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Anti-neoplastic and Anti-inflammatory Effects of Single and Mixed Extracts of
Uimus Davidiana and Oldenlandia Diffusa on Azoxymethane/dextran Sodium
Sulfate-induced Colonic Neoplasms

Seon-a Lee, Dong-gi Baek, Goo Moon
Dept. of Internal Medicine, College of Korean Medicine, Wonkwang University

ABSTRACT

Objectives: The aim of this experimental study was to evaluate the anti-neoplastic and anti-inflammatory effects of single and
mixed extracts of {lmus davidiana (UD) and Oldeniandia diffissa (OD) on azoxymethane/dextran sodium sulfate (AOM/DSS)-induced
colonic neoplasms in mice.

Methods: AOM/DSS induces colitis-associated colonic neoplasms in mice. Mice were divided into seven groups: normal-no
inducement and no treatment: control-colonic neoplasms with no treatment: UD-colonic neoplasms and treatment with UD:
OD-colonic neoplasms and treatment with OD: UD1+ODI-colonic neoplasms and treatment with UD1 and OD1. UD1+0D2-colonic
neoplasms and treatment with UD1 and OD2: UD2+0D1-colonic neoplasms and treatment with UD2 and ODI1. Single and
mixed preparations of UD and OD were applied to mice for six weeks. The colon length and weight and histopathologic changes
of colon tissue were observed. Serum pro-inflammatory cytokines, including tumor necrosis factor-alpha (TNF-a) and interleukin-6
(IL-6), were determined by enzyme-linked immunosorbent assay. The mRNA expression levels of Bax, Bel-2, and interferon-gamma
(INF-y) were measured by RT-PCR.

Results: The colon length was significantly increased in OD, UD1+0D2, and UD2+0D1 mice, and the colon weight was
significantly decreased in OD and UD1+0D2 mice. The morphological change of colon epithelial cells was more suppressed in
complex-treatment groups than in single-treatment groups. The inhibitory effect on inflammatory cell invasion was especially
shown in UD1+0D2 mice. The serum level of the pro-inflammatory TNF-a was decreased in all complex-treatment groups,
and the IL-6 level was decreased in UD1+0D1 mice. Single-treatment groups had an increase in the mRNA expression of the
pro-apoptosis regulator Bax, and UD2+0D1 decreased the mRNA expression of the anti-apoptosis regulator Bel-2. The mRNA
expression of INF-y associated with inflammation was decreased in OD and UD1+0D2 mice.

Conclusions: This study suggests that single and mixed extracts of (lmus davidiana and Oldenlandia diffusa have
anti-neoplastic and anti-inflammatory effects on AOM/DSS-induced colonic neoplasms in mice. Therefore, we conclude that
UD, OD, and a mixture of UD and OD are potential therapeutic agents for colitis-associated colonic neoplasms.
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A Fo) °—F 28~30 g2l 653 ICRA mice(Samtako

Bio Korea, 3= & AWl&= 22~24 C. = 25~30%
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(Oldeniandia diffusa, 0D) %
29 wWgES A /‘Pl'}
5 oJF Ao A, W3 =
A AF T GeA o ghA -4*

A& AHah e

3] 300 g} I Z 300 g&
mlell o] AApA oFe7] (A A 7|4k (F),
2 T Fe AY FEI qFsgon, 14
41 %-2]7](Centrikon T-42K. Kontron instruments,
Italy) S o]£3ted 3,000 rpmellA 1587+ A4l &2
Slo] Ar=lS #3932 rotary evaporator(Buchi,

_Z_
I

Netherlands) 2 485 Z%A]A Aol 100 ml7}
HEE 79 2Z3190 2y Ads =47
Z7) (A FA 3)a) 32)2 o] &ate] 80 TolA]
=4 AxAA 29 175 g(58: 5.83%)3 W3}
AP % 31 g(5E: 10.33%) = FE3H9ith
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1) Azoxymethane/Dextran sulfate sodiumo.Z
oIk ket f

653 ICRA miceell Azoxymethane(AOM, Sigma,
USA) 10 mg/kgs MA@l Lalste] E7kel
5 mi/kg S22 T3ty AOM Fo ¥ 157}
= AlAdl 2% Dextran sulfate sodium(DSS, Sigma.
USA) & &5l &8A1A 172 T3kt 18

i=]



o0} - S| - 2 7

T 07 FANE A F 2% DSSE IFT n=6), $3 MR S 212 B HYE

$HE RelR oS ) 2322 FA471E A Z(UD2+0D1, n=6)% AAaksich

A s §29)9) Wohadzs] 49 T0 ke EOR |
2) 437 A4 W 5o 43 9§ el 4 g0 AYsHOH, T 2 AT
AYE Q5] ket 2ol

do] &+ A o FZ3 T oz FAEE S £
AF#(Normal, n=6)2 ﬁi’é}%‘—% FLAI7IA g + 333 mg/kg WIAEZE 590 mg/kgel sl
oFFAAE AlF3lA] ekgke: AOM 2 15 33E 23 F92(UD)< 333
AOM/DSSE A& %H—é*lﬂ % o}%ﬂil mg/kg, E}AWZ FJZ(0D)< 590 mg/kg, A=)
AlsiA] goke gL oR f23 F WA 2 v S 1112 3 EEH(UD1+0DDS
FH(Ulmus davidiana, UD, n=6)3} W3 Adx & 3.33+5.90 mg/kg, F=3] WA APE 2 v &S 1: 2i
3 Oldenlandia diffusa, 0D, n=6)& A8 gt g Eod F(UD1+0D2) 3.33+11.8 mg/ke,
J, AL f29 s 2 v S 1] <3 s dE v &S 2112 3 uigtRe T
2 8 wl§gEedZ(UD1+0D1, n=6), 2343} (UD2+0D1)< 6.66+5.90 mg/kg £Fo 2 S5l
Az BEE 1122 & wgF9L(UDI+0D2, EE £t 677 Fe8td e (Table 1).
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Table 1. Distribution of Groups

Groups Treatment
Normal No inducement and no treatment
Control ~ AOM/DSS-induced colonic neoplasms and no treatment
UD AOM/DSS-induced colonic neoplasms and treatment with UD (3.33 mg/kg)
0D AOM/DSS-induced colonic neoplasms and treatment with OD (5.90 mg/kg)
UD1+0D1 AOM/DSS-induced colonic neoplasms and treatment with UD (3.33 mg/kg) and OD (5.90 mg/kg)
UD1+0D2 AOM/DSS-induced colonic neoplasms and treatment with UD (3.33 mg/kg) and OD (11.8 mg/kg)
UD2+0D1 AOM/DSS-induced colonic neoplasms and treatment with UD (6.66 mg/kg) and OD (5.90 mg/kg)

3) A 9 QA YA 222 g £E$ 5] microtome
Ay FES FE Fo] 9 AY FEAA 25 um HF22 A &gz o &
Al e HIAPEA R Bl 2ARE AR + H&E 94 vyl oz} gAste] 3etsn] s
4) g 24 =4 (Nikon Mokel 80i, Japan) o2 Alg= ] A}

~
FE 5 U4 Bl WAYEAA 2 S,

A 2 5
Algted HE3 A Holg AR Aol A 6) ELISAol 9|8 cytokine &7
I, WA FAE AL o] &3l A Tumor Necrosis Factor-alpha(TNF-a) 2742 Rat
5) &AA Hz TNF-a(Invitrogen, USA)E AH8-31933, Interleukin-6
AY 22 F miced] BXE AN T e & (IL-6) 24> Rat IL-6(Invitrogen, USA)S AH&
ol A AR EAA] AR ste] AEq £ A of 3Fe] Spectramax(M2, Molecular Devices, USA)=E
A 1 ecme 223} Ake] wek XHA] 22 | em 450 nmell Al Optical densityZ =43t
9] %22 A7|sle] bouin solutionell A AIZTh 7) Total RNA ¥2] % Reverse Transcription
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Polymerase Chain Reaction(RT-PCR)

A 29le] 2A(25 mg)e TRIZOL reagent
(Gibco-BRL., USA)Z A3ty 92 RNAE
spectrophotometer( Eppendorf, Germany)E A3}
o] 260 nmelA Optical density?ts ¢l RNAS
5 9 FEE AR ol A 9 249
total RNAE AHEAI74A] =70 Coll A B3A3iod e

%215 total RNA 5 pg& RT premix(Bioneer,
ghZ)o] Yol Mastercycler gradient(Eppendorf,
Germany) S o]$-3Fe] cDNAES sl PCR &=
< 93 template® AFE-39 k. o] housekeeping
417kl glyceraldehyde-3-phosphate dehydrogenase
(Gapdh)Z internal control® AM&-atglet. &A=l
¢cDNA%E template®Z PCR premix(Intron, &= )ell

o] Mastercycler gradient(Eppendorf, Germany)
Z o] &3} Bax, Bcl2, Interferon-gamma(INF-y)
FAAE Fas ds] ¥-g(Polymerase Chain
Reaction, PCR) W22 47 F9& 53319
o},

o|gA ZZ% Bax, Bcl2, INF-y¢] DNAZ
Greenview nucleic acid gel stain(I0 Rodeo, 1:10,000)
Z 283t 1.5% agarose gelAel A 0.5x TBE buffer
(80 mM Tris-HCL, 80 mM boric acid, 2 mM
EDTA, pH 83)& 100 Vel A7] JFAA F2
3 % Image Station(Kodak, USA)S o]&3le] 2
sl om, Kodak MI Software(Kodak, USA)E
o] -3t ZA 3} Table 2).

Table 2. Sequence of Bax, Bcl-2 and INF-y in PCR

Forward sequence

5-ACTCCATCACCATCTTCCAG-3

GAPDH Reverse sequence 5-CCTGCTTTCACCACCTCCTTG-3
Bax Forward sequence 5-CATCTTCTTCCAGATGGTGA-3
Reverse sequence 5-GTTTCATCCAGGATCGAGCAG-3
Bol-2 Forward sequence 5-CGGTTCAGGTACTCAGTCAT-3
Reverse sequence 5-ACTTTGCACAGATGTCCAGT-3
INF-y Forward sequence 5-AACGCTACACACTGCAATCTTGG-3
Reverse sequence 5-CTCGGATGAGCTCATTGAATGC-3
3. EA HMe| WA Zo| H3lE A2t A3, Normald< 111+

A9 AAe AR xS

A

m, Z =

ZHmean+S.E.) 2
ZA s om, Window$ SPSS(version 21, SPSS)
£ o|43te, v =4A W F Mann-Whitney U
testE A3t AHL 7He] BAA oA F
sk AA AR BAAA FIAS AT
7t pC0.05e1 A &JmlE F-of 3}l

0.29 cm, Control#=< 9.0£0.39 cm, Exp-Av-< 9.6+
0.15 cm, Exp-B¥ 10.1+0.28 cm. Exp-C 10.1+
0.44 cm, Exp-D¥2 10520.13 cm, Exp-E+2 105+
0.20 emE e e Normal=ol ®¥]ske] Control
= o8 2AAE JeR 93, Control-oll w3}
o] Exp-B%. Exp-D+. Exp-E+2 93 715

v Aok (Fig. 1).
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Colon Length (cm)

Normal  Control  Exp-A Exp-B  Exp—C Exp-D Exp—E

Fig. 1. Effect of Umus davidiana, Olaeniandia diffiisa
and their mixture on the colon length in
AOM/DSS-induced colitis-associated colonic
neoplasms mice.

Normal : no inducement and no treatment, Control :
AOM/DSS-induced colon cancer and no treatment,
Exp-A @ AOM/DSS-induced colon cancer and
treatment with UD, Exp-B : AOM/DSS-induced
colon cancer and treatment with OD, Exp-C :
AOM/DSS-induced colon cancer and treatment
with UD 1 and OD 1, Exp-D : AOM/DSS-induced
colon cancer and treatment with UD 1 and OD 2,
Exp-E : AOM/DSS-induced colon cancer and
treatment with UD 2 and OD 1

Results are shown as mean=S.E.

## p<0.01 compared with normal group

* p<0.05, ** p<0.01 compared with control group

2) WA FA<] w3}

A A wss st 43 Normal- 607. 8+
315 mg. Controlv=< 705.8+26.8 mg. Exp-A<
617.9421.3 mg, Exp-B¥< 619.3£28.9 mg, EXp-C*\r
2 611.3+36.5 mg, Exp-Dv< 620.6220.6 mg. Exp-E

T 644.3£34.6 mgE eI Normalell ¥]
&te Controlv< 213 $7H el Control
ol ¥]3led Exp-B, Exp-Dv&< o3 #4E
vreR o1ek(Fig. 2).

o0} - S| - 2 7

Colon Weight (mg)
8 88 8 8

Normal  Control  Exp-A  ExpB ExpC ExpD ExpEt

Fig. 2. Effect of Umus davidiana, Olaenianda diffisa
and their mixture on the colon weight in
AOM/DSS-induced colitis-associated colonic
neoplasms mice.

The groups refer to Fig. 1.
# p<0.05 compared with normal group
* p<0.05 compared with control group

7 Qoft Normalol wlah o4 4% 242 4
29 £4e] BBIAG B VDR

3. 0DFE WA &S AUE 39,
UD1+0D1+> AH Al 22 53
A% A 33 0 930l 24 ok alsle
UD1+0D2+ X & At 79 FAE A%
At 249 §2 S Bk BE YT

3

Control#=ell ®]3] Normal¥3 ®]5:3d |2 §4
sty e, £3] UD1+0D27olA 7H FEls &

= vepli Ao (Fig. 3).
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Fig. 3. Effect ofU/musdaV/d/ana O/den/and/a d/ffsa and thelr mlxture on hlstopathologlc change of
colon mucous membrane tissue by light microscopy in AOM/DSS-induced colitis-associated colonic
neoplasms mice.

[A] : Normal, [B] : Control, [C] : UD. (D] : OD, [E] : UD1+0DL, [F] : UD1+0OD2. [G] : UD2+0D1

3. Serum pro-inflammatory cytokines & o
1) TNF-a ®3} ol
TNF-a ¥3}E s 23}, Normald< 47+0 27

pg/ml, Controle< 6.0+0.41 pg/ml, Exp-A¥-2 5.7+

0.23 pg/ml, Exp-B¥< 5.410.21 pg/ml, Exp-C&

TNF—a level (pg/ml)

45+0.28 pg/ml, Exp-D-2 4.3+0.18 pg/ml, Exp-E 2l

72 3.640.17 pg/mlE YER9lEE Normalel ¥l

'3]'°‘] COIItI'Ol—’ S °-45‘]' 5‘7 ]’—‘ L}E}m%% COIltI’O] ’ Normel ___Control ExpA Exp B ExpC ExpD ‘ ExpE
2o Hsle) Exp-CZ, Exp-DZ, Exp-EZ< §o Fig. 4. Effect of Umus aavidana, Oloenianda dlifisa
3 722 el (Fig. 4). and their mixture on the TNF-a level in

AOM/DSS-induced colitis-associated colonic
neoplasms mice.

The groups refer to Fig. 1.
# p<0.05 compared with normal group
* p<0.01 compared with control group
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2) IL-6 ¥3}

L6 ¥3}2 2t A3} Normalv~2 10.7+0.83 pg/ml
Control+2 19.141.97 pg/ml, Exp-A+< 17.8£3.92
pg/ml, Exp-B¥< 1594097 pg/ml. Exp-C&<
13.6+0.81 pg/ml, Exp-D+< 15.6£1.49 pg/ml. Exp-E
2 1550.99 pg/mlE HeRiSIEh. Normalell ®]
3o Controlv= f4l8t $7H Y913 Control
ol B3] Exp-C2 #93 #AE Jehis)
H(Fig. 5).

30

IL-6 level (pg/ml)

o

Nommal _ Control ExpA ExpB Exp-C ExpD Exp—£

Fig. 5. Effect of Umus cavidiana, Oldeniandia difisa
and their mixture on the IL-6 level in
AOM/DSS-induced colitis-associated colonic
neoplasms mice.

The groups refer to Fig. 1.
## p<0.01 compared with normal group
* p<0.05 compared with control group

4. RT-PCRE =43t Bax, Bcl-2, INF-y &8 ==

1) Bax W3}

Bax #3}5 #As A3}, Normalv< 116.9+1.8
1030D, Control#=< 86.9+3.2 1030D, Exp-A+<
101.4£1.9 1030D, Exp-B-2 105.6+2.0 1030D, Exp-C
2 94.745.7 1030D, Exp-D+< 97.7+85 1030D,
Exp-E&-2 93.07.5 1030DE el sich. Normal
Zol wl3ted Controlv Fo8 ZAaE vehfigl
2, Control¥=¢ll ®]ste] Exp-A<- Exp-B¥< #9

& F7He e Ak (Fig. 6).

o0} - S| - 2 7

Bl = —— o |
Gapdh |

=
S
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##

Bax level (1000 OD value)
Y @D @ 6
& 8 8 8

n
s}

o

Normal ~ Control Exp-A Exp—B Exp—-C ExpD Exp—E

Fig. 6. Effect of Unus davidiana Olcenianda diffiisa
and their mixture on the Bax level in
AOM/DSS-induced colitis-associated colonic
neoplasms mice.

The groups refer to Fig. 1.
## p<0.01 compared with normal group
** p<0.01 compared with control group

2) Bel-2 W3}

Bel-2 W3S #2s A5}, Normalv-2 99.3+2.9
1030D, Control+== 113.2+2.4 1030D, Exp-Av<
1135%4.5 1030D, Exp-Bv== 105.4£2.3 1030D, Exp-C
& 92.7+11.0 1030D, Exp-D+ 103.213.2 1030D,
Exp-E+<& 73.8+54 1030DZ vehligltl. Normal
7ol w5t Control #9& $71Hs e
2, Controlwell ®]3te] Exp-Ev+< 93 #4AE
el sioh(Fig. 7).

3) INF-y #3}

INF-y ®H3}E st 23, Normal< 99.6+4.6
1030D, Control+-= 127.8+4.2 1030D, Exp-Av<
109.7+7.1 1030D, Exp-Bv~= 94.9+12.0 1030D, Exp-C
& 111.5+19.1 1030D, Exp-D+2 102.6+4.1 1030D,
Exp-E72 116.3t5.0 1030D2 el ¢ieh. Normal
7ol w3t Control 9% $7H e
1, Control#=¢ll ¥]8te] Exp-B+, Exp-Dv&< -9
5

Aag Jepl 9k (Fig. 8).
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186 o |
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80
60

40

Bcl-2 level (+1000 OD value)

20

0 . e e
Normal Control Exp-A Exp-B Exp-C Exp-D Exp-E

Fig. 1. Effect of Unus davidiana, Oleniandia diffisa
and their mixture on the Bcl-2 level in
AOM/DSS-induced colitis-associated colonic
neoplasms mice.

The groups refer to Fig. 1.
# p<0.05 compared with normal group
#* p<0.01 compared with control group
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Normal  Control Exp-A Exp-B Exp-C Exp-D Exp-E

T
)
co

. Effect of Unmus davidiana, Oldeniandia diiffusa
and their mixture on the INF-y level in
AOM/DSS-induced colitis-associated colonic
neoplasms mice.

The groups refer to Fig. 1.
## p<0.01 compared with normal group
* p<0.05, ** p<0.01 compared with control group
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ol vlgte] TE wjgREA A £-94 e A
£ 19, IL-6= Controlel ®]3te] UD1+0D1+
oA folgt HAE veR

ul$- A M EFQ RAW 264.7 cellS o]
AFel|A 7 5% interferon-gammadl 2]
5+ TNF-a9 #9]7} T€'€°ﬂ
A Pk, FPe f23) °ﬂ‘:’]°}‘ﬂ“=ﬂ E
o] LPSZ %z IL-69
AAaNAST Bashgle) w3 2Me
HAAH ZA| A W BAP 27} LPS
gt TNF-a9} 1L-69 AR o
0]-5]_0:] o:lzu]-__c’— 1796},_ 2+
Buspleh. B dFelA f2uleh WA xE
wi gt A A7 TNF-a9t IL-6 =58 594 A
A7 ARE ol9 RygHuy & & 9low,
T AGSA AbolETRl R dELR Y vl
A ] ZHAe] 7{3‘5‘:9‘ 19=d|, TNF-a 3% UD2+OD1
oA, IL-6 4% UD1+0D1welA 7} e
A= %94?"} 735\-7} veht 934 A o
= 33 garele] wAle sxH oz A
el 4 9ol
T ofEe ot 9l A A<
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