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ATAT

BHI

BSFS

Cl

CRP

DSS
ELISA
ESR
FITC-dextran
FOXO
FWC
GALT
H&E
HAPCs
IBS
IBS-SSS
IFN-7
lgA/lgM/IgE
IL-6/1L-8/IL-10
I-FABP
ILF

iNOS

KRB buffer
LAP

LPS

LTB4
MHC
MLC-2
MLCK
MPO

NRS
PAMPs
PBMC

al-antitrypsin

brain heart infusion
bristol stool form scale

calcium lonophore

c-reactive [rotein

dextran sodium sulfate

enzyme-linked immunosorbent assay
erythrocyte sedimentation rate
fluorescein isothiocyanate—conjugated dextran
forkhead transcription factors of the O class
a fetal water content

gut-associated lymphoid tissue
hematoxylin—eosin

high—amplitude propagated contractions
irritable bowel syndrome

irritable bowel syndrome severity scoring system
interferon—7v

immunoglobulin A/M/E
interleukin-6/8/10

intestinal fatty acid binding protein
isolated lymphoid follicle,

inducible nitric oxide synthase
krebs-ringer bicarbonate buffer
latency—associated peptide
lipopolysaccharide

leukotriene B4

major histocompatibility complex
myosin light chain Il
myosin light chain kinase
myeloperoxidase

numeric rating scale
pathogen—associated molecular patterns
peripheral blood mononuclear cells
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PMA
pMLC
PMNL
RBL-2H3
RCT

Reg
ROCK
RT-PCR
SCFA
SDS-PAGE
SIBO
slgA/sIgM
SSA
TCR

TFF

TFR
TGF-8
Th1/Th2
IN

TNBS
TNF-a
TPH1

Tr1

VAS
VAS-IBS
guestionnaire

polymerase chain reaction
prostaglandin E2

phorbol 12-myristate 13—acetate
phospholylated myosin light chain
polymorphonuclear leukocyte

rat basophilic leukemia

randomized, controlled trial
regenerating islet—derived protein
rho—associated coiled—coil containing protein kinase
real time—polymerase chain reaction
short chain fatty acid

sodium dodecyl sulfate—polyacrylamide gel electrophoresis
small intestinal bacterial overgrowth
secretory immunoglobulin A/M
significant scientific assessment
time to complete relief

trefoil factor

time to first relief

transforming growth factor
T-helper cell 1/2

tight junction

trinitrobenzen sulfonic acid

tumor necrosis factor-a
tryptophan hydroxylase 1

type 1 regulatory

visual analogue scale
visual analogue scale for irritable bowel syndrome
questionnaire
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s/ 9= A7 AgS 7Sk EEAS ol aAt A= A

Hintestine)2 ASP|AS o|F= F8 A7) & YR AFHsmall intestine)™ oA+

(large intestine) 2. & F-EE T}

1) &%
A2FL AJo]A A (duodenum), FH(ejunum), IHF(leum)Cz2 FAE =Y, Zol7}
6-7 m& A31HoA 7P Ad tdst Adtas B @ 2t FeES B ok

49l wotE, il At v, vek 59 P g L B ol

> ¥ d(ileocecal valve, oA WHo=m Hol7le FHA= Y29 I
FR)e A= 233 F2=ed, $(cecum), i’“(appendiX), Z7%(colon), 2%
(rectum)O2 o]Fo|A it g2 24olA 43 FFHA F2 FAEY &5 %
S F2 g9, 45 Asjda -84 Hlgtlo] '%TQ*‘E 3tojot.



Hojxpg gy

(duodenum) \ (transverse colon)

ZEH(jejunum)
HEIF
(ascending
COIDFI) ﬁﬁ gg
(decending
colon)
(cecum) Egm' _
(large intestine)
(ileum) oA
(sigmoid colon)

(appendli

=g
(rectum)

Lt g2l 2l

(D) 71A4 &3}

242 TE A A5 (motility)& sl AARE A =W YolA A4Sk
A& (chyme)o] 2422 WH7HAA 5/d(motor activity)o] ZFsiAIA et o] ZPgofA
A2 Y SAES A HEEY £33 ool HEEH= —‘:v’—?—_i‘-—?—%(segmentation)ﬂ
sl 22 FolZ|E WA AstHI SREY, AHET JEZEUA JFAY F57t
Ugs] o] Fo| A A Hrt

0. g A3t dEE= Rolrh Bl A}
252w =E AR EELE0] oF 3080t dojut i WEES St 9%
st AR e A AdeEd FARE 550 dojdo RN tiF bty Atold

A%e A% GUA AF FLUIE BAHs Fa FLEA PPN BuHs
A, oA RAEC] BuEE w5, gueld Buls: xstasc] sjet 2go|
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3ojtt. FJFHol= AR ST FEARA(bicarbonate)d}

L.
- =
, SHAZ A= AStaATE aE] Utk "HEZ "@EAHbile

oo faEo] Adow FUSH ueld Aolges vl HEae g
o MHF FAHAYL F3HAA vtolM(micelles)e FATH=E, o AW AHol
agror 48k F4E 4 ULE SEch GREY FENS 2 Y Lol
g Hol th HEUS Fo) 7how osHth 4%

P
=
, AA|EZ(enterocyte)?] FW W

W2 BEAS 7ML SlL =21, PeolES
47t IRt ofvllkeate® EHT 4 Qe ndRt Ahss IRt Jlof, &4
23 Feth HFHOR 4otH JYLELS B WA g% sEd Ee 5T

(3) drElEoto] o3t Ia

g2 A8keso] LEH, Aol FEHA ¢l e R yEe 4] ZrolEo]
goF Aul ujdEe] AR, MAY & e =R 92 stEE nAEY] Ay W49
e £2 golzt & & Ak wEbA tiRolA doju= F8% YRSl U
ngEe] o] wie F83ith A udEe] 24 IolE, 55| AR k2 HERE
Faste P4 DX AKshort-chain fatty acids)o]l AA=EH ol AW H¥E
4 & Ao A EZ(intestinal epithelial cel)Q F8 JUR Yoz AREEHTH 1 Qo
7oA A HA G2 HEARE o dEEotol| ofs] thARE o] o]X}A] EEAte R
A= =g ol diZoNA oAl A =AY WS S5 v W HE o=
ES FEYote}l 84 (urea)BHE of|ieitE S E b, HIER K, HIQE, FAk
TEHLE 59 HES 5| e St

(4) =5E A
Asfdyt FEo] F5EH T H2 HES] AFCE olFEW AU (rectal
pressure)e] S7FEo], F& FolZo] olghH: wjo] ok Mol £ 4F

(30-40 mmHg)o & Ar5EdH vj¥ukA(defecation reflex)7} UeRdTh AZSH v

2



G52 fIoto] A2s(motility) @ & W $29] AE3 §A7F Fa5H, o5 HiHE,
WU 2T, 24E9 S T intestinal transit time), H{H3S 5o HiH
SUS 245hk= 58 845 & 5 Qo

(1) & W ABA Foi(gut defense)

go AWl EWAo] 7P WS WO 400 m) IREFE [Ud
B350l A8t R4 Paold Po EYE OFL AT AIANE 84E
HUF 5 YREFE A9E 2U% Fu ogBe JEAgo] ooixn, tit
9 AFomEy 9 BS HIdrL Fad YL P F W ok

=573l 95 7sgtd], oluf Hojsh= Aol
AU vl =(gut flora), A9 A8 (mucosal barrier; intestinal epithelial cell barrier),
XJ%%(mtestinal motility)o|th. 23}H o g2 A4, HHA who] 95t Wo]r]Ho]

857 e

|‘H=|

A "#He gdZFzox o]Fojx A A M E(intestinal epithelial cells),
HetS(mucus layer)d Z+E 712EE #4450 ok & A9t A= X (villus)2
A crypts)oll Aot tHEsks A A9 E7|AZ(pluripotent intestinal epithelial
stem cells)oll Qs Az F4], &3}, WA 50| o|Fo|XHA A&HHoE WA HH
5 A= 298 & Ay ARt g2 7IARERYH g2 AT E9= o|FHHA, g2
A Feel A" 71E ARz Aol EEE. oldf A ol 2o A4
BEAd B4 @A EolA WA HoEHX BHYAd EEo] AhARe] TS
oA Hu. F AWAMEY A= 2-59 FI|E HEA doju=d], BYtol gt
7ol A& AS WA LE7F wEhA

A AurEz=2 HA(mucins), TFF(trefoil factor)@} Zo] tThefst AHul HuH|E=R

TAE A(ge)Z o]FolA St} o] T2 Aol Y ¥4 (luminal environment)d %+
AHE EFFoR EAFlezZx JEZHEH {Ad"H EZE 1(FOoE Hojsi=
gk sttt & JAuys2 43 & *é(hydrophoblcny)é ZHA AL A7 1 ‘ﬂ1—r°ﬂ 84
=471 A 7}

-



AUEe £l e At 3 949 A9 AHE TV 450 umE FAA,

o4 THA gobAE, FWeHileocecal valve)e ALHHA FuE A9} Adeio]

(L}) & Mot HA(mucosal immunity)

& A A EZ(intestinal  epithelial cells)e= AAA WHHRS(innate immune
response)?t A3 WIWFS(adaptive immune response)o] ottt Hufof A
o]FofX= WY AAFZ  PH  FEHE  S6iA mAEe]l ®EWO
AA(colonisation)sh= A& Wefisty, WAYE AAste] FAFo= 9t 29
AFE T= 9= ok

Aolx &/d3td B A2 80% olde] Huto] £ Axr Fo2 "G
2%t 9o 3ttt W vjAl= AFAG dIPo] 7[H(innate immunity)3 3
HH]A  IgA(sercretory immunoglobulin  A;slgA)dt  EH|A  IgM(secretory
immunoglobulin M;slgM)°f QJ3] SAEL. =, HUA vAHE E= o] M AlZ=Z
FUEH A uE T2 2 (gut-associated lymphoid tissue; GALT)°] A=E o]
HAdr-go] FrE

GALT= & Al ZA Jem(dl=F 260-300m), 282 peyer's A,
AA o ZA5= 19" FZE FE(isolated lymphoid follicle, ILF), 45 Z§si}.
GALT= AT WHl °oF 70%E AAsks |G A|AHY UR=E, GALTZE &4%HH
AA " A A”S] Ao SHiet = A o At

Z AT AEZE ojAES EA 5=  PAMPs(Pathogen-associated molecular
patterns)= <145, PAMPs®} ZARE £ Q= FE8A(oll-like receptors,
NOD-family receptors)yg WIAFALEN AXHAYG HWHo] AZHY. X3 =
Aol s  wEEe=ZA  AARIAR]  NF-xBE Ao =ZA IS A
G A(proinflammatory  proteins)?] WdHE  FIVHAZIT  mEbA,  AOAEE=
s}t 91 A (chemoattractants) S =3 ©ZF(neutrophils)et HESA
Ao E7RRl(proinfammatory  cytokines)& TEHEAZR HFAIZIL AR A (nitric
oxide), ZZAE}IZ#H(prostaglandins), FIZE&|d(leukotrienes) Ao Fojdsh=
49 WS JF7HAZITE o] ok A AIAMEZE= MHC (major histocompatibility
complex) class 112} non-classical MHC class I A5 &dT 4 long g
A A A E(antigen-presenting cells)2AE 7|5 5 At} o|xy A ATAEZE %
Haol A o]FojR= AHA HIREs 7iAol £8% AeES Alsstal, HIARESO

AE WIS o 7f AAES HolFe 4TS Gt

o2

ol

=

rd



HY2ISAE 2158 B2t Jtol=

g Al ANSHE g oGBS A Fol AMA e FRF G Atk
AR Figerm free) FEEY A9 @Yl © AR oz BuHm glom,
o
o

AFZO AL FYA AR 5oz AY ulE #F0] uyE A
Aot AAdt(commensal bacteria)? F9 WU (pathogen)?] AZES
FH=de 2T 5 AL, dFolM FAE [F71A(invading organisms)@t
AGF9(binding site)o] W& ARAFCEXN {3 =do] HAHYLSE BHSHA
x

SHE S sk A (barrier) T FHLY 2)

2
%
o o
L=

(Pathogens)

He4 g JEr E
(Fibers and other nutrients) oI A U
— (Prevention of colonization
. T HopE by pathogens) o

A

o -
Hi4x] =22 >

[=1=1]
(Energy supply) mﬂﬂfJ LPS, Flagelliin etc.
1

o020

IgA 48 O O

(lgA production) O -« »
GALT /= 2 /%l
sEE _ (induction and O O
(Plasﬁwa Cell) maintenance of the GALT) 2mAE
(Lymph Follicles)

Houar
(Mucus production)

2% 2. U 01YBO| R FHOIA st g

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

(hH YU 0|M=E 2

237 Holl= W B 9 mAEESc] AN 4dsol AT FE 795
SHBAR Aopith QIZtY A3P|H2 Hoprlo] R AHE EAsithrt ERF 5t
FEY H4lo] o]FojFit}, w[PE FFYS AAET Ee AGEMRAENAN F2
9] Aot B PELo|A gt x7)o| SHAHOR [Fscherichia coli Tx

Streptococci7t A2 L7 WA 2 o] mAESo| yso| oA At

d

K

10



o
[

\J
o

0.

9714 ol EEEC| A AR

4
20,
H
Jfu
o3
=
ridt
o,
fjo
iy
P
i)

ngEe A2 F= AoloA ZRlgd. HfFRE e fore AddlAs=
BifidobacteriaZ7t $-91& Xol=dl ol Ef & JudWdsc] &3 o=
FZ9oh. 19 bto] EfE 9l fol= Bacteroides, Clostridaia, Bifidobacteria,
Lactobacilli, Garam positive cocci, Coliforms 53 &2 tydst ujAEE0] 1127
wX=ollo] ARl vt AU wAdE 2L 7Y olERt mBEES olfAE

S} SOk warsh] wo] 241700 45 PR A o] 2A Het,

£ )&#15> *t%>

1
%, i Bt ' 4+ 8%
(Increasing numbers, (Numbers are maintained)
diversity)

ASHR F 0j4E 18 T

(composition evelves continuously)

ASF(Influences):

J| & A (Matemal

Agel F EH9 ¥ oF1 otk
AolAH(duodenum) % 5 9 FFAdo] BH|EHE 5 A
Aao] oj#L 4L ZHAI Qo] MAshE mIAE 7t Aok wgES Hof FF
T3 Gejunum)®t A (leum)o] ol2# FAHo=z Frlete = A 10°~107
CFU/gol o129 342 pH7t Hd ot et Jg3AFY Addrddl
&31= AlFEo] A 213t

Ir
i
og.
rot
i)
oz

l
jr
)

o
f
~{
>,
)
9,
33
=
ot

ox
=2

W
N
o
g
@
g
o,
0o
=3
0Q
ofl
12
)
i
)
1o
=i
ox,
i
o
)
i)
Aul
=l
N
(@)
S
8
o
el
o
15

AeEo] EeEth. g9 42 A sIAIKe] 41 JF3Ed =] gt
pHE 7HAAL Mol tAEY Aol sttt digelA oz SA%E mAE2
22 G714 MatC. 2 Bacteroides spp., Bitidobacterium spp., Fubacterium spp.,
Clostridium spp., Lactobacillus spp., Fusobacterium spp. & ©&Fst 15 FA 4

Soltt. AtiFog A7t H2 W= Enterococcus spp., Enterobacteriaceae,
Methanogens®}t LA+ 5] Ut
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HY2ISAE 2158 B2t Jtol=

B 1. gEofMel Fu )= =X

7|2 o= == oY= 57

Aol A& (Duodenum) 10? Streptococcus, Lactobacillus

T (Jejunum) 102 Streptococcus, Lactobacillus

2554 (Proximal ileum) 103 Streptococcus, Lactobacillus
e I
o | Bt o e X

(Lh A Rl

o e Fee A dele §Y =94 FA8loR A&KFHoR olEsii,
AAGE, 44 $AS 99 BE 52 B4 Asdoz A=t AyAd
JEolA - AU wBE2 AVERE(elf-regulation)e &8 WdEE Ol EE
DRI 47 AololA AT UBAel o8 AT HBE G, YA
2lo], ofg, AAAE, 7%, 2EHL 59 R aR0F Alat Aol Al <l
T EE W2 25 1 o] Hatsto] Ay mjdE S gl 2E 5 A

Bifidobacteria, Lactobacilli®t #< w52 AoAEZY FA9Azo] oA
RezEs 3% 49e gomA Wuwel UYL MIE AU YUz BAE
At Qe E2Ee AAdeExd HddSs Al 9g9s et
Bifidobacteria, Lactobacillie 43 BFE Eolldl4 otHEAKacetic acid)dt

ZAHlactic acid) 5

drttES

55 G o pHE AStAAZA Al
SeZe Ae AT B £

coli, Clostridium perfingens® & Foldts52 WEA(endotoxin)E AJAFIAY
ol EAEE Ao EN AZ UE JFS A Ho AW mAES FoiA
A4S A5 YA Bitidobacteria, Lactobacilli &2 S Z7A7|
FolldtS HAaA7]= Ao| 2o E &= Qi

2t o HAEA|

(1) & &5 o4

S A4S HFHcty EHE 24-724F Fo] dHjdE<=dY, H°t &% 5
AlZH(intestinal transit time)S 4-8A|7to] ESIH, 18-64A17HE oiR, E9|

12
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(0]

=

J(nonpropulsive)
propagated contractions; HAPCs)o] 1

A
o

158

HAPCs9] 3147}

Held o, o

g,

-
) B

3

ol o
=22

-
)

2gez yy Hy

ZlL=
=

oA

A

~H 9O
=

7|25 E

AA| xHrenal
9]

-
T

A1 (dehydrated  states)oll A

AL AHE(aldosterone)O|

=
=

A5

A8
T

JERT

u]sof

tubule)of| Al
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HY2ISAE 2158 B2t Jtol=

Ao g HEES 2 7K 5% % AES SEA A" ol Ae

WEE=25E AUWE Ags =, o] FHoE AF 7]=7](osmotic

gradients)o]] 2Js] $£FZOE o]ggltt. ZA Fof Wo] o wEZ YA =HA

T2 AUEY A&7t SVt WS AR AxREHIL, AF 2YF H(pebble-like

stools)S WHET} o] Ho] ¢ AL HESAH FEHE S/ oY

HE B4AA ™A= ¥ Wl FEEol 70-80% BxRl AR dHA doH,
%!

1o
ot
N
+
S
K1
P

AR WME W 5 B W, udsiEA H2 wWe B oz Aot 34
MARe B OF Qo] F4o] AfRHXm, 3~4% o4 A&EW w 4t "tk 54
AAGgo] BARA gow JsA AR AUdh WA BEG Aol

B 3.7|5d A 20HIV TIE D&

_%_%Z_‘]l T ’
| 2) Agkg 7] F4 o7 E ARE S0l AZE N, 2T 371 St A
71

Z EW7e EXRdukbloting), E%(abdominal pain), E%¥7Z#(abdominal
cramp), &4 (borborygmi), 2t 7 (sensation of incomplete evacuation) 52| 40|
Uett= F9old, A F5F(irritable bowel syndrome, 1BS) 7134 =W

o

B, wRsE HYE TR 2] Ve Age=

Q
2
rlI

s

2
)
o
oft
J

i

T

‘IQI‘

U A7 AdEE Y JIAEE ASTHEEFE, AFFH
4 5, WEHTE, #4489l AW ALFY ®Hsh H-AE AT A4,
A T ot 8950l o, ot RS0 AR AR
AoZ olgjEa 9ty IBS9 A Zulr|E [ve] et



o
[
o
o

i

Ft

71&

IBSE SA4o| weta WH]P(IBS with predominant constipation), AAFF(IBS
with predominant diarrhea), €¥&(IBS with mixed bowel habits)d] 37IA|=Z

Rt
=
=

L
1=
L

1 8ATHIH 4.

)

R Bk

= ZF2 g9 &7 AL wekA H7FSFH Bristol Stool Form Scale (BSES)S

ALE H)Eo|Y(IBS unclassified) 0.2 EF3Ich oy 9]

100 —
_ 25% of BM is the
| Bistol . threshold
sa"d .2 : . for classification
% BM e | e
hardor 50 » : b L
| I -
Ly ‘ ! m‘ Bristol
: types 1
o5y _1BSC , IBS-M __ and6 =
IBS-U | IBS-D <
: Bristol types 6 and 7
0 | | I |
0 25 50 75 100
% BM loose or watery
13 4. 221 HESZ0| ofy 23
(Korean ] Med 2017;92:366-371)

R BACE Q) FAME ASBLY, AYSBEA, AEds A3, o
89 5o] AZEHL Yot S A o= 2ot Al & UAN, HAAFe= &
2E7S Ushhe 340 JES AN AL S5, A 2Hg Pa ofie
4 A% A Awg W 5 Qo



HY2ISAE 2158 B2t Jtol=

Stress (CRF)
anxisty, depression
Genetic polymaorphisms

(1170, TGP, THF-c, -6, SERT) Increased mucosal permeability
Gane expresson - il zonula ocdudens-1)

|"r~.w}c_|_ phgd &
“_,_,,-/' L
\-\\ .
3o Muscosal
& - %’ iFAALIAE acthation
Attered entercendocrine ———————*

retabolsm
{sarobonin ‘H“m_,‘ - %
Meuroplasticity T Food hypersensitivity
(suhstance P and nerve growth factor) e, bile acid malabsorption

r‘-\.ﬂ

Transient infection
Akered and unstable microbiota

33 5. 221y BT ol

(J NeurogastroenterolMotil. 2011:17(4):349-59)

F U A9 AE2 4 Wi(intestinal lumen)ol U= Aol HISS FiHsto]
Ao EZ ol5EE AW Mt Hf(bacterial translocation) & AHgtct AdolE
ARtolE AHs TSt AuMEE olsd AF WY A|AHC] wiEA E/4dshEh
A Aol EAEAY 7153 ool A& BY AFrEd AH(ES 17 34
714 ol AAYE FHst] dx(ymph)E &3 Az A=A, A2ido
EA5t= 924 (ymph node), 7t BIA, Hl= BT Aol AWE 535 HA= A

Y Al A9 (bacterial translocation) & & ATA|EZS] B3 (permeability)l
oo, & AHAES Ty FFE F= o] HiE AR Afolo| EAsh=
A2AF(tight junction, TJo|ch. AFojA EZo] TLEHE AHRL ‘paracellular
pathway @t ‘transcellular pathway 7} 12™, ‘paracellular pathway & % A|X
ANE E8o] FYshe ZAeER EARel A2 EE2 o Wioem A

SHFIHIE 6). BAAFHL F Ax I BAE 2EFe=RN H9 FH T

mlo r\‘

=
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3 Y B
IF= € & Ao AU Aol &2z Qlsf "ERAHC] L&A fEfet
EA(E9E, 54 Y B0l & Aud  #}F  Eawol
=4S (endotoxemia)o]l R, He WY ALY T3 JISHESO
SEEol, FRHos F A E: AAYBo] WY SE ot YRENH U
capst ER0 Al@ol A Wl AASH sHid, Aol weh WUy Aol
BN Eet AoAEgS stEA "HAAES EAAFHeEA B[R] Adid H
T olE, 24 95 o= €2 & At
2EH HMIE
(Tight Junction) (Mucclusal cell)

Y

HIEAO| 2

(Paracellular Uptake)

Y

MRS 2}
(Transcellular Uptake)

12l 6. Paracellular and transcellular pathway

& AR Fadol VISt HiEe S4asd

gs0l & AHE 45

d3oz2 fd=d "HIAAZE FdoetA ZE =0, [L(interleukin)-4, IL-6, IL-10,

[L-13, TNF-e¢ (tumor necrosis factor-e,

IFN-y(interferon-7)2t &2 34

Aol 7}

H)7}

S/ ESE

a7 A 19

A5

/\(1)4 A(-)] o]

A=zEde

Z}

32 B o]

=9 W 54de HeAZIA "o dRbde= ARy A
gl vsf A% EF ARED s=7 dSste A2z HuET e E 7).
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AE 715d 8ot 210l

gut microbiota-gur-hrain s

7o\ =

c Q5 oRt 3;-;_@ ° 8
LRIy Myt T e

"-'3 "IILJFI L.-u sl TLE .".'E:--""_, : f|j‘-|I,' | o Bl

037 - L I s L

S | @] H [o[ef ol o[ @]l = |
E~gafiarin | m‘\-..__\] e — \ =. WL .

Healthy Gldyﬂml.lliitr and
High Gut mecrobiotadiversity Low
Intact . Intestinal epitheliumintegrity . Leaky
Mq=M; Immune dysregulation M, =M,
g 2 Gut motlity D d or incr

a3 7. F oMz Fatd 9 ¥Ed Alo|E3tel
(Nat Rev Gastroenterol Hepatol. 17(6):338-351, 2020)

‘Q,
o
BN
i)

oF] Aol AE dEescl & o ¥F2 F= Aer HiHY om,
=FER, EfvE, ZEHolegA
= Aom gEA o.
ol & A2 FiH%
P GRS F2 A vk
wEd ARt AR AR A mAdEo e 7ML AR, 9
5ol e AES WAl AstE e Aoz HiuEd itk Ay vl
U ARSI, FEe ESfcke Aoz dEA don, IgAd ®ES
574 AIEZRITS IS ARIEZIRD &H el 4 =2E

= o
o =
SATLRN BV 55 2ET & e A2 AAHAL JAHIH 8).

T

o

)
1B
rfo

2

2,
)
ol

o2 BIE Qlch
Hhejo] yetted|, o2

’l_

rr
pal)
o

o

0 o rd o
mO
i
filo
H

l"lr l-'N
[
fu)
>~
P
ro
e
=
[
s
)
_O|ll‘
S,
I
rlr

]

rouf
o P
4]
offl
i)
ol

i
)
o st

o o ol
o rlo ox

|

v
o

AE2A ug ASRUAS ora
(Stress signasl) (Proinflammatory b —
signals)

(Vicious circle)
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4) B vBE &3

o3
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oZ
r>~ ﬂl'lﬂ
M
bl
> r
_]>4

ol
ot
=

o e 4]
SR 3l J_&}EM o2 T
FAHo2 Fofgt HiA Ab=Ql EYot, o, |

or AAE] gdoe] @2 AolHy, 53] FE4d 9l ¥Fel ¥

n 1o Ho
%
i

i
2 W M

(0]
o
i
= 9

i
¢

> o
i)
rr
o
=

ngEe] Ed] o IFE F=ul, B-glucuronidase, azoreductase,
nitroreductase, 7-a-hydroxysteroid dehydroxylase &9 E% A J4AE
S7HAIIY. olfE maEd F7he A FHAE =40l Q= “41/\}* In=a=s
EHAI7lE A8 ste AR HiEHI o A AR Al PdE &
A7 8% F stUE AU wBE AFS AdAdeEA TR A4t
of Asjd EFY HAE FEURth ES A& dol ofn] AAlstal Q|

-
Clostridium deﬁczleﬂr 7o 3ot nYE AR A5, AAF 2 =4

(‘:Ll
oft
rulo

dr ok of%
ool
o
N

Z o
bu o
o

A
o,
i
:
ji St
= o
N rh
o o
o
rE
I _rg
5
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(e}
ki =l
ol 0
(e f.L
paus
o H
i 1o
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H
f
u
e
-
i Lhv
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>
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>,
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Lactobacilli, Bifidobacteria® @& w2 &0z T4AEI E.coli®t &2

SelEe Z7hE Aom ushth ofg wWsks iojuy

=
(L
~
=}
@]
=
(@}
©
=}
(0]
o
=
=
=)
o

=l o8 I AT Aol FUHEIL, AEHAR QI AW 4, 2HlE
Hol 79l Ao 2 S5 9t
A Al T5A(small intestinal bacterial overgrowth, SIBO)2 A% W

AR 47h Z7BAG B3N B9 AR Gl B B Juste, of

A Aol STl Hal, RS & *F 7ls= AsHIA SIBOE

FAISHIL, "EANE SATAA AAE HHHeR fEsH doh e *114011 o)}

BAE veke wHuel dzhgol Jukn Hydrk FA IBSE AgEE FS O
==

19



Ao =2

R

ez 49

1
L

1

Q
=

%4 7_11 S
A3

-

)

=]
=

o

==
=

T

Wpe ol @Akl 70%
(o]

419} B% 2-27%°19, 44 o 49
A1 16.5%7F A2z HH|2h

A7}

[e]
\IRE|

o

o ooz AN

AOA ofF

=

=
o
I

5l

- O

qct. =

29

=

o
=

=)

7t
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o
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\J
o

0.

Uil J1sy Ay wy

1. HIO|20FH 2| M7
’F. AR E HIO| 200

A 27 e SR Uet 24 AR AW A798 vl 2 (biomarken)is
ohe 3 37 2t

* B 71H E QIMESAIE A0 M2 HR HO|20S MEEt 4 9

H 5 A {AE Hio|20FH

= 7tset 3R
71 HI0| R0} — ==
in vitro | in vivo | human
Mol o) Ro O e
=7] -
- o g H O] Fej(Bristol stool Form scale) O
H [e]
z‘zH]-£ Eaxel Uy A=A ZHintestinal transit time) O O
_(Z ;;]_ =55 A8 55 O
= H SF O O
A4 i Sl ¥ 27], BT & 0
Z=AF (Visual analogue scale, Likert scale)
A} B34 HAintestinal permeability test) O
A Aot A H7t 0
(bacterial translocation)
a4y 2414
A9t (mucosal barrier integrity) O
Ay A B 9 fH42 I O O
715 A Aot H
A7) A& A (transepithelial electrical O O
resistance, TER)
iuy intestinal fatty acid binding 0 o
H protein(I-FABP)
z4 Aol E TNF-ea, [EN-y, IL-15,
71l IL-6, IL-8, IL-10 & © © ©
At 28-(phagocytic activity) O O O
Y Oxidative(respiratory) burst O O O
SOy 0| |Hd IgG, IgA 0 0 O
=~ ZQ =i 1‘1‘:[1_01-‘6‘0:]
Hoza | 1O e
= (lymphocyte subsets) © ©
T-Al® ZZEAA} O O O
I Leukotriene B4 O O O

21
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HY2ISAE 2158 B2t Jtol=

AEZ](VAS-IBS questionnaire)

Prostaglandin E2 O O O
uho. C-Reactive Protein O O O
J_,: ° Inducible nitric oxide synthase O O O
ol Xli NF-kB 23 0 O O
Myeloperoxidase 4] O @) O
Calprotectin O O O
e R A O O
=4 278hd 24F A o H o
Eﬂi]— L= =71 == 0 "o = ou
2 A
- AN, 95 A0 A7 S 0 0
RS A2
ZAk (Visual analogue scale, Likert scale) ©
Al T4 | HHu A, SERHEAAF 5 @) @) O
834 = W i+,
Az | T PUTEYTT 5 © © ©
W EFA] &= Y A(metagenomics) O
I AU Aol Qg Rufjis O O O
= Y G a4h &A(B-glucuronidase) O O O
7R AW pH O O O
A A FAKshort chain fatty acids) O O O
etago] &5 O
715 (B-defensin-2) O
A A A Z o) gt H e F2A G 24 O
DY Aot 54 O O
s | A9 AHshort chain fatty acids) O O
43 EfETARla A O O @)
AzEY @) @) @)
. ZFE LA Zl' O
Pt T 5% o
gt oty @) @)
Aol E71QI, T2 AerEEd E2 @) @) @)
7t [ e
q= (paracellular permeability) O
21 2+ d Al Q1AFS|(MLCK (myosin
- r;ﬂ B4 light chain kinase), pMLC(myosin O O
E‘; z4 light chain), TJs proteins)
= A oS H A7 AZA
(transepithelial electrical resistance, TER) O O
HjEH Sl @) O
v Anti-diarrhea activity O
o FWC(fecal water content) O
Behavioral pain responses O
o E4 A @)
o]414 %@%K%;HHE? ﬁilr EH saE-5)of o
=2 ik Ttl 2 15 7]‘(VAS)_
I AT A ZRAE T 0
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@ CHES 1A 2H(intestinal transit time)
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(7hH Mgt & 715 (mucosal barrier function)

A AH7|59 SH2 ) AEE W(invasive method)o2

A4gsl7lol olglgo] w2yl wiEe] thew ol Amt AW J%e HHom
ll

H,

d FEe Sk A WA dEsaY 8 S zHsk] "l &
=

AR} wiHe 25 sk

¢

A AR @AY 2R A 9 gEe Enele] 2% i

uHole oFsle uehjs x|Eo|d,

@ A T 2 /d(mucosal barrier integrity)

Heb AE 2344 grlle It HE=rt 28EYW ol 472 Paneth cell®t
Adet  FAE, HIAMEoJA  EBjEt.  o7|o=  defensins, cathelicidin,
regenerating islet-derived protein(Reg) IIIy, elafin, secretory leukocyte
protease inhibitor, bactericidal/permeability-increasing protein, lysozyme,
lactoferrin 5ol ZA5tH wAE, FFol, Holga % APFESY =4F<
Aol Zlodt. et HElEs VR AT E42 UEiiY g S0
defensin alpha 5& IL-8 &H|E FXot= ®H, cathelicidine FAMZAEA
A A Ga7E YEMY Y elastine protease 2JAA|°|t}.

EoF e A 234 wrlole @& df PE(tght  junction  proteins)Ol
ety 2 3E A ohilE(claudins, junctional adhesion molecules, coxsackie
adenovirus receptor, marvelD3, occludin % tricellulin )3 AEZA scaffolding
HZ(ZO family, cingulin ¥ afadin )% 8%0] 3loH, ol= Al WY AlEZZH(actin
U oA U 28 tlE(aPKC, G proteins, Rab13 @Rab3B)¥} AA%
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bal
e
\J
rt
W

0.
0.

ot

A AuoA EulEE JAEAZA A HH(barrier) 7152 St AA|A=
A3 o9l JA AR HAEeH, X o= MUCI, MUC2, MUC3, MUC4,
MUCSAC f#A7F "HdHG o] FoA MUC2E 2%, &9 F9 4

P (gel-forming) FAlo]ltt.

® MM ZASHSE MO X2 X|(tranepithelial electrical resistance, TER)
TERS dho] oJgt A7|AFS YeE groZ AE9 tight junctiono] 23] A€

Hge A=Y B8 5 i Pioltt

® intestinal fatty acid binding protein(I-FABP)
[-FABP= A9t AuAzo] A== Azd diizoln, Es5] &7 9 oA
ol AT A o] WS A9 [-FABPE FoE WEHo ¥F Bmit

obx|A| Hek. ol Yok A 71%0] Fa% A\ Es} He,

@ AfO|E7}E!

B Tumor necrosis factor(TNF)-a

A 229 3FFE Lol oY F93% ATE siH, |olF A 5= 5l
A4 AR 7]AHo] TSttt TNF-o AT HIbo| uebs & &4 7iA
R

Aot 434 WMANE Agshe A
H}o

~|
0
o,
N
et
TN
30,
£
H
Z,
T
R
oZ,
ox,
i)
o|N

B |nterferon(IFN)-y
S & AEM F7RITAL I A|ERl F Stuth. AldEdo] IFN-y

Aol mXE 9FS BITWORA ATH ¥ IolA AT ade] o F &4
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ASHSE fFrots HEHYA AIEZRICE AFA4 & ATy #AH" AF
mj7jAle]th. IL-18+ eicosanoid /¥ T FZA] /43t 3 £ I 5=
Faote]  AF IFolA F8T TS S, NF-«BE A4S AlA dF2
HYA171719] @54 doto] AHlgt XEE GHA Utk IL-14 B0l F7FstH

2S5 A%t 5 A9 dF5 B AT,
o

IL-18 A7) 7 iEE‘r?i J9%
FE4e ANl Bt 5 gl

Interleukin(IL)-6

02 m
olN
ox,
o2

Aol Frkdtn LA AolEril F SR IL-6BAA mXE
IFe BAPORN 9FY AV FEF el o3 F &4 AMY mAS
BRI 1L-6 40l Z71HA 434 MANE SEshe WY Azs BAske
5 4 9% wee WS, APRAA o8 16 Bl wiadcE IS
av] os) @54 AUV IF WS AAstel F L4 AMsed Tt

AESAH ARIEZRICR, o34y HHA HE4o]  F3Hd(chemotaxis)S
w=ste] olg MEE AY FHAR olssieE wEil, AA&(phagocytosis)E

A AN 395 B
oz wiol oo G54 FABO GF WL ARt H &4 AMsHT wut
QT B 4 ot

@ 5g

B Phagocytic act|V|ty(&l S
7ot T ETo] ogt 47 &-E(phagocytosis)E Fstol W75 BTt

%
& 5 9k,




B Oxidative(respiratory) burst

SSFU G Y L2 HE &AAAZ(reactive oxygen species)®] B2 EH| & =
RS Dot AFAZ7F AUt HE 2ol 52 E5f(degradation)d wf HAF St

B [gG, IgA

[gGt 1gA9] skv 954 AEEe &Fkd wet Aolg HEWZ] iz %
A5 oFE TIShs AEE AREHOL YZP‘OZ% FAS E71°l sHFch= FCTHA
O}Ullr:*} Mgl wEt il HgEREdelr AE fjdd Sle  Hiol#Au

she2joto] gt k=9l o4 wofurg

B Z I 0tA(lymphocyte subsets)

T AlzZet B AlZE Zdstes HFAZs AlZ #HO EAste @d E49
oJsfiA FRE=H, BE T AHZe CD3°l, ZE BAIZS= CD19% CD20°]
tl;*‘:-ﬂ_ElE} T ME otF(subsets)olAl= AZEA THZ(cytotoxic T cell)= CD8°],
%2 THMI2(T-helper cell;Thx= CD4, Z& TA2(regulatory T cell)+= CD4%}
CD257F o 7 gZAotgo]l AUoA sk gde] HEH £Y
TA2Z(T-helper cell;Th)+= Thl I Th2& uW¥9, Thl2 interferon(IFN)-7,
tumor necrosis factor(TNF)-a%} 2 A E7IRIE EHT o2
A A Z(macrophage)g  EASA7|AL,  AEZ=AY THARS e Este
BAAEZE Zol= HRS(killing mechanism)2 =3ttt Th2+ I1L-4, IL-5, IL-13
59 APIEZRRIS  RH[St=H, ol ARIEZRRIZ  IgE7F  SAISh=E OPEﬂEﬂ
Hk-8-(IgE-mediated allergic reaction)o] o3ttt = [L-4 < IL-132 BAIE
2SAA  IgEE ABAIEE SHH, IL-5= 2AMRE ARttt 2E TAX
HARRES JAIste IS FoEHN, HIANES dor|= Alxmd TAZE, X

TH 2= A2 HidiEe dg< .

B T-MZX ZHQIX}CD4+CD25high, CD4+LAP+)

243 TME(regulatory T celll= CD4+CD25+ TH|ES} type 1 regulatory T
(Tr1) A=EE =gt 23 TARS TriAZE d3E 58 ZddA A3

2dsl= 9T Tt 2E THE FolA AE EW] transforming growth
factor(TGF)-p9 &4 FHE HIs= latency—associated peptide(LAP) T

MES A, TGF-g-9& W&
A Aok A A 2E 52 ste CD4+CD25+ Tﬂlg.a% Az FEH
CD257}  ZstAl  Hd(high expression)®dtt. ®&9 o XZoly  ARH9

—5H/\‘] /l]ol/K]-_,] EHX]‘ ﬁxﬂiﬂ'}f_‘ ﬁgi

O
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HY2ISAE 2158 B2t Jtol=

PBMC(peripheral blood mononuclear cells)?l4] CD4+CD25 high T A=y

CD4+LAP+ TAIZS ¥d J7ke I95 a7t A9 sidE =+ Ao =3

TA Z(regulatory CD4+CD25+ T cells)®] AT 7|52 st 2 HAAF QARSI
FOXO(forkhead transcription factors of the O class)E 34 4T = it}

tfi_|-

a1 ol X}

— =

@Y

ol
olo
rt

B | eukotriene B4(LTB4)

FIFEFA(Leukotriene;LT) B4x ofgf7|=AIC2HE S EELE  eicosanoidsy
TOoE, ASHSE A27|d &&ste WEF 5 FE PMNLOA At Hof wid
T, golag 549 #Y 9 A& UHUEs S22 HIA A
s ASAE AlEe o] #ofsiEER FEdt A5 "WiAAIR
. LTB4 371 Al 9454 Aol =70 olF Alste Aol 45 A=

1Moz gehEc

N

of

o o
o Ho
Q.

ol

ox,

oo ofN m o
i

ool
Lo

4N B4 m@ oo o

ko
N

B Prostaglandin E2(PGE2)

HY AZ7E ZAdetEo] IL-1, IL-69F 2> Alo]E7IQlo]l FH|Fo ¥ HHo
oAzl Agste]  WuMEolN  mZEAEaETd @4 aado]  ofF)
ZEAEEHY E2eh=s E40] wEolXd. HYA dAdS o o dF whE

oloA] A At 4SS 2 T

B C-Reactive Protein(CRP)

1

348 dSEESolA 7Y 8T wiiERA ThAEoA EujEo A%S AR
gdalo] QlojAE 1 mg/L vHe] B2 Hr2 {AEAR IL-6, TNF-e, IL-185Y
Ao|E7RRIS] o8 FrE= #4 FSHES Alol 350400 mg/Le] s=7MA 549
A5eth 1040 mg/L 9 sE= T4 9% B vHoldA IS Uehd.

B [nducible nitric oxide synthase(iNOS)
FSHHS B tAAEY MR275E XEste dH F8FT IS si= Ao=
dHA Ao IL-1, TNF-e, [FN-y2} 22 ASAH APRIEZRIY A= A

=3
3710 T=gt NO A= B3 T4l 45HEsl oA sz 982 e

o|N

B NF-kB
NF-kB+= @354HH-s-3%
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lo

o A =k webd A 24y

W9 target geneo] B0l £x & g
AAgozH A £ARS JASHE T

1o
NF-kB &4 AdA7l= A2 4
A7} okl Hsi

o

|

=1
=
=]
il

oN T

o

ﬂl

B MPO(Myeloperoxidase)2td
MPO+= <% (neutrophil)o] FHI FAZA, AF X

1
o
HH|I7F S7HE ER 249 45 =S UEHle 71 ARZ ARE 5 QT

B Calprotectin

Calprotectine F£2 IFTE2FE FHEe Zudt ofddd dwd= 444 Al=d
o] SO~60%E XS AlEh SEAY S4skEE Am oz ReHDs 9%
et Hlglohs vz FARE A=A Stk 710 B A ARE BT B8 7SS

@ MNP AU £ (Erythrocyte Sedimentation Rate;ESR)
& Ere A AEF7t ol 5ot £, ol @4 Ul A8+ 2719
=l wet dEbnh. |5, 2AEA 28 8] ESRe| S75HA Hot

T d5RES o]ttt AN A5 A A% & 5 e A9 249
HE By AF, KAIAIR QIgE AY 59 HAHHY g SQtes IEstAL
Z 2] AH-E hematoxylin-Eosin(H&E) °]5d4 St & du|3S Fof Szt

(21) XA+ 22¢

AdEEllA A9d@epmtolg s 59 wiojgs, 4drdsE), wHIe, ot

= ua [e)
59 AR, 7% 52 Toldtel 49 REF T, AY HolE TISHUA Al
=
=

AALY] A% A=E A7t wdsto] AASteE Sl ol &A= Likert scale B
VAS(visual analogue scale)g ©°J]&sto] Hr7IozH A AZ EFA7 Ue

AES] B B AMES 7 5 e,

i



HY2ISAE 2158 B2t Jtol=

3) B = A

Oh MiZ 5Y L MZ %

A AasHe A9 4ot RS SRR AW B4 RS By
olgEch We FAnFe WMNE ABH E § INLEL @745
wlerslo] WierEl ete] 48 Asslel ket folg Eb Soldel ExE s

ol AL, A At 225 gRlsks ol Al

(LH) HIEHX| =2 A (metagenomics)

g mdEe R 7 Y Ea, 9714 F£Ho] Tash| wEol AW
nAdE9] 80% A== ¥ W udE AlxHids &4 E9545H] ofEte= At
At olF3t AItHE sfAst7] ¥l  PCR (polymerized chain reaction)@ ‘full
bacterial sequencing' 71§ 83 HEA|L=HAT} o]&E1 Qlty. EFE FHTo=
B34 Td BANHS sto], 2 doll EAstd wdEFH H3% nBESS

5l Q.
= O
TESto] AT B S8 v AFEY] - FE WA S = of Xt

(C) U Mol 25t RIiME 5N

WAl 5 FolleH(E. coli, Clostridium. Bacterodacea, Streptococcus faecalis,
Proteus)&2 HFIAES A3t E. coli®t Clostridiume X yo}, oflE,
Bacterodacea®} Streptococcus faecaliss UEZAOMI olZFEF, 22 FHAHS
Proteus= ¥HYol, offl, QIEZ A4t ¥, vlmEAgto] FAEWH /74
e S7HA dHYol QlE, He 5 FEEEY 84E dAsiEE & 7le

WA 7ol ARgE T

(2h) XL QEHEA(B-glucuronidase) &M =X
_]

=
B-glucuronidase= AW Aol 95 YAFE= 42 A Y 45 4

ghof 44
g2 S E¥A Aok, B-glucuronidase= A7 &3 EF9
gxzZ3(deconjugation)] F= Tofdtth. = ZHoA benzopyrenes A& K=
=47 ZFFEXKglucuronic acid) 9 LA I1FL EZPEHO glucuronic acid

conjugate ~ FEHE  F=3tEol Hom  HuyAe=d, Aol EASk
B-glucuronidase= SFFE4IHe] AS #ol Fof EZFAE ZleEsfista,
o
=

IL
15
2ndor 54 242 AssHA Hu A U 452 AUitsol s AdEH=
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B-glucuronidase®] /ol 7]ddtttal LA glow, FHFE AFoAs o] a9
24 SV A% % I8 S #RIEHC Sls= ASSHH. B-glucuronidase?
FHS AU nPE 2o Ao 95 JFE wton FZ Clostridium perfringens,
E. coli, Bacteroides, Eubacterium, Peptostreptococcus 52 AW 830l 23|
A== AL E dA Sl

(On &L pH
A9 w8E F folEd & q
gz SN Z0E SATE A4 9 28 5 A8E 4

AstET Y Aol At BASS # Pkl LY BAS AAH
1

(Hp) St K| (short chain fatty acids, SCFA)
dashkyd ddR AH A AHESol & A4EE SRR 9 W AlEe
AEZAE A7, A W FAE A9 9ishgol o]8sHA st Axpgoz
Y dAE A B3 8" SAAR2 A W pHE ASHAIA w2 pH
A9 T AfTFoZH

(A EtA3 0|8S

1°l grokE2 AU mdE 39 F2 Ex2 9 IFded mAE2 w71
adoA oAt NZFGEES st AT "@ade odde &
“1’%4% 9 RS HIHA st wAEY FRol wEt Adske gadol

syolsiet, mAlEe] ATk o] whal ea e Aulshy] Fo]7} 9let.

(O}) &x7|5 (B-defensin-2)
AEE ol8F /W AT volenAR TEEW, IYPd % $4F Bl

i



ABB=T s 2t= Biol2f2(enveloped virus)ol s FrBEaETHE HERA
1 713 9tEIHmembrane permeabilization)®] &7}, AEZH I} a49 A3}
g2k g4 gAY 7149 Be 5= S350 o] Fol

2% 99 paneth AEoA BAt== FIUiE I HEol=2 I I R

o & 3th. Defensin® ol ofu|iAbd}t Al AZue]

u
o
ille
oX,
>
o
S
>
e}
O

= =2 T
20| JAAA FEo] ¥-goto] JESH & Defensin®] A4 ofu|icAit HEo| A2
AEIA D202 W, THE ol e ArEALI,

(RP) 5 AN MIZEO) Ch3H B2l AR EH 2
of ol FelEo WA BHEL ZHstel AW MR

AAEE Tofe 4 3ot

(4 & =94 &3}
h ¥ 7Is o1

@ CHE S TkA| ZHintestinal transit time)

j 5 A ZHintestinal transit time)2 °oJHTF EAS HFote] 1 EZo| IS
oA BoR Yo o die ARk oudt. tiEdAIZke] AYUAA 71 A
HE2} T Q7] 2ol F 254 BRI RE AFHEE 5= Sl

T M=z B AZE Zgst= "IN EZ= Ax #W EAste @wd EX
oA FEEEH, EE T AlZe CD3°], EE BAlXZol= CD19% CD20°]
gHET T AHE ot (subsets)ol A= AZEA TAHZ(cytotoxic T cell)x= CDS8OJ,
%8 TAZ(T-helper cell;Th)= CD4, Z3d TAZ(regulatory T cell= CD4%9}
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CD257} &eddtt. ZF JX ofg9 vl&2 SAHTC=HA A 95 A=E e +

AT},

@ AO|E3tRl, = AEFZEHE

W Ao E7ERI

st 454 ARIEFRI(IL-6, IL-8, IL-10, TNF-¢ 5°] & & dod, 9=
g T 4= St

W Z2 2 EFSd B2

Hel Ax7t ZAgstEo] IL-1, IL-69F Z2 AC|E7RQlo] HH|Eo] X FH
WojAao]  Agste]  uAMEoA EZRAESHd Y 8Bado] 9
T AeEEY E2Eke BFo] wEo AT AFA HF9e T F9 gF Hh3o

oot A Huh £A-S fEshe 24w But

@ M& 2| £t (paracellular permeability) ZAt
Mz F9 B Az 7+ 3E o AoAMEE 7tEde Edo] olEske=
AL Qulstal, A-utdmzol QARHE &df 2dE T Claudins®t occludin TJ9

T 7H F8 Ade dedz Mz g ooy & &R ¥t paracellular

1ge] Auske P Jls3 FRE RS 715S Mt

)
paracellular 344 ®WHASHE © F83F ITFZ It MLC-29 QA=
perijunctional actomyosin ring® 40| tidt AJSFSHY HA|ZE, apical junctional
complexE 245t paracellular TS S7HAIXIT.MLC-29] QM= 2
myosin light chain kinase (MLCK)%} rho-associated coiled-coil containing protein
kinase (ROCK)°ll s} =HEHcT ASA Al|E7IIC] Ax o] g5, MLCK7}
Edet=ar, o] QIsf MLC-29] 147t F7FskAl Et. o]+ actomyosin ring<]
T=& EZ6tL, tight junction protein complex©] Wt actin®] 1S HAAA

A9 BaHdE A7 A Het
® HMEZASHSE M| X2 X|(tranepithelial electrical resistance, TER)
TERE o] o3t #7]43He vt o2 AlZ9 tight junctiono] <3 4=
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® FWC (fecal water content)
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Fecal water content
75%9] TEI 25%9]
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@ Behavioral pain responses
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Me At 24 ALL
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% 1
1§ £FHS AV 1Y BF W PAL ks 359 FAY F 4FYL

(Lt 12| HEH(Bristol stool form scale)

BYAE HistolA JigE 794 SHETE ARESIA SRR ¥ E719 dAE
S B 1, 20 &oh= A% ¥ 7ol =0, 4‘& Ae 449 ¥
Aefolct. 5, 6, 72 TATF %OPX‘—;—% Aol 71l Ha’fﬂ S|tk ShAlRE, o]
BE ¥9 F7I(EE)ol xHo] HHASIC] T EFE HEST Ee ER
B 5 o E FA-E-S gebstr]= o ¥

THE BRISTOL STOOL FORM SCALE

Type 1 Separate hard lumps, like nuts (hard to pass)

Type 2 Sausage-shaped but lumpy

® Je
Type 3 - Like a sausage but with cracks on its surface

Type 4 Like a sausage or snake, smooth and soft

Type S5 i:-‘ Soft blobs with clear-cut edges (passed easily)
Type 6 m— Fluffy pieces with ragged edges, a mushy stool
Type 7 & Watery, no solid pieces ENTIRELY LIQUID

[£4 : Aliment Pharmacol Ther. 2016 Oct;44(7):693-703]
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(3) &3+ 255

(7D CHREE A ZHintestinal transit time)
S LA SAYHES ol WARAE|EEA(radio- opaque pellets)=
0¥ 13 AFHHAY A% ui7] AAF dojct 583 & giHezs U wrix] ds
O

ﬂllﬂ o

AFe EASE PHBol AUt e YMBS WAMNEIEEol} Wise
el AREAe B89 § OHRE 27t abdolut ynb-ridetz Hdt
1 e AL AAe o] Q] WEe] A AHE

EG gFHAL] AAA F
B7he v B IAIS B e,

@ YA H|E1HEE (Radio-opaque pellets)

WA R (radio-opaque  pellets)&  °1-&% o SHARE SAHH
oo/ 13 AFSHAY =7l AAF wimit 583 & fiHo® uE mi7kx
A= Ate SHcks WHEC] ok oS 13W 4T 9
Fol HidEo] oESforstal @A Wol W] wiwol, 1497t 10709 mHAE
o AAe} A HFStL ShFof M HERE AR #Psks HHol AAEIUH
= Ha AdE fAstoforsty  FAIZEEE GSHAlE E&otolAs QtEoh
YL E o] Yol £HE SRt 702 B4

@ s2HAHEX|(Isotope labelled test meal)
4% AR A 59949 11lineld Tc-99MES Fojste] AlddolA
Zhetz gttt 28T diY o st S5k fESkH TR HiRE

SEATFNA AT S Qe WHoz AsiE RS dojuo] T8O
&2 £ENE, & FY FS ABLEE7|ZH(physio graph)Z  ©]-&31o]
A%t ol9om  FAHIES  olgst wiol Sledl, BEAHNAN AT
AFEAS AT

=)
rE
pecl
o
=
R
o
2t
z
@]
o,
(@]
]
=]
2
2]
@
=]
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=
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b
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A, s, R SOl dishA SR Likert Ak Ee AAE opgRId
=
H

o] g o]&=aL 3ot

peroxide §)9 B3 +££& AYXHelectrical potential differences)@ 7]E5}]
AAZE BEYEEske WHol Aok SHAYE o] WRE2 AEH  WH(invasive
method) 22 QIAAF] HE37ofl= ofzfgol MET ot ofHFZE 343
Al w2 Zol Hu AH U|lee MHALE SFY o S PREE YHk

A= .

(7 = E1tM AXHintestinal permeability test)

o] M A+ A AHELY &
U=t o] W ARESHe AIFEEE A4 FEZiHpassive diffusion)ofl s
T2 W3k glo]l &5E &Aook Sk, AUolA tiAbEA] gl AWE FSf
vl dElojof shm, AHo|A HA HE 7hssfof ettt HE EARC] tE AdEEd=E
A AF&51o], ‘transcellular permeability pathways @} ‘paracellular permeability &
Ao S4%t

74 Wo] Argske WMo ZE  HMYE(mannito)d FHEZ2A(lactulose)E
SAlOl ARESt] EAst= WHo]l ok WY =2 transcellular pathwayoll 2]5j
e JA EFE 5 QoY FEZAE HE AWMIA AY FFHA Yt
ShATE A Y V)50 olide] B A F EFH}ETF J7FEO] paracellular
pathwayE & EE=2A7 IF FREHA Hrh ZdFgoer AW Y
5 TYEY FEEZATL
HES AFote] AW W ZEES
243t Ad & de S 4 B ARE BEH. gEE2es il
A 28] A(cellobiose)E THHE H4l Hlie @ A(rthamnose)E AHESH | &= gttt

e AS Asol L7l "iEZe] A S0l HEL, 4k AT FE

= P

SHHA HEz AHY FY Ve

Mae 245t dgs JEow s
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0.

g RIS W 3
AT gHsel a9 B EsE

2] AMEE A gt

1 Atk EZ9LAGICr-EDTA, 99Tc-DTPA)E
ZHsl= YHE oy WA k& 59 EAE

(LH) R Ml 9| ™7Hbacterial translocation test)

O

-

Aoz 24 UEA(endotoxin)E ST = Jou AT® AEES B
oA W=7t AAEA FE = Ak 2ol °‘EP ojlo= EHo| EAst=
A 16S rRNAE FEEAJNNHS(PCRS B3 F=dte] A7Hde Felsta,
HOAANA Ao EAE Slske W= o]-wu} H-&Ao7E st &8

AlZbe] AL, Ak o] E47]go] Basiths Alggoel U

[

(T Hat & 2 M(mucosal barrier integrity)

Hol A gl-antitrypsin (A1AT)Y] ¥FS SHsto] B7HE = Ut} o
]} g% EYA Ao A(serum trypsin inhibitor)2 ZHA Sl=H, ‘:}
Helo] ould Eejasd] 8-S Adichks IS dth ASAH NEERE Uls

A, E3] 3579 ddtAERolA(neutrophil elastase)2FE FZAS& KIS}

ad
E‘.
>j
lo

&
gdFZ ot=d, 4 EF H}'—Oﬂjﬂ 7t F435] J7KRith o] Qo dum}
g HAl(e-defensin), | E} HAl(B-defensin), Z+a 2 e €l (calprotectin),
gZho| A2+ (lysozyme), iv—?——rﬂ] A2t AELolA(neutrophil-derived

elastase)s9] A HER|=, E-ZIES|H(E-cadherin), A1 RAHgrowth

factors), W& w2 (tight junction molecules) 5& &33}7| & it}
204 F4 mRNA ©dE& RT-PCRE AHFIAY {4 HHE
O

(Oh) HMZEASIESE 7MY

MEASE  AEZE  12-transwell plateso] 0.25x106/well2 seedingstil
volumeS 2mlE 9o wvisitt ANEZE DPBSE AlZsta F+#H9] Hanks
Balanced Salt Solution& ©s|Fil, LJE T+ LJE-Fs (100 pg/mL) A & 6AIZ+
&<t EigstaL, LIPS (1 peg/mDE A= & 24A1%F &9 EigRiH. FHF
Millicell-ERS resistance system & &850 =435t}

= REdqMeE = & 2AS Houlo HoRE, I, AFe=m ZHsty

o

271 oxygenated Krebs-Ringer bicarbonate buffer (KRB buffer)ol

i



HY2ISAE 2158 B2t Jtol=

0.237 cm? aperture Using chamberso] &=t HYHELS okt & 108 o|yjof| 1.5
mL2] KRB bufferd] @7} 4|3ttt 10 mM of glucose®} 10 mM of mannitol& {3t
bathing solutione &°] &£&stH A4S FFT & J=d &0 Y1 258 37:=2
W, AL &% <o YL T SAAFE HAT AYSTUZR Ag-AgCl HAFE

ol-g3to] Ful et g ARE oL, &2 ¥2o wet TERS AR,

(Ht) intestinal fatty acid binding protein(I-FABP)

Z A oA A S~ Qor, A& 9 R} XZAojA RNAS

0
>
oo
=
fr
ﬂlﬂl:
12
we,
B

< RT-PCR(real time-polymerase chain reaction)® A%

% AFe aisug=4H(enzyme-linked immunosorbent assay;
= At AR BHle @99 Aee AES AFctr SA
x g, 4C, 1585t 8 =2 &= £sto] ARERh
YAEEE AA(1500 x g, 4T, 158)3t] A¥ F

A B, FEAHA FHE ol8ske ol oFEel W wWeel €%, 2%,
PBMCOlA ZAHASAHHOR AFsh= Zlo] dutzolnt. EJt FoJAe] dAIHeS
SHske ZolBE2 MM APlE7RIE SAY £x Y =0 4fe R
ZA A o5 AR AHE AAHGSHYeRr AYsAY o HEolA
RNAE F&3to] ARJEZF] mRNA ¥@dE& RT-PCRE AFste Zlo] Lwrzoln

Aol wet 514 5 o 4 40| N % 24 FH5sit,
(Lh 212 =8

@ Phagocytic activity(Al#%f8)

5o} Alwe] H¥(whole blood)e MFstel A Agolt AlFese
Fojote AES] $2 SAE EA7(flow cytometry)59 WHE AMgstol £

%otk Alg A8

_ll}l'
oX,

L2 oxidative burst2} 4 4= 4 Utk

@ Oxidative(respiratory) burst
5oy A AE(whole blood)S AF 5k oxidative bursto]] Zrojsl= AL 9]

40



F Ee 4 AR A(activity)E FAE EAY7|(flow cytometry)s2o WHE

Z AlFA(intestinal washings)olH &9 A RZ o)A 1gGe [gAY 5EE &
ASHEH So= SHIAY HoM SHT & Atk B N SAHL sk

1:5_ =5
At 1gGet IgA &X9] W= v[FAAQl Th2 AlZE9 wRgoz QIsh d3S Astet
o

®
o
|H

Lot (lymphocyte subsets)
HNZEA7)(flow cytometry)E °l8dte] SEo|U AFS] HE(whole blood)olA
4 ¥iskE 4%t

@)
_|

-M|E ZHQIXHCD4+CD25high, CD4+LAP+)

=04 A AE(whole blood)& AF 5t oxidative burstol] Frojsl= A|E9]
T Exe ZF AE9 FA(activity)E FAIE E47|(flow cytometry)e2 THS AR
sto] A4 4= Qlth. Foxp3 mRNA HdL tiZ HuloA] RNAE FE0to] Alo|EF}
?l mRNA @& RT-PCRE A%t

>

(Ch) ¥ 3 23 QXL

@ Leukotriene B4(LTB4)

SERdo 39 APRAY I/t AUER B 22 W LTB4 A4 vX:
Fo BASI] P& M GBe WS, AP A9 Y GPIAE 54 7
e,

of

@ Prostaglandin E2(PGE2)

=9 g 2FqA a4 WISHH(enzyme immunoassay)S &0 A
Aol 24, PBMCOlA 248 S e,

® C-Reactive Protein(CRP)

10-40 mg/L 9] v=& T 85 E& HolgA AAS YEdr. &0y AR
Aoy NN 58D 5 AU

@ Inducible nitric oxide synthase(iNOS)

=2 i £A A TES SHSHAY AFES] BF PBMCOlA S 4= Sl
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® NF-kB

PAG A

S0

al

5529 g% xAoJA RT-PCR, western blotZ ©|&3lo] IdL =

9] 7% PBMCOIA]

® MPO(Myeloperoxidase)ztd

4 7hs .

N

@ Calprotectin

0

o
-

Calprotectin

T (Erythrocyte Sedimentation Rate;ESR)
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E 6. 50| DR oL Mz (30|17

B | HEf (Gross morphology)
(A% (ulceration))
0 A%F P< (no ulcer)
1 3mm "9 22 A% (small ulcers < 3mm)
2 3mm °JAr] = A (large ulcers Y 3mm)

{¥= (inflammation))

0 1€ (no inflammation)

1 A% 9= (mild inflammation)

2 225 d= (moderate inflammation)

3 1% ¥= (severe inflammation)
(&4} Z1o] (depth lesion))

0 = (none)

1 A5} (sub mucosa)

2 3135 (muscularis propria)

3 | &Y (seros)

8 A A<= (maximum score)

[EA: A747164F2 71674 Al 7Hol -3 - 7154 Al 513-597. 2004]

AA AN A7 A 71E Wes SAZ A g3 7R 284
AL 4 At AR A UEE "R A8 AHtime to first
relief, TFR)O] 24AI%F d FF 7AWt Qe AlE s, A
AAET7E Yef= W7bR] 9] AQ A|ZHtime to complete relief, TCR)=2 TFR °|%&
48417 &<t B Qe dHTE HAY X Hido] Qe A AS AEEE 5&
A7 O 2B 48A7FS] A|ZF AZIHAI = G

>
o)

lo
|\
)

i)
=

(5) CQ/K]—X-] .&AJ-

o1 o
Al AT AEE AL wEstel YRS
VASE olgstel WO EM g Azl AL

[e)
B7H 4= 9ek.

P,lﬂ
Rt
)
i
rH
X

Likert scale =
I A MAEE

%0
fr
=
=
i
1o

43

g



9 542 WS 9714 chambero] Fsta HiHA
sample 0.1 g& 0.05% L-cysteine hydrochloride hydrateZ} Z&%H SwHiA] brain
heart infusion(BHI) broth 900xl° FEA1X1tt 10° I 10°9] 344 100 mm $HA

plateso] =L} 37 o)A HFsto] RUO] 28 counting@Th A 5] 913
A S ALg5to] B BB 45 AT 5 AUt

(2) WER =9 A(metagenomics)

E¥ sample& PBSZ A& 5t QIAamp DNA stool Mini kitE ©]-&3dl DNAS
FZ3tt}. PCR primer+ Bifidobacterium genus group, Bacteroides fragilis group,
Staphylococcus aureus, Akkermansia muciniphila 5 & 4 fjAES EAsH
SYAFSEEE ASYT PCR % 9 HES ABI PRISM 7300-PCR

sequence detection system@= 3 3tc}.

(3) AW Altol A% FoitE 57
AFFROIt A MolH olE RuEe BEE  =Fsle]  fuftol
PSS WA 4 Ak AE APIAE 27 715t

(4) W Fall&E4(8-glucuronidase) &4 &3

ABFR} AR wWe 3

<

N LTI MERE D OC R S

=

&3lolo] vk A7l § YAET Sk FFLEE =FsHt B-glucuronidase 40|
FZFE FFE= WA SHEY o 4 9A 23E UEdo] Fy S
R A st Tk TSt

pHE ABEEOI} A We FRHE JHSL pH meterZ ol§3tol
A



o
[

\J
o

0.

(6) G A M H(short chain fatty acids)

oA S o= 9L, =0y AR HolA SAT.

~

B

fll
u)
o,

(7) &449 o855

HPLCZ #{F A wix|o|A9 &G4A9S
}

g 3
F2US AN ARE SHLAS 2 WELE Fo|§BS AT £ Ut

(8) &4t7]5 (B-defensin-2)

A Ao A2E 24417 Wi 3 wiX|o)| 0.5pg/ml Escherichia coli 055:B5 LPS, 2 nM
17B8-Estradiol, 1 M cyclodextrin-encapsulated progesterone2 7}sto| 37T,
5% CO, HIFZRONA HiFS NEZFERE 124Xt SA|Z pelletE &5 %3t 0.5
pg/ml LPS} 2 nM 17B-estradiol, 1 uM progesterones 7 Aot 1243+
Higstel AOAEY pelletd Hot HiXE 5] AAT & F RNAE &%t
RNA £ & cDNAE #4%F PCRE ©]&5to] mRNAS H&d A1)

9) & ] M2 tit <t HAA ] &4

AT AlgolA A M2 GAHenterocyte-like) AIZESQ] Caco-2 AlEY HT-29
MEof Soli#Ql HmgAH, WUAQ E. coli & ZZ AYstAY A A &

A A9 +2 MRFoRA folRe] MU BAAN L 2HL 5 9

_r;

(D) & 715 ol%

(1) CHES2 A2t

WA RiHEd(Radio-opaque  pellets)Z o83t ofF BT SAHH
oFQo7ME 13 AFsHAY Hwi7l AA wuid 5835 f’F HosE U wrhA|
Zdels AREE S4shks el Ao g 191”} A5 = A2
¥ HdEo] oESfoF st AF ol ur] wiwel, 1497t 10709 wHAE
ot AARl oA AHFetal ShRol WA ER AR ZGste Wl AU

j&
rok
ol

i



HY2ISAE 2158 B2t Jtol=

IS rgi Age gAstelok e AAIRE B9 YsHAIE H8stoldE e
] 9ol Bwe Sustel F/bdor BAdt S T4 AYz

A BHEA 111in01Y Te-99ME Fofste] g o] A 7}

riﬁ
ol

)

(Lh) XZB2Y 25 2AL

Al AAe] wet AaE gEph 9Zoz e AHz 3= s
MiZow 9l AME AT I F FES E) AL BHo] 29 e st B
st Ao YNAE. A4 717 B AF W g L @ S, FEH
G20l A9 4E, Ve 23 FE WL 7% 5 At

(2) ;g-u Z_ 1—.9_ =i jq-kl }_J‘(__j

(hH 2= oFd

AZEA7](flow cytometry)S ©]&slo] EEo|i} Aol A&(whole blood)ofA]
T4 HslE A3t

(LD AIO|EFtQI, T2 AELZ2

=2 W AN a4dISEHS T SAHsHAU A @4, PBMCOIA
ELISAE °]&ate S48 + AUt

rru
m
N

(CH M 2| £t (paracellular permeability) ZAL

Caco-2 cells monolayersE 7}2A2% fluorescein isothiocyanate-conjugated
dextran(FITC—dextran)Q] 52 Fgslo] B =AM} FAFO 2= Caco-2
MZE vjgote] 952 FAota, WidH Caco-2 AIEZ T2 AHo| FITC-dextrans
Helgch, He T QA AZF F9 FITC-dextran®] 528 H4slo] Evpye st
Autr oz EitMo] JIKSHH FITC-dextran® flux7t 3718t Q8] o83t}
AldE4o] tight junction®] "Al= ¥ & & U2H, tight junctionE AoHd

FITC-dextran®] flux7} 74311, TJE 2|79 flux7} S715Hch

¢

et A o] QlAsH= MLCK, pMLC, tight junction proteinsolA AT 4

of WA 24T 5 Yot WA FELS Y g2

9
O
&
@s]
=
wn
x>
r
=
o
oo
ol
Lk
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o
o

O M EYSIESE
Al ZAHN A=

volumeg 2 mlE

plates®]|
NEZE DPBSZ Al|&sta

12-transwell

v et

AEZE

5o}

M7|XM&X|(transepithelial electrical resistance, TER)

0.25*106/well=

seedingofil

Fadlol Hanks'

Balanced Salt Solutiong H3dl5al, LJE T+ LJE-Fs(100 pg/ml) A3 & 6A|7+

B wiFstar, LPS(1 pg/mL)yE A= & 24A17F
o] Z%3gtct,
5= LUoME 58 AXAS

resistance system< -85

oxygenated Krebs-Ringer bicarbonate buffer (KRB buffer)?]

aperture Using chamberso] H+=o. FAYRES

< vjeFsttt. #F Millicell-ERS

glojuo] MolA, 3%, AFo= EHstal AR
27 0.237 ecm?2
FEF 102 oHiel 1.5mle] KRB
buffero &7} £H8|3tt}t. 10 mM of glucose®t 10 mM of mannitol&

333t bathing

solutiong &°] <&t 4AE FFT & =t EX0] 21 2EE 37CE ¥,
ZAS &% Qo] Yo & FAANTS HASH ALGSHILZ Ag-AgCl AZFE 0]&5}o]
Ao aret a=t AFE Fotal, 20 WA o wet TERS A4kt

(3) FHHAAEE

(71 A% L M 2B A

SIBO= 4 7] HAAE &9 HHFes Add 4 Qo ¢4 37] HA
I e HEZEAE E8F o|Fo Ao Al whgo] A== a4l

(Lf) ErfRIg At
AE SBOIA ZHT 4 U, FEOIL A WolA Sttt

EYER fAElas 84S Folstr] Ys| TPHI1(tryptophan hydroxylase 1)
Inhibitor Screening Assay KitE ARES 4 Qlth. FAFOZE, A|EE DMSO9
&A= 96 welloll 10 pL9 Stg&ES ¥l 40 pL9 TPH1 845 FH7IRiH oo
50 p19 TPHI ¥R &d& F7It & uo|azEolEs <Rvs 9=
Ak, 4TI 4AZF BRE iR o]F 10 419 quench £F4& F7l5ta
Flexstation3 microplate readero|A @3 WA J=E Qlo] TPH1 A4S SH3lth
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B2IsAE 2158 B2t Jtol=

, il
Hehl 222 ALt AWe ARl W embedded AH9 A9
guetusts AR 14 FUT 24 FUS RS BATHS B9 FAYES

= thul &) AMIZ O _i_u]-a—‘l,_]—_y_’

AHEY. YAHERNE AN dWAZ FESHo] oWl AES
odecyl sulfate-polyacrylamide gel electrophoresis)&

SDS-PAGE(sodium d
deds s BERSt BERE d9dE membraneC® HEStY, blocking

gAE AA HIECH WS FHaoR I & 12 I, 22 ¥ WS
=N

AW, WA S Fo) o) HAA RS BAS

o

(4) Bixa7gol

(7P tE

HiEslel] mer Aot e FEEae A oFE oofE &+ Ao F4H
o Sl sHF 33 HiH ~ Ao 33 wivolw, WHl= 15 23] ojHid Fe=
weket.

(L}) Anti-diarrhea activity
= HEoA HARE REZ(@E: castor oil)otH, Al
activitys &RI%t} Castor oil o] & A HAAPE o= AZE AAY A7, &

A7t R 55 S5t AldEde] avE g7t

JdE2 AT T anti-diarrhea

(CH FWC (fecal water content)

Fecal water contentE® Z74d7] o $HE fecal sampleZ ZAXRAIXITh

H
AHog 105CAA 2447t & Ax7IA Xt A

sfo] 9] S 24Tt

ot
A

[} fie)

* water content% = [wet weight of feces (g) — dried weight of feces (g)l/wet
weight of feces (g) x 100%
ARES £ Qi o] WS jodine°] E3HH Karl

E3t Karl Fischer titration 8-S A
FHEZ AE d7A] FASHEA FAEH FE

Fischer A|2F& HIE& o]83d}o

ol g3te] ¥ S ZHe Wolet.
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(2h) Behavioral pain responses

5= RN 52 F=(: capsaicin, formalin)stH, AldEd A2 & 55
AA BxE M "ot 55 A Bxve TF WY AAE, AEAT ¥=
5= S5 "ot 55 §He2 @t A, SHERE HiYd AREE A BERE F
He 2 52 XIFT ¢ ot 2568 SHAAEES EEoto] AAEEY 2FUS
mpobel 4= Utk

98 E4e WS Hzolw, el A7, wA,
E

el A
B2 A% A, 591 & A4S HUkeke

BB E=ZX@Gbdominal cramps), E% HREEF T ERduk(bloating),
E(belching) 59 EWZ 420 dis] AFWAAAT} Likert FE, A|ZHH opda 1
AL(VAS) 5& =3 H23a 2 9k NRSS A AL [~3d. EEL: 4~63
ZZ: 7~108 08 LB 7|Fo] 23},

(Ch T2 MBS AIZAQAME MEX|(Visual Analogue Scale for Irritable
Bowel Syndrome questionnaire, VAS-IBS questionnaire)

I A5 SAS B7ioke H AR Ee TolH, EF, HiW 539 W3St
53 Z2 IBSY F8 FAS UK EE  IBS  Severity  Scoring
System(IBS-SSS) Zo] #uld A5FTol| E3H HEAE ol&std EHG MAS
371 5 Sl

E 7. VAS-IBS ME2X|

ARR|O] FA5He] 22 ARl 7P 7P AL BZshe =0l VEAIE SHA7] B T

24
1. A duit @ i=et 459 BEE EAS
(o]

23 YAEUN
2. AL A 257 BT B o] bt | Lo, Ho o
AAE 72 :
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q: Annals of surgical treatment and research 2018;94(5):254-261
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3. A EA Al nqAred
2t Al Al

(1) AT8A
FE Caco-2 AZEQ} HT-29M1%E, Mast-Cell-Like Rat basophilic leukemia
(RBL-2H3) AM=7} &85 Q7] wj&o] F MEF Zd=Z Caco-2, HT-29,
RBL-2H3 52 AAE 4 Utt. A|EZE negative control HHIZ FE3517] o=
PMA (Phorbol 12-myristate 13-acetate) T+ CI (Calcium Ionophore) 52.&
RBL-2H3 AlZE A5 5 310, S Al A5 ARES AF F20f ue) v 4= Qi

B 8 MZF S U 04

Al 2= Fe =4l

Caco-2 enterotoxin ZIANE =

HT-29 TNF-a ASAH =

HT-29 IL-18 ASEH F=

HT-29 LPS S =

HT-29 H,0, AHeHd AEYA HAE
RBL-2H3 PMA A& HITHA| . Zdste AS5HIEH F
RBL-2H3 IgE #1¥] FSHYEH =
RBL-2H3 CI A& HIREA| . 2435tE ASHIYH f=

(2) Hpo]2mpA

(3) A
AgERE gEd APLe SAMCRE Mt p0.05 SElA FI8L
79 gt

i



HAISAE J|SA T} ool
L= = (o]
Lt s=AlH

454

2 AT % Uk Ty
o
=

Rt A E2(10845%), &=+
A, FAE O ACIA 7IeelZdsE 7], 1-4A1RD), ZE FTIABR),

=
S=nd FEH
) SD rat Loperamide-induced constipation
HH
Kunming mice Diphenoxylate-induced constipation
Mice DSS(dextran sodium sulfate)-induced Inflammatory
(BALB/c, male) Bowel Disease (33 HAY¥FL)
=X Mi . _
el @ o B TLR-4 2% RAg 95 4% 2-2)
(o] st
Mouse, rat, Trinitrobenzen sulfonic acid(TNBS) §-2F A< (2A}+
rabbit & o)

Thalg = Rat Chronic Mild Stress Model: 22 =2(1083 %), 8%
g;__rLo (Sprague A3k, SAE AloJA] 7]&0]7](45% 7171, 1-4A17h), Ag
e -Dawley) A71(18), AolAIgH24417h) &

Mice .
A 2 (C57BL/6) Obesity model
ke i
(CSI\?];E/G) High fat diet induced model
(2) Hlo] 2m}A
AYFES dioE 8o A+ Tz A3t A A% /A NHE 2431t ¥R
= O =

A8 7S sl 8f viol kA o] &, 84, i ', mRNA HE 52 ST

a2 =2 0

AMEAYE SAAUEREY Adde $AMSE Blaste] p0.05 &M RS
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* Rome IV 7|& & 7|57 ¥H|o

- thgo] F40] 674 Aol £
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3749 Bt g Z4o] 2714 o

@ viaA] destA 92 Fe

@ Testal gojl fE 2
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HY2ISAE 2158 B2t Jtol=

[Z&AF]
O 2Arg g
« 9I0] Q= ATAAZHA: AEH, celiac disease, AYA AL, Aol & AAY
2ol AAE A
48 kS A Q(gastrectomy, = cholecystectomy, &, 2527|192 AFE7) A12)

MOE oo N oo
"
\

, C), 1743}, e o, T 38, AR, A deol e B¢

S
)
[>
r\l
HE iy
\
2o
> W

LA FE, A UL 5 ATEHl G B
O el A
C QAR A4S FHISHE Al
« A0 1Y
TTT
O o2Eg
P OFEEE
£ 98 oF2 Ul IS IAA] B8 A
« A 25 ol ol A Ei ZzElo] QEAS B3 7}

. %’“HH = (%’“HH D 1070/ 9)
O 0*?—‘1]371

AFEL ] gt g 27 /528o] e A}
c FFEWA ol9l o AF dE Ty eWde 7 A
O 7I&

< TN W o A Y A

* 1 9] Al o3y Aol FAetsietal
* 2o 7 718F Ago] e A Fe A

(2) AFAA

Algarel e B&ul A (randomization), YAFHFAE(Randomized, controlled
trial, RCT)E 7|ECE 3ot AFHWdA= BAZFLE power calculationd
Fste] 3R AEH S JE0] 7HIAEE gt

Aol ol AFRAAESY 712 B0l AAls] EE 5 U=E s, A H

R

MA1Ee Tejste] AdE el 12E4e] g Ao| BHo] Wasih =3
ANPEA +8EE WEA Hlde], 27 £3% Folh UK JEE ol

AT,
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(3) Hiol2mtA

o
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Hfo] 9.}

o8 5to]

= aye]
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(4) SAA=

Lr_L

BEAZ(ITT, FAS, PP)

s Aestol
o w3,

e

Bk

.‘?—_‘I:

Ag Mt AFHEIA TeHES
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—\f__éjly

5o

fofof pe),
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JHe By
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5to] p<0.05 F==0flA]
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- =f A= AR ¥V, 271, 37) © ASHA geu ¥MEF IF AL

1.1. Chi-square test
5 ko] Aol MY W A8
O|=

* HIE7F 5 0|21 SH=20| Q= AL Fisher's exact testE At

1.2. McNemar's test

- 2 9] A% Aol ML v A8

2. 5T A&YolL HlETo] 270E AF
% T L HIIR0| VHOER, DY 29 ASHE 24 Uy

ot
£
S
>,
o
it

2.1. Paired T-test : & W9 AZF Zo|& v
2.1.1. Wilcoxon’s signed-ranks test

- o W A% Aol Mlal A, Wl BRIF HhEES WEA d= A6 AHE
2.2. Independent T-test : & #7t2] zpo]& v ©f ALEH

2.2.1. Wilcoxon’s rank sum T-test

- £ 2719 Ro HIE A, Wiso] BRI/} ATRES wh2A] g A9 A18H

2.3. Linear mixed effect model

- FEA WU AR S Aol 339 oY AR AT S

R AE U SEL FX(covariance structure)E 2FoI0 A0 HEZ + U=
HEO0|H, ZJMe|l HJ|(slope), linear function? ZHEM(intercept) S HEAIH,
CHAR SO M2 T™SIHfixed effect) E= PEQ§1Hrandom effect)?] ORE
A0 model®t0] E&H(mixed effect)otd] XSt 4 Ql2
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o
[
o
o

=4

o~

3.

3.2. Kruskal Wallis test :
BEAS A1

2 749] Aol

Hp7t A4 Y 4 AND vl o] 37 oY H$-
X ¢t W H|WFO| 37H(CHED, AlRd2,
3.1. ANOVA(Analysis of variance) :

NEZ2 5)Y 32 ABEE 24 pUY
o k9] AolE HXY w AR
ML A, W5e] REs JHERE gEA

X Hae BHO Had 43
O Had ™ "#HEE2 Kolmogorov-Smirnov test, Shapiro-Wilk test &<
BIHOZ AME £ QU YEHOZ p valueZt 0.05 O|PHY AL MARZE
M=X| gtz A= HHY 2L AMoM oiF 720N BH2EE M=Es
ARIt HX| 220D =Z  p valueZt 0.05 OMO|C2tT= marginaldt p valueE
2OIGHHLE  O-Q plotg2 S|AC=E =Isk= & GFAPE AoHe=
HHEERE M= A= MHe = US
O = G sample sizeZ7t 30 0|d2l E%R, SHIHHIUE 0|20t HdS
JMgotk= 897t U2 184 SdEetdels BEYH0| Hste 2RO
SotEEHHOI2 = JHY ofo AREE. &, ZET0 Cfet 7HH0| S=Hdst 89
T QEIDETIl 29It QO0Z Z I sample size?t 30 O[MORT HE
Had A™0| =S & UF. EFH 30H0|2t=E 7|E2 HEA Yo¥o=z
2ot AYS oot HOMQl J7|&0| HX| %S = US
4. IS HAYo] Yad F¢
O Randomized Clinical Trial(3#H¥)2 randomizations &3 A7 <ol

HiAEng wEHsE SAT & e AA9 dFY. a8y Ao 95
baseline®] &A4o] &+ 7t Zol& Hol= A7 ¥AE & 93 o8 A,
AFA = g WeE FHH(covariate) 2 & modelo] ZFA[A AT 4= QU3
I8y 75 49, randomization blockC 2 AJA5}] randomization THA| oA
SOEAEY 5o 2 v EdES WA= Aol T & QS

4.1. ANCOVA

- 25t sk Mg 2 Y ¥ (covariate) 22 F7ME F AU

4.2. Linear mixed effect model

- BASIAA st WS B9 W S (covariate) 22 7S 4 Sl
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HY2ISAE 2158 B2t Jtol=

AR EAGN AFBE A A% HAY WAS AN BT, HAE
A4k, @Ot dojsketd AA, LAAE ANSHE Aol Aol JlvA AR
=431 7154 Wl uet ebaA BrkgEol 71 % ek,

- (HEER) MBS, M2, UeL 2Y S

-

« (8N HA) WBC, RBC, Hb, Het, PLT, MCV, MCH, MCHC, Neutrophil, Lymphocyte,
Monocyte, Eosinophil, Basophil &
. (BOHBFBIE] ZA

=1 a

f) AST, ALT, BUN, creatinine, glucose, total protein, albumin, total
cholesterol, LDL, HDL, triglyceride, GGT, ALP, CPK, LDH &

« (=&AD pH, Nitrite, specific gravity, Protein, Glucose, Ketone, Bilirubin, Blood,
Urobilinogen, Color &
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A7164% 71574 9= 9 714 A0l Bt 4., AFIFEFLAA LA Al

2021-66=, 2021

AFo| AR M. A7 164E 7164 7t 7ol =8 Aol =2 € & 3k, 2015
A FofEdR . A7164F 7157 87 7ol =4 B, 2020
AFoffEd g, IR AT A=A WA 7ol=Eel 2015
Uy E - HHETete]. HAIH S}, o] AtollA, 2011
WIS, 9734, HHA S, A, 1 8], o] g A, tal, o|Fd, dietasl Vs ddee-E
&3], Bl AET A=) WIF AR EAZ. thrASH 8] A 5(2):82-99, 2011
AAE. 954 FEST AU v ddashr|eh9]A]. 55:4-18, 2010

CARE FUedERee 24 A A3 AR mAle 99, Korean ]

11.

12.

13.

14.

Gastroenterol. 62(4):191-205, 2013

AL, A7, olHe], 8%, o8, $75, T4k, YAH, 047, FeA, o124, ol F
o, oA, HAA, A1, eS| 715 et ARA LA, T 7154
wiH]o] ek A2 4 WEAF AH 2015, dherhTelsiAl. 91(2):114-130, 2016

oJBE. HT 59z Ful o FFF Aw @Y APRIIARAY A5G

A4, Z::—JH |25, AR Brasl A =°] 714 g 93 250 vl A= YT
> in vitro, in vivo 9F, HerASF-E52]A]. 24:7-17, 2008
Ahluwalia B, Magnusson MK, Bohn L, Storsrud S, Larsson F, Ohman L, Simrén M.

>
m

Aloe barbadensis Mill. extract improves symptoms in IBS patients with diarrhoea:
post hoc analysis of two randomized double-blind controlled studies. Therap
Adv Gastroenterol. 14:17562848211048133, 2021

Ahluwalia B, Magnusson MK, Bohn L, Storsrud S, Larsson F, Savolainen O, Ross
A, Simrén M, Ohman L. Randomized clinical trial: Effects of Aloe barbadensis
Mill. extract on symptoms, fecal microbiota and fecal metabolite profiles in
patients with irritable bowel syndrome. Neurogastroenterol Motil. 32(8):e13860,
2020

Altenbernd F, Schwarz L, Lipowicz B, Vissiennon C. Myrrh and chamomile flower
extract inhibit mediator release from IgE-stimulated mast-cell-like RBL-2H3
cells. Plants (Basel). 11(24):3422, 2022
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An HM, Park SY, Lee do K, Kim JR, Cha MK, Lee SW, Lim HT, Kim KJ, Ha NJ.
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