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CRP C-Reactive Protein

DCs Dendritic cells

ELISA Enzyme-linked immunosorbent assay
ESR Erythrocyte Sedimentation Rate

GALT Gut-associated lymphoid tissue

H&E Hematoxylin-Eosin

HAPCs High-amplitude propagated contractions
IBD Inflammatory bowel disease

IBS Irritable bowel syndrome

IBS-QOL Irritable bowel syndrome-Quality of Life
IBS-SSS Irritable bowel syndrome Severity Scoring System
IFN-y Interferon-y

IgA/IgM/IgE Immunoglobulin A/IM/E

IL-6/IL-10 Interleukin-6/10

iINOS Inducible nitric oxide synthase

LAP Latency-associated peptide

LPS Lipopolysaccharide

LTB4 Leukotriene By

M M cell

MPO Myeloperoxidase

PAMPs Pathogen-associated molecular patterns
PBMC Peripheral Blood Mononuclear cells
PCR Polymerase Chain Reaction

PGE; Prostaglandin E;

PMNL Polymorphonuclear Leukocyte
slgA/sigM Secretory Immunoglobulin A/M

TCR Time to Complete Relief

TFF Trefoil factor

TFR Time to First Relief



Th1/Th2 T-helper cell 1/2
TNF-a Tumor Necrosis Factor-a

VAS Visual Analogue Scale
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oA EnlEe astde 38 282 il BUA mdE
S A (pancreatic juice)S Ao THS 9
(bacteriostatic activity)e] =T, #FA 2F A B¢ dHo= A% 54
A 8 g4A FEEe AlcE dEA Qdth B3 AIPE AP wZAdE
F4H(deconjugated bile acid) GA "= AHES AHdste o= gl Hf
ATh oY= M EZ(enterocyte) H A% T M| E(small intestinal Paneth
cells)oll Al ¥ 5= A W EFo] = (antimicrobial peptides)= WAIZ o] 7]
ANM T2 q&& Ioh. Aol AT Jul=AE7E EA8H7] Wil o
ol sl W vAdE w7F dA3] Auh ARl Ag Szl oA EHlH
= =40l NI AFAE Fol FHHE 243 FAR Ao® Rudy gk
, gho] 2419 (lysozyme), 2R AA AL aa A2(secretory
phospholipase-A2), DNA 3| 4 (DNAses), EHAl(trypsin), €3-t314l(a
-defensin) &°| &R

3 (chemical barrier)

@ AW A= (gut flora)



Al AAshks AU nAES A Bol 7130 vl T3 Jgds o
AAZ Fd(germ free) &5 75 Aol o A4 Aom HuHy o

5 A AR ToE AU mAdE Tl

2 4 Atk AT (commensal bacteria)®] 7d-F- ¥ (pathogen)d] A<
et Ad=dES R F A3, oFelA A" #71A(invading
organisms) ¢} & Hu AR (binding site)oll THal AHATOEN {3l =FH o
AHure Bl E3EE st A (barrier) TS FTH(Y 2

N
=2
(Pathogens)
HHeEs W FIE Fbs
(Fibres and other nutrients) _
HEa EE S
e __l—{(Prevention of colonization
T mumss e
N g -
- < I —
Heaa [\ olux g : _
LPS, Flagellin etc.

(Mucus production) | (Energy supply)

E 24 (Mucus) 4[

‘AT AYAT AR AV '||"!-;~"'- .'\i)“]lj‘_l AT VAT
| ) il \ cell) !
|
|

IgA-d-d
|'oc[IIug£ion} GALT &&= Ol /X
P {induction and

HEBME maintenance of the GALT) 2] = 4 =
pl Cell
(Plasma Cell) (Lymph Fellicles)

IgA, Immunoglobulin A; GALT, Gut-associated lymphoid tissue;
LPS, Lipopolysaccharide

29 2 A HAEe] 4w AuelA s 9

eEAo] Fasty 24 WelE AlFel HhelA 44T & dx ol BE g
2% w= BRguell F4 B 5o FAS 9o & vk W Ay
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(W) A= A9 (mucosal immunity)

At M= AAAY AY(systemic immunity)©] FE57] Aol 12350 HS
Wl & DLE}OHEH] ol2|3t WolAA Y d&s] AL A AAY HAREZo
e Baddo] e o Ak AHutolA o] FofA= WY AzEe A ERE F
Al mAYEo] EHo| A2(colonisation)st= A= Wafista, AYAS A A3t
FARer @3 E-o AFE e 94 Al (immune exclusion)' (7L H
39] @)k FaE el digk AWREEE  EFoFE WY A
(immunosuppressive) 7]Z o] #Hqst= “H T-E(immune tolerance) &= ©|

FojTH1d 39 @).

Daipt 424 49 %8 (Pathogens)
(Innocuous soluble antigens) 0] 2! Xp &3 (Particulate andtigens)
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AN e NAAFAR (AN VLML M EAAAN AR Mfl FARNY\AA) AUV RN FARA
| 1 | | i - I . |" l = | I | = s,
f \ N N | | } e e
il -:!:.I|.Iil_|-='i '|I| -'i:':||"i!'5;"
| (Epithelial barrier)
v
IgG, IgE(Th2) A S Y fg A, IgA(et IgM) 2| ZH| &t
DTH(Th1)& (Stimulation of IgA(and IgM)
(Suppression of pro inflammalory
IgG, IGE(Th2), and DTH(Th1}))
Mo 2t =5 9 FH

'2\ \ (Lacal and Periphery)
= (Immune tolerance) \Local and Feriphery)

a9 3 Y Hy 71
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Aol X Astd B AEZY 80 % ool Huo| EAY A== A& WA
Zh-go To3% A4S I A9H wiAle AHAE E Il (innate immunity)
7133 A &84 IgA(sercretory immunoglobulin  A; slgA)¥  #H|A
IgM(secretory immunoglobulin M; sigM)ol|l ¢Jall FAEth & B¥AAE PAE
© ol M AxzE FdHEE 23EReE Z 22 (gut-associated  lymphoid
tissue; GALT)o] A=5o] HYREgo] fFEHT
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A ddelA HAAQ] HTE = Zo] HIE A 9 E(intestinal
epithelial cells)IH], ol= A A3 vie} o] ofF WA it =214 A
< ATd B oyt A HuolA o] FojA e WY AM2E, S A-HA At
(innate immune response)¥ #-§ -3 (adaptive immune response)°l] ¥
gtk A A A Z7E r A Foll EA3FE PAMPs(Pathogen-associated molecular
patterns)= WEA A2AsH, PAMPset ARE F e FEA(toll-like
receptors, NOD-family receptors)E LA Z 02X M4 WMol AZHHET &
Ae Fdol sl whgo=A AARIAR]I NF-kBE AsIAZ o= 3
=4 @9 & (proinflammatory proteins)®] ¥ S S7HAIZIT. wEkA, AIAE
3}et4d Q1 A (chemoattractants) & &3 &5 7 (neutrophils)et I HS44 Akl
B9 z2 FAFAZI 48k A (nitric

oxide), Z=EE}= @ H(prostaglandins), 3 E & <l(leukotrienes) Aol T
e &4 WEe I/ o] g% B AIAMEE MHC class 119}
non-classical MHC class 1 A& 2L « ez A AAAME
(antigen-presenting cells) 2AE 758 4 Utk o|AH A FIAxE= A b
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e, 8RRl HIXIP A (nonpropulsive) T 1XF FIAE FF
(high-amplitude propagated contractions; HAPCs)©] Z17lo]t}. HEE-Z QI H]3]
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AEMA NS gengle otA 3}
L=

(Stress signasl) (Proinflammatory
signals)

(Vicious circle)

(W) 2F & 27](food allergy)

2% dE2r]s ‘WY #-E(immune tolerance) o= la|A dojdtia &EA
Atk & BE AR WY Al2El(immune system) 2% d9(food antigen)2 ¢
5 22 JIMEIE A, Al dEEVIE TR AFES oldk el thsliA 8
ARl WY 15 YER AL, Alx=F(re-exposure)ol] AT S4H 02 HAAHQ F
de BRItk Y B8 7™l £A417F A= 4% DCs(dendritic cells)7t 243} =
A helper T cell 2 (Th2)7} A=E o] 114, IL5, IL-13 5] AlolE7IQI0] ErldT) o]
+ BAIZS] HYFEEY E(gh) A4S ZX8HA =, IgEE & HIREA| Z(mast cell)

B
wHol| 9l A8k 84 (high affinity receptor)ol] AEEC] U= allergen; Ul
=7 3] HSHS AR BTk 2)E LelEs)s Aele] of 12 %, Aoko]
2ol)e] oF 2.8 %7} AT YT YA Yor, A AAH R AF Fe2r)7) =
ke Aow uuET Yk AE ge2r] A €S §A2 A3 149
g9lo] glom, FAH 9910 The} Thl AZ B3 Z7IA7]= 87

[

A

@) 3 YE By
b AW RS W
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+. 0%y 57 T 74
(Increasing numbers, (Numbers are maintained)
diversity) >

A5 B 0¥ +4 13
(composition evolves continuously)
Agk(Influences):
MO o 4|3 M (Matemal
colonization), Al 0|(Diet

= (Evironmental

L N S A =
exposures) |~-

(Antimicrobial therapies

= 0¥ mdEsol THS olF At AolAR
(duodenum)ell= I8 FH T I SOl BESL,  F(jejunum)oll=
Enterococcus faecalis, Lactobacillus, Diphtheroids, & X% Candida albicans & °| &4
SEAIRE A T3 ARte] & gHE R Y ol BHlEHE T HAE Aol o
He 42 20 7L ol MAseE mAdE aF Wi An TEu 3%
(leum)o M= v E ot T/77F 5§43 S7HEo] TR 3] F(ileocecal
valve)oll A= 10”° CFU/goll o127 "ok 34-e pH7F H3 Foldel wel u
ol e mMAEde SAS HoldAd Ixsd Aladd BAuiAldH

(Enterobacteriaceae)®l &3t AldE°] A2



B AWM 7 2 mE 23 2k, o
]

o
% (wet weight) 1 g F 10 nlg]e] PlQYEEo

5 A of| A
T 40049F o] AMdEc] EEldET O]Ei@ NAEES T2 7|4 J8%
A AT 2okl 1t o g FAEe] Qth Ao g M3 A& Bacteroides,
Bifidobacterium, Eubacterium, Clostridium, Fusobacterium & ThFd IHIYAE T

oo

E 2 AR SRRl A e B

71 & MAE F HAE FF
£ 0-102 Lactobacillus, Candida, Streptococcus,
(Stomach) Helicobacter pylori, Peptostreptococcus
Aol A% 2 ] )
10° Streptococcus, Lactobacillus
(Duodenum)
4 .
b 10° Streptococcus, Lactobacillus
(Jejunum)
o) 2 3 A} .
i Tﬂ . 10° Streptococcus, Lactobacillus
(Proximal ileum)
LR35 A 107-10° Clostridium, Streptococcus, Bacteroides,
(Distal ileum) Actinomycinae, Corynebacteia

9 Bacteroides, Clostridium groups IV and XIV
A7 (Col 10'-10" o g . ’
47 (Colon) 0°-10 Bifidobacterium, Enterobacteriaceae

(th =3 Rl

A vdE FEe F dEes 9 =94 Agor A&KHOR o|Fdt,
AA=H, 3 FAE Al 2 & SlA AHZHoZ dAdn. A3
Fejoll Al A wAES A7 (self-regulation) = E3l MAEE It Ee v

Aed =5 AtoldlA FA Felsdd os) JdAY dHE
sk Aol oFE, ALAE, 71§, 2EHZE 59 oF a3 A
o ofsf FAEE e o8 I 7ol WEkst A vAE EdF ol
zHE = Ao

Bifidobacteria, Lactobacilli®t %2-& w5 Az y HubA ol disiax B
o= F2 AAe FoEA HdTe] HAde Wk AT Hdde] FHE

il

A = e =24 AAFoEN HAdES FaANVe 94¥€e o
=
=

Bifidobacteria, Lactobacillic= ‘FA3I4d T/
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Zt(lactic acid) & AMMES S, ol& Fdll & W pHE AStAHo=
A Aol 912Egk E. coli, Clostridium perfringens®t 22 F3lAl4<] B4-S A3
A=) | coli, Clostridium perfringens$} -2 N
(endotoxin) & AASAY Fall E4AES AUTOEN Ao Y& FFS F
A B AU vAyES FIA AR frA8l7] 918 A= Bifidobacteria,

o
=
Lactobacilli 52 oS 7N 713, F3lldS TAaA7l= Aol =] 2

= =
AT,

ftlo

-glucuronidase, azoreductase, nitroreductase, 7-a-hydroxysteroid dehydroxylase

‘:4 4 A 245 SV olE’t 84Sl V= AA AAAH =4

o] v HAMHES EHIAZIE B8-S 3k AoE BHiHI ot YA AR
A PE EAES YA 8% F VR AU nAdE AFE JAFe R
7531-

Ch=a
A A ALk @S Fo] Hed EddH AAE FRdd =%
el oln] AMaleta A FZoly Clostridium difficile’} 2 F3lidk P8 E A
e FXs8ta, A 2 54 BHIE QIS A S AN Utk 1 Yas
o

o7 ATFE0A 2EHZE AU vAE @0 T HEE fEs= A

e FojAHoe® FAHI Eclidt 22 faide S7HE A=
| 2] W] 2 & (norepinephrine) &40l &3] 1% &

A3 A &4, BHls ¥ fEd o= F

ox, L
o

of\
N
i)
H
[>
(m
£
[
l'ﬂl
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szl of@ANEL, 54 Aoyt A Al whgoll o)ide] ff

53 s 53 vbloating), ¥%(abdominal pain)°]yt E3 7 (abdominal

p), &8 (borborygmi, W} o] FFol FUlst A &o| 7h2T) o]F A

U= 4&d)), zhE 7 (sensation of incomplete evacuation) 5°] YEh = A2 A

B Aok Bl YEus Sed AEs AT e ¢ e, 9498

oA go de A7l AFEA T stuelth & BEA A AR es &
=)

MY 5 Y AEEA BHZ] Pi

4 BHze 902 5w, AN YR Te(gut flora)o] B#E Fol A
93 gk BY GESY b BRaed 7lAaE fBss AESEE, S
f, AR, S5g, PE 5)E FBHOE gol AANAL Pl B M7
o oF WEZF A FHE AP, FFBUSH Lol 5H JUYae| a3
o BAE Qi ASAE HED sk AY L BF 53 2 BHgol fud
& ok
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Astx 24

2.

olp
ol
N

A &3tE A g2 O3

3|

o] Ao 1002E o4, <F 100% o]4te] Fo] A2

(intestinal

X

231 A

HF AL

T A

TE A A

epithelial cell)2] o4 =]

2=
T =

2 A T3

o

Ao

Hlo

o
o
ol
]

—

0

= Adge=N A Y

)

)

A

G

X

574, A

, w3, B

~~

)
~
o
;OE
B
el
JJjo

Aef 7]
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1. whol kAL 47

wfo] &5} A

a
He

23k, | 59 37] #AAMlactose breath test)
&
=R _
A Xe9 57] HAAHglucose breath test)
H o
el | W R
=7]
Hlj |1 EL Hel e
s | P
R 23}y | 85 24 ZH(intestinal transit time)
TET | W +8%
RS N =
Sy | MR Sle, W 2T, S T
o O

T FAAd AA
(intestinal permeability test)

AUl AF A9 A7

Zehels
EARSY (bacterial translocation)
=]
s | A g en
(mucosal barrier integrity)

FAlwH 2§44 2d

ARIEZIR] | TNF-q, IL-1B8 &

BN (2 o
> 1Q i

Al 2 Q.

1= 1O

3} & (phagocytic activity)
Hsrt Oxidative(respiratory)
S ol | Wdzrg | burst
IgG, IgA
HEZ Aol

(Iymphocyte subsets)
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T-A 3 4%} O O
Leukotriene By O O
Prostaglandin E- O O
9548 | C-Reactive Protein ) o
o Inducible nitric oxide o o
o]z} synthase
NF-kB & 0 O
Myeloperoxidase &4 O @)
AT A £ O O
ZA _ .
i 5} ZAH &4 A 9 yd 0
A A} AAF % 943} 28 A =
§_jl]— = =, 3 At o) O O
A | "A =
=2} | (Visual analogue scale, Likert scale) ©
Ad | aqqp |MHHAT, o o o
=3 T gEwAY AT §
al QA o) AT
7~ O =) oo o 1,
Azs | T gameyas 5 © © ©
v €} %] == ~ (metagenomics) O
AW g Aol o RaaE o o o
v A& R N .
A | T FelEs 24 (B-glucuronidase) O o O
AU pH O O O
3 A W Ak(short chain fatty acids) O ) o
B Qlo] 85 o
Caco-2 Ao digt a7 HAAs &4 O
W 3l O
]_
poo, [WER FE ARES By ORsd v
=0 H B gjul = O
7H}1\j = T v ©°
arel A ©
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R

=
=

2. Hlo] emA 9

Lo, Bt

%

NA AL

iof

=

o]

9

=0

b1 e

7}

3

o o
= *%

o
T
i+
_E_H

Z(sugars)®]

)

ol

_EH
ol
ﬂﬂ
o
,_ﬂﬂ

H
L

Faolh, agolA] &8, F4

Q]
=

T

o) &3 ol wetA 7] Y

=
=

gt Ag

=
=

|5 B8 &71= Hj

#

27}

o)

m ik ohRk JRRlel wEl At & AYEA e

Abeol glol At dEFE FIE Dk

o)

o AA A9 ¢F 15% A=

=
= =

)

o},

991
i, AHdoll Fartz gl

9]

<
T

A7) BEo] JAHOEZN Fi 7l o] oH e

b1

3|

Ay~
1=

o
=

SEEELE

o] gEE 2 X (lactulose) 5717 Alo] T},

o] AHgE=

ol
=9

o, b

1
R

3

SH =

% 57

oA a3tE A 7] wiEol HH 2-34%F

<

AUTE ol AgEClA

o}

o avbs Aol H4 ge ARE

h @A7tA 22w PPl slof del ol &

A= 5

| U "ert2E =

%7

gl o

@ =

°]-&

=
=

(stable isotope)

)

ko ® AAHI Ve st e =F BAZ d AHEEHA

FRICA W+l= 3715 571 Y

3+

3

bl 433

S

=%

g 25 g& &9

S O
T T

KO
_%__l
il

il

5
T
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B

71

£ o8 =+

SR

3]

W Aol

3}

a7} Yol 27k A

dofl &4 W Aol ofsf &

%
fha

71

P’

)A

o
Az
i

o
Nfo

s

Wl

)l

[0

(2) W 27

HYA wjHZEo] A

H o
=

Fate

3}
=

oju
i
<

—_

._01_

XTI

s

o

B

(\}) W] 3 El(Bristol stool scale)

14 soe= | 2719 &4

9|

AETE A

=
=

ol 7 7eA

B

0
_Z:l
i

WAL Eobd 5% MAte] Jhgar )

N
T

Hol Aejolt}. 5, 6, 7

SED
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Separate hard lumps, like nuts (hard to pass)
gelsn 9ug golzl akFel uls (wwe] ojth
Sausage-shaped but lumpy

AR BRoFolx]wt HHe) &EHEY

Like a sausage but with cracks on its surface

AA) X 9} vldtAg o BEel] ZER Feol A&

Like a sausage or snake, smooth and soft

T
#+% 3
AAAG ¢ e peke oinygs =S

% 4

Soft blobs with cdear-cut edges (passed easily)

£8 5| geeah -
e | ame) maie Mog e golz) (Hve) 4ch)

Fluffy pieces with ragged edges, a mushy stool
SEHEFI AF e =48 & P2 dE

& 7 * Watery, no solid pieces. Entirely Liquid
! AP Ee] glan E TS gHE A= o|foiF

8 ¢ P

4 7. Bej2~E ti¥ B A = (Bristol stool scale)
[EA]: NS ABAS] DA H7F 7ol =il 2ol FEebd Al 2014]

(B) &3t 55
(7h ™S #Al 1t (intestinal transit time)
)45 7} A THintestinal transit time)< o3 B3-S AFH st 1 BHo] A&
T Hom vers ©H Aile AREE YRt diRE Al AUA A
AL e Bd Q7] "l & &4 HU/HAEE AHEE ¢ v oA
= o], WA B F =2 (radio- opaque pellets)s T
F 13 AFAsAY & W7 AAF wieig B83 F o s Us WA 2
= WSl Aok gE WHES AIHIRESE Ao A
< Ueidlie AEEES 583 F BERE 7—]’7—]’ WA oy - etz &
A AAkeh o] Q7] wEoll

v}
o2
<



iy

SEATNA AT F e WHoE 43 RIS gojuo] Z8AR]
E +57]5 ¥ (physio graph)& ©]-&3to &3

Hol deHl, TEAPANA LA Al

16417 AAA 71 2%e] &Fol 4FS Fv =43

kel
T -

10% &abbg<s 275 oo I ts &3 B9 dojulo] iknkEe] o]
g

-—

o
il

ool

@ W49 34
W S8 ddd S diske] 23 3 AExARE AAske 44 A
< Witk v S, wlHEF, M Z7](stool consistency), W] A, WO WA,

ju)
==

W A, i, B, R Sl el oA Likert A5 &
N2 opg 21 X (Visual analogue scale;VAS)E ©|-&3te] ZA3tal, o]

717} B7vske Wl de ol8Ha St

d
oy
U

(1) A= &Y 7]5(mucosal barrier function) %7}
= Fe A A AYe st AHESY Hsd FF
(hydrophobicity)& 2% SA3stAY F&& T AR dFE dol o] =
E4 AZ (MU E, EDTA, peroxide 5)° 53 +F& % Helectrical potential
differences)2 7|53t} AAIZE RUEE sk o] Atk SkAIRE o] WHES
52 B (invasive method) &2 A ATl 2837l ofgfgo] WET ©
23 oy 52 slashy] 98] v 2ol A AW Vise HHcr AT

| RE s Sl

Ry

b
oy
iy

(7h & F34 A Al(intestinal permeability test)
o] e AT AT AFEHY AW viATFS S5k dYE VRS E st

A=, o] W AH&StE APREES AHolA 54 (passive diffusion)ol] ] ah
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T2 W3l Qlo]l FE F dojok sk, Aol AR A 4 AWe Sl aiA
Fofok stH, &M HA A= Jhedlof 3tk HE £AFl & ANIEd=R
A AHE3Sled,  ‘transcellular  permeability  pathways’®}  ‘paracellular
permeability’ & -S4l 57830t

71 ©ol ARgste WHOEE RHYE(mannitol)# 2HEE 2 X(lactulose)E A
of Ab&ste] SAHst= ol Ak WY EE transcellular pathwayell 2jaf 23
= 97 §AL F oy HERAE HE AWM AL FFHA &
stARE A AE T)se olide]l A AS B FHEIF F7HEO] paracellular

: éﬂ@gi 2 Y FEZL

o
Q
Z
Z
ﬂi ﬂl
:?L_’,
ai)
il
fru
O
[>
N
[
o
i
[
[
X
it

E
c
o
o
E@
i
rlj
i
f
fu)
23
i
=
to
L
=
=
-
o)
&

(Wh AW Ml 9] B 7} (bacterial translocation test)

AW Al A AW Aol A (intestinal  tract)=  FIA A9
(extraintestinal) FXF(ETHZH, 1, WA, A, /7 )= gt A
= T AU A dee ARE SAFeEN A AY Jse 3t
T An FHAor dA HSL(endotoxingg SAHYL FE Aoy AAS A
HEo A AHAA W=7 AAHA e F dvhe EFol ATk o
< _

Aol EAsteE MTFY 165 rRNAE THHEA AW (polymerase chain
reaction,PCR) & F3l SFst] A7mMidS Flstar, H AA A Ao A
S Flste WHE ol &dAT HAFHN = stu &8 Aol i, 1x9

B 7)40] FQditteE Aol gt
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(th A=t AH 244 (mucosal barrier integrity)

oA al-antitrypsin(A1AT) 2] &= SAHst 7k <=
Hog "3 EgAl AsfAl(serum trypsin inhibitor) =
Hele gl Eajaad s Adfste 4Ee ok %‘3 Al =
= &4, 53] 5779 dgtElolA|(neutrophil elastase) Z2H-E =
= 9L o=dl, 84 dF WA =7 5439 SR ol
3 AL (@ -defensin), HEF T3 4] (B-defensin), 23 =8 ®l(calprotectin

A+ (lysozyme), T57-F8ll Aet2:EfobA| (neutrophil-derived elastase) s &++7d
Hetel&, E-7F=d]| d(E-cadherin), 47412 growth factors), H2AH T2 (tight

junction molecules) 5= 437 = gt

I
o
B

2

MUC4, MUC5AC 327 M@t o] FolA MUC2+ &%, tide] F8
A 4 (gel-forming) FAlolt F&o AR =FANAH F4A mRNA TdHS
RT-PCRE AFsAY Fal 915 B4 594

Ei=g

(2) =3 dS5Hks oA 2 "o =4

(7 Aol E7FRI

Al A9, FAFAJ] HEE ol&skE Hol oEgel A7l wiEel ¥F
(serum), ¥ 7% (plasma), peripheral blood mononuclear cells(PBMC)ellA A
=24 (enzyme-linked immunosorbent assay;ELISA)S. 2 A &st= Zo| dnl
Aolth, w3 AZolAe] dFHES SASE ZolBE WA AlEIRIS &
AL = Aot =9 B W 23A Y olF AlEIRI S
Moz At AYy thd Huteld RNAE FE=35k AJEZR] mRNA
RT-PCRE AFsh= Zlo] dxtzoly 7ol wet 3% 5 v & =3
7Hs skt

mO{

oZi

w12
s
o

-y
>
Ny
Ay
Y
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e

Tumor necrosis factor(TNF)-

% x40 5F7E ol motd Fad AU a}na, %o1F 94 52 Fo

@ Interferon(IFN)-y
Q24 4 ABelA Zrhackn B AolEstel F shith AHELol IFN-
y A mAE FEFS BEFo=N ASAH A deA FET a2l T

4 &4 A mag Wrrao,

@ Interleukin(IL)-18

FEHHES fFEste HEZQ AolE7IRICRE 54 & dey ddd |95
7R Aol T}, IL-1B+ eicosanoid A4 T HEZ7-9] 243}, I TR I 55
fridste] A5 HAAHAA T 9T 5tH, NFkBE 243 AA 945 &
AN 71710 @53 Bt R A2 dHA Aok IL-18 BA ol
A A8 AAE ZAE&stH WY AxE d4dslete 5 Y 945 Bes &
AAZ1H, IL-18 Aol Z4ud Fds T o8 454 Ade] 945

NS oAl LS AMstarta BaY = Aok

@ Interleukin(IL)-6
58 @%C’ﬂ/ﬂ S7HRIGAL 423 Al 7RI F stuE IL-64 4ol 1l A]
F& BT BAFNA FdS mH o A EF A
= %7]'?:5_‘:]'. IL-62 €54 WAAZE 2Hgsts |y A=
=3, Aldedol o8] IL-6 Aol 2
J Ll Ak

b oAl B

Lo rr
ol
o i‘i o‘

offl
oX

of\
fol
B
2
lo
ol
ult
olN o
o
ol
"
r (
o
ultd
of\
;
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©® Interleukin(IL)-8
AESH AelE7RIe R, T AydA I F3H4 (chemotaxis) &

)
sto] olE AEZE A FHE olFIEE =1L, A 2-&(phagocytosis)<
o

® Interleukin(IL)-10
duEA Aol Eslele R, Aol ZreE 9F WMee olAEL A AA

(h 99 &

@ Phagocytic activity(2]2+-8)

ST GOl o7k A28 (phagocytosis) e A%t HWH7SS B}
& 4 ok FEoY Aol W ¥(whole blood)S AFH3te] 2ld Zgolu 2+
gFol FoAst= Aze 5 FAZ E47](flow cytometry)so] W= AHE-3F

o 24T 4 Jo. A+ ZE =AHL oxidative burstet A A= & Qo)

@ Oxidative(respiratory) burst

ST G E TR RE G4 A (reactive oxygen species)©] WEEA] 4]
He As geked, AdAErt JdE dH ol 58 iEél(degradation)d
sttt FEoly A2l A ¥ (whole blood)S #F3le] oxidative burstel]l %
oqgst= AlEY £ Ee 7 ME FA(activity)E FAIE 47 (flow

cytometry) 5o W& AHE&st] SAHY o
@ IgG, IgA
IgGs} IgAe] s d54 Ad&e] EExol wet aolE Yelhr] W&
K

of & dF oAFE ddsis AEE ASHT YAY A =710 sidst=
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FCH-9] 8] ottt Aol we} vd HegszEdol
g2 e Eolel] ek AREEQl o)z WY

(intestinal washings)elt F&< A =& A [gGet IgAS] 5 &
=7 " (enzyme-linked immunosorbent assay;ELISA) 522 ZA3}AL
A F Ak =2 dHAA AL = Ut IgGs} IgA =] ¥

F21Ql Th2 Al29] vhgo 2 QI3 d4F5e S3AZ + Ade AL SHIH-

o}l JIN’
rl

@ 93z Fo}3 (lymphocyte subsets)

T A2z B AlZ2E ZEsle WA ZE MEx FH EAsts aid 24
o oA TEEHEH, BE T AIZE CD3°|, ZE BAZdE CD19% CD20°]
dHHAT T Al o}d (subsets) 225 M ESA TH E(cytotoxic T cell), 2% T
M Z(T-helper cell, Th), &4 TA Z(regulatory T cell)7} A= 42 CD8, CD4,
CD4 3! CD257F =t 7} Yz golgo] AuollA sh= Ao HaEn. =9
TAH = (T-helper cel;Th)= Th1¥# Th2& W5 ™, Thl< interferon(IFN)-y, tumor
necrosis  factor(TNF)-a2} 22 APJEFRRIS  EH|Fo = ORrANx
(macrophage)& A3 7|3, MESAH TAHZS ATS x3ste FHANEZE
A Ast= Hb&(killing mechanism)< fX=3%th. Th2& 114, IL-5, IL-13 59 A}
o|EZIRIS HHlgtET, ol AlEZIRIS IgE7t FAlke dElE7] REE

(IgE-mediated allergic reaction)el]l &gttt & L4 ¢} IL-132 BMEE &34
A IgEE ARIEE 3tH, IL5& 4TS A=tk 248 THEs d9ikes
AR JgS FoEN, HAWES o7+ AEFA THE, =9 TAHES
= AR diEeE 988 o FAEZEA7](flow cytometry)E o83t FE
o\ AbEe]l ¥ (whole blood)ollAl 1T 74 WSE SAHICEZHA ojwd HY

m
olo

g0l dojiteA & 4 Ao

® T-AZ 2 AHCD4+CD25"", CD4+LAP+)

x4 TH Z(regulatory T cell) = CD4+CD25+ TAH|*E%} type 1 regulatory TA
EZ(Tr)E 2330 =24 TAE} TridEZE dZ8d o5 ZddA d5< =
Hote 94Tde doh. 24 THE FollA Al=Z FWol| transforming growth

factor(TGF)-B¢] E€4 JHE FE T3} latency-associated peptide(LAP) T Al
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S,
o
fru

Eo| 3%, TGE-B-2E WAUZE Fold 4@ge] h3ae JAse
[e)
=

el A Uk AFEe] A - 85S = CD4+CD25+ TAHEE A X EH
CD257}  Z3kA ‘%?ﬂ(high expression) 8 th. FE2 @ FZ oy At
PBMColl Al CD4+CD25™" T A ZU CD4+LAP+ TAHZo| Bd Z7te 9%
a7t dukar siAE & Aok 2F TAH E(regulatory CD4+CD25+ T cells)®] A4

7 7eE A% F2& HA AARI FOXOE 37 AT += Utk Foxp3
mRNA 2o S7le= 24 TAE] &3 9 7so] S7Hd< onan.

O
E]__O’I__

e

=) A=}

D Leukotriene B4(LTBs)

FFE g Ql(Leukotriene,LT) Byi= ot} =42 HE fF 55 = eicosanoids®]
ES

o —

AdFoE, HAFHS A27|d Zsst= WIF F FE  polymorphonuclear

4

ul 4
o|\

—~

leukocyte(PMNL) A A =Hof M 3, A&, T34, gdol&gd 49
frEl Y A&s Uelie E4E "YMZoA EFWgS sty A5 Al
2o Ao HosiEg A3 |5 wiAAZ #E3d. LTBy 57F A 9454
FAgho] %‘Qﬂﬂ"ﬂ ol E oAst= Aol A5 AR FL3 HE ATH

3 A7 ANdEE i =3 W LTB, AA el v
s HrietH, ARy A9 A EF

@ Prostaglandin Ex(PGE,)

A A2z7F A4stE o] IL-1, IL-69F 22 Alo]E7IRle] EHlEo] & d3eo W
A Lol ZH-gste] WM M T2 Eadd @8 Bl o3 TR 2B
T Edte 2o wEoit A dAdes 233 AY 95 wheol o
A A AT Ede Fdete 22 F=2 o A4 g4 AYSA M (enzyme

immunoassay) & 53 47U Al @4, PBMCAlA 24 +x 9]

@ C-Reactive Protein(CRP)
w4 @A M SaR Sl e A Az ErlET. A% AR

=

o o] A= 1 mg/L HINEY] we F=g {FAFHARE, IL-6, TNF-q,
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IL- 1B o] Aol BRI o3 fFEHE w4 @5HS Aol 350~400 mg/Le

MR FA3] ety A Heukgol A YEhgE S @4 A4
22l Aol AT Al ZAE do] e FEY AFFEIE AR
A&EE A #4d F3oz g spsAdol Jdorng Holxl CRP %%
AAANZIE Aol F23tth 10~40 mg/L 9 TE5E T4 9% E& Holgx
e vepdth sEolu AlRre] Aol AA AT & AT

@ Inducible nitric oxide synthase(iNOS)
GZu Belol A AT/ 24
delA vk IL-1, TNF-o, IFN-y& 22 34 Alo]E71ele] 2
Hol HEF NO A4S B3 B GFWsol QoA Az 4TL Ik
29 g 2ol BEE SHSAY Aol 49 PBMCIA S5 % ek

e Fa3 98¢ e slow

JlJ
lo
>
olN
L

® NF-kB
NF-kB& 4k} 2~E#2 9 AFHEgol] #ojsh= Alsdd Sdoltt A= dF5
Ass A=FS FA) HW NF-kB7F 2438 =o & U9 target geneoll £9¢]
Z2 Y] NFkB 44 AAA7&=
o a3 ot Adst §

diN o

N

MPO+= E?:rL(neutrophll)ﬁ] THY B4R, 45 A A Z43H o MPO
BEHI7F S7HH R 220 dSAEE UBEE &4 A2 AHEE 5 o
NAE=9 td 2HdA BAS SAHAY + o, Ase B¢ 3% %
AN F4 7Hssttt

(2 A8 A7 &= (Erythrocyte Sedimentation Rate;ESR)
L @l AP} ol Fats S, ok @ o A
Y7ol )9 wxol Wel weidt, GeIAYl xRE AW FHoR A9,

M F 99 EgedA AET7F A4 X7MA e ZolE mmE EAT A



o] ESRe|th. AEF+ rouleaux I (27] 10%), €8 &5 4 (@0%), RBC
packing(102)2] #7485 AAH dFo=RE Wo= rtggkest. FEolu A
=

o APl A, 9%, 2AELO

2] A& Hematoxylin-Eosin(H&E) °©]%
3x 3

o] 2R B AR(E B
A AAZ FH (Gross morphology)
0 £ 91 (no damage)
12 (hyperemia)
2 92 & W]3 (hyperemia or thickening)
dtdoly} w57 9l AAre] #%F (linear ulceration without hyperemia or
3 thickening)
4 2 59 o]ae] A% (2 or more sites of ulceration)

lem ©]732] Al (ulceration > lcm along the length of colon)
2em o]ge] AF, lem vieh 144 7t
6-10 | (If ulceration > 2cm, the score is increased by 1 for each additional cm of

involvement)
£ 4 e 2HeA Hrh AE(AA B
A5 AA A e (Gross morphology)
<# % (ulceration)>
0 A% 915 (no ulcer)
1 3mm " 9] 2& A <F (small ulcers < 3mm)
2 3mm °]&2 2 #AY (large ulcers > 3mm)

<Oj % (inflammation)>
$12 (no inflammation)
A 9% (mlld inflammation)

< (moderate inflammation)
(Severe inflammation)
 z10] (depth lesion)>
< (none)
93} (sub mucosa)
< (muscularis propria)
2 (seros)
) A< (maximum score)
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Ul M= TR U A9 B, @713 30 2Ry wEel A
HAAES] 80% A=E W W vAE AEudS BalA EEsAs] oJHotE
AL Aok o=@ AdHS sHAstr] sl PCR  (polymerized chain
reaction)# ‘full bacterial sequencing’ 71"-& Z-&3F WEHA Y27l &8H
Aoy axef rgol Zog WHorz 9y ASHI A= Xtk =7
HTole F% 9 TAPHS FEsto], 2 Foll SAsHd vAEFI A
T B ESTE RSkl B4k E 28FHA v AHge A F=2 Wl
A FAHAIH.
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=
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Proteus= EUYo}, o}l =& ARt WhH, Bl E 2qo] SAHT 77
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A d¥gS It A Ak B-glucuronidase= A3t =% =29 @xXF
(deconjugation)oll F& AT = FHA WzMA Fo AL&H F5 =434

= FFE4H(glucuronic acid)Ee XFA IFS EFHO  glucuronic acid
conjugate FEE FF3EHo| FHo= WA=, Al EAsks
-glucuronidase= =FF &4 S B0 Fo TFAE 7tialsty, 4
Ao w =4 EFES AFsA @ Foll o AEH=
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