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Inhibitory Effects of Angelica gigas Nakai on Ulcerative Colitis
in DSS—induced ICR Mice

Hae In Nam, Tae Hyun Baik*

Department of internal Medicine, College of Korean Medicine, Sangji University

The purpose of this study was to examine the effects of Angelica gigas Nakai on ulcerative colitis. Mice were
divided into 5 groups: Control group, DSS group, 5-ASA group, 50mg/kg Angelica gigas Nakai group, 100mg/kg
Angelica gigas Nakai group. Four groups, excluding the control group, were fed a 5% solution of dextran sulfate
sodium(DSS) in water for 7days to induce ulcerative colitis. Each water extract was administrated orally for 7 days in
5-ASA group, 50mg/kg Angelica gigas Nakai group and 100mg/kg Angelica gigas Nakai group. 5 groups were
evaluated by weight, length of intestine, weight of spleen, disease activity index(DAI), amount of cytokine IL-6
production, thickness of bowel wall and degree of inflammatory cell infiltration and intestinal tissue damage.
Comparing to DSS group, 100 mg/kg Angelica gigas Nakai group showed significant suppressive effect of weight loss
until 4th day of experiment while 50 mg/kg Angelica gigas Nakai group showed no significant effect of suppression.
Decrease of intestinal length, enlargement of spleen, intestinal tissue damage and thickening of bowel wall were
significantly suppressed in both 50 mg/kg and 100mg/kg Angelica gigas Nakai group. Also disease activity and
cytokine IL-6 production were inhibited significantly. Based on this result, Angelica gigas Nakai seemed to have
anti-inflammatory effect and also seemed to suppress histological changes and aggravation of ulcerative colitis.
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4. AYFAHY = =X (Disease activity index, DAI)
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Table 1. Evaluation of Disease activity index

DAI score Weight loss(%) Stool consistency Gross bleeding
0 None Normal Normal
1 1-5
2 5-10 Loose stools Hemoccult posive
3 10-20
4 >20 Diarrhea Gross bleeding
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Fig. 1. Effect of Angelica gigas Nakai extract on body weight in
DSS-induced mice. (A) Body weight was checked every days. (B) Rate of
weight change was estimated. Mice were administered 5% DSS in
drinking water (ad libitum) for 7 days with or without Angelica gigas
Nakai extract (50, 100 mg/kg/day p.o. up to 7 days). 5-ASA (75 mg/kg/day
p.o. up to 7days) was used as a positive control. The values are
represented as mean + SEM (n = 10). # : P < 0.05, ## P < 0.01, ### P
< 0.001 compared to Control; *: P < 0.05, ** P < 0.01, *** P < 0.001
compared to DSS.
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a7t g9 A oAEe HAF 4 g
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Fig. 2. Effect of Angelica gigas Nakai extract on colon length in
DSS-induced mice. (A) Colons were obtained after 7 days of DSS
administration. An overview of representative results is provided. (B)
Colon lengths were measured. The values are represented as mean +
SEM (n = 10). ###: P < 0.001 compared to Control; **: P < 0.01, *** P <
0.001 compared to DSS.

3. 3 F#&=0°| DSS2 =3 tiFd ohe29] w7 witio] o]

*9 }7']7} =7] EH-'*"ﬂ DSS2 5°} EH%‘“ Ul A0 A
FH FE20] v FAWS} ‘3]7‘]“ FTF= LotH7] Hsto

Z2AZ 22 & v fAE F4-5t 2 BAE vlustyd
thFig. 3). IF¥ S §=3gt DSS #9 v A= 0.13 go=z
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oxlgle selstn, 21.14%0] JA&S Usidch dAHEEE
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504491 uj&ke] A= 0.104 goz 7 7+ 20.47%, 17.36%2] <
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Fig. 3. Effect of Angelica gigas Nakai extract on spleen weight in
DSS-induced mice. Sacrificed mice spleens were measured and recorded.
Mice were administered 5% DSS in drinking water (ad libitum) for 7 days
with or without (50, 100 mg/kg/day p.o. up to 7 days). 5-ASA (75 mg/kg
/day p.o. up to 7 days) was used as a positive control. On day 7, mice
were Values are the mean + S.D. of three independent experiments. ##:
P < 0.01 compared to control group; **: P < 0.01 compared to the
DSS-induced colitis group; significances between treated groups were
determined using ANOVA and Dunnett's post hoc test.

4. DSSZ SEF TP UheAdN 9 532 AYWAE
(Disease activity index)o]] 0]X]&= HgF

DSSZ SE O UherolN 9 AEE0l AYHHE
(Disease activity index, DAI)O]| O]X]= HFS Lotwr] 9s}o],
i ool {71, EHe W 4 AF9 542 57t ¥E
Jro] 3FE F75AchFig. 4). Controld] Hls| qiFHS F=
g DSSTAIN Al e AYEYEst geRoz Bt
AZ = F 4 AT FEUEZY 5-ASAF2 DSSZ] H|5]
R9Moz o AYWYEE Uehdn, IH 25EYUFEE
50 mg/kg Foi7a FH FEE 100mg/kg T2 5= oJEXC
2 DSSZo] uls] gojHoz We YYHES Uehik ZHow
gle k.

5. DSS2 §&=3t iRk
IL-6 Aol ux]= @

DSSZ 93t A upeAo] thal xAloA Alo]EFI01Q]
Aol OiE YR AAENE AP slel, ad
o B XH(Enzyme immunoassay, EIA)S 0]835}o] IL-6 Alo]EF}
ol AL =AYt DSSHO] IL-6 Alo|EFIQle] AT
1,043.02 pg/ml2 Control#2] IL-6 1\}0157}0] AAdaFol 173.55
pg/ml tjy] 6.01419] o4 Q= 57182 HUT: 5-ASAFY
IL-6 AJo]E7}Ql AL 857.5 pg/mlgi DSSZ tjy] 17.78%
o iRl BT YAREE 50 ng/kg S0l 20 IL-6 Aol &7}
ol A/d72 563.23 pg/ml, FHFEE 100 mg/kg FoiF9] IL-6
XPoE7}Ql AM2Fe 509.55 pg/mlO.2 Zk7t 45.99%, 51.14%9]

94 e IAES Bt
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Fig. 4. Evaluation of disease activity index (DAI) in DSS-induced mice.
Changes in disease activity index were evaluated daily throughout the
7-day experimental period. Values are the mean + S.D. of three
independent experiments. #: P < 0.05, ### P < 0.001 compared to the
control group; *: P < 0.05, ***: P < 0.001 compared to the DSS-induced
colitis group; significances between treated groups were determined using
ANOVA and Dunnett's post hoc test.
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A (mglkg) - - = 50 100

Fig. 5. Effect of Angelica gigas Nakai extract on DSS-induced IL-6
prod-uction. The productions of IL.-6 were determined using EIA kits.
Control values were obtained in the absence of DSS. The data presented
are the means + S.D. of three independent experiments. ###: P < 0.05
compared to control group; * P < 0.05, *** P < 0.001 compared to the
DSS-induced colitis group; significances between treated groups were

determined using ANOVA and Dunnett's post hoc test.
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Fig. 6. Effect of Angelica gigas Nakai extract on colorectal histology
in mice with DSS-induced colitis. (A) Representative portion of colon
tissues from mice administered 5% DSS in drinking water for 7 days with
or without Angelica gigas Nakai extract (50, 100 mg/kg/day p.o.). (B)
Muscle thicknesses of colon sections from control , DSS-treated mice, and
5-ASA, Angelica gigas Nakai extract mice were evaluated. tissues by
staining H&E is examined by microscope. Magnification x 100 inset.
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DSS2 {&d tigd oo dF Ao g F520]
U)Xl dFS 535171 Yoio, oA tid £5& HEE FAist
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HZAZAA o] Agg WE & 2 A O{total score 3),
DSS#2 A9 zAl} Fatsl mAOJA] HYHEog AFZA=mo A
g ALS & & AL, B xxo] YuAxox FE g
et Hgol Uehtes A4S Y & AUrk(total score 8). o]
o ¥kl Ptz 5-ASA FoiF2 AY XA FuAHx

o] Bt Buen, 95 Ax9 Fgol Folot AL BREY
2 U9w, FUst &4 9A 45 Ax9 Aol dxEe A
T 2 ggon g9d oA @it uendsl: Felthtotal

score 7). @ F&&F Fol& (50, 100 mg/kg) FA] 5-ASA Fo
w1} 7R 2 A 4 F9et A JoAx 9o 37t 35
91, d5AM=xe Ago] foFor A AL FIFozH
(total score 5, 6), G F&=° Jafl tigUl B59 Aol o
A= AE g9 & £ Aok

Ry

15 7

' faiad 'l
@ o *
5 —_
9 *k
2 10 ss wee
E EE .o
© (1)
E R
E 51 oo
B
E | ¥
0 T T T T T
DSS (5%) = + + + +
5.ASA (75 mglkg) - = + - -
S (mglkg) - = = 50 100

Fig. 7. Effect of Angelica gigas Nakai extract on Inflammation score
in DSS-induced chronic inflammatory tissues. Grading scale used to
evaluate Inflammation score. Inflammation was scored using a scale of 0
(normal epithelial cell), +1 (Prolonged epithelial cell) +2 (Destruction of
barrier), +3 (Ulcer plus 30%< barrier loss <60%), and +4 (Ulcer plus
barrier loss > 60%) in epithelial cell, +1 (mild Infiltration), +2 (moderate
Infiltration), +3 (severe Infiltration) in Immune cell.
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Tumor necrosis factor-alpha (TNF-a), interleukine (IL)-6,
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3 ukg T APo|N BA TAJARZH A= A
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B RBEFOIA RGOl R]Eo] AMSEl:= EEG, WMHES, B
Fhmse] AMdol A7 A= fpRoR A AFEM
Ao &8EQR, THEEE AEMANE FiKe] HR%E
‘717F &1 Fo| xgt2o} o] Fobger 1A Qopq AW FA
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