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Effects of Dansambohyultang on the Gastrointestinal Mucosa of Rats
Stressed by Heating, Immobilization and Starvation

Hyun-sig Kong, O.M.D., Bong-ha Ryu, O.M.D., Ph.D.,
Dong-won Park, O.M.D., Ph.D. Ki-won Ryu, O.M.D. Ph.D.

Department of Oriental Medicine, Kyung Hee University, Seoul, Korea

Obijectives : This is the experimental paper to study the curative and preventive effects of Dansambohyultang,

Methods : Oriental herb medicine for gastro-intestinal disease caused by siress, on the rats put under the stress through starvation, heating
and immoblization, the author used four different group; the normal group, which was not put under stress and well fed, and the control group, to
which the drug was not administered and put under the stress through starvation, heating and immaoblization, the Sample |, to which the drug
was administered before they were put under stress, the Sample [, to which the drug was administered after they were put under stress.

Results : When a Masson's trichrome stain method was applied to the control group, a small size of ulcer was found in the fundus and the
pylorus, and atrophy was observed in the neck region of mucous membrane. When the drug was administered to the Sample | and the Sample
I, the former recovered from the ulcer and atrophy to almost normal and showed better results than the latier. When a Masson s trichrome stain
method was applied to the control group, atrophy of mucous membrane was found all over the intestines. When the drug was administered to
the Sample [ and the Sample [, the curative and recovered effects was seen in both, but the former showed better results than the latter. After
application of Mayer' s hematoxylin stain method, the observation of numerical changes of goblet cells in the small intestines showed the most
significant decrease in the control group. In the Sample [, the number of the cells in the duodenum, the jejunum and the ileum returned to an
almost normal level. In the Sample [, a slight increase was observed only in the ileum. After application of Mayer s hematoxyiin stain method,
the observation of numerical changes of goblet cell in the large intestines showed a significant decreased in the control group. Both the Sample

| and the Sample [ showed an increase in the number of goblet cells in comparison with the control group. When a serotonin-immunoreaction
test was applied, the control group showed a general decrease in the number of gastro-entero-endocrine cells. The Sample [ showed the effect
in all over gastro-intestinal tract as compared with control group and the Sample [ showed the effect in all over gastro-intestinal fract except the
duodenum and the former showed better results than the latter.

Conclusion : According to the above results, the regions which are most sensitive to stress were observed to the ileum and the colon. it was
concluded that Dansambohyuitang has a remedical value particularly on the abnormalities caused by stress in all over gastro-intestinal tract and
it was found to be more effective in the Sample [ than in the Sample . Judging from the fact that the Sample [ showed better resuits than the
Sample ], Dansambohyultang can be said to have a preventive effect more than a curative effect on gastro-intestinal tract disease.

Key Word : Dansambohyultang, Stress, Heating, Immobilization, Starvation
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Table 1. The Prescription of Dansambohyultang

H &@

BEy, 2 F (k%)
=p=r Paeonia albiflora Pallas (Paconiae Radix) 12
HER Ostrea gigas Thunberg (Ostreae Testa) 12
Vo] Salvia miltriorrhiza bunge (Salviae Radix) 12
LLIZE) Dioscorea batatas Decaisne (Dioscoreae Radix) 8
HET Raphanus sativus Linne (Raphani Sermen) 6
=y Poria cocos Wolff (Poria) 6
HRE Dolichos loblab Linne (Dolichi Semen) 6
GG Sanguisorba officinalis L. (Sanguisorbae Radix) 6
ERE) Angelica gigas Nakai (Angelicae gigantis Radix) 4
iEy) Crataegus pinnatifida Bunger (Crataegi Fructus) 4
FERA Euphoria longana Lamark (Longanae Arillus) 4
BZE(-(l))  Zizyphus jujuba Miller (Zizyphi Seomen) 4
E O Polygala tenuifolia Willdenow (Polygalae Radix) 3
A Tricticum sativum Linnae (Massa Medicate Fermentata) 3
EARE Inula helenium Linne (Helenii Radix) 3
T Amomum xanthoides Wallich (Amomi Semen) 2
HER Glycyrrhiza uralensis Fischer (Glycyrrhizae Radix) 1
g Zingiber officinale Roscoe (Zingiberis Rhizoma) 4

Total amount

100

, BBE, BILERES B

. 8 5
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LEC & 485 EC 1058 B
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3R e S %% IEEstT I
< HEBRESY 1 #BES 240miE
35ttt

2) Stresso| it

BREe & B TrRieR g
1FE E(normal), fEEE#(control), stress
FRE 57 BEYARAREE(LIT Sample ),
stressfi Al 1% ZUHREEE(LIT Sample
Deg UL, FEHS A9 3
o= 30H #EA719M BB 1@Y
50°ColA 3057 NR stressE fingka
71 B SR BO KRS AbiESE
* stress & fns}oich

3) ke &

Zno FEMMmE 18 FE-S 60ml
2 9 FGES $5E 100gE 1mY
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5 MG stressE fIst7] 3AFEIRE
18 1 2831 stressE fnste 3°
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of BEEL N Bl ol2= BILE
< YUt #%, EEH(fundus), BAFTER
(pylorus), + {8l (duodenum), Z=;
(jejunum), [EfF(ileum), #5iz(colon)
2 Ef(rectum)5 9 7THfE Bt
o] bouinifidl BEEsG L, Lk
ethanol %52 MKk 1% xyleneg A
A paraffin £0)E B % 3-4me]
R AR S SRSk

5) Masson's trichrome %&

BE BREAA & WA a9
HILEY HHEH B BEs7] 4
3}e] Masson s trichrome L8 Bl
35k

6) Mayer s hematoxylin &

2E BRiA BE RO BILE
% ol HHste < 7HEiE(goblet
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7] B3kl Luna*e fihel whet
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Ay, |

7) % #RE(L2H FE(mmuno-
histochemical method)

ZE BRiA & TMDIZ dERS
= BBE NS WHiE(gastroentero-
endocrine cell)®] £, FZREEE) 2L
£ #53}7]9{ 8} peroxidase- anti-
peroxidase(PAP method : Sternberger)
#102)8 FAsIAT. REHG LA
FiEg Bt WA paraffing RES
A S 100% methanol® 0.1% 3

Al AH0n) &% 3077 iiEst
o HEA AR peroxidaseE HiFA]
7] % phosphate buffer saline(PBS ;
0.01M, pH 7.4)2.2 304f 3 #Eifsst
Ak oo} FRENQ FEEZEY
(immunoglobulin)®] #&-8 i3}
98} normal goat serum(l : 100)2.
2 FiRolA 185 B RET 1% Table
20X ¢k o] E7ol A A48 serotonin
MES 4T WHZA 24850 RE
Al713 PBSZ 304fH 3@ skt
71 % anti-rabbit IgG goat serum(1 :
100)2] 25k #iiFE o2 FifolA 165
KEAZ) #% PBSE 3051 3 #ifkst
% t}. peroxidase-anti-peroxidase
complex+ rabbit PAP(Sigma, 1 : 200)
o2 Ao 1K MEAZ % PBS
2 304 3ME PEEstsch o]l Tris-
HCl buffer(0.05M, pH 7.6) 10ml o]
3,3' -diaminobenzidine tetrachloride
(DAB) 2ng 3 H:0 147} iBEE El
of JEAste] HlFel B FRNIES
4o A7 WMEE BEAL &%
Mayer s hematoxylin® 2 7} A %
a2 sk LIS BB 1K
fg SUE Lo B82S i8i¥ chamberfy
oAl Ehtsk Tk
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SHATY gEE S BEW) B
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A & Bt M BE RIS 1B
g & W L10HMuE HEEst
Imm2E RIEMIEEE STES % T
TIREREES #5319 21, serotonin &
BRIEMInge] #(LE B Bl

Table 2. Used Antiserum in This Study

A& serotonin EEMHME AL LEE
BHid & BN 108MzE Eredlod
IlmmE RIEMLEHE 5B & T
TRERES KA LItk o159 &
e Student-t-test2 FENS HES
At

. AR ARAR

1. Masson' s trichrome %&F

9| FaEEM Bt

1) BEEZ(fundus)
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S gFom, #HE P E B Mk
Z WS Ytk B Bl
M GA —E HEE HE 248 &
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FaotAl BEE e FEMleE A
Bl A EFRELS] IEFRIY THEER BE

Antiserum* Code No.

Source Dilution

Serotonin BO68082C

BioGenex 1:20

* This antiserum was raised in rabbits
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Bz =

6) #& Ka(colon)

O E&E: bhE Hwy 996Es) 1
ZE, MEE AY BESA 4t
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festooh
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el ME Y T friel BRE
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2. Mayer s hematoxylin 4. 19|
4t

1) ESH

< ZHfifE(goblet cell)= Mayer s
hematoxylin 6 Foll A ¥l oz
Bz=lt

@ +ZH8l5 « HHE 2fk] 2A BE
so] BEHY, F2 F3(crypt) iz
o} fhES] EEREAM S8 BRI

@ Z= - +HEBAAY BJNE 5
HE YE oY, BELETSAA
= BinsE g YA

® EiG - HE 280 24 %8
M7t B Ao #iET BRI
T EERSE HikY A8 Jehdof
BRI EMERIR(simple tubular
gland)9] FEE2 EERE.

2) HifRRr o 2 i

EEES BHE 442 BEHIL
o, $ify = Table 39 Ea%3hAth

@ +Z#k  EEREIA 7163+
4.52% JEd 9 HEHAAE
57.2847.562.2 HEHEP<0.0D)UE
77} BEEAY. SRR st
oty L EEEo) A= Sample | ©] 70.15
$2.382 HEEP<0.01)S1E #ME
Bel v, Sample [ oM E 59.27+
3.122 R 2BEHA BERE AT

@ 705 : EHEE 84.63+3.69, HE
£ 71.28+3.28, Sample | 83.21+

3.28 2 Sample ]| 80.26+15.172 %
BES EERA H3d FEHE
(P<0.0)% e ZAE YEHHLH,
Sample | & ¥EE Hald FEHE
(P<0.01)3) = BME Bt

G [ : FERo] 182.77+9.132.
2 oy BRd Od HERAMe
61.80+7.292 714 A% BEH
EER st HERS FEMKE
(P<0.01)3)E ZAE BOl uhy ity
HBEES Sample [ 0] 151.21+11.97,
Sample [7} 101.28+15.97% #faR:
of Higste] HEMP<0.01)3= BN
£ 59t

@ 41 - FEE 215101438, ¥
BL 01.27+4.060.2 % EEEE|A]
VY EERE 5YeH, M UE B
29t} B FER ity &
BEHP<0.01)0E ZAE JehfATh
ety PO Sample | 0] 188.23+
29.32, Sample [ 7} 171.28+19.28%
HER vlstd FEMEP<0.0DE
BnE Ra

® BB : LEH 173.1016.25, HE
B 121.80+13.52, Sample [ 156.80
+7.28 2 Sample | 151.21+38.11
2 HRES EEH hsld AR
(P<0.0)YE Z4AE B wd,
Sample [ & #fHERo vlsld FEH
(P<0.01)3lE #EMNE BHL Sample

Table 3. The Relative Number of Goblet Cells in Each Groups(number/mm?)

I HEES hEsd FEHK
(P<00D3IE BME B

3. ﬁﬁ#ﬂﬁﬁ%ﬂ’\](immuno-
histochemistry) 4t

1) Serotonin S ERES] FRE
EA ¥

(1) BRER

O FEl: 7 MinE =RE 263
FiEE o K MlRSe] KR
EEIR) £rslo] HEHAT

@ HER: @Y == B Ml
Bo| #iE EEI BRE A B
gyRon, £ REE A4S Jeh
Ak

® Sample | : #ilRE FEE TFH
3 AR, EF 2 B diesol
Kol s BEEon 9%
MR = S Rk ddo] B
HAoh .

@ Sample [ : MifE FHEE F
3 Fil, B 2 ST MRSl
HEH £hEo] HESH e d%
oA e R ) BEE I

(2) B -

@ EER: §2 MY EEE 71X
T iR £ BEF fEEe] KK
EEM A £rhgyo 2 e, ki
FiellMe 7 MY REE /e
Fike MipSol 24 BEH A

Normal Control Sample | Sample [
Ducdenum 71.631+4.52¥ 5728+7.564# 70.15£2.38™ 59.27+3.12
Jejunum 84.6313.69 71.28+3.28 4 83.21+£3.28 80.26+15.17
Tleum 182.77+9.13 61.80£7.29# 151.21£11.97° 101.28+15.97
Colon 215.10+4.38 91.27£4.06 % 188.23+29.32" 171.28+19.28™
Rectum 173.10+6.25 121.80+13.52# 156.80+7.28™ 151.21+38.11"

a) : Mean+Standard Deviation.

#P(0.01 : Statistically significant as compared with normal group.

** P<0.01 : Statistically significant as compared with control group.

Sample | : Group of pre-administrated with Dansambohyultang extract( 1m}/100g, p.o. ).
Sample [ : Group of post-administrated with Dansambohyultang extract( 1ml/100g, p.o. ).
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Table 4. The Relative Number of The Serotinin-Immunoreactive Cells in Each Groups(number/mm2)

Normal Control Sample | Sample [
Fundus 25.13£10.02¢ 7.12+0.89¢ 19.63+3.58" 15.20+1.27"
Pylorus 44.56+12.13 19.36+1.72° 39.59+11.15° 29.27+£5.72"
Duodenum 19.17£1.52 7.27+0.59* 15.774£2.26" 8.15+0.97
Jejunum 23.32£5.72 6.39+0.77 1848 £2.57" 13.38£2.72"
Heum 15.55+1.72 3.25+0.12¢ 13.26+2.22 7.2918.98"
Colon 45.58+15.57 15.0242.73¢ 43.27£12.37" 3148+11.12"
Rectum 21.69+7.17 3.07£1.15° 19.23£4.157 10971271

a) | Mean £ Standard Deviation.

#P<0.01 : Statistically significant as compared with normal group.

** P<0.01 : Statistically significant as compared with control group.

Sample | : Group of pre-administrate with Dansambohyultang extract (Iml/100g, p.o.)
Sample ] . Group of post-administrated with Dansambohyultang extract (1ml/100g, p.o.)

@ HEE: T2 EFY Misol
HE LS BN BEE o,
°o|f MieES EY RN @4 Y
ERfi ik

@ Sample [ : #ilag 2 712
HHER, BE 2 B flaEo] 45
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F9 #ifacl M= IREER dge] BEE
Ak
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A BEHSY, o B8 RN
o] BEHU

NN

@ EXF AR 280 ZA, BF,
B 2 HHRe Milase] kS
BzE, #ES] FRESIAT 7 M
WE REE 2HT Hie Mlesol
o BEET

@ #EE T2 @RS HHEY
Migsol BEHALH, o|E HiES
£ Rk 8-S YRR

® Sample | @ E#EEES} LA
FHEF, EBEF 2 BERY MRS &

Zy0om A fMilgelAs R
o] BELGA

@ Sample [ : Sample | 2} £8{)3}
ABZ H90, o B IR Mk
So] BEHAT

OF N

O EEH: EHE B8R 5P 2
ZRoRerk) MRS KoiE 28 23
HoEs o] BES AT

@ HEE . F2 B HEEY
fHlaEe] BEE oY, ol MRS
£ R 84 et

® Sample [ : EF# LA
BEHon A9 Mgl R
K Aol BEE I

@ Sample [ : Sample [ 7} 2E{)3}
A BEEd oW o Be RER A
Eo| BiEH it

2) Serotonin #iEREERRC| B#Y
21t

Serotonin #% AEMIRS] #a7 #(k
+= Table [Vof] JehR]TE

(1) BEEH

EEEA 25.13+10.028 EEE
Slon, HEEA 7.12+0.892 45
BEE AT IEER el #HBEES
FEEP<0.01)E 28 BET,
Sample | # Sample [ = &% 19.63
+3.58, 15.20+1.272 HEE 3}
o FEHP<0.0DUA F7H A

(2) B PR

FERNA 4456121302 U4
Bze v HEBE, Sample [ ¥

Sample [AE 77} 19.36+1.72,
39.59+11.15 2 29.27+5.722 8@
BN E EEHY Lo FEKE
(P<0.0D%E ZAE 297, Sample
[ 3 Sample [ A= FEH
P<0.0DSIE /NS 24

(3) +H#E5

FEREAA 19.17+1.522 Yeg
Hhe HEREAE 727+0592 FE
HP<0.0DUE FA7 BEIAT. &
RE st Z RARINE
Sample [ 0] 1577422602 HF&k
(P<0.0DSlE #BME 2 4,
Sample [ oA & 8.1510.97% HRE
o FEH A BES A

DZE B

TFER 23.3245.72, BEBE 639+
0.77, Sample [ 18.48+2.57 ¥
Sample ] 13.381+2.72% #EHLE E
B st FEEE<0.010E 7
48 B3, Sample [ 3 Sample [
E BB Hald FEMHEP<0.01)3)
T ENE Zih

) |

FHEE 155521.72 $H8E 3.25+
0.12 BZEH AT EEEo] el HE
S FEHEP<00)E 248 29
1, Zy RS Sample [ ©] 13.26
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+2.22, Sample [ 7} 7.29+8.982 %
B Hdcste FEMEP<0.0D)$E
BIE 2.

©# B

FEM 45.58+£15.57, HERELS
15.02+2.730.2 % RN /M
Z ERE 13ov, 7V te BEY
Rk HEERES EERC) el HEE
P<0.0DUE ZAE YT, 2y
ZEBES Sample [ o] 43.27+12.37,
Sample [7} 31.48+11.122 HREE
o et AEMP<0.01))T BN
B

ME B

FEE 21.69+7.17, BEE 3.07+
1.15, Sample | 19.23+4.15 4
Sample [ 10.97+2.71%2 HEES F

Hope| Hdlo] AEME<00DYE 7

A 293, Sample [ Sample [
T HERD st FEEP<0.01)
= BmE 29 ‘

V. % ®

SRS BB i) SHHLE Kt
of AME 22 stressE @y 9o
I stress Aol ity = &
E9o] ofyrt}. o] 3t stresss= Hans
Selyedl| {kate] B&ol FERHE Y,
stress3t Fi8l husiAe A7
ERT He RES M ERd
A7 EES 212 sl 93 K
g BEYT AL, HiBl stress7}
AN KR ol A& Tol TR
THE AX TEB flike] FEH 1,
714 UeE RIBREARIZEY
{EHCZ BIBREANAN o8 71 32
Zo] 7o o] 7ol 259 {ERsH
[LEe] dejum o] KL Hirt i+
Fro) #{bol S| At ERYSE

2HEEEGRIZ L ST &
g8l maiAl = AEY, SMY stressE 1)
kel BigEste] AEIER 2 Bk
E7%0) BAES vIA A9 BE HiEE
22 yehis, 58 —k#e2 B
Sristiee, EEtkee 3 ME ARG
T BNA BIEARES FEA
7] = 7).& o ‘Q’E%Z% 9}\q_|,|4.ns.2o_17,405052.a)x.

BBEANE td FEHL R
B{L7F Aol n|XE= FEOZ stress

ol HE NBRES ST £

fBold miy SM igkel Bfato] Wet
Ve £ [FERLEA, ol T Bk
t fEiminEye] B &HolH, oE
B, The RS el fRelo Ald
9 fFEE BT BiLA7IE ALE,
Ll Bloh AUA it BE
& g2 Tob 2Ao] EFRIY AR
Bitel HES A R0l TAEHL
Bkoh. R PR Co KERER
St AR L, EREER BARE, B

RIRT, BRIEEL, BRIEH ol a1t

£ ol iR el mikdl HEE vl

AN ZERT 404 F Y& T

A3, Fi EREZAEY B,
BT, BB, BB, BEE ol 8
Aetl ole LR RiFel AR K
Bl #ato] THISH &S v A
S HEF Aotk ZHEE LIENES
< FZ MR, BHER, B2 R
59 stressol| A Q& fFAEC] ool B
T £ o, £8) ERs
tifze] Bfee o TSt tiFol
KFEE kgt RigTee #
geo] KFAsle] fEmol JERIT 39
on, 3] tiFF B £ 89 FE
74 TS BIERST T S,

BRZ M= sressd} BllNE HREE
o] fRel &g, Bill, BE, Hik EX
o8 5o HiBY HigelY B By

TLI 22 Bl flgd #3871
stress B9 HIECE HEHATH, &
%22.25.34,36,45.54,6!,&9)% R;{: catecholamine
89 #{LE, #ETUSHE O%
catecholamine &89 #{LE HxEs}
Fow, £5°2L& f§ catecholmine?
BR(LE, e LR BT &
BE#E 193 £3°7°9L £ BN
B BERS € BEE BEHEES &
B2 FEse] fistress R E Mt
A, stressZ FaE §, /NG, K
FiReday 2 ARELQ BERRY HEE
A gHov smme] £, gl 9
3o #EE Bk ok

FERLGS o] BERRET &
il BAET BRAREY 09
FERARIE k= e BR

OB B B LEE mEmH

FAROE R TR R HLiE

BB, R NE S FEASA &

ST ATk BF0e) fHS S
WY, P15, LIEELY), BT, R,
AT, HR00, BRE), &R, HE
i, BEECGD), 5, T, BARE, TR
[, e, B2 BRI, £
BHE FEGED), WEGEY), HET

IR, &M%, atkm, BECW), E

5, o, il Z25F, S, IRF B
B AR ARE BT 0 R
Hole LA, B HETY e R
ENF7) Hstel HiER, ORE. IIE
M, A%, B 59 #ItE R 54
o] f EMEAL & BEEelA= #P
o @< AT

o] o) s gemel e Hgne
& Zgdo B, g% BROERF
P Ly, B > (LR R NG
bR, FHE2 B BT LR £
AL WgE 2R SO i BAMA
IS, BETE HE (LR afkm H



ORE WM ARZT B ok
B RS, tiipe bl b, B
o Ff H, (IEALS #hE FE BE
% RN MLRE T BIUA, B
B Uik EAR, ZEEe T &
= FER, TS THETE BlEE, ER
F ITRILIE @RS, TS fIE
BEfE (HRH, HEE BHE fasls
o AL MEEG BE EES BF
st AR WEsh IBUERES 5
B3tk 2 2E o] BHE il Zom
fEm BB I EESHE Rigee] oo

A BRR L SR TRl

FREES A JEFS e, BERRY
WRZE Fhoo] HMoe) fmhoZ BE
o #mRS ik 2 MERURS
BZalaaL, £ 21D EHLE
stresso K3 B WHEE, BE
9 #t, 29 BiE 5 BN
u, AA BEIRAA stressol] ol RIS
= AEELEY B, M, KiEY fE
RS B RIS Bl 2len
Z BBEEG B mEol B
o} FEQ BBRILE Bl HiGsn
02 BE.

A Bzl ME FHERMLE M
stressZ FFHE AR BHEY 8t
s} ool 3 B L IAEHRES BIRE
st R}, HlEE(stressor) S 2 3E[ #
EAFEA EH 1EY 50CAA 304
il 1R stress AndtE 1 Hix 8K
o UL E 453t = 1R stressE I
gom, EFER, BB, stressiiE ]
L EEH(Sample ), stressiff 1%
LR R (Sample [) 59 W &2
Estel, BiFERMY ML B
29 93] Masson s trichrome £
<, ¥R & ZHAkR(goblet
cel)d] #H Y Y BEE A3

Mayer s hematoxylin #fS, 1281

BIE WalAies BES A8 R

A LR FEeE RS
LY BIRES —IICE BE

(esophagus), B(stomach), +_15%

(duodenum), 25 (jejunum), Ef5

(ileum), ¥ (colon) 2 ER(rectum)
o2 Essle, olF iHitkaeel Sl
BET % MY Be oA M
2y ¥k we A ®EAK
(cardiac), EEH(fundus) 2 #AFTED
(pylorus)®] 3402 UFojad, o]
% gastrin, pepsin ¢ {R{tEGET #
JEERSL WFTERo A A o) EEE T AT
B9 & Hae oAl Misrske] BER
5(base), B8N (body), SaEhT(neck)
02 EArEe ¥ (mucosa) T} X
A J&(lamina muscularis), ¥5E T /&
(tunica submucosa), %4/E(tunica
muscularis) 2 S8/ (tunica serosa)
28 EAE NG AIHS HEEN
o2 K (epithelium), HEEHE
(lamina propria) 9 #&fE %A &
(muscularis mucosae) .8 o]Fo|%
FEIE (tunica mucosa)3}, FETfE
(tunica submucosa), #A/&(tunica
muscularis) ¥ [Z#E(tunica serosa)
9 4jg OB o] Foj7] glrpre,

BIVE MRS & Hifie Mg e
2 BEEHS Bl 735 BEla
AN &5 BREE 717F 2L B
fael #sr{b#ifR (undifferentiated
cell), Haili & wiste BEAETHIR
(mucous neck cell), EEfE S E4EHE
B iffe(parietal cell), 21(pepsin)7
IRk B E(lipase) & EESE
F#i B (chief cell) @ serotonin,
gastrin®} somatostating E4E3E 1B
NAWAIRES R Jlom, 5
I KiglA = #iE ZES Bk EEHE
fa(columnar epithelial cell), #5/&

Fay - R4S -7y 8l

Etdle e3Hmla(goblet cell), 5147k
1 iRl sl EMila(paneth cell)
g gholo| S Y1 e AR
R4 bR #i(membranous epithelial
cell) 5o BEEM, BAEIEE R
HRE BERER MRS £ |
A TG T,

A &7 stressh {BILE MEY &
R MR LS BRE olele) HIEERRE
o) #H 2 ¢y B 5€ BE
2 3 ik 123 BRE R 4
WTCES K3 ithRvE FEERY, B2 Y
stressif B &l FFAESHE Rl
Z  EEE N EiE(gastroentero-
endocrine cel)®} 7} 2430t ]
5o glon, ol BT R
fue kEf5ol serotoninffifi ¢l ol
Erspamer™, Page”™d o5 {35}
g

HFLAES] FolA Jurczykowski 5,
Osumi 5, Sneer'™, Bock™, Hidaka™,
Harada®, Okabe’™ 2 Alp 57 43}
o] Z1& stresshy Hol {#ol AT
T REFRIL, A B #R B
BEEI BWFTTAMNE BETRC
BRE Y on, Kl BT B3], B
i} it BEEAG ol 3 #
= L\J—ﬁ*fjg #&%%mmsz,sws%ux»_Tq, 7.] _g] _
e E YERTh #0d KE T
ZHmi5e BRA Brswael #
HEEE 7.34+0.4ml, REE 54050 2
HEK®P(0.05)0] A1, B #
FEEE 166.717.64Eqg/ |, 1REFE 1183
+8.74Eq/ 1 B BEMP(0.01)0] 9
3L, pepsin [FEEE MR 12.6%
0.6mg/hr, 2EEE 9.6+0.8ng/hrZ BE
P (0.05)0] et BEENHE
EH L, ethanoliE oA BEIRE
7} HRE 45.816.2mm, HHEE 9.8+
2.5mm 2 FEMHEP<0.001)0] YA,



82 AFmmBol Stress2 HRE BAFRMBO| Stress= FBE BE BHE HBEE0 0/X= #E

idomethacini&B ol A I&E{FEUT B
# 12.3£0.8mm, HEFE 2.5+0.9mm
2 FEEP<0.001)0] 91, stressig
Bol N REREC HEE 365+
4.1mm, £HEE 934+2.7mm 2 FE
¥E(P<0.001)0] UKL, EELIEE A 5
BA BERES HEBE 33.2%
2.3mm, $EE 18.21+3.6mm=E FE
#(P<0.01)e] AU, 1087 EBARE
= HRE 21.0+1.3mm, #EE 11.3
+1.3mm2 FEHEP<0.001)°] AUA
1, 1584 BERET HEF 107+
1.1mm, $#8% 5.7+0.8mmZ FEHE
(P<0.01)] JERY HEESR7T 1E
Hed, & BolAT Sample | o
A ol BE 2L K HiE AR
79 EEE FUSA s glon,
Sample [ A= HEE Hrie 74
H o, EER KX e o43] 4
fEe] 1B so) BEs o] Sample |
o] Sample [ ol f3led of RIFE R
€ Ye AT &Ee] i8R © #age]
B3| AE Osumi 5] ol=gd
(adrenaline)lt el Bt #
3908, FERLEY BEER 9
Al oleidt RS Este] dojd Ao
2 R7H oz,

EFLARSY /NEol A BHE stressi /b
e ol #3 HEZE 3deloA
Zlatitskaial™7} /MgEES] #41o] BES}
of HEHon, Menge 51
Wehman 5'"o] FolA ##l #ES
B¥o BRI HEHYY £F
Indran 5*] /N HES BIR] %3}
of HEFATH K B HR HER
dAe /NE % EMuel 24 MEY %
fiEe] BIEE 92T, o] Menge 5,
Wehman ' % Indran 5%¢] #&
¢ A9 ~ZEIH 2o, gk stressoll K
3 D BEERe] BMLE HET Krustev

L A /G BMLoE A B
HA g9ty HEstd oA HES
R BmEEgh o] 28 #REE K
EBolA HEHE stress FIEKIE o)
Krustev 50 AL8-3 glgk fholl R
stress$} fNiE stressE o A =B
oA #HkE Ao AztEch Sample
[ 3} Sample [ A= o= 2E B
MEE YR oY, Sample [ 7}
Sample [ o] st i R7}t 55
g Aoz WEHNL o)F Y K
R BEL EEIANE oy
reserpine #5i4% & Hzesh S &
£/} BZdohe Indran 5%9] HEZ
|0l Hol K Bgeol AT AEHE
migo] ol=gd kSl 1ERSH
ol=d gl HUE Hiflele ALE
AZrd). g8 <3 HifE(goblet cell)
T BN Mg hEsHs Mz
—H%E09) AR o PN Wl 2
Mo BEA e N HEishe
MIREE MY B EEEAA [,
= 2+ JEeE Yelgon,
HER e § BLdA M £

£& Jeld s Qi M= BE
Ak o)9) +H#E FHIME
Hiol thete] EES 7Ad REE
Uelsttt. Sample [ oM E +ZH#
2 TEFoNE A EF KSR [
EHY o, mEFIAME ERER et
o T3] AL Bt BEEI. Sl
B2 nRol & of Bl E
[ ERAL7} stressol 7Hg kgt AL
E BEHSI #3 Sample [oA&
7 £ HEHLE Jehis [
TAAMT A=A E e VERAA
£ B 78 g M e ek
Ao T B #LE Jehidth
olg§ MMM BHLE HEE
EfolM e e @7 BRsA &

< i HEY Fieol BEd A% —
Heto] REWEE BEVT BAd Aoz
ekt

HFAEY KiFS —#HHeR #i
ERSE EnsY, EfEness A
B Sl B, MR EEE 2 M
B HARLE olFoi7l HHE, ¥ET
&, BiRE £ BIEREY 4302 BRE
u, el st oS- B RamEE
el Yahgilie] BT, g
H stresso] HE KiFe @bl RS
#EE A9 FolE T ok A FE
o] R & WA HEe Higel
BEHAT, R e 7E2l WE
o] T MRS FhEprRol BEHA
o} MM S BB e B
o A #H B 7 5 254
BRET W7 BEHAOY HAM
o & ZRE VYA Sample |
¥ Sample [ 25 HiaE falo] #

oy BIE YRR O, 8 HHr £

3], Sample | oAM= v ¢ M=o B
ZE

Plboll A stressel] 7V ket 1%
e+ Uik EILE =
BEENoH, AEmnES & HE
A RIFS BESRE UYehigien,
Sample [of tb8le] Sample [ o] Hf
< BIFS HRE Hole AT BB
etk

serotonin<- monoamine 0. HERK 5
of glon, iE%, BiFE 2 718 Nig
BE N EEESA 4%
3t1, B3] BiEE AT BEE W
o FiER, YoErErol k3 E8hES)
RRgLsbm s IEIGE RANRAAE
AAE SRl A ipd T, £
serotonin RN EMEE & BRHE
AodeE T o B HBEES
Ehfjo} {B{LES] £ ekl T2

o omh



RAo2 HEAD™. Solcia 500
serotonin FRIEMILE BILES #
it 2 IBEES] FHEREEA YR
=S ] stresshy serotonin ISR
JEMfe] Lol A& Kitayama
Vol #RE gt FolA & fk
EARne] BES AUt dojddn
W& 2m, Takeuchi 59 BiRS
gt FelA serotonin FyESEME}
#2E0T ®ESAT. T K Figeol
A& stressA| BGE RS WM
(gastroenteroendocrine cell)o] F/EEL:
B, B8y #B1LE BZEIL B3y
serotonin FERES FfIEAH u}, &
mEol i RS kel 2400)
B ZAE JERYT o3 HERE
£ stressk BT AWM
(gastroenteroendocrine cell)] 7}
T agrhs oy HEe —
&% 1, Kitayama 53} Takeuchi §
wo| HENE —HEAh £ HEE
53], B HEHY Wil E Rk
5T Hole Mgt o BEE%e
B o] stressiF #o] FolAM BIBHERN
4R gastroenteroendocrine cell)
o] fR#EN Bifo] BZEEtE Iwanaga
g fikdl —Heke AR, EI
Kawakita 50| # 9 B HilEdlA
dopamine %%/ MMt W BHEH
A gkstthe #Ests A —H%stgth
JHBZ stressky B iR w
T Wi e Bkl K3 Rz,
o] reserpine XE= A HFES L
& #HRE B1F Indran™9] HEST
—He . Y RAHIAE
Sample [ o] Sample [ Bt} thik 2
B0 =S Uerilow, maiin
o Bt o= BE WiEE A2 BES
RS gy HEs —FEE oY, o
HENME EN g #Hd ERo|

slom, S B A o8 &
SdRsE BhnE At AvezE
o] ggpo) N BE B AT
© HEHQ ERE 2R Rilgenz
olZ 3 S W37 HdMe 4%
o] AELE ¢ B Wt BiTH
of & o Az,

HERRI O 2 stress T ol A BB &
B, WES &iFET pE Ao RS
727} Y () g £33 8
e /N RimERl A ks B 5,
mizol A #h B2 Jebkd. wd
Ll AP N © o] HEES] #
g0l o= BE mEEHE oz 2
of K BRI R AERnEe)
o AE JHE MRS 73 glod,
Sample [o] Sample [ 25} oj$ B
3 BRE Bl Yo wFo] Ho}
PGS ERERETE BIK
R7F ER Hold Aoz BEE o},
o] Lol LHES #ES ¢ A
T &0 B2 it 288 Aoz A
i5)=3

V. &

rl

)

E -3

StressZ e AR BT #
3 PGS RS BEse
A BREWS IERE, HIBE stressi
B ] SRR (Sample ), stressf
% 1% FHRZERHSample ) 59 Y
HoE FEdtel fla MR 2 W%
stressE st BHRY BHEHEREY
BRey RS 3] Masson s
trichrome PS5, dhEailEe] €
Telifa(goblet cel)d] 7%t 5ol &
2=& ¢8) Mayer s hematoxylin {f,
<, 131 BIRE molsiey] BES
Sl RiRMERILRE FES RS

e 2L HERe I

S8 7Est - Y&5H 7718 83

1. Masson s trichrome Qe ko ¥
REEH) ML e B BEEDY B
BFTERA A EERT ROl BEHACH,
FHESEERe] FET M BRI
Sample [ M &E 2 fEe £iE
FiRel A EEHT} FisHA e
o, Sample [ ¢} Sample o M3}
o O REFS MERERE JeRST

2. Masson s trichrome 2f | %8
Bol KNG & Mol A HEY E
WEol B3NS, Sample | F
Sample [oA A-AHE EEHEE
B4 oy, Sample |7} Sample | 9
tate o HRU HEEs Aoz
ZH A

3. Mayer s hematoxylin {69 &
3 N5 &2HRR(goblet cell)e] #
iy #be RN 27 22se
o, ${HERF] feated Sample [ M E
+THE, TE, [ A BEl
A EmE AL, Sample [ oA+
mFAA T FEMEC] FEH A

4. Mayer s hematoxylin @] 1%
g Kiadl =7ilE(goblet cel)]
iy Be HREAA 25 Zasigle
o, #fEE dtoJA Sample [,
Sample [ R4 #inste] FEM
o] LEHAT

5. RIEMRILETFES FES R
SRS Bt HEREAA 2458
A Ry ZAAE Ve on, B
HateiA Sample [ 3} Sample [ =
FAXN FEE LEHALH,
Sample [ oA Bt} BiFe HRE Y
ERAIZL T

ko] #RE Hot stress] 714 #
Bt BEe EBAA HEEME
BzEon, AFHLES 2E Bl
FAAN =L B 2 BERRE UE
Wiz, Sample [ o] Sample [of



84 AFHMEFO| StressZ FRE HAFRMFO| Stress2 FRE BE EBwe] HAEE0 0lA= HE

sl B BEY HRE dehiel
SRS BERRETE BIFRE

184 %

[o)
=L

= FESH N

VI. @&k

L

10.
11.

12.

13.

14,
15.
16.

17.

18.

S8 | EERIMTREELE, AL, T
Kiiit, pp.53-63, pp258-263, p.346,
1980

292 : stress$t AT, g FAA
stress8}3] ], Vol.1, No.1, pp.97-102,
1993

S, Sk - BFEESR S R
Biit, pp.44-46, 215, 1985

EREE BBLERR, AL, MM,
pp.280-190, 1982

A48 stress By} 281 O H, A
84}, pp.11-17, 1991

KEFEEE  WEE 124, pp.673-
700, 1995

Bgof, ol e, W, o] 3 1 2%
15%, 22 9|8}, pp.381-419, 1992
FRRT  BAREMREL M8, BEE
%, p.117, 186, 1983
AEdELESHY  KEBE, pp.203-
212, 1989 -

WEE  ERAEE, A g, 2UES4,
p.25,341, 1991

ZAN  BHELHEN, Ag, —H,
p-272,1990

W AEE, A&, 1588, pp.58-60,
95-96, 101-105, 112-115, 149-150,
174-175, 182-183, 203-204, 347-348,
p.358, pp.380-381, 382-385, 393-394
4401-402, 428-429, 1981

R BEBRER, A&, B,
pp.56-57, 167-168, 171-172, 249-250,
261-262, p.284, pp.302-303, 356-357,
361-362, 399400, 402-403, 407-408,
456-457, 464-467, 539-546, 1982
ZEN  BWEE, —EM, pp.316-325,
1989

Figrk o)A EY deld, AFEIAL
pp.311-313, 301-305, 1993

T4 AREAUALE, B
FASVE, pp.23-25, 145-146, 1981
HITE, S REAEHEE, AE B
REEEEH, pp.99-102, 107-109,
p.638, pp.685-689, p.783, 872, 1987
BHRT LIE, AL, THRERE,
pPp.16-29, 33-34, 43-49, 87-106, 1985

1

N~

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34,

35.

36.

37.

38.

- ERIR: iﬂﬁ%@%ﬂ #IR stress 79

EigE 2 M catecolamine &9 1)
e B, BEEBEAGTUE 141 413-
430, 1991
£48 - MBS PEol BT STy %
Z,XEnEEmELaR F1E,
pp.100-108, 1990
B | HRIETCEC] BREY nAE
A, BEAKHIR, 1995
EIRE | RERRES T stress R0
Mg EERRURIR, BEAAEHR, 1990
FERE © F3 stress 8179 w]X& U4
LB wrekel e BT, RETRE
FeklEEsE 5(1) @ 81-91, 1994
SHE, BIRE ] stress B0l B
i e, BB EEE, 3%
#1, pp.111-125, 1977
BT FEBLBY I stress R
3t EERY BITE, BRERORER, 1985
b BERIE, RS EmE)
P FRY stress FRel BAS BhAL M
%, BEEAAEIR, 1989
S BRRIESS] 4 stressof &g
By BT, BERER RGN, 1986
B - BT Aol #E stress &
Zo % ¥ M4 catecholamine S&
o v X|& B4, BRAKENE, 1995
Sk OGS BE stresse] B
& B AR, BRAKER, 1986
BBk BISIB0) W stress 8129 I
T A catecholamine &l HA & &
%, oA ARR, 1993

4L - Swesse] WERY) B, REW
AP EEE, 4(1) 1 19-26, 1993

EHE  FhiiRe] R stress 83
9] f& AR catecholamine E & vl
e B BEICREE, 1993

S50 - RIS ek i stress
R R BEOHR, BERICRER,
1988

FEY  Eif stress TolA HFH R
catecholamine$} Zig #{bol IS W
%, K#lFstressBE5E, 1(1) : 17,
1993

&0 B, RS € BiuRie
B9 ¥ stressWt HERIE, REMER
kLR, 4(1) © 99-119, 1993
R 5] ¥ stress Bk #E
B 2R, BEAAER, 1986
SR - Stressoll thek SUBMAY EEGAR
Beo d.,02), KEWEEWLES
%, 2(1), pp-38-50, 1991.

Y < stress F3AUE A, qEA

39.

41.

42.

43.

45.

46.

47.

48.

49,

50.

5L

52

33.

54.

55.

56.

Astresse3] %], Vol.1, No.1, pp.9-15,
1993

R AEELE 2 R BiEE
of BiXle R, BEA AR, 1984

. FhER, SO SO IEE S iRl B

3 R ERCREREY) i), AER
BHEE Vol.13, No:l, pp.141-151,
1992

FhEE : StressE FRE ARY BBE
Bigd HS hERRERS) B HE,

BEBRAKERR, 1998

FMEEE : A EBo] 3 stress 879 8
& g% 88 2 J§ catecholamine 5§
off )X R, BEE A&, 1994
TG BRSO stressE FHHY BE
o BEEEE nAe BE RERE
Vol.23, No.1, p.10-20, 1998

. AR RS B stress 7R

s EEIEITE, BRI, 1991
BEE VA BPERES i stress
Bkl B By HR, BEAAER,
1987
Ehfm? ERTEES oW HER
EiE D HlEEee] B B WE,
BRI, 1984
BEY - fFH(LH)9) stress] Bl B
3 TR Hi7E, B, Vol.17, No4,
1992
WIEE : FE&R 8/ FRY BHEYP
HCL ¥ pepsin®]| 7} X+ 4, BEEAA
= 1980
WEER | SEEC] BEd uXe g
mgh A3 B, BEACASH 1991
HIEE %, ZEAEHE : 1BE) stressor(LiF)7h
FigtaEd mAe 2, B
Be7%, %1%, pp49-60, 1990
FRig, WEE (R BE 2 BLFE
o] Ehty BBl v #, BEEA
BBGHUE, 6%, pp47-63, 1983
o d : BEEMERILTR B L
EF B R EiRge 851
# 5%, pp.595-599, 1996
0|29 : &4& stresso] 93 Enterochro-
maffin celle] BEgFel o3t FEhawy B3,
GoBE 510% 9%, pp.103-109,
1965
R WIS, TR M
i stress kol BRSH MY WO, BE
KAE, 1987
ERL  ABEBB BEd 1AE
FE BRI, 1985
ojdig: MEREEE] BEBE tiAe
T, BEAAEE, 1995



57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

74.

IREE  IRIEET MRS B SeARER
FrERel IEfmT stressol) mixlE 2,
FoRARERR, 1991

THE:  MECEERT MKFRES
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