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Effect of Mugwort on Inhibition of the Duodenal Ulcer
Induced by Cysteamine Administration

Lee, Ji Yeon - Lee, Sang Sun

Department of Food and Nutrition, Hanyang University, Seoul, Korea

ABSTRACT

This study was performed to investigate the influence of mugwort on the duodenal ulcer in-
duced by cystcamine administration in rats. Five groups of rats were fed each experimental diet
containing 0%, 5%, 15%, 30% of mugwort powder for 10 weeks. Duodenal ulcer was induced
by cysteamine injection (40mg,/100g body weight) after 10 weeks of feeding experimental diets
(C-0, C-5, C-15, C-30). Control animal that fed 0% mugwort powder added diet were injected
saline (S-0) to compare with cysteamine injected groups. When the duodenal ulcer induced by
cysteamine-HCl administration, all animals in the C-0 group formed erosion and perforating
ulcer was found in 44% of animals. Higher the added mugwort ratio, more inhibited of the du-
odenal ulcer induced by cysteamine administration (C-5, C-15). But when the ratio of added
mugwort is 30%, the inhibition effect disappeared (C-30). The alkaline phosphatase activitics
were lower at the duodenal mucosa and small intestinal mucosa in the cysteamine treated
groups (p < 0.05). The acid phosphatase activities were higher at the stomach, small intestine
and large intestine of the cysteamine treated groups. But in mugwort added diet group, the
changes of enzyme activities were lessened. The maltase activities were lower at the duodenal
mucosa and small intestinal mucosa of cysteamine treated groups. But in mugwort added diet
group, maltase activities were recovered. (Korean J Nutrition 29(6) : 608~614, 1996)
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Table 1. Composition of experimental diets (8/100g)
Ingredients C-0,5-0" C-5 C-15 C-30
Mugwort 0 5 15 30
Starch 42.5 375 275 12,5
Sucrose 20.0 200 200 200
Casein 20.0 2006 200 200
Corn oil 5.0 5.0 50 - 50
Lard 2.5 2.5 2.5 2.5
Vitamin mixture? 1.0 1.0 1.0 1.0
Mineral mixture” 3.5 3.5 3.5 3.5
DL-methionine 03 0.3 03 03
Choline-chloride 0.2 0.2 02 02
Cellulose 5 5 5 5

1) S— 0 : saline-mugwort 0% diet

C- 0 : cysteamine-mugwort 0% diet -

C- 5 : cysteamine-mugwort 5% diet

C—15 : cysteamine-mugwort 15% diet

C—30 : cysteamine-mugwort 30% diet

Vitamin mixture(mg/100g) : VD, 0.582 , a-tocopherol-
acetate 1200.0, Retinol-acetate 93.2, VK; 6.0, Thi-
amin-HCl 59.0, VB, 0.2, VC 588.0, Pyridoxine-HCl
29.0, D-biotin 1.0, Folic acid 2.0, Inositol 1176.0, Ca-
pantothenate 235.0, Riboflavin 59.0, Nicotinic acid
294.0, Sucrose 96257.017

Mineral  mixture(g/100g) : CaC0529.29, CaHPO, -
2H,0 0.43, KH,PO, 34.31, NaCl 25.06, MgSO. - 7H
20 9.98, Fe(CH;O;) - 6H,O 0.623, CuSO.,5H.0 0.
156, MnSO, - H,O 0.121, (NH)Mo0,0, - 4H,0 0.
0025, Na,;SeO;5H,0 0.0015, ZnCl,0.02, KI 0.0005. -
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@ Alkaline phosphatase(ALP) 4% &4

Sigma alkaline phosphatase kit(104-1L)& A&
st} 24519t} & p-nitrophenyl phosphateE 7
A= alkaline buffer(pH 10.3)ol4 1587 wH3-A)71
% 410nmollA EFE=E SAsle] AAE pnitroph-
enol?| FEE A%}

@ Acid phosphatase 4% 54

Sigma acid phosphatase, Total kit(104-AL)E A}
fste] 243895} pnitrophenyl phosphateE 712
Z 3} citrate buffer(pH 4.8)8 &%tz 3087k
A7 T 410nmellM FFEE A5t A4E pni-
trophenol®] =& A #st5c).

@ Maltase FAE =4

MaltoseE 712 Z 39 maleate buffer(pH6.4)°l
Eatsta 0% wHeAIZl F A glucosed] ¥
Sigma glucose kitE AH&8le S48}

® 93

g9 T Sigma Protein assay kit(Proce-
dure No. P 5656)& AHg-3ted 274313t}
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(3) Albumin 3% &3
Sigma albumin reagent(BCG)(631-2)8 A}&-3}o]
Z738lct.
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Table 2. Food intake, weight gain and food efficiency

ratio(FER)
Group” Fo?g/d(:;)ake We(lgg/ggyg)aln FER
S- 0 214409  42+403* 0.20+0.01®
C-0 20.6+0.5° 454+0.2* 0.22+0.01°
CcC-5 23.4+0.7 47402°  0.20+0.01®
Cc-15 19.840.5" 3.6+0.2° 0.18+0.01"
C-30 19.8+0.9" 3.24+0.2°  0.16%+0.01¢

S— 0 : saline-mugwort 0% diet

C- 0 : cysteamine-mugwort 0% diet

C— 5 : cysteamine-mugwort 5% diet

- 15 : cysteamine-mugwort 15% diet

- 30 : cysteamine-mugwort 30% diet

2) Mean=+S.E.

3) Values with different superscripts are significantly dif-
ferent among groups at the 0.05 level according to
Duncan's multiple range test.
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Table 3. Effect of mugwort on the duodenal ulcer in-

duced by cysteamine administration  (number)

$-0 C-0 C-5 C-15C-30

The number of
experimental animal
Erosion of duodenum 0 9 8 3 10
Perforating ulcer of
duodenum

9 10 10 10

0 4 2 1 6

Table 4. Enzyme activities of stomach
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Table 5. Enzyme activites of ducdenal mucosa

rr 10 it

Alkaline Acid Maltase . ~ Alkaline Acid Maltase. . -
Group  phosphatase phosphatase 5 . Group  phosphatase phosphatase S
(UYmg protein) (U%mg protein) (U”/mg protein) (UY/mg protein) (U¥%mg protein) (U"/mg protein)
S— 0 0.3040.04™ 207+0.12> 0.007-+0.0001™¥ S-0 27294257 2314007 - 2.32+0.16®
C- 0 0461£0.171° 2.624+0.18 0.006+0.0003 C-0 16.03f£2.12° 2.19+0.22 1.51+0.16¢
C- 5 0.344+0.05® 2.32+0.13*  0.006+0.0001 C-5 19.014+2.04" 2.09+0.15 1.5640.23%
C-15 0.204+0.04° 2.22+0.18"® 0.00640.0001 C-15 21‘.76i2.893b' 2.3940.09 2:03+0.33*
C-30 0.411+0.03a 2.5240.16" 0.00640.0001 C-30 21.27+3.65® 2.26x£0.19°

1) Mean=S.E.

2) Values with different superscripts are significantly dif-
ferent among groups at the 0.05 level according to
Duncan's multiple range test.

3) NS : Not significant among groups at the 0.05 level
according to Duncan's multiple range test

4) U Tunit. Tpnd of p-nitrophenol produced by 1mg of
protein for 1 hour

5) U : 1 unit. Tmg of glucose produced by 1mg of pro-
tein for 1 hour

2.39+0.25°

1) Mean+S.E. '

2) Values with different superscripts are_significantly dif-
ferent among groups at the 0.05 level according to
Duncan's- multiple range test.

3) NS : Not significant among groups -at the 0.05 level
according to Duncan's multiple range test

4) U : lunit. 1pnd of p-nitrophenol produced by 1mg of
protein for 1 hour

5) U : 1 unit. 1mg of glucose produced by Tmg of. pro-
tein for 1 hour




)

612/ 23 7} A o) 7} Aol A A A ool A& 3 ¥

cysteamine F-o5to] HolAAAFE FEatde o
gjZzF R Alo]#)3e] alkaline phosphatase €4
AAE v Z9E Bused, ol B dFdA &
A7halel Al gate} fAEG @ e 509
B0 o5t o|FFEH AL sucraseBEE &
7] A%olA ase] Aot FEARE VHEVE €
% A281¥) 2L alkaline phosphatase® 257 4l
1]7‘} A%} gE7] AFlA FazT T Zol7t gk
= B 37} Q)& alkaline phosphatase #4889
2o YAjsta AAAY SR Ehe AL A
devia sht 2 Aol AME-g cysteamine°ﬂ og
A% fLojy AU Axrt RS Holle 4%
ol alkaline phosphatase@4 %= §§}7 o= A
2 A7t9n

27 ake| A alkaline phosphatase 4% (Table
6)= S-0i73} C-1570) B k& Ve C-0wollA
a2 grol 7% w3ttt Acid phosphatase®] %-$-oll€

C-079 AT} fodog =T, maltased A
C-0Fe) A7} 71 va b #EdAE 2 Aol
2 2 4 ooy Agdez Q3 AZAL al-

_kaline phosphatase®} maltase 4 H3t& %7714
o7} &8}A17] 3, E3F acid phosphatase 84 715
AASh= A7 Bl '

Asp 5%°| disaccharidases®t alkaline phos-
phatase ¢ 24 I & Q73 27| oI5 mal-
tase BAEE FAA 2 ol FUiste] AolARR

22 FHEE Kol FAHF T AARR
7 1 ko] Aol 7ZAslx alkaline phos-
phatase® Ao|AF H-elME 7 ghe] =out T4,
3ol e e ghe solm lAE 1 Fol ofF
oAl s AE Bt 2 4% Ak o|% vt

(o]

AR A

o m[o

Table 6. Enzyme activities of small intestinal mucosa

Alkaline Acid Maltase
Group phosphatase phosphatase " .
(U¥mg protein) (U¥mg protein) (U/mg protein)
S— 0 17.64+2.04™ 560+0.21° 6.12+.32°
C- 0 10.28+1.28° 7.04+0.49° 4.89+ .24°
C- 5 14.63+1.34*® 5.77+0.23° 6.13+.25°
C-15 17.15+2.05* 5.85+0.29° 6.03+.19°
C-30 12.67+1.26" 6.51+0.26™ 546+.11*

1) Mean+S.E.

2) Values with different superscripts are significantly dif-
ferent among groups at the 0.05 level according to
Duncan's multiple range test.

3) U : Tunit. 1pmd of p-nitrophenol produced by Tmg of
protein for 1 hour

4) U : 1 unit. Tmg of glucose produced by Tmg of pro-
tein for 1 hour
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43 a4 FAEI AAH oz B ARE B
olare] ARE TFA R /}___},qi ] 4ol x| A Hoko
2 Q3 9ok #HHelA alkaline phosphatase,
acid phosphatase, maltase 59 &4 4% ¥s}
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Table 7. Enzyme activities of large intestinal mucosa

off ofr

Alkaline Acid
Group  phosphatase phosphatase 5 Maltase .
(U¥mg protein) (U"/mg protein) (U"/mg protein)
S— 0 0.60+0.18™2 (0.73£0.04°® 0.23+0.04
C- 0 0.77+0.14 0.92+0.04° 0.83i0.103
C- 5 0.40%0.12 0.65+0.05° 0.24+0.04°
C-15 0.25+0.05 0.78+0.08"  0.31+0.05°
C-30 0.39+0.13 0.89+0.04® 0.35+0.04°
1) Mean+S.E.

2) Values with different superscripts are significantly dif-
ferent among groups at the 0.05 level according to
Duncan's multiple range test.

3) NS : Not significant among groups at the 0.05 level
according to Duncan's multiple range test

4) U : 1unit. 1pmd of p-nitrophenol produced by 1mg of
protein for 1 hour

5) U : 1 unit. 1mg of glucose produced by 1mg of pro-
tein for 1 hour



Table 8. Level of total cholesterol and albumin and al-
kaline phosphatase activity in serum

Total Albumin Alkaline
Group cholesterol (@ phosphatase

(mg/dl) (U¥/mg protein)
S- 0 86.2+59™ 7.27+0.29° 0.81+0.07°
C- 0 729+81* 4.82+0.26° 149+0.18
C- 5 840+t57™® 5.39+0.26> 1.47+0.12°
C-15 79.04+3.8" 5.59+0.41%  1.39+40.09°
C-30 65.6+54° 6.28+0.34° 1.55+0.19°

1) Mean+S.E.

2) Valuables with different superscripts are significantly
different among group at the 0.05 level according to
Duncan's multiple range test.

3) U : lunit. 1pnd of p-nitrophenol produced by 1mg of
protein for 1 hour
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