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The Effect of Alnus japonica Cortex Extract on
Gastric Lesion and Ulcer of Rats
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Abstract — Alnus japonica cortex has been used as antidiarrhea, antihemorrhage and the remedy of indigestion. This
study was performed to investigate the effectiveness of the methanol extracts of the Alnus japonica cortex on the
gastric lesion and ulcer. The methanol extract was fractionated with hexane, chloroform and butanol, followed by
bioassay on antigastritic and antiulcer activity. The methanol extract showed low acute toxicity with minimum lethal
dose of more than 5000 mg/kg,p.0. in mice. The chloroform and the butanol fraction reduced gastric lesion in HCL
ethanol induced gastritic model. On gastric secretion in pylorus ligated rat, the hexane and chloroform fraction
decreased the volume and acidity. The butanol fraction had significant inhibitory effects on aspirin and Shay's ulcer.
The butanol fraction showed a tendency to inhibit the decrease of mucin secretion due to ingestion of absolute
ethanol.
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Z AAS AFFdsta 30% Zo HCl - ethanol-&-H

Alnus japonica Cortex (830 g) ]

extracted with MeOH
(reflux, 5 hrs X 4 times)

MeOH ext. 115¢

added with hexane: MeOH: H,0=10:1:9

| Hexane fr. 3 g | Aqueous layer

added with CHCl,

L CHCL fr. 5¢g ' Aqueous layer

added with BuOH

| Buon fr. 91g | | HOf. 16g |

Yield (%)

Haxane fr. 3/115 X 100=2.6
CHCI; fr. 5/115X100=4.4
BuOH fr. 91/115 X 100=79.1
H.O fr. 16/115x100=13.9

Scheme I. Extraction and Fractionation of Alnus japonica Cor-
tex
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Table I. The effect of fractions of Alnus japonica cortex ex-
tract on HCI - ethanol-induced gastric lesion in rats

Treatment Dose No. of Lesion length Inhibition
(mg/kg, p.o.) animals (mm) ratio (%)
Saline - 6 124.4+47.2 -
Hexane fr. 100 6 80.31+24.3 355
CHCI, fr. 100 6 53.5+£32.7* 57.0
BuOH fr. 500 6 15.4+23.6* 87.6
H.O fr. 150 6 * 34.9
Cimetidine 150 6 81.0+29.8 574

The values are Mean4S.D.
*Significantly different from the control group (p<0.05)
**Significantly different from the control group (p<0.01)

Table II. The effects of Alnus japonica cortex extract on gastric secretion in pylorus ligated rats

Treatment Dose No. of animals pH Volume Acid Output'
(mg/kg, id) (ml/4 hrs) (4Eq/4 hrs)
Saline - 6 1.15+0.08 6.6+1.1 720.0£106.1-
Hexane fr. 100 6 1.624+0.72 3.3+1.2* 315.6+ 75.9**
CHCJ, fr. 100 6 1.12+0.19 4.0+£1.7* 454.5+239.0
BuOH fr. 500 6 1.11+0.05 4.9+1.7 503.0+210.9
H,O fr. 150 6 1.29+0.44 57+13 643.0+245.8
Cimetidine 150 6 3.15+1.36 1.84+0.7%* 75.0+ 54.5%*

The values are Mean+S.D.
*Significantly different from the control group (p<0.05)
**Significantly different from the control group (p<0.01)
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Table IIL The effect of fractions of Alnus japonica cortex on
the pepsin activity in pylorus ligated rat stomach

ool ChEt =) 87

Table VI. The effect of butanol fraction of Alnus Jjaponica cor-
tex on gastric ulcer in pylorus ligated rats (12 hrs)

Treatment Dose No. of Pepsin activity
(mg/kg, i.d.) animals  (ug tyrosine/ml)
Saline - 6 13.24+4.21
Hexane fr. 100 6 19.63+4.21
CHCI, fr. ‘ 100 6 17.99+2.91
BuOH fr. 500 6 11.19+7.64
H0 fr. 150 6 8.83+3.63
Cimetidine 150 6 9.90+4.38

The values are Mean+S.D.

Table IV. Mouse mortality by the butanol fraction of Alnus
japonica cortex

Animal Sex Route of  Minimum LD
Administration (mg/kg)
Mouse male p. o. > 5000

“Six animals were alive

Table V. The effect of butanol fraction of Alnus japonica cor-
tex extract on aspirin-induced gastric ulcer in rats

Treatment Dose No. of Lesion length Inhibition
(mg/kg, i.d.) animals (mm) ratio(%)
Saline - 6 23.6+45 -
BuOH fr. 250 6 10.0+7.5%* 57.6
500 6 10.2£3.7*¥**  56.8
Cimetidine 150 6 58+1.7%** 754

The values are Mean+S.D.
**Significantly different from the control group (p<0.01)
***Significantly different from the control group (p<0.001)

AFEE-2- 5000 mg/kgo] o2 veld . ojwle] FE2| 3%
o] A AT 4 gldrh
Butanoli£&|9| aspirin & 2|HI0| 0|XI= =2

24717F A F -2 F F 22V 5299 butanolF
<= Alo]R|A ol FoA] aspirinfite] o $IEFAHEE
Table Vel Yelgic}. thzT¢] H]3)] butanolZ-3 250 %
500 mg/kg $o3A] A go] 57.6 ¥ 56.8%2 GOz
=34t
ShayQ|HI2H0| O]X= =2

Shay #|o¥¢l] o3l Al31A = Table VIz} %it}. Butanol
3 500 mgkgs AR AN FodslgS w ASS
frox o s QAsle o (p<0.05) txoFE<l cimetidine
150 mg/kg} v] 58 282 vhepigich.
4 ethanol Q&AM Q] FYEH|2H| 0IX|= X2

- ethanol®] 33 3 =heibol] gk 7 4| 9] o|wla =}
= Table VIIs} 22t}

T ethanol o 5= g2l S A A4
o] o2 142.7 pg)ld] W3] A A 500 mg/kgFod Al 172.5

Treatment Dose No. of Ulcer index Inhibition
(mg/kg, id.) animals ratio(%)
Saline - 7 3.942.0 -
BuOH fr. 500 6 1.7+0.8* 56.4
Cimetidine © 150 6 1.8+ 1.0* 53.8

The values are Mean+S.D.

Table VIL The effect of butanol fraction of Alnus japonica
cortex on absolute ethanol-induced gastric lesion in rats

Treatment Dose No. of Mucus con-
(mg/kg, id.) animals . tents

Saline - 8 142.6+ 86.1

BuOH fr. 250 6 140.0% 95.1

500 6 172.5+134.1

Cimetidine 150 6 152.4+ 92.7

The values are Mean+S.D.

ugo # Z7hE e}, oju] WFoFE<Ql cimetidine 150 mg/
kg2 152.4 ugolgdct.
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Sucralfatet= $JAFe] AAF pHol|Aat @413l AE]o ok
AL vepdrles 2} 9a(Konturek 5, 1989) Danesh
S (1988) 42 BE SN A BEaksd We
S 1A devhy Rusiglcl HepgA9 Aaha el
Ranitidine A Al 52 $]4h, Al 5] T4 QIAE oA ste]
A% A8 B o2 /g e w(Calvo 5, 1990) HK*-
ATPA )| 4|2l Omeprazole=- 7323} AHEnH] A2 90 A
FolA AHER[ 8] FE ol A4l H'K'-ATPase2- A 3]3}
o AHEH]E oA Fch(Beil, 1985). o)A} 7334 2= A
9 wrojala) F7kAQl AR IA A8 2AA} gl
At "5 )4 A ¢} prostaglandin 4 2147} A et whe]
QA F7F 2hge] et

Ao 3Fo] oJfrpx| o] fxd= Alx whelel] a7} gl
oFEEo] e ARE-H A 1 9]r).

£ A AE Shay 7|Z $1 ¥4, Shay $191%, HCI

- ethanol, -4~ ethanol, aspirin ] 7 4§ & o] 43}
o 5% B3 vl 7[E o #u] AF 4] methanol
extractol] A ]y En|gko] oJAls}el on] hexane 3}
chloroform &A% JA)sle] $F3e J=s9x
HCI - ethanol A oll4 % Shay9lHef A3 elle} wH3t7}
AZ Y E YA &3S ¥l ew butanolR3-L
Shay 9] Aok & aspirind| oFol| A A gt A &S el
3L - ethanol AF B delA= )4 Hapo] F7t=E S
= £ sk =3 34 54 @ AFS AAE w
AT el A5 FAdo] w5 A glc).
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