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Effects of Dunaliella Bardawil Administration on Gastrie Uleer Induced by
Water-Immersion Restraint Stress and Gastric Secretion Induced by
Pylorus—Ligation in Rats

Teruo Matsushita™!

and Ryusuke Tanaka™'

Effects of peroral treatment of rats with Dunaliella bardawil containing high concentration of /7 -carotene

on gastric ulcer induced by water-immersion restraint stress and gastric secretion induced by pylorus-

ligation were examined. Peroral treatment of rats with Dunaliella bardawil {150 mg/kg/day) for 14 days

significantly reduced the formation of gastric ulcer induced by water-immersion restraint stress, but failed

to inhibit gastric secretion induced by pylorus-ligation. These results suggest that ;3 -carotene contained

in Dunaliella bardawil directly could protect the gastric mucosal lesions induced by stress without the in-

fluence of gastric acid secretion.
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EEEPpH7.2 (5.0ml) ZEHOWEBIZEAL THEL
BELZOLELMENL, KBIH-THHLI0% AL~
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HEEOME T 21T - 7214, 5 ~1098ETT v I
PHEHBETALDT, #FOFITBEOr —JICREL:, 4
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Table. 1 . Concentration of ;3 -carotene in Dunaliclla bardawil and feed, and average intake of /3
-carotene in rats administered perorally by Dunaliella bardawil.

B -carotene
Concentration Intake (average)

ratio
: 936 i g/day"

Dunaliella | 27.1 u g/mg (4.07ma/kg/day) 28
33.8 i g/day?

Feed 1.25 1
°° #g (0.147mg/kg/day)

1) Average body weight of rats was 230g.
2) Average amount of feed was 27.0g/day.
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h7-HMEHEAE (150mg/kg) O 7% L L0 B
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BlbEEnscw, ZOEZ L CRRELLEIDT



102 BT A

L, $30BoEn-7us PRl oHEONFI IS E
(Dunaliella bardawil) 7 HEBILH L2 Eh5, FFY)

= a, &
=5 (Dunaliella bardawil) RO 3 -5 1157 > OME A ik *
- .

HTLENTHWARIREL L THATHL EEZLR ;i

Bo EBI, FFYUT (Dunaliella bardawil) 150mg/kg e -

ZAHMBHEZS LA T Y b T, 2%V 4 — 260/ . 1?*
AEFAIGK & 140 BRI S L7t BB 0 7 » b el Vo am " ? :,:‘
BLCh, REENE L OVEOEREICE EN R L, K i 'I_-. | . : .

USRI b N o 72, 2

AL D, Tv MIBWCTRFFY T (Dunaliella Water-immersion resistant stress
bardawil) 125 (BEAK150mg/kg# 14 H BRHIFE1H25) 12 (Dunaliella- treated rats)

Without stress
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Fig. 1 . Effect of Dunaliella bardawil administration on gastric ulcer induced by water-immersion restraint stress in rats.
The pictures in panael A and B show the gross appearance of each stomachs in rats administered perorally by vehi-
cle (2% Tween 60 in saline) (panel A) or Dunaliella bardawil (150mg/kg/day) (panel B) for 14 days before the
loading of water-immersion restraint stress. The pictures in panael C show the gross appearance of each stomachs
without stress loading in rats administered perorally by vehicle (2 % Tween 60) for 14 days before the experiment.
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Fig. 2. Effect of Dunaliella bardawil administration on gastric secretion in pylorus-ligated rats. Panel A and B shows the re-
sults of volume of gastric secretory and titrable acid output, respectively. Before experiment of pylorus-ligation,
rats were administered perorally by vehicle (2 % Tween 60 in saline) or Dunaliella bardawil (150mg/kg/day) for 14
days. Each column and vertical bar represent the mean &= standard deviation of 4 -5 determinations, respectively.
NS means not significant vs vehicle-treated, pylorus-ligated rats.
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Table. 2 . Effect of treatment with Dunaliella bardawil on water-immersion restraint stress-

induced ulcer in rats.

Water-immersion Severity score
Group . Treatment
restraint stress (mm)
A Loaded Vehicle | 126 +=61.0 (n=5)
B Loaded Dunaliella | 39 £ 221 * (n=4)
C Not loaded Vehicle 0 (n=3)

* P<0.05 vs group A,
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AL TIEEEASBELZVWEWIEESH Y, ARIT
FOREREFELY, BEVORKREZZHLHHILOTH

n; number of rats

%o

DEXy, RIfFcBnT, S=007 v amgkEicd
BY LMMEREO FH1) 29 ORA~OBEUL, HEE
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L/ i j_o

1) S. Szabo and Gy. Mozsik : New Pharmacology of Ulcer
Disease-- Experimental and New Therapeutic
Approaches. Elsevier, New York (1987).

2) Wk D AEL I AL EMRIERO &
——Matrine&UOxymatrineO)%@?ﬁ’]&"’EWwE3: L.
SEHERE, 120, 1025-1033 (2000).

3) H.Kitagawa, M. Fujiwara and Y. Osumi : Effects of



104

8)

9)

10)

11)

N .

water-immersion stress on gastric secretion and
mucosal blood flow in rats. Gastroenterology, 77,
298-302 (1979)

T. Otamiri and R. Sjodahl : Oxygen radicals: their role
in selected gastrointestinal disorders. Dig. Dis., 9,
133-141 (1991).

FN— D ITERR R LR -- TH LA R, TR &
Sed OR BB, TR W), SAEgE, REtE, pp
212-220 (1995).

EAGESRF - B0 | ITERRR I L0E T, KEFEY - X
MEREEY O O T A R U & W Gk
), [EEAEAR, FHECH, pp 97-104 (1993).
KAE D hoT A Rl s, tMT s Ty s
Z18 Al DB E DAL ORI - FOAREEER - Ik i
i), JLHE, HEUE, pp 187-290 (1995).

AFE &g E LToras /4 FELF /AR
B . FEFHES, 46, 203-210(1988).

]. Terao : Antioxidant activity of  -carotene-related
carotenoids in solution. Lipids, 24, 659-661 (1989).
G. Mozsik, O. Karadi, A. Kiraly, A. Debreceni, M.
Figler, L. Nagy, G. Par, G. Suto and A. Vincze: The
key-role of vagal nerve and adrenals in the cytoprotec-
tion and general gastric mucosal integrity. J. Physiol.
Paris, 95, 229-237 (2001).

T. Javor, M. Bata, L. Lovasz, F. Moron, L. Nagy, L.
Patty, J. Szaboles, F. Tarnok, G. Toth and G. Mozsik

: Gastric cytoprotective effects of vitamin A and other

H

12)

13)

14)

15)

16)

17)

carotenoids. Int. J. Tissue React., 5, 289-296 (1983).
A. Fried, A. Tietz, A. Ben-Amotz and W. Eichen-
berger : Lipid composition of the halotolerant Alga,
Dunaliella bardawil. Biochem. Biophys. Acta, 713,
419-426(1982)

H. Takenaka, H. Takahashi, K. Hayashi and A.
Ben-Amotz: Protective ellect ol Dunaliella bardawil on
water-immersion-induced stress in rats. Planta Med.,
59, 421-424 (1993).

FHBEET - FlELY  KRS-AUT Y OA ML RE
BRI AR --F v b OB A b L AEBRZ L DR
Yy 3y, 72 267-271 (1998).

S. Yano and M. Harada : A method for the production
of stress erosion in the mouse stomach and related
pharmacological studies. Japan. J. Pharmacol., 23,
57-64(1973).

H. Shay, S.A. Komorov, S.S. Fels, D. Merange, M.
Gruentein and M. Siplet : A simple method for the uni-
form production of gastric ulceration in the rat. Gas-
troenterology, 5, 43-61 (1945).

G. Mozsik, M. Bata, M. Fiegler, T. Javor, L. Nagy, L
Patty, G. Toth and F. Tarnok : Interrelationship be-
tween the membrane-bound ATP-dependent energy
systems of the gastric mucosa and gastric cytoprotec-
tive effect of beta-carotene on the development of gas-
tric mucosal damage produced by 0.6 M HCI in rats.
Acta Physiol. Hung, 64, 301-307 (1984).





