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Abstract

This study was carried out to examine the effects of vitamin E on chronic gastric ulcer induced by alcohol
treatment in rats. Chronic gastric ulcer model was established by oral administration of 70% ethanol at one
time and supply of 15% ethanol for additional 7 days. Male Sprague—Dawley rats, approximately 200 g, were
fasted for 24 hours and orally gavaged with 1 mL of 70% ethanol for the induction of acute ulcer. A supply
of 15% ethanol dissolved in distilled water for 7 days were followed to maintain chronic gastric ulcer. Acute
ulcer group was sacrificed at 3 hours after oral administration of 1 mL of 70% ethanol. Chronic groups were
divided into three groups according to vitamin E levels; low-vitamin E (LVE, 0 mg/mL oil/day), normal-
vitamin E (NVE, 1 mg/mL oil/day) and high-vitamin E (HVE, 10 mg/mL oil/day). These groups were fed
vitamin E free diets which were made of vitamin E free vitamin mix followed AIN-93M pattern for 7 days.
Histological findings of congestion, hemorrhage and necrosis in gastric tissue were shown severely in acute
ulcer group and LVE group of chronic ulcer groups. The concentration of gastrin in serum was significantly
higher in LVE group. The content of histamine in stomach was lower in acute ulcer group but there was
no significant difference among the chronic groups regardless of vitamin E levels. Content of malondialdehyde
(MDA) in gastric tissue was higher in HVE group and activities of antioxidant enzyme, glutathione peroxidase
(GPx) and catalase, were lower in HVE group. Myeloperoxidase (MPO) activities as a marker of neutrophils
infiltration was significantly higher in LVE group. These results suggested that vitamin E supplementation
has positive effects on healing of alcohol-induced chronic gastric ulcer through alleviation of gastric tissue
injuries and reduction of the MPO activity in gastric tissue and gastrin in serum.
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Table 1. Composition of experimental diets (g/kg diet)
Vitamin E free diets
Cornstarch 620.692
Casein 140
Sucrose 100
Corn oil 40
Cellulose 50
Mineral mix” ) 35
Vitamin E free vitamin mix” 10
Methionine 1.8
Choline 25
TBHQ 0.008
Total (g) 1000
Experimental diets were prepared according to AIN-93M
composition.

YAIN-93M-MX; ICN Pharmaceuticals, Inc.
Y AIN-93M-vitamin E free VX; Dyets, Inc.
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Table 2. Body weight, weight gain, food intake and 15% EtOH water intake in gastric ulcer model rats induced by alcohol

Groups” Initial Final Weight gain Food 15% EtOH
Chronic ulcer weight (g) weight (g) (g/week) intake (g/day)  water intake (mL/week)
LVE 208.6+ 2.6 228.3+3.3" 23.20+0.9° 159+0.6"° 21857 +3.0M
NVE 201.4+4.4 236.7+4.8" 35.80+0.9" 150405 211.43+5.7
HVE 203.7+3.7 235.4+35" 32.33+2.1° 151409 216.43+4.6

YLVE: Low-vitamin E group was supplied vitamin E 0 mg/mL oil/day, NVE: Normal-vitamin E group was supplied vitamin
E 1 mg/mL oil/day, HVE: High-vitamin E group was supplied vitamin E 10 mg/mL oil/day.

?)Values are means+SE, n=7.
PNS: not significant (p<0.05).

YValues with different superscripts within the same column are significantly different at p<0.05 ANOVA test followed by Duncan’s

multiple range test.

Table 3. Weight of stomach in gastric ulcer model rats in—
duced by alcohol

Groups” Stomach
Wet weight (g) g/100 g bw
Acute ulcer 1.49+0.067* 0.76 +0.06
Chronic  EVE 1.24+0.05 0.57+0.02"
loer NVE 1.27+0.04" 0.59+0.02°
u HVE 1.28+0.09° 0.61+0.03"

YAcute ulcer group was sacrificed 3 hours after 70% alcohol
administration. Chronic ulcer group: See Table 2.

Values are mean*SE, n=7.

PValues with different superscripts within the same column
are significantly different at p<0.05 ANOVA test followed by
Duncan’s multiple range test.
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Fig. 1. Stomach of rats fed different doses of vitamin E; 0,
1, 10 mg/mL oil/day and acute ulcer group.

Table 4. Histological findings of alcohol induced gastric ul-
cer model rats in stomach

1) 3)

Groups Congestion HemorrhageZ) Necrosis
Acute ulcer ++ ++ +
. LVE + - +
ke g -
HVE - - -

Microscopic observation (x 10) of alcohol induced gastric lesions

in rats.

1‘Z)Congestion and Hemorrhage: ++, more than 30%; +, between
5~30%; -, less than 5%.

YNecrosis: ++, more than 0.3 mm; +, between 0.1~0.3 mm; -,
less than 0.1 mm.

- normal, + little effect, ++ appreciable effect.

Ao el o] Aare] A%z =8
Jainué} Devi(3)e] Aol 4] of2=3]™
% hematoxylin eosin @< a3 208 Fofiste] ¢ %

o) HATAG. =
4
VLY Ao} o)L T AFTOIA 919 Wt}
gl
g

oz 9L §

7hA] =B S Foko] W E AL 8 4 99l §

Kim¥ Lee(9)2] Aol A cysteamineS 87 W FA}
AAYE Fxd Ax 9 ool g &8



Pz FE VAN B4

& A 9] gastrin %E—g— Fig. 20| A|Asldch €222 &
T3 T AY Bl BE E Folo] mE ¥4 gas-
trin 3= BEY E 2R3 vls) vely E QAo A
23%, WIEIY] E BEFelA 32% @& Aoz #FHAT
(p<0.05). Gastrine ¢ A T 2E 02 94+ £H] hista-
mine #H], §] 22 WER7|#e] AEZESE 2HITH(1S).
Gastrin®] $4HEH] 28711 & A4HEH og& 22 3
EE2 A Hol EA5}= G-celle] A 35
o) o] & Q3 gastrin WZo] =718t} Gastring $] A
E o] EA8= CCK; receptorel] 2J3) M2 tog2 {95
W 1 % AZW AF 2849 Cyclic AMPY Ca”' & %3l
protein kinaseE #/43tA]A proton pump &/l #ofat=
cytoplasmic proteing 4Fe}A] 7|2 Ao g -4’3‘:] H]
2 Z7HAZ15H19). Jainu$}t Devi(3)e] A4 23 43L& =
AAFE FE3t7]) Aol Solanum nigrume vlg T3k
Aol dxo) HlE| Fo FF et dF gastrin F

23te Ao E Buydrh 3 Al-Qarawi S(18)
o AT AT} dFEE HAYE F=3t7] Aol v &F4kst
A= Phoenix dactylifera L. F2&& 2T T3

2 =40

0

Z 1

F{

—1 O

Aol A thzatol vl Fre]H o R A gastrin FE7}
ZAaE AT ol 2 AFddA dE A FitsEAR] HlE
W E o 30 wet 93802 gastrin A7 F4AE
Aol dA G weby GRS FEF WEAAY 2
oA HIE] E9] BF-& 11 7ol el F gastrin FEE
B33 AHEHIE dAEtA YA AHE S A

oz Atz HTh

2| =Z&|9| histamine &=

HIERE E 23R 797 Fol @ v wol A 9 =)

~ 900

;_E‘ a

S 800 (

&

= 700 f b
-2 bc

8 600 f c
£ [

8 500

c

8 400 t+

£

£ 300

S

£ 200

5 100 f

1)

Acute LVE NVE HVE

Chronic

Fig. 2. The concentration of serum gastrin in rats fed differ—
ent doses of vitamin E.

LVE: 0 mg/mL oil/day, NVE: 1 mg/mL oil/day, HVE: 10 mg/mL
oil/day. Acute: sacrificed 3 hours after 70% alcohol administration.
Values are means+SE, n=7. Bars with different letters are
significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 3. The concentration of stomach histamine in rats fed
different doses of vitamin E.

LVE: 0 mg/mL oil/day, NVE: 1 mg/mL oil/day, HVE: 10 mg/mL
oil/day. Acute: sacrificed 3 hours after 70% alcohol administration.
Values are means+SE, n=7. Bars with different letters are sig—
nificantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 4. The concentration of malondialdehyde of stomach in
rats fed different doses of vitamin E.

LVE: 0 mg/mL oil/day, NVE: 1 mg/mL oil/day, HVE: 10 mg/mL
oil/day. Acute: sacrificed 3 hours after 70% alcohol administration.
Values are means*SE, n=7. Bars with different letters are
significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 5. The activity of GPx and the concentration of catalase
of stomach in rats fed different doses of vitamin E.

LVE: 0 mg/mL oil/day, NVE: 1 mg/mL oil/day, HVE: 10 mg/mL
oil/day. Acute: sacrificed 3 hours after 70% alcohol admin-
istration. Values are means*SE, n=7. Bars with different letters
are significantly different at p<0.05 by Duncan’s multiple range
test.
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Fig. 6. The activity of myeloperoxidase of stomach in rats
fed different doses of vitamin E.

LVE: 0 mg/mL oil/day, NVE: 1 mg/mL oil/day, HVE: 10 mg/mL
oil/day. Acute: sacrificed 3 hours after 70% alcohol admin-
istration. Values are means = SE, n=7. Bars with different letters
are significantly different at p<0.05 by Duncan’s multiple range
test.
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