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Abstract

The pepsinogen secretion was stimulated by the cholecystokinin, caerulein,
isoproterenol, and carbachol, respectively. But it was increased slightly and returned
to control level by the combiantions of total saponin with each above the agents.

Even though the atropine had the inhibition effect, the pepsinogen secretion was
recovered to normal level from depressed condition by the combination of the atropine
with total saponin. Propranolol showed the same pattern as atropine, too.

On the other hand, the pepsinogen secretion was stimulated by the DBcAMP alone,
but decreased to control level by the combination with the total saponin. In the case
of DBcGMP, the pepsinogen secretion was decreased by itself, but stimulated the above
control level by the combination with total saponin.

Histamine alone had little effect on the pepsinogen secretion, but when combinated
with total saponin, the pepsinogen secretion was increased. Serotonin alone and with
total saponin, had no effect respectively.

From the above results, the total saponin may have the normalization action
stimulating or decreasing the pepsinogen secretion to the control level.
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2z o)s} Palwm okEFom atel o3 2 ¥ 4 lE serotonin, histamine 7
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1. A =

ARS-% A FE x5 (Lepus cuniculus L. Var. Domesticus Gmelin)i= A F 1,5~2, 5kg
& A sle] 2 ¢ =hE(gastric mucosal layer) S A}-&3}g ). QA (Panax ginseng C.
AMayer)2 F4b AAH(4EZ, 60HF)E AHE3Th A ke Sigma Ale} Merck 4}
AEE 22z 4k vl Wako, Sanyo o] GR § 9 EFF& A&,

2. Wy

D At =5

Total saponin ¢] %2 Shibata etal,'”3 Woo et al,2¥2] wbyle] o} 2 Jung 3} Kim?
o] Wil & o] &3l e},

2) FEA

EFAIRE AFS R E7 & cther 2 vl A7) 5] abdomen(EH)E A3t Hof 5
off heparin(250u /ml) 5ml & ¥Fo] oupape e Fastxy 1¥F A2 A(mesenteric
vesse)F5lol ABE AT FRYTAL FIAATY, T wz FUL dej¥w
37°C phosphate buffered saline (PBS) & &7 el ¥ ideo] &8 Hjo] gastric vessel 2 F 9]
AMAEd, aa adede] of HAE d AE Wollle] 2t g g} HE HdI F
WEE& welx PBS 2 73e] Mejiicl,

#A e #2) & Berglindh ¢ ObrinkVe] W& Alg3tget, F EFH FEFE
glal FeEg g ool 50ml collagenase enzyme solution off 90¥- 7} 2
sl o] et & nylon mesh 2 of3}slm wfokel o Mojuo] collagenase &
A7stdom g e okg 1 mgdry wt,/mi(30,000cells /ml)7} A 2Astgdch, &
Agel A AHggE 74 & 2L g 2o

a) vl ¢k (Incubation Medium) : pH7. 6
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132, 4mM NaCl, 5 4mM KCl, 5 omM Na,HPO,, 1, pmM NaH,PO,, 1, 2mM MgSO,,
1.0mM CaCl,, 1, 0mM pyruvate, 1, 0mM dithiothreitol, 1, 0mg 7 phenolsulfonphthalein,
2. 0mg /ml glucose, 2, 0mg, ml bovine serue albumin

b) CES (Collagenase Enzyme Solution): pH 7 4

130, 0mM NaCl, 12, 0mM NaHCO,, 3, pmM NaH,PO,, 3, 0mM Na,HPO,, 3 0mM K,
HPO,, 3, gmM MgSO,, 0,1mM CaCl,, 10mg/1 phenol red, 1, Oomg_“ml collagenase type
I 1. 0mg,/ml rabbit albumin, 20mg,/ml glucose

¢) PBS (Phosphate Buffered Saline): pH 7,3

149, 6 mM NaCl, 3, omM K,HPO,, 0, 64mM NaH,PO,,

3) Pepsinogen o] F-1] &3

Hersey 2} Schyberg®e] b & 4A3slo Abgsbglch, SoFshw 4ml wjoFo] 1ml 29
QA EY FEalxaa] ImlE 23 100% O, F FA71WA 3082 3TCAA vt
g}, wiakE 2z AP B-E 10,000rpm o A 30&Fe YAEe e FF 1ml & 0.1M
HCI(pH1,8) 2ml s} 1% Hemoglobin & 5ml el E§A3} 308F HEA0F 10%
TCA 10ml 2 w&& A= A7]2 10,000rpm o A 3#7F ¥l & F 43A42 Al
spactrophotometer(Hitachi Model 2()()——2())-.;; Ab-g-8e] 275nm ol 4] pepsin £f OD g8
2 shglon wjoke] o g wrd ¥l pepsinogen o) oF& wloFF pepsinogen o] oFell A £
o| pepsinogen 2] k& wio] AbEstaivt, Al7be AAiz 2.5, 5 10, 20, 3022 HE
o} ZA 3t

4) Pepsinogen 9] el A

LaemmlilVe] wiyl-& w8 3tod vertical slab gel A7) 542 & polyacrylamide %] A
# 7]« £ 5}¢lc}, non-denaturing polyacrylamide gel A7l GEAAR Agslgey 12,
5%2] acryl-amide(Bio-Red Lab)7} #-%% running gel & Arg3bsdcl,

5) Lactate dehydrogenase &A1 4

zu)xl aetelo] Bergmeyer et al?e] wiwlel 9]3fe] Pyruvate ¢} NADH Z 7|32
sqnm ol A Ex¥AHS HRakgch, 439E 149 (0, 6mM sodium pyruvate, (, 18mM
Na,NADH, 42 5mM K,HPO,, 11.0mM KH,PO,, 2 0mM NaHCO,) s #7Fstd 5709
Xl (2.5, 5, 10, 20, 30%)22 vbFe] 37.5Cella wieps LDH #4& FH 34
c},

6) el A

Lowry ef, al,'¥2] upilo| w2} bovine serum albumin & F&A|%o g 449 =z o}
2 rr2 EFFAL At AE A

A 2

1. A1t A=l wE pepsinogen o] £-u]

A7) & FE3ed total saponin(10” 3%) o] pepsinogen ¥u)oj] v]A & F-E FA3
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el 5Edell A 51.2%2] St Felde] sl HAaghE veblsich AAE A2
9 dE2T FELE EAss A2 10 ol FHE A 308 ol FHE 90EAA =
HEFe] FEFH A9 Agkvh, 5 pepsinogen o FujE Wb E7le] vebA Rk F4 A
= 5EHE Alfaes B foAde]l slsich (Table 1)

Table 1. Effect of total saponin on pepsinogen release as function of time

Pepsinogen release % to
P-value
(mg/ml protein) control
None 1.68 + 0.21 100
2.5 min 2.12+0.35 126.2 P>0.2
5 min 2.54+0.35 151.2 P<0.05
10 min 2.21+0.37 131.5 P>0.2
20 min 2.08+0.37 123.8 P>0.2
30 min 1.84+0.31 109.5 P>0.2
60 min 1.68+0.31 100.6 P>0.2
90 min 1.65+0.22 98.2 P>0.2

Final concentration of total saponin used was 1073%.

2. Total saponin #} peptide hormone ¢] 4% =}4

Cholecystokinin(3x 10 °M), caerulein(10 " M)3} total saponin(1(7°%) 72| 43 24-&
Fig. 1o} 4] 9} 7+o] total saponin -2 peptide hormone ¢] 288 AstE HAo 2 epy
th, tHETo wlste] peptide hormone whE - ejelw & cholecystokinin & 42, 5%,
caerulein & 100%2] Z7t&AHe el g o total saponin & E3HA sl diel e
zt A 2L FFEE ver ek

3. Total saponin #} non-peptide hormone 3} ¢] A} & 24

Fig. 20 8} 9} zre] isoproterenol % carbachol ©&-z]z] Aol Lol visle] 7z}
36.0%% 42.3%7b%] pepsinogen ) §214dqli BuE7kE ®9lev} total saponin 39|

sl el HETe ¥u £FOR Frett AL He FU
4, Total saponin 7} A | ¢}e] A5 =8

Fig 30 412} z¥o] propranolol(10° M)e] 79 - elell A oF 100%2] fo4del <l
¥ pepsinogen o] ¥ ZF2F etligleh, total saponin s}e] Byt elel e frol el
e wWaE 2 & ddoh

Atropine(10 *M)e] 7 ol A= wbEAejel) A o 15%94 frelAdel gl
ebgich, 2ejvh total saponin 2o B A e Foldel sl W
o},
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=
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B
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Fig. 1. Interaction of peptide hormones with total saponin. Glands were incubated for 30 min.
Concentration of agents used was cholecystokinin (CCK, 3 x 10-* M), caerulein (Cae, 10°M)
and total saponin (Gin, 107*%).
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Fig. 2. Interaction of nonpeptide hormones with total saponin. Glands were incubated for 30 min
under aeration. Concentration of agents used was isoproterenol (Iso, 10-*M), carbachol
(Car, 10°M) and total saponin (Gin, 10-2%).
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Fig. 3. Interaction of inhibitors with total saponin. Glands were incubated for 30 min in incuba-
tion medium containing propranolol (Pro, 10-*M) and atropine (Atr, 10-*M) respectively
or combination with total saponin (Gin, 10-3%).

5, Total saponin 3} histamine, serotonin z}o] A} 2}.g

Fig. 49k o] histamine(10 "M)2=s2& g7 $%& e total
saponin 3} Ega2stel s w& oF0%e] Fo4o] 9lE Z7FE Jehfo}, Serotonin
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Fig. 4. Interaction of other drugs with total saponin. Glands were incubated for 30 min in in-
cubation medium containing histamine (His, 10-*M) and serotonin (Ser, 10-°M) respec-

tively or combination with total saponin (Gin, 10*%).
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Fig5s} o] of 15%e) #u]4t4 #4-¢ U0z DBGMP o F$= tjxFel s
o total saponin o) ®gxeliz 38,1% Fel4sle FohAAs vehddch 9EAe
o @ EAele] wWsge towlsapoinin M 62.2%¢) ZAuAE wadv}.
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Fig. 5. Interaction of some nucleotides with total saponin. Glands were incubated for 30 min in
incubation medium containing DBcAMP (10°M) and DBcGMP (10-M) respectively or
combinations with total saponin (Gin, 10-%).
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Fig. 6. Latate dehydrogenase (LDH) release by gastric glands. Control was not incubated. Ac-
tivity of LDH checked at 340nm. n=2.



130 At B o B o 858 A 22l A e} 8] %)

Peptide5ro]l &abdl Al Eof o5t u]Ko]q o2 pepsinogen o #ulE of7) A4 7%
o) gl7] wF-of Mxe]l &A% Axe 2w @ lactate dehydrogenase of w3 & =3
=l Fig. 6ol Aok 2ol 104, 204, 30%7-A W A Z7F 7FR 29l lactate
dehydrogenase o <f7} 7o 2keh, F AEe Ao 2 Qg 2k <l pepsinogen 2
FaAql wEL gdoldh

8, Pepsinogene] &4zl #HA

Fig. 7ol 419} zro] Sigma 3] apo 4] i gk pepsinogen 3 B Aol FEX
pepsinogen o] A 7] ed Fof %k band 7} 2-& AR ielutr), o] AHA AHEF
pepsinogen 2] R-z|ulu] o) & o]Abe] gladc},

Fig. 7. Electrophoresis pattern of pepsinogen (PNG). After nondenaturing PAGE during purifica-
tion gels containg 12.5% acrylamide were run according to Laemmli(1970) without sodium
dodecyl sulfate and stain with Comassi Brilliant Blue. 30ul for each lane were used. C;
control from SIGMA, S; extracted PNG.
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FHEFE 107°%9] total saponinol 4] pepsinogen¢] H-u]i= table 1ol 4] * & uFg%7]
F3te SEHel A Haghs veldl s 308l FHE 0E7 A S T e
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T FELE A A L carbachol 2] 2-8-& xpghEliz atropine ol Mz HH2 AT
2} ’f%— 2 A48 el B —adrenergic agonist g1 isoprotercnol £ & 33

22 PaL F2AsEd of ohmddE A

A A& propranolol of & o &8
atropine of 3= o} 4 %A et (Hersey er, al® FRE 54 F52) pepsinogen dv) o) 243
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£ atropine of] 2|3] oA S wko w2 (Kashekar er, al?: Koelz et al, ;. Sanders ai,
al,) QIAAEEL ZgA7 FEA AdAHAE vehlle] Faziala o4 W A
Aol wiste] HEAELE el glE Aer AEFch o]xe ysd Mg
DBcGMP ¢} DBcAMP off thagt alabd el e ofabg Rola 9ir}, DBcAMP =
pepsinogen F-uw} & 2} A] 7] F=d](Sanders  et, @l'® ;  Soll ey al,'® <l B pep-
sinogen #-ulofl gts| 2 DBcAMP 2f DBcGMP, of 7122 nucleotide of el % %3}
at g 3t gloha AFEE )

Histamine-& pepsinogen o] Hulell of sko] ¢l =dl(Koelz er al,'® ol A}-& 38 1%2] 4

N

325 vepdgll, o]zl A4 Hol histamine 2] fe] A (FEX) o] o] A Ko
pepsinogen %-H)ol] 283 E &y Ao 8 AHEith Serotonin® Aol %W A

ARA e HBEe AFANEW A4 E AR AR oA @
histamine o] 2}-& (3} % )o] Ql2} pepsinogen of Huloflz Fgo] Heong (Fig. 4) <
A A Roo] serotonin & FalAl¥lE A H(Kim?® ; Lim'®; Song'¥)& pepsinogen ¥-u)
o] 11‘5(}&:" n]z]x] ot 7o R g YElIch,

o] AF3}zbo] pepsinogen ¥} &2 s} isoproterenol, carbachol o thE- 2] of 32 Abvd
& GolA A FulEsE ooz v total saponin &] B3P A el 29 pELR

By Aoy, oAl propranolol atropine & <l arAJ F-be] B A e A= JA i

Fo mges RANALE Ao Mol ARHLE HelZAelAE Hua el o
DN SR eeb DBCGMP 5 Aol 201§ ohal 4714 244 £33
SRt Fo4RE SulEAE Wosln DBAMP Sl wEAel: feld ol i)
2712 o7 7% total saponin she] BgH el 2ale) T FEOE BHA L
A u) 8ol of A% WAsttae] Jube ¥ 5 Agich, w DBGMP 9} 14t
qRel BgAee dREF FFEETY FIsh FobE Beld oy dAE dede
o4t T AFeNH FTR 5 a2l el
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