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Effects of Auklandia Lappa on Dextran Sulfate Sodium-Induced Murine Colitis
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ABSTRACT

Objectives : Aukiandia Lappa (ALE) is one of the herbs used frequently to treat abdominal pain and diarrhea and reported
anti-inflammatory activity by suppressing proinflammatory cytokines. This study was designed to investigate whether ALE
could show protective activities on experimental colitis induced by dextran sulfate sodium (DSS) models.

Methods : Colitis was induced by DSS in Balb/c mice. ALE 10, 30. 100 and 300 mg/kg were orally administered twice a
day for 7 days in DSS model. Mice weight was measured daily. Scoring of clinical findings was measured every other day.
Colon length, edema. fecal blood and histological damages were assessed at day 7 in DSS model. In histological analysis, we
checked cryptal glands, surface epithelium, submucosa, transmural, stroma and scored degree of inflammatory cell damage by
modified histological scoring. We also calculated cytokines concentrations including IFN-y, TNF-a, IL-6, IL-18, IL-17, IL-23,
IL-10 and TGF-B1 by Biometric Multiplex Cytokine Profiling method.

Results : ALE showed the protective effects on DSS-induced experimental colitis. ALE inhibited shortening of colon length
and histological damages of colon does-dependently, but it did not inhibit weight loss. ALE also inhibited IFN-y and IL-6
expression, and upregulated cytokines (IL-10, TGF-B1) related to regulatory T cell differentiation and proliferation.

Conclusions : The current results demonstrate the clinical utility of ALE in traditional medicine and indicate the possibility

of potent drug development of inflammatory bowel diseases from natural products. Further investigations for exact mechanisms
will be needed.
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Table 1. Scoring of Clinical Findings.
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Score Spontaneous behavior and posture

Coat and piloerection

Cleaning of perianal region

yellowish [light brown]

0 moving [ —] with hunching and piloerection [+-++] herniation with blood [+++]
: . . dirty and yellowish [+++] with stool [+++]

1 moving [+] with hunching and piloerection [++] and blood [++] trace

9 moving [+] with hunching yellowish [++] with stool [++]

with piloerection [+]

and blood [+] trace

3 moving [++] without hunching

clean and yellowish [+]
without piloerection

with stool [+] trace

e~

moving [+++] without hunching

normal state

normal state

Table 2. Scoring of Colon Edema and Fecal Blood.

Score  Scoring of Colon edema by colon thickness

Scoring of fecal blood

0 20.35 mm (edema +++)
1 0.30-0.35 mm (edema ++)
2 0.25-0.30 mm (edema +)
3 0.20-0.25 mm (edema *)
4 0.1-0.2 mm (normal)

Fecal blood [+++] with tar stool [++]
Fecal blood [++] with tar stool [+]
Fecal blood [+] with pasty and semiformed stool
No bleeding with semiformed stool
No bleeding with normal stool

6) W Aute] 2234 27 2 A histological
scoring

B 242 Bg3) o] FHEH. A2 WA
< Swill Roll 7|} 22 2ekr 4% para-formaldeyde
of 7k 48212t 2447 F PBSell AlHsiode
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Alcohol & 9 paraffin Z H * paraffin section
< 5 meY FAE 94 A3 o2 hematoxylin
-‘Jr eosin®. 2 A st} HAs }S’i‘:}
ZA A gAA e A AxE Kitajima®

o WE

5
478k modified histological scoring=



AHEsle] Hrlslgon, 94F AEY HAEAE
(infiltration) &} A A=z2]2] A k4] (ulceration)

Table 3. Modified Histological Scoring.

Scoring
Location
Surface epithelium 0-none
Inflammatory cell infiltration Cryptal glands 1mild
Stroma 2-moderate
Submucosa 3-severe
Transmural
0-no
1-mild surface, focal
Ulceration 2-mucosal

3-submucosal
4-transmural

Total Score

(Min 0-Max 19)

7) Biometric multiplex cytokine profiling

Multiplex= Bioplex protein array system(Bio-
Rad) 2 o83 WdBMm? o2 87)9] target cytokine
(IFN-y, TNF-a, IL-6, IL-18, IL-17, IL-23, IL-10,
TGF-B) = A3l

874 B cytokinesl =& monoclonal antibody
9} 3 ghilo] B&AE microsphere’} 24 AZ3}
incubation® $1.©™, cytokine & I E==Z =
A3t7] ¢ 1.95-32,000 pg/mL <1 By w0l
7= Z 7}A standards(Invitrogen, Carlsbad, CA)
7b ol &= ek B3E EAE2 Bio-Plex array
reader® ARS8l =A<l on, flow-based dual
laser detector$} realtime digital signal processing=}
&7 Luminex fluorescent-bead-based technology
(Luminex, Austin, TX)Z A3k},

D"

3. & A

BE doJHE FHF+EF QA (meantstandard
error of the mean, SEM) 2 ZAJs} o, B4
A H71= one-way ANOVAZ stgich AH33A

2 Dunnett’s testZ 3t on, X0.05S5 EAACRE
94 s A= A BAZRIHE
Graph Pad Prism 4.0& AM&-3}sic.

m. 4 =
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Ssiet BE el 3EF Rl B Ao
ezt fFofsH dAlEE Al #dT 4 sl

Al o7 v oFA AFFS Wol ©EIF )
mg/kg Fo37-(6.85£0.22 cm)ell A 17.5%
A 23 el 5 AT (K0.0D (Fig. 1.
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normal

control ’ ‘
ALE 10 mgfkg I‘

ALE 30 mgikg , ’

ALE 100 mgkg ‘
ALE 300 mgikg ‘ ‘

Colon length and photographs of mice colon
at 7 days on DSS-induced colitis.

* 1 statistically significant (2<0.05).

Fig. 1.

#EC## o statistically significant (20.01).

Nor : Normal group without any treatment.
Con : Control group provided with only 5% DSS
treatment.

ALE 10 mg/kg © ALE 10 mg/kg oral administration
for 7 days.

ALE 30 mg/kg © ALE 30 mg/kg oral administration
for 7 days.

ALE 100 mg/kg : ALE 100 mg/kg oral administration
for 7 days.

ALE 300 mg/kg : ALE 300 mg/kg oral administration
for 7 days.

ALE : Aucklandia Lappa Extracts.

DSS : Dextran sodium sulfate.

ALE was administrated 2 times a day (10 AM
and 5 PM).

2. Mouse H|=2| B35}
A& 2A 24~25 go] L

A%4 0z 27}

o 494 6%, T4 9% AFZFNE B
Z AAANA] AFF7He Beov S7HE
1.2%9 E3stglon, SR BE] 2 o] 7HAs)
7] Aztste] 744 12%9) AERAS By

FEF FALE 4GA7IA AR AFSHE
Ho|tp7} 5AARE A Fo] 7rasr] A=l e
o, 794 AFAaES FEF 10 meg/kg FAE
9%. 30 mg/kg T 10%. 100 mg/kg T 7%.
300 mg/kg FAT 7%= el gzl vl Al
F7ta7) JAEE AEge Hgoy B4 £
AL sk (Fig. 2).
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Fig. 2. Changes of mice weight on DSS-induced
colitis.
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(2X0.05) (Fig. 3).
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-~ ALE 100mg/kg
8 & ALE 300mg/kg

Clinical score (Points)
)

o 1 2 3 4 5 6 7
Day
Fig. 3. Clinical scores by assessment of anal cleaning,
piloerection and behavioral changes.

194 A3HE T 24 AY 2F e o
27l s HEY RATE FroEdoen §
93 rzo) 7+47F B9vH(X0.01) (Fig. 4)

A Fwe] 7 5k 30 % 300 me/kg F

Zol ARt 2ol vl oA W AE &
g 4 A (X0.05) (Fig. 5).
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Fig. 5. Bloody stool scores in colon at day 7.

5. CHAF AMato] Z=ZISIM 474 2 histological scoring

AR A= surface epithelium, mucosal layer,
submucosa, cryptal gland7} Al HEE A
3 o), d2FolM = 249 A7t EA4Fel
2 o] cryptal gland®] 74 2 surface epithelium
/\/\lo] J‘J_JLQOJ_,_ tﬂzl- Eﬂl-o]] x%u]-x—l o= oﬂ ,q]
E7F Afse] Ak 253 300 mg/kg FAT
NME 2L v S o 3 £AEA] g2
cryptal gland®} AA} surface epithelium® FZE
o] AT AZAE AFE AFA ol HAA

Hx2e] B3 HAE 4 9doH(Fig. 6).

%29 &4} AEZ modified histologic scoring
o]] u:]-a} .137].?'& 73],]- EHZ]-X—]U]— ZZ] {:/\]-o] T,HZ
(3.324£0.60 points)ell vl FEo|EAQ AHdko
2 G5 Bz ZAFT
mg/kg Fo9+(4.8£0.29 points)ol| A EAA o=
o3t 32.1%2 AdeA 13 &3S #eld 4 9)
A (X0.05) (Fig. 6).
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Fig. 6. Representative Histological Photos(A) and
Scores(B) of Mice Colon,

H & E Staining(x100).

6. Biometric multiplex cytokine profiling

795 Az A zA g A] MultiplexE ©
43}y IFN-y, TNF-a, IL-6, IL-1B, IL-17, IL-23,
IL—IO, TGF-B18 F=F A (Fig. 7).

IFN-X-‘E] =3

IFN Yy =7t Al vE g zelA £-2
3| *J%EM el A 25 AHE FAE 4
URATH(K0.05). BE Fxo FEF FodIdA
IFN-y =7t FolatA ol 45 A4 &3& &
A 4 e, 53] 25T 30 mg/kg FAT
M 7H = ZI7h e (K0.01)
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2) TNF-a®] 34

TNF-a s=7F A4zl Hlsl dzLelA 2
3 3o (X0.00). FEF Foide] xR
g TEE Holle ou BF foAE

SISt
3) IL-69 &4

AT o L= T, 300 mg/kg T
AZAARE FAA Sle HAE FAT £ dH
(X0.05)

4) IL-1B¢] 54

IL-1Bs=s AATEG dxvo] 3o
AL e, BFEF Fojge] drend v
< FEF Ro7le AT BF A4S sl

5 1L-17¢] &4

[L-17& Aol w8 s 2ZA s=71 71
ol ot FIAE dslen, 5 T
oM FEoEA A Tg] glglot A
Asich

6) 1L-239] =4

[L-23 s=7} Al vls) sz 715
o] lslont foA> dslem, FESF Foifd
A 238 IL-23 =71 F7hske Ade] Ao
oA sl

7) 1L-109] =4

IL-108] =7} Al B8 gz 4011
SHA kol A 7)ol A <] &
& 4 AATH(K0.01). Wl BE %!;—} Fof
FAME 2o vE ¥ FEE Hyon, g
=3k 300 mg/kg FATAME FIHAE A5E
A 5 AT (X0.05).

8) TGF-B1e =4

TGF-B1= AAL vlsIM H2LAAM 57}

FI3P wsken (X005), FFE Tz A%
e e B 10 mavke Folwg A
3 EF S94 ok A5e RATHO0).
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Fig. 7. Quantification of cytokines on mice colon tissue.
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&3], Th1zt Th2 cytokines} o+ 45 wilAlES
25 Z7HAA Ald AEE dEte ez 4
# QleH, A3 Az} proinflammatory cytokineel
& 33l= IFN-y, TNF-a, IL-6, IL-18 & IL-1B%
A9stas ZF A vlE df2LedAM F
7b 95 Eol 712 Byl npazlx = DSSE
e gAY FEEIDAM 45 WA Ee] F
7kt A& FdFd 4 3ok (Fig 7).

IFN-y¥= Thl celle] 2]3] F& Hu|= o] 314
AN E Z7}A7] 2, macrophage cell& &4

4
A7e e JEW AR 2 QAT A G
A

3 Fol oA IEN-y 527 421500 weh, Thl
g 9ol o 14509 AREE neels

of Gt Teht AgeaEel YAAES 44 o

22 Aol A ZE3F 300 mg/kg Feidol MR
B2 42 9 w8 40 A3 9 N
232 BEF 30 me/kg FATAN 44 94 &

b bt £, A Reel ASeE %
300 mg/kg FoALAAMT o8t dA &IE e}
Wl 30 me/keoll A ¢ A 3 IFN-yoll & oA
I 300 me/kgel A9 AAA Q) A 5 5 3o}

T O 7oz dehd oz Rn. 7]E
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A2 A 52 ARYE S 9 Ass
M9 b FEFe] AHEF FAle] wA
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Aol Zo3 7oz Held, FEFY E3EE
< AA9 AE 4L Al FEA7IY A4
F oA AEFol HAF] AAHe] Fxel we
o &9E Rolt Aoz deA e

[L-65 Wdz2d, 4% 2348 $44d o

&S 3= cytokine @2 Th2 cellel] 9]&) £v]=v}
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o] Zol A 23t A= steldt 4 9lgl=y), 7=
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and activator of transcription 3(SATA3) 94 &
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Iy} TNF-ae} IL-189 4% g5 #9
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o wEske] oA B3 EI7F [FN-y, TNF-a,
[L-18 9 o]¢ #=1%l Thl pathwayE E3f }eb
WE 7FeAS A ZoE AzbE
54 AA St A Thiel9lel| F7H 22 Thl7
Azet JAE G571A ] EAF] WEoE Thl
Z Thi7TE Al JAZ 4 e AZA7) &
2 glol. B Ao M = Thi7e) ﬁ%"é% dy
H17] 98 #AHF cytokined! IL-173 1L-23%
Aot Ao v dRee G5
AT EF F94 sle Aelrt vehiA 4t
u}gbr Thl7 pathway: DSS & #ede
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7]2—] o7 /\gﬂﬂ Z ;5} 3
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E3 ] TGF pE 99 homeostas1s$} dEuks
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