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Abstract

Sea cucumber, Stichopus japonicus, is used not only as an outstanding tonic food but also as a traditional
medicine for the treatment of asthma, hypertension, rheumatism, anemia, and sinus congestion. The purpose
of this study was to examine sea cucumber as an anti-gastritis and anti-gastric ulcer in HCl-ethanol-induced
gastric and H. pylori-infected animal models. Thirty 7-week-old SD rats and Mongolian gerbils were divided
into normal (Nor, n=6), control (Con, 60% HCl-ethanol+ water, n=6), groupI (DSC I, 60% HCl-ethanol+ sea
cucumber 30 mg/kg, n=6), groupll (DSCII, 60% HCIl-ethanol+ sea cucumber 100 mg/kg, n=6), and group II
(DSCII, 60% HCl-ethanol+ sea cucumber 300 mg/kg, n=6). Sea cucumber significantly suppressed gastric le-
sions and ulcers in the 60% HCIl-ethanol-induced gastric model. Especially, 100 mg/kg of sea cucumber showed
significantly inhibitory effects. In histopathological analysis of the H. pylori model, we found that sea cucumber
augmented the eradication rates of H. pylori and attenuated gastric ulcer formation. Our results suggest that
sea cucumber has inhibitory effects on gastritis and gastric ulcers. In addition, sea cucumber can be applied
for the treatment of H. pylori.
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Table 1. Gross finding scores of behavior in the study on effects of dried sea cucumber in gastritis model by HCl-ethanol

Score” n Clinical Symptomszj

1 point 6 Showed normal gait and excitable behavior

5 points 6 Moved by simulation or showed slow movement compare to normal movement
10 points 6 Little or no movement. Slight movement by stimulation

15 points 6 No movement. Decreased respiratory rate and deep breath

YScores were calculated with the average of three different measurements.
PClinical symptoms were observed by three different persons in each animal for one hour.
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Fig. 1. Effects of dried sea cucumber on gross finding in gas—
tritis model by HCI. Data was means+SE (n=7). Bars with dif-
ferent letters from the control are significantly different (p<0.05).
Nor: normal; Con: control; DSC I : dried sea cucumber I, 30 mg/
kg; DSCII: dried sea cucumber II, 100 mg/kg; DSCII: dried sea
cucumber III, 300 mg/kg.
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Fig. 2. Effects of dried sea cucumber on gross lesion in gas—
tritis model by HCI. Nor: normal; Con: control; DSC I : dried
sea cucumber I, 30 mg/kg; DSCII: dried sea cucumber II, 100
mg/ kg; DSCII: dried sea cucumber I, 300 mg/kg.
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Fig. 3. Effects of dried sea cucumber on inhibition ratio of
gastric damage in gastritis model by HCI. Data was means+
SE (n=7). Bars with different letters from the control are sig-
nificantly different (p<0.05). Nor: normal; Con: control; DSC I :
dried sea cucumber I, 30 mg/kg; DSCI: dried sea cucumber II,
100 mg/ kg; DSCII: dried sea cucumber I, 300 mg/kg.

Con

r

=
o

AH(p<0.05).
kel FAAAHEY A0 Tk ATl FEAAZE AT
e giFE g dy 3k = 2 o] 8l (chondroitin sul-

fate, ChS)2. 2 o]Fojx glom 3}stz e FA-LS sulfate
esters &&Fo] 0.90~1.21%, tt3dF FFo] 23.08~26.97%,
TAGIRE fucosed] el 30% o] F<s A8t Aok
(22,23). ©]213} 3]4+2] ChS+= D-glucuronic acid, N-ace-
tyl-D-galactosamine® 4712 A= Qe FIAYUF
(mucopolysaccharide) o] t}. A =S FAS=E FRUITS
Ao HAZ YA =HFoz AN EE

lmr

ZIAARD Edelt stepAQl A=5o2RE Roshs 7E
= FTh(24-3D).
late B 7154 ol o dREol sl ol
76485 HCl-ethanol# 22 9] &4 B22RH 9 =
A Hod jlog AzHY, & d7eA s Fo=
HCl-ethanolell o] 9} &4 #Ha ]fggibﬁ 9 B35
Tag 485 & QoR A,

H pvlon ZERRI0AM S| AEAEE S

H. pylori 743 w3 9)el astA Aok
Ao 8 Wy a(32)0]H A AEL g &
HY(33)e2 &4 A Attt Mongolian gerbil(Meriones
unguiculatus)|\ X H. pylori= AF&r2] W] A< 743k
A doz AAF A, YA Age st AL
Z g8 A Qo m(34) H. pylori straing Mongolian gerbil
of ZHAAZIH TAEo] on Halazd 3 AL fAL
Stk Ba1(35) ol F HAZA H. pylori® in vivo 28-S
Mongolian gerbil2 FZ A3l 3 F 1 JATH36). 214
THEAE AAE A HATol H pyloriZ2FE #YE 847

Olﬂ |'>‘
N
N

8 & 2 (urease)E 7F=E o] 93] WalE pHE =Hg o
M H. pylori ZFE5-E gRlst7] $3te] =2 o] &Hrtt

B AFoM= 173 H. py[0r1~ 7+ 2171 Mongolian
gerbil& ©]&3t] 453 At 3l A& AR E
& AAE AABE o H, éﬂ% ig. 49} 24tk H. pylori
E TEAINA @& Aol A BE JNA A o] WHalke
oy H pylori 479 iz AP ER Bt e
S Ueid o] Fdv-eS YR At DSCIIT9] A&
QAR ELAE HERT 1.83+£0.314 0 vt 1.33+0.49%
A& AT EAS F2 A4 295 e o Y, 5AF
94 gl

AR gk AAE Q8D H pylori ZFA+RE BAS)
T AR AR AT FAHoR uH AR A pyio-

79 At ol ola) WAl o) 2jol7l hEE, wal 4
%o} Aoz A At & Aol S MwE 5 ATHET).

£ AT Gl vISfol A Foliel Aol
a2 AST) Bhee AR BBES o4
AT o= H. pylorie] 553ke] A0 2 FHe 7l
e g <l BASA fol4 e AnE wAA =



3.0 ~

25

2.0

1.5

1.0

CLO tset score

0.5

0.0

-0.5

DSCI

Nor Con DSClI DscClll

Fig. 4. Effects of dried sea cucumber on change of CLO test
score in gastritis model by H. pylori infection. Data was
means+SE (n=6). Bars with different letters from the control are
significantly different (p<0.05). Nor: normal; Con: control; DSC I :
dried sea cucumber I, 30 mg/kg; DSCII: dried sea cucumber
I, 100 mg/ kg; DSCII: dried sea cucumber II, 300 mg/kg.

Table 2. Histopathological lesion scores of the stomach in
the study on therapeutic effects of H. pylori infection with
several dried sea cucumber (5 week experiment)

] Inoculation”” Histgpathologig)al
Group n lesion scores
H. pylori Treatment 4 Weeks
Nor 6 No” PBS 0.0£0.00
Con 6 Yes PBS 3.0+2.16
DSC1 6 Yes Low 2.2+1.47
DSCO 6 Yes Med 2.1+1.86
DSCH 6 Yes High 1.3+1.11

Nor: normal; Con: control; DSC I : dried sea cucumber I, 30
mg/kg; DSCII: dried sea cucumber II, 100 mg/kg; DSCII: dried
sea cucumber I, 300 mg/kg.
DTreatment was conducted daily during 6 weeks after H. pylor
inoculation.
“Histological lesion scores were calculated with the sum of his-
tological grades of 3 tissues in each animal.
YThe animals of this group were inoculated culture media alone
instead of H. pylori.
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Fig. 5. Hlstopathologlcal findings of stomach 5 weeks after
H. pylori infection with or without extracts. H&E (x100). a:
Normal. No histopathological lesion. b: control. Moderate cellular
degeneration and atrophy in the mucous layer. c¢: dried sea cu-—
cumber I (DSC1I), 30 mg/kg. Mild cellular degeneration and
atrophy in the mucous layer. Mild cellular degeneration and atro—
phy in the mucous layer. d: dried sea cucumber I (DSCII), 100
mg/kg. Mild cellular degeneration and atrophy in the mucous
layer. e: dried sea cucumber I (DSCII), 300 mg/kg. Mild cellular
degeneration and atrophy in the mucous layer.
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