in DSS-treated mouse, however it was preserved in DSS+E, mouse (Fig. 3).
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Fig.3. Colon length (a) and HE staining (b) in DSS and E,-treated mice.

2. We used immunohistochemistry to GPR30 expression

determine the expression of GPR30 in the

colon. The increased expression of GPR30

was found in E, treated mouse colon. Control DSS DSS+E, E,
However, GPR30 was decreased in DSS Fig.4. GPR30 expression in DSS and E»x-treated mice.
treated colon, especially in inflamed areas. Protective effect of E, may acting via GPR30 in
DSS+E»-treated mice (Fig. 4). These results suggest that protective effect of estrogen acts through
GPR30, which transducted by non-genomic pathway:.

3. We investigated the effects of the epigenetic regulator, histone deacetylase (HDAC) inhibitor,
suberoylanilide hydroxamic acid (SAHA), in a mouse model of DSS-induced colitis. In DSS
treated mouse colon, the abscess and infiltration of inflammatory cells into the lamina propria and
submucosa, was found in DSS-treated mouse colon. Surprisingly, DSS+SAHA-treated mouse
colon revealed only mild damage on all days compared to DSS-treated mouse colon. In RT-PCR
results, the highest expression levels of IL-6 and TNF-a were found in DSS-treated mouse colon
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treated mouse (Fig. 5). Fig.5. IL-6, TNF-a, Ccl2 in DSS and SAHA treated mouse colon.

. . . ) . H3K36 expression
4. To determine epigenetic regulation we examined by

methylated histone proteins in DSS and E2 treated mouse colon.
After thorough examination of H3K9, H3K14, H3K18 and

H3K27 in mouse colon samples, we found that H3K36 was Gl 055

. . .. . Fig.6. H3K36 expression in
related to colonic inflammation, that significantly decreased in g P

. DSS and E,-treated mouse.
DSS treated mouse (Fig. 6). ? !
In summary, all these results suggest that estrogen has protective role in colitis, through its
receptors GPR30. Moreover, epigenetic regulator HDAC, attenuates inflammatory changes in
DSS-induced colitis by suppressing local secretion of pro-inflammatory cytokines and

chemokines and also by suppressing mobilization and accumulation of inflammatory cells.
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