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Effect of Gaewool-Whadam-Jian on Transport Ability of Small Intestine
and Secretion of Gastric Juice in the Rat

Young Soo Lee*, Hee Chul Kim

Department of Internal Medicine, College of Oriental Medicine, Dongshin University

This study was carried out to investigate the motor activity and glucose transport and metabolism of
Gaewool-Whadam-Jian(GWJ) in rat gastro-intestinal tract. The motor activity of the rat gastro-intestinal tract has been
investigated by means of measuring barium sulfate passage degrees. Atropine treatment significantly delayed barium
sulfate transit, and GWJ pretreatment increased intestinal motor activity, but not significant. GWJ administration
showed no toxicity to kidney and liver. Transport and metabolism of glucose were studied in everted sac of rat small
intestine with incubation under several conditions. The transport and metabolism of glucose were greater at jejunum
than ileum. So, everted jejunum of rat were used to study the effect of GWJ. When GWJ were treated, the
concentration of glucose were higher than untreated group. This result was thought to be influenced by the glucose
in GWJ. When 2, 4 dinitrophencl and phlorizin were treated, the transport and metabolism of glucose were decreased,
but GWJ treated together, the concentration of glucose in serosal solution increased. Gastric juice secretion and total
acidity significantly decreased by administration of GWJ through duodenum region. The mechanism of effect of GWJ
was still unidentified, but through continuous investigation, the effect of GWJ should be investigated.
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Table 1. BB EMS 74

B 332 E=i())
&+ Cyperi Rhizoma 9.37
g Mm Atractylodis japonicae Rhizoma 375
I Citrl reticulatae Pericarpium 375
E A Magnoliae officinalis Corlex 375
® B Pinelliae Rhizoma 375
FIEE Poria 375
E o8 Forsythiae Fructus 375
R Raphani Semen 37
OB Auvrantii immaturus Fructus 375
[ Massa medicata Fermentata 37
4+ B Zingiberis Rhizoma Recens 375
Kx & Aucklandiae Radix 262
" & Coptidis Rhizoma 187
# B Scutellariae Radix 187
Total Amount H323

3) ool 2%

WA 108 B 56852 S5 4000mE 718 & of
£ OE7|(DWP-1800T, $+=5)E 3417t S¢t Y-St & skl
HNBHG AL BEEFIL AL FEES HeH, HEY A
ZEL 9g(FEE 119%)01AT FEEE AEX S ue d
= H23¥6 T Ad Add 2Rt shol 2A s
ALMAEHA ALEBIiTE

4) Aok

Barium sulfate, atropine, NaCl, KCl, CaCl, - 2H,0, MgCl, -
6H0, NaHCO;, HEPES(CsHysN204S), D-(+)-glucose(CsHi:Os), 2,
4 dinitrophenol(DNP, CsHsOsNy), phlorizin(CnHuOy - 2H20)
£9] Aok Sigma fit(Sigma Chemical, US.A) AEE AMESH
Bom, 7IEt Yt HAIS 910k AJoF2 ORI OROMIAt,
S0l FU A

AT, atropineR.Z /NE 2EE XIS AT, I21A /NS
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Ch A 3 gols FUTH HAToE 17 B =
Tol o) 2EES U7 BT SABIITE BA) Lol 16412
AT HAA F O] AU Bold % 308 Fo] atropineS
O
(]

3mg/ ke TIGIFEAISHIL 36%(w/v) barium sulfateE 10mé/kg=

rr

fifo

308 o) ether2 7FHA wlFAIZ) HelolAM A& HAE

RS AMFBINL, 1 AE 48 58 AFE BTAA &1

AO T BMAI7| I AUE HEFIY O barium sulfate?] F 4

TR Y ARIE EQIBIRICE B0 dh barium sulfate®] A2l

BEME ol Y15k FEREEE /N LT 43k

20](A)S} barium sulfate®] Z AT S} O 72| (B)RRE]
1

O Alg o|8dl &6

> |

2 Ag " €89 2o
9 WHAA 1818 FAFI(HR, S=)E ol&std Ug

AR AFY gdg BN ER]Z](VS6000CEN, Vision, B
HE 1,300xgE 2087 AMEZAA 459 EHE AAUrt o]
BHOR X £ EF34 g, Creatinine, BUN, AST, ALTE
286l Y5k 2832 SEE ZUAMOLK, oikAle, 6k,
Creatinine ZX& ZI(AM119-K, OMIAIQf, ¢k=t), aspartate
aminotransferase(AST) % alanine aminotransferase(ALT) &%
£ 21(AMI0L-K, o}abr|et, §H2), blood urea nitrogen(BUN) &7
& ZU(AM165-K, ORI, TF=)& 018510l EZBTA(UVIKON
922, KONTRON, ¥&)2 EBTE &3l ARSI

2) ME HugeE EEE 9%t in

(1) SRIA thAE B5EE AT K /Me A&

Al BB ARE E7AA <R sl 58
€ g UAE =27tk AEY HIE ol E A= /MBS
THE e 2l ZAAEA MBS EofHo] A7t
2 deiklgert B9 e B B, FAIE ARSIl 4
Zlalgdeg Z W8ES 7M3to] Aol &Y F9ol e A
g A8 AEE 22l AT F90 ZA 0 RE] 289
G 3en FEY Zo|E Bhst tie F89 8% B2 £E€§
BEIE st £ Fo] Hi71E A8l /Mge SRl &
9 9EXl B FEg ZElAE dol dE5lY geszol B
7 BEl FEA 37ClA 142 SEoFEA HiBIN

2) R /NBe) Az

Z09 i NES 6n00) BI%0] S0l Y= REl T Lol
Y 37CE SAEIL e BRLE oA 95% 4nE AS S
oA slYBIET 712 mgdE Standard Krebs-Ringer
Bicarbonate Solution(KRS)E THEX AMZ3I%ict KRSY x4
100mM NaCl, 5mM KCl, 25mM CaCl; - 2H;O, 1.1mM MgCl, -
6H,0, 25mM NaHCOs;, 5mM HEPESE o] £o{5irk.
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018319121, mucosal SHES
10mM 5% HES HrKA
(3) =223 h:l'_‘.“] 7<7;4

9l KRS g 28348

%9 serosal & mucosal EXS] FRIFA s S5
i EZHE AN BEBTAE o83l 545
3) 71E&91Y BulEe 57

AE 200g WY 3 EHE 42170 AT H ether v}
# ol FEZESIL YU 2ulLS Shay EY9) uwpHor
AN &, SFHE ether U5l MNESIT SERES
5/\] Eﬁ@ﬂﬁ%ﬁ“% 350mg/ kg EEE AHOIAA ME FU3}
A NEdL —‘?—Oﬂ etheri XARKIA 218 &

o
= Qo 24 %ﬂ%r-% g

gl Aol tist 845 B4 &4 7140 SAS(The
SAS System for Windows, ver. 6.12, SAS Institute, US.A)E 0|
S35t A8 HA2 BT EFE2Amean+S.E)E LIEIRLS.
, 2 AETE T ERY A8 BEE wjoll= student’s t-testE
AFsko p-gro] 0.05 v wf ROy Ao7t U= RAQE o

Fakolei=)

_H

7

1. /MB #igiE £8E 2%t in vivo 48
1) /NBO BsgaE ot E3F
H19l A barium sulfateE At 5—016‘} 305 = =z7)
S doj A NEY dol &
63.1+3.7%1t] H]3l, atropineg T35t 1;}]7:;0]]/\15 51,
/Mg 280] fYokA AFEACE 121 e M%ﬁu
ot & atropineC.Z /NE 2&0] AAg ARl
58.5:6.6% 2 X THIE RASIKKE SEUA
KATHFig. 1).
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Fig. 1. Effect of Gaewool-Whadam-Jian on delayed motor activity
of small intestine induced by atropine. NOR Normal ; CON, Control ; GW.,
GWJ administered group. *, statistically different when compared.
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+59mg/ d, 74.5+5.0mg/

m&’& R

de, 78.544.7mg/ d¢E LIERL ZF S ol F98F Alol= g%t

Ak o] ulsl] thRTolA 249 Aol JUATHFg. 2).
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Fig. 2. Effect of GWJ on serum glucose level.

3) &% £ Creatinine - BUN - AST & ALT &l2r0] W3}

RBELRAE Fode u dan 1 ZR0AY &4 &
QI5H7] {5l €& & Creatinine - BUN - AST W1 ALTE &4
SIS =E, €& & Creatinine ST FATollA] 1.120.07mg/ d4,
ATl S 1140.1ng/ de, BERB{LRRL FojTrolAds 1.2:0.07
ng/d¢E LIERE AET Afololl Rjol7t iRich BUN =A== &
ahroll Al 15.6+2.8mg/ de, THETOIA) 16.2+3.8mg/ e, BAEHLHKRL
FolTollA 17.621.2mg/ W E LIERY 8T Alooll A1o)7} (IR
CiFig. 3, 4).
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Fig. 3. Serum level of creatinine.
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Fig. 4. Serum level of BUN.

g& &£ AST g2 HalgbollA 55152 Karmen/ml,
57.4+4.8 Karmen/ml, BIEHMUIKRT S0l TtollA] 46.3+3.4Karmen/
nE LUERL 8T Alolofl Hske givich €3 & ALT g2
BaollA] 26.842.8 Karmen/ nl, t R ollA] 28.4+4.2 Karmen/
né, FBLKRL B ZolA] 33.6+35 Karmen/m 2 VIER} B4}
23 o2 R0l Aoll 9213 Wile AN FEUID
Y59 AFS B9TKFg. 5, 6)
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Fig. 6. Serum level of ALT.

2. /NG WeREE SEE St in vitro AE
1) 48 /NESQ s At E SF3A oAl ¥g)

108, 208, 402 % 6022 Z Lo uigsing 242 &8
9] serosal S = 53.4mg/ di, 58.9mg/ 0, 67.8mg/ dl, 43.7mg/
#2 VERGIL, mucosal SXAE 167.4mg/dl, 157.4mg/ ds,
146.5mg/ d¢, 125.7mg/ d0E LIERLL 21730 Wi} serosal Mol Ad
= BRIL STV ST Tl TAEk O™, mucosal £
BAXM = Hld dadle 237 LIERATHFEIg. 7-A).

3)F9 B serosal EHNAE 27.3mg/ e, 78.0mg/ de, 84.9
mg/ de, 115.2mg/ A=, mucosal EHoll = 168.9mg/ dl, 160.9mg/
df, 160.5mg/ de, 157.9mg/ deE Al7}ol| Wt serosal EUNAE 2
Fi4 557 7161 21 mucosal Mol & xlo) §lo]
oty

OFZF ZAsh= A7t UERITHFig. 7-B).
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Fig. 7. Changes of glucose concentration according to time course
of everted sac of small intestine incubation. A jejunum: B, ileum.

2) f48 /NBS uRRA] BEEMLIRRIS] Y

OHFE AMA] §lo] 308 B9 HiYUBINE 4 S serosal X
olXe] ZETA SIS 39.4+33pmg/ WOID =T BB B
Fig 1% SEE XMABINE BF 101.816.5mg/ UE TS &
7}5193 32, mucosal HAA = 164.2+4.3ng/ deollA] 227.2+8.7ng/
&= FYSHA 78I CFig. 8).
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Fig. 8. Effect of GWJ in 30 mins incubation of jejunum. * statistically
different from the compared group.

3) DNPE Azl g 2% ke a3

ol AMzlglo] mUBINE &S serosal EHAY S2
A BHEE 34.943.7mg/ dL0] A= B]E] DNPE 1mM S5 A
glolle 4% 584:18ng/ UE FFA S7I5158mH, of 7)ol
BIRMLRAIE 1% S5 2 AMESI¥E B 121.2+6.2ng/dt/ dLE
FYBHA B715190}. mucosal HoA = 164.1+4.3mg/ 60|
o Zo] DNPE ImM =T & H2ZIIe A 195.346.6mg/ dl
B FYoHA 76K oM, BBILRRAIS 1% sEE AEsN
2 BF 2128+ 102mg/ HE E719) S HIX W FOH
ARACHFig. 9).
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Fig. 9. Effect of GWJ in 30 mins incubation of jejunum with 1
mM concentration of DNP. * statistically different from the compared group.,

4) Phlorizing XNE[SI¥ S HF HEMKAY 0

OF Rl Mgl MiBIH g AR serosal SUollAlg] F2
Il gheko] 34.943.7ng/ deo] =t BIEH phlorizing 0.2mM =
L2 AEIoIHE AL 412+22mg/ N2 F8 M= QI
o7l BEEBERIE 1% BLZE 2zt ATsKie ES
124.1+4.7ng/0E FRGIA S715ICE Mucosal £allo)A=
162.4+4.3mg/ d4OI1QAE 710 phlorizing 0.2mM =5 2 X2)81%)
g A% 186.0+58mg/deZ2 FYASHH E715I9 I KNS
1% S22 AMEIsIHE B 224.7+43ng/ UE SA5HH &8}
ATHFig. 10).

- 1333 -



L¢h) : Normal incubation

8 250 -+ Fhiorzin .
[ T+ Philorizin + GWJ

>

G 200 {

s=

pis B 150

S O

= £

w© ~— 100

o

=

c

3 50

c

Q

O 0 —

Serosal Mucosal
Fig. 10. Effect of GWJ in 30 mins incubation of jejunum with 0.2
mM concentration of phlorizin. * swatistically ditferent from the compared group.

3. 71E9Y 2ulol gt BEBERY A
Qoo} 2hjEko] B mmowb 6.9+0.3mee1e] vl3) BE

BUKRE HolXZoll BAINE BRole 48:04mE 79

A BABIR oM (Fig. 11), B4 Bo|ZFe FYwofl4] 657140
mEq/mé/4h QE] BI5] BBLIKRIE Aol AT 2310 E 8

AR
4519

Qo= 391450 mEq/ni/4h SO TABIKTHFg. 12). A3t
ol LIERAlE etxint Bl o] pHE S8 23 4
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Fig. 11. Effect of GWJ in basal gastric jwce secretlon Gastric
was collected for 4 hours. *, statistically different from the compared group.
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Fig. 12. Effect of GWJ in total aC|d|ty of gastric juice. Gastric juice
was collected for 4 hours. *, statistically different from the compared group.
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BELEAc] 83 /NG Rz ARl vixlE F8F

He AFE 209 “AiEs ARSI AR NET KB Rk
MR REmeEo) PIXlE B2, oY ‘0Tt NBS) ABRRiES]
S EEE WIS, o1PQ) R EHIgHo] FR/NES EEhikol
nxlE B, oYY “IIRERABETEC) A7 /Mol WAL
A ZAF & BS99 Apoptosisol] B|X& FE 59 Huzt
AOLL BEMLKRIS 0|88 U8 ¢IT= o} Bug Hf §ich

wetid 2 d ol e BRLERe] 83 NG BigkE B
Wl ol PEBe nA =S FABLLAL /M Hizaee
M3l 2851 Y6l Focchi 9] (17 whilg, 2534
O1E 4l tHALE BET] YAl Gardner B (17 Wy
EI 89 om, 7159Y Bolo] thd A8 Shay 79
& 018381911, Creatine - BUN - AST - ALT £9 #H3E &
!

e mE o |

Ade] =Zgo] AAQ g n =
INE BA Zololl thdh barium sulfate HEHRQ) O] EHEIE &5
SIRACt Atropineg MAISH HETL] 2 ool vlal /Mg &
Bol 3P ARHAUEH ol Fiocchi P9 A7 Aot

BTt 12l BRMLERIE niE] Roidt A 0lE fYsE
AL NES] BigaEo] EYIske AEE HATiFig. 1). /NB
9 wREE €89 2RI, gl Aol AEAE ERIGH ]
ol EE & RIS sLE SEoINEN, U - RS - B8
BLEA BoTold 2834 59 Apls AXACHFig. 2). B
glukple Fodie o 84 859 2 QUg Ros 359 ¢
A & creatinine - BUN - AST @ ALT9Q] =x|7} EAROE {9
&t APOTE VERIA] RUOEE EIBLKRIS] B2 QI8 A&
I 7 ZEOM Y] £ UERIA GBS ¢ 4~ UTHFig. 3-6).
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A Q=0 ol mucosal REO] FFF A7} serosal YHOFE O]
SECE dl ViEhd ANE YZECHFg. 7-A). JEQ AL
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Z_.'—|
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