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Infection with Helicobacter pylori (H. pylori) is strongly associated with duodenal and gastric ulcers.
Substantial epidemiological data has revealed that high rates of H. pylori infection might be related to
high rates of gastric cancer and gastric adenocarcinoma. In this study, a medicinal herbal plant,
Cinnamomum cassia, was examined and screened for anti-H. pylori activity. Seventy percent ethanol was
used for herbal extraction. For anti-H. pylori activity screening, inhibitory zone tests as an in vitro assay
and in vivo study using a Mongolian gerbil (Meriones unguiculatus) model were performed. Also, the
safety of herbal compounds was evaluated by animal study. As a result of inhibitory zone test,
Cinnamomum cassia extract demonstrated strong anti-H. pylori activities. Also, as results of in vivo animal
studies, Cinnramomum cassia demonstrated strong therapeutic effects against H. pylori infection according
to the criteria of histological examination and rapid urease test. As results of the safety study, after 28
days treatment of the Cinnamomum cassia extract, the animals were not detected any grossly and
histological changes. These results demonstrate that it can be successfully cured against H. pylori
infection and protected from H. pylori-induced pathology with Cinnamomum cassia. It could be a
promising native herb treatment for patients with gastric complaints including gastric ulcer caused by H.
pylori.
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(Cinnamomum cassia)s 317] EH"*O}E% DA700)2 <
A ZA717F 304 olat HES
TFES &, A7 FES AxE AAE 2201 kg
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B9 AR = LEE 2321°C, HE 5015%, X
60 phone ©]3}, ZHAIZF 08:00~20:001Y 12A17h), =
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2 Zolst ¥, 4um TR AHs] H & E 9N F
Wz ARl AAE Fsksltt
S8 24

7} N de] FdEe e F7= Repeated Measured
ANOVA SPSS v.12 USA (Duncan's AF57HA)S AA 3
om P<0.05 °oJ3t o o FAXCE {ojt AR W
=S Rapid urease AR CLO teste] 7+ AlE <]
GAE7 A58 W 95% confidential interval (Cly©]
MINITAB software (Minitab Inc., USA)S AR&-sle] 73|
Ak 7t 2o FEC ik Qb zelrt dem FA
Ao folgh Zo® AE T
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In vitrodl2]3ule st a5 Ad A

H. pylori A=+ ¥ Z#o]E] &gk tix 384 ¢
2353 Av FEES FE3 F 37°C incubatoroll A
F7F wieF shHA A§ tlia FH dear zoned] AF
A715 ST A3 Azke] b= FHell H pylori Al
& °] F43A Esh= clear zoned #ET = STt
(Figure 1). AAZA3 Table 17+ 7ko] 28 F 124174
7H4 & dear zoned AL #AET £ =,
DMSO®] 7 clear zoneZ7|& ##T 4 AL =
O 2 AREE gentamycin®] 79 10 mm, ganamycin 9
mm, enrofloxacin 15 mmo|eH, Al¥] FZEE 1.5mg
Aol oated 14 mm, Al F2E 0.15mg Z&ol ¢
stked 10 mmo|AtHFigure 1). H. pylori &5 7FA3L Al
9] gt 58S BES A, AN FEES UHEA
FAA R gl Ll AdEtelldl, Zhdate|dl Bk ¢
ok 2o A F9E 1A MY AR =
AR AR ] JAHLE B

In vivoi2| 2] 4 B AY A

A FZ2ES H pylori A 79 2 839 s=0l
Fog &, AFHstE Rk A7} Table 29 722 A3}
E 4tk H. pylori Ald 28 $ A9 FE2E RS
& HFAZR (2ol BlaLste] fo3 AlF F7FE B

Figure 1. The anti-H. pylori activities of Cinnamomum cassia
extract using the paper disk diffusion bioassay. The diameter of
clear zone reveals anti-H. pylori activities of the inoculated
materiel. C. cassia (10°): Cinnamomum cassia extract 1.5 mg,
C. cassia (10™"): Cinnamomum cassia extract 0.15 mg.

THP<0.05).

U AFFEE A1) AAE Lo
2] Skth(Figure 2). 91 SPEHA
pylori 7+ glo] A9l ]
o flol A¥ FEF=E FAA A
& W] #EAHA ol AT 09 S A} wE
9, H pylori 24 5 AY =& %
85+15.59] SRS B H, pylori 79 ¥ AlY 3=
' AL 12¢20 Bk {3 wigs B
(P<0.05).

WA gr S flst] A9 F3
Al 3 e el Folstal fixlure] 2Fe
WS AR A3 Hopylori 9 F AlY] FE= A
2 AR A oAz ¥

Table 1. Anti-H. pylori activities of Cinnamomum cassia extract using the paper disk diffusion bioassay

Clear zone (mm)

Treatment
6 hrs 12 hrs 24 hrs 48 hrs 60 hrs
DMSO 0 0 0 0 0
Gentamycin 5 10 8 8 7
Ganamycin 5 9 8 7 7
Enrofloxacin 10 15 13 12 9
Cinnamomum cassia 10°(1.5 mg) 10 14 12 12 10
107" (0.15 mg) 5 7 6 6 5
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Table 2. Results of body weight changes of anti-H. pylori activities of Cinnamomum cassia extract using in vivo study

Body weights (gram)

Group Treatment
Ow.p.i? 1 w.p.i. 2w.p.i 3w.p.i 4 w.p.i
I H. pylori+Cinnamomum?® 135.5+ 2.05 137.0+ 2.55 141.0+ 2.00* 144.5+ 3.55* 146.0+ 1.55*
I H. pylori+PBS 135.5+4.00 135.0+ 3.00 136.0+ 2.55 136.5+ 2.55 137.0£ 1.55
n PBS+Cinnamomum 135.0£ 5.10 141.0+ 4.25 145.0+ 4.00* 149.5+ 2.55* 153.0+ 2.40*
v PBS+PBS 135.5+ 4.15 139.0+ 3.55 144.0+ 3.15* 148.0+ 2.30* 152.0+ 2.00*

#Weeks post inoculation. Treatment weeks with test materials after Helicobacter pylori infection.
®Cinnamomum cassia treatment was continuously inoculated with 400 mg/kg dose during 4 weeks after Helicobacter pylori infection.

*Significantly different from the positive control Group Il (P<0.05).

Figure 2. Gross findings of the stomach in the study on
therapeutic effects of H. pylori infection with Cinnamomum
cassia extract. A: H. pylori+Cinnamomum cassia, B: H. pylori+
PBS (black arrow: ulcer lesions), C: PBS+Cinnamomum
cassia, D: PBS+PBS.

#ZE o AY FE2E AHE()F H pylori Al
vz BEEQ 11 VY SESAE Eo] W3}
E #FT 5 gl rhFigure 3). ¢ }_-]tglﬂi?g—/]:—e— Ak
g Azt H opylori 2 f10] AY F&2E % (|||—TL
H. pylori 9 Qle] Al¥ F2& FA4A A&Vl
7350l WElxHsky Wwo] AFEA ol {2t W 0
o] S LU WA, H. pylori 7 ¥
AR AEH(IRERE 7.540.559] TS

AY F28 F
£ Ho] H pylori

7 F Ay FE2E L2012 1.5+£0.25 B}k 2
3k W32 B THP<0.05).
A& g il abAGA e AlY FE2ES H pyloi Al

IOI‘I Al2] X Fol
535] Ao, A4

Figure 3. Histopathological findings of the stomach in the study
on therapeutic effects of H. pylori infection with Cinnamomum
cassia extract. A: H. pylori+Cinnamomum cassia, B: H. pylori+
PBS (Cellular degeneration and atrophy in the mucous layer),
C: PBS+Cinnamomum cassia, D: PBS+PBS.

t}. ﬂ—ﬁ—ﬂ.ﬁ\_—ﬁc'ﬂﬁ_@*]ﬁ olgstd 9 Hutell H. pylori
7F EAskE 7ol AAR R wiAllA o] SAfshd
A % RS o] HAfel EAshe
8 A7 dEUokE AAdsta] Aleke] A
A PV S H2 A EHIRE p A
Alefo] Aiste] Aoz AZe] Wyt dojut 49
ARE BE AT Ao a G AT HA
of AlEE F1H H. pylorie] EAFFE WEsh= B4
2 ApERE Algela ekt Q] ARE Agee &
Hog ItERE A, H. pylorie] Al 71 e
H g Al Hoh B QARSI wiEE] wjie)
AL Aokl 7S Bo &2 ARl Eafiste] ek A
Aol A whe-5 ®ol7] wiZel] WA AZke] Ajo],
Al Aol Zpolz AL Aol & AolE Hlwd
UATHLee et al, 2006; Lee et al., 2007). H@AH,
H. pylori 2+ glo] AT FE25 &), H. pylori
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Table 3. Results of rapid urease test with gastric mucosal tissues after the study on therapeutic effects of H. pylori infection with

Cinnamomum cassia extract

Inoculation®

Grou N Positive reaction Therapeutic No.
P H. pylori Treatment (Positive percent)® (Therapeutic percent)
. 0* 10*
| Yes Cinnamomum 10 (0%, CI°0-25.9) (100 %, C1 74.1-100)
10 0
! ves PBS 10 (100 %, CI 74.1-100) (0 %, Cl 0-25.9)
. 0*
1} No Cinnamomum 10 (0%, Cl 0-25.9) -
W No PBS 10 o ]

(0 %, Cl 0-25.9)

®Treatment was conducted daily during 4 weeks after H. pylori infection.
®The positive percent revealed H. pylori colonization, which was observed as red color change from yellow color medium.
°Incidence percentage (95% confidential interval) was calculated with MiniTab statistic software program.

*Significantly different from the positive control Group Il (P<0.05).

a9 gle] AT FE= FAA AELva)e] 7ol A
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A= Bk W, H opylori 29 ¥ AY &5 ¥4
Al AL 100k A RFellM ek A8 H,
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gland), ) (large intestine), =5
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ZEA it
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vr

O
o i
o g X
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# (pancreas), -4l (adrenal

A7 small intestine),

N7 H. pyloriel €18+ 919ke] W
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717 weks B e Bl 39 ANHE A
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A g SfelM e oFEe] AR X8 Fol| o] o
ARG o] NS T A7 EATHHarris, 1997).
A2 H. pylori Al Asie] F8 el It
Hog da} AFAFEA|ZE PPl, amoxicillin (AMX), CLA
T= MET ARleRio] A=, o] MET WA E©
25.8-66.2% BE=Z H3% 3 QITHEun et al., 2003; Kim
et al, 2004; Lee et al., 2005). ZWe] CLA WAHES
2.5-13.8%= HilEo] Q. s A|dellx e 54 o
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