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Abstract (limited to 4000 words):

Inflammatory bowel disease (IBD) is a complex and common gastrointestinal
disease often associated with early trauma and mental illness. Early-life
infection may contribute to long lasting changes in the function of immune and
neuroendocrine system, and increase adult disease susceptibility. Recent
experiments in animals we also found that chronic stress can increase the
visceral hypersensitivity and ulcerative colitis; and IBD also comorbidity
with anxiety and depression. We hypothesized that the environmental changes of
the neonatal inflammation and maternal deprivation that can damage the
endothelial barrier, activates the immune system, as the environment
challenges in adult, it can easily lead to the development of IBD. In
accordance with the finding of methylated DNA segments in mucosal sample of
IBD patients, we hypothesize the multiple stimulations and inflammatory
environment interactions may lead to the epigenetic susceptibility which is
the potential cause of IBD. However, there are no any experimental studies
about the inflammatory environment interaction inducing epigenetic
susceptibility about IBD risk so far. We suggested that the
neonate—environment interaction or stress target multiple systems/organs, such
as the SAM-axis, innate immunity and epithelial barrier, whose dysfunction
together aggravates the immune response to adult—environment interaction.
Dysfunction of the NF-x B signaling and sensitization of the SAM-axis are
critical to aggravated immune response and increase of epithelial
permeability. It will aggravate enteric immune, and lead to the development of
epigenetic susceptibility. Epigenetic modulations of genes encoding
proinflammatory cytokines and epithelial junction proteins in response to
environmental challenges mediate aberrant transcription, and HDAC inhibitors
show potential as therapeutic agents to IBD. Our proposal is significant in
identifying epigenetic susceptibility to aggravated immune response.
Epigenetic modulations for early—life stress may interpret the molecular
mechanism which inducing the development of IBD, and provide scientific basis
for the prevention and treatment of IBD.

Keywords: neonatal stress; inflammatory bowel disease, IBD; Epigenetic

susceptibility; aggravated immune response; HDAC inhibitor
R4




st

I I ¢ ’
iy B O Waley Y oY
g S e 6L221ELTLLY ekl T Bt T 01 ‘6861 | s 9
73 Shasd 44 . X R i
8 VT T£928191681 I ehi¥fy T o th gt Hoo|or9s6l | I ¢
7 3 S 24 . Xkt £ =
8 e B R 2 T 68728120981 Uil Tt b By rlL o] |80 °FL6T | SEE iz
TP e S . . y
G WEE t%ﬁ% 6SL205G8GET|  Arch=f Tl b AT Y | 011861 | ¥R g
O e 75 = T a y : f
G e €90ZTTR9SET|  Vdreh =, ol ek By T Y| 2T'8L6T | Xmré Z
8 Y EL g H i 0S2L8E79-120]  Jrrh=f T i L F947T Y | 80°C96T | IZMH I
CHD
EIRNED T H e fitl -Gl AN Y1 AT H 7% 4 N
Ty
UXFEEH;E I

- [Rr-H H M 2ot B 22

v




PN

E % H AP RE S TUH T

ERBARFEEMBAREMER (EF+

N:liD)

TH AR A N S 5 6 REME s 2 ML st A% 5 Ik 9B AE 15 5 R s L 1
WHA TN Bratar SHPAL: S0
. BHH 2 FR G i
Fr5
6)) (€)) 3)
1 |— ImMB%EE&EXH 68. 4000 /
2 (—) HEH 57.0000
3 1. W& 0. 0000 | &
4 (1) 2% & 3 0. 0000
5 (2) ¥ &k i ot 0. 0000
6 (3) WA g 5 HL T 3% 0. 0000
WREEAM R W5, FAF. 2
7 2. Kl 2% 27. 7190
Lk hh~ SIS AYAE
FHNAT S 2% T 325 b NIl
8 | 3. WHALKIN T2 2.0250 F:;?Bﬂ%‘Tﬁ%&"‘“ﬁ%H@*}‘"
.
9 4, BRBLE ) 0. 0000 | &
s SR W ALIE 710 1
10 | 5. Xk 4. 3200
EI R B 2R
" Wl R TSI, BK
11 6. =T 0. 7800 U e B
By SR W ALIE 70
b5 1 5 5 3 2 : 4
12 7. HErEFESAEmeE 8. 5000 R A
WL ZE . s, B8
13 8. ik 15 B P \ 3. 2160
IR/ SCHR /S BAL T/ JiR = R 4% 7% 2. FTE]
HF H S mu B 5o
14 9. BHL& 7. 5600
HER AR5 B
S Y I (g /s
" 10, U 5 8300 Fﬁﬂﬁt Bl2E. HHEEX
w9k H
16 11, HAhSZH 0. 0000 | &
17 () Tk 11. 4000
18 Hp: g3GH 2. 8500
19 |=. BE%% 0. 0000

L




PN 5% 1 ORRL 2 AT E 4

MEwAH

CGEXR AL MW EERATNER DR ERRARELENERTHERT, TREFEZ MW T
(—) E##EM: 57.0000
1. &&% k
(1) MEZESE I
(2) AHNEEE I
) BBEHESHEE X
2, MRl 27.7190
(M RXF/ 55 22.0190
=DiXFIE (RNA i 500 Jo+REEFIXFIE 5860 FTL+SYBR Green Master Mix iXFE& 3666 7T
+ECL WYX E 800 T+REREEN 450 TT+EHEEE 2000 FT+HIB ik F 2000 7o) X4 &
+cocktai | Z&EEEHIFIFY 5000 JT/3 X 1 Z+PVDF5000/4=7. 1104 AT
@$fk: {RNA pol Il Z3+CREB-binding protein %ii+acetyl-Histone H3 (Lys18) #iik
+acetyl-Histone H4 (Lys 8) #i{&+NF-« B p65 Z3i+|CAM-1 Ea3i+histone H4 Z¥+histone
H4K8Ac ¥ii&+histone H4K12Ac Fi{Ak+histone H4K16Ac HifEk +HDAC3 %3+ a —tubul in HTiE
+histone H1 1{f+E—-cadher in {8+ B —actin By} X 3500 o/ X 15 Z+¥RIRFRIC —H1 500
JT/X X6 X%=5.55 FTTo
@%54: 3t 3.5384 L. TNBS 5000 7£/100ml X3 #3=1.75 7T, sodium butyrate1200
T/ X443 =0. 48 F 7T, FREEFI X B EE 41 8. 50 7T/ 7 X 200 5=0. 17 /A 7T, | sof lurane 340
JT/#R x20 #8=0. 68 /57T, DSS ERPEFIELHNEL MP 3543/100G X 2 14=0. 7086 F1 7T
@5149: (RelA 24 jT+occludin 24 7T+ 1L-1 B 24 JT+NF-k B 24 jt+E-cadher in24 JT) X 10
F=0.12 7
®siRNA, RNAi Fift\ TFRIAMAOVRAAE, BT LI ZAEIE M 5000 T/t X3
RIS HEIEIRIEE A RNAL FHE 1. 23 AT+ AR T3 FA ARk 2. 07=4. 80
A
©3EIaFEH : Jo RNA B EP & 500 jT X8 &+ & il EP & 300 jTt X4 &+E518 76 7L/ E X50
£=0.90 AT
() zRAFEBE: H£it5.70 A
OXLWFAFRE: SPF 4§, IVC RERFEEINIERXR 6 T, BREHIAFRNNA 10
HEN5%, 3EA: 6 T/FHEX5 % X300 K/F X4 4=3.60 FIT. @ Sprague Dawley (SD)
S ARKEZERMEL: KR 50 7t/H X100 R+ZRMER 400 7T X40 R=2.10 AT.
3. MG T 2R: 2.025 OIITRHFESELR: 25 T/R/IRX50 A X9%=1.125 A It.
QiRNHHBEMIR : 30 JTT/FEAR/ IR X 50 #K X 6 )%=0.90 F T
4, BREHE: T
5. BRERE: #it4.32 Ax. DESSEMELRE., HUERXSVEFERR, 2%, &
W3 No
GERREE 800 JT+HFIR 3B ZE 1500 JT+HETEER 300 7T X5 R+ {KR4ME 100 7T X5 R+HAR
B% 80 TTX5KR) X3 AX2%=2.82 Ajt. QLIWFAFECiESE 5000 JL/EXIE=1.57TT
6. SWE: 0.78 FEEHMRIDRFESI, BR 6 A 5K, IKRZE 130 TX AH 6 AXKH
2 RXEPORE 5 %=0.78 AT,




PN 5% 1 ORRL 2 AT E 4

7. EFREESXRE: 8.50 EEREMZREUERRSW, MFEARZR, BFE2R, 88X
2 Ao (SBGEMER 3000 JT+HEIRHLZE 15600 JT+{EEE 350 7T X5 K+H{KE4ME 100 JT X5
R+THAIBEE 80 T X5 K) X2 ARX3 £=8.50 AT,

8. ¥/ /52 EBE: Hit3. 216 AL, WXhmEE: FIChE#E30007T X2 F=0. 60 /i
JTo SCIiE3C60007T/ /S X3 /=1.80 Ajt. EMEM: 0.416 Ax. EEMEE: AFHEHR
ZR%F, ERFESR, K42007T/4 X 10248=0. 20 HT. ITENESENRR RS SER: 178X 1000
3 +1007T X 103K =0.2 FT.

9. HKH: #£it7.56 Aw. ATEESMNBERRNARERFAART SR, MRE 1200
JT/B X8 AX3HEX2 Nk=5.76 AT, IGATEA—REARAR 1500 Jt/A X6 A X2 HFEX1 A
R=1.8 AT.

10, ¥RE0FH: ATIMESRR, MENZE, BHUETREHE, Hit6 AKX, 2X, 800
JT/N/2 KX6 A X3%=2.88 FIT.

M. HfthZH: X

(Z) [8)3%#EM: 11.4000
Hep: 53Xt 2.85
—. BE&ESE: &

=
m
p=y
ol
~
L %y
1

FHIFER] A RS A

EB8IT



VN 5% I ORRL 2 AT E 4

WEIES

WFTT N FERIIFTT H ARL I I 5 4hAT

EB9IT



PN

E % H AP RE S TUH T

EZRBARFEER

BN E B ER

Pz B X OARPFAREE R BT, AL IS
~ THAEAE LA R P G s S A T (ke 8
1571326) , RGBSR ARFIF R SR AR RT B
hoit H A B W 255 0, DI SEAORIERT ST T AR I
], NEIFREDIFU AR, FGMHIET R R, 3l
AR OLARS, W BT R 11 AT
TURARAL I E A TR -

WHATIN (%) -

AL R AR IR K AR TH, fs
ORUETA H 5 57 A ECATFE AL (KA ANT ST 06 H S5 i
i A E, RS E R ARBA RS TR AR
TRV B W5 S5 RE B St

KACHRAL (AE)

e 0 #  H
22 7 O
rN
ﬁ
Bl B it Rl (ARSE N BRVER, B JTI0)
; wr | o | B | m o | | | T
SN ()
& | S A H
%
b (b A R
5
BN ()
# H H
PRIESSE LS TR
2
g
*
= BN ()
Jz:] # A H
T &5 as .
E
*
b
H FHS ()
ﬁ ® A H




View  ravortes io0is

i File
L X Sconver ~ Eiselect

RePORT ) RePORTER

kit

Hep

Search Results ) Project Details

¢ Back to Search Results

esc[i tion Project Number Contact PI/Project Leader Awardee Organization

= £ 5R01DK111819-03 WINSTON, JOHN H UNIVERSITY OF TEXAS MED BR
GALVESTON

A preclinical model of peripubertal and adult visceral hypersensitivity
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[7] Outcomes Abstract Text

.? Clinical Studies PROJECT SUMMARY/ABSTRACT Childhood functional abdominal pain (CFAP) is present in about 8% to 38% of 4- to 14-year-old children and
abdominal pain is a prominent symptom in irritable bowel syndrome (IBS), comprising 10% to 15% of the U.S. population. CFAP adversely
affects academic performance and the family socioeconomic cenditions. Clinical studies have noted that female patients report more frequent
£ Hi and greater pain morbidity than male patients. Clinical studies have identified visceral hypersensitivity (VHS) as an important contributor to
G mory visceral pain. Cellular investigations in affected tissues are required to advance the field, but visceral tissues are seldom available from human
Similar Projects subjects. However, Retrospective studies have identified that severe psychological siress caused by early life trauma is a rigk factor for the
development of symptoms CFAP and IBS patients. Preclinical animal models are essential to identifying the cellular mechanisms of VHS.
Preclinical studies in rodents show that neonatal colon irritation or maternal separation can influence the development of VHS in later life.
However, epigenetic programming is more sensitive to the cellular microenvironment during fetal than during neonatal development. In this
. regard, our proposal will advance the field by investigating the cellutar and epigenetic mechanisms by which chronic prenatal stress (CPS)
induces sexually dimorphic VHS in adult and peripubertal offspring. We will test the hypothesis that the development of VHS in response to
chronic prenatal stress is a two-step process; exposure to robust CPS followed by exposure to robust chronic stress in
the neuroendocrine axis to trigger 1) fetal programming of such neurotrophins as brain-derived neurotrophic factor and
their receptors trkB and trkA respectively in the spinal cord} and 2) serotonin synthesis enzymes in the CNS to induce se:
the offspring. Chronic adult stress (CAS) or chronic peripubertal stress (CPPS)
interaction between spinal cord estrogen and serotonin to epigenetically upreg
prolong VHS. The specific aims are to investigate: 1) the neurchormonal and cellular mechanisms by which chronic prenatal stress induces
sexually dimorphic visceral hypersensitivity, when subjected to CPPS, and/or 2) the cellular and epi i of i between
the sex steroid hormone estrogen and serotonin in the spinal cord that aggravate visceral hypersensitivity in female rats subjected to chronic
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nerve growth factor, and
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K Glinical Studies DESCRIPTION (provided by applicant): Crohn's disease and ulcerative colitis are clinically, imr i and morphologically distinct forms

of inflammatory bowel disease (IBD). The classic inflammatory response in ulcerative colitis patients is limited to the mucosa and submucosa.
! Mﬂ“ More Yet, the colonic circular smooth muscle contractility is suppressed in these patients. The precise nature of the stimulus and the cellular |
4 mechanisms that suppress circular smooth muscle ility in the ab of a clearly id d inflammatory response in the muscularis |

o externa are not known. By contrast, transmural inflammation occurs in Crohn's disease. The circular smooth muscle contractility is suppressed |
also in these patients. Our overarching hypothesis is that different i iators and cellular, hanisms suppress colonic circular |
smooth muscle contractility in the two forms of IBD. We will test this hypomssls in two well-established and validated animal models of }
inflammation, the trinitrobenzene sulfonic acid (TNBS) - induced colonic inflammation that mimics the.classic features of Crohn's disease, and
dextran sodium sulfate (DSS) - induced colenic inflammation that mimics those of ulcerative colitis. Our specific aims are to investigate the: 1.

i, \ Differential immune responses in the muscularis extemna of the TNBS and DSS models and how the initial immune response in the mucosa

sends the signal to the muscularis externa to initiate the immune response there.2. Cellular and molecular mechanisms by which the respective

prominent inflammatory inthe is exte f the TNBS and DSS models alter the of key cell s proteins in
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