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Abstract

When ginseng saponin fractions were treated with secretion regulatory agents, it
increased cAMP level at the case of thyrotropin (but the amounts were small). Total
saponin increased cAMP level at DBcAMP and isoproterenol, and decreased the level
at carbachol and propranolol, but at NaF it had little effect. When diol saponin or triol
saponin were treated with secretion regulatory agents, diol saponin decreased cAMP
level but triol saponin increased it except for isoproterenol. Also, in propranolol,
which inhibits the increase of cAMP level, diol and triol saponin showed crossing ef-
fect, too.

From the above results, ginseng saponin fractions are believed that it has the ef-
fects of promotion or inhibition on cAMP production in the thyroid, both diol saponin
and triol saponin have crossing effect on thyroid hormone secretion regulatory agents.
The normalization action of ginseng saponin fractions is notable at the case of NaF
and carbachol.

HA B

AFAzEEe] a7 22 cAMPe Al sl FoiE= Y2, thyroglobulin(TG)
2] Aol F718kR iodide o2l AMEW Fslo] S, AN cAMPe 44E %
A sl A ZE R BuE fa7E BAHE PAAAFEEE (TSH) 2o, adenylate
cyclase & @A FA7]E= N&-2/-O-dibutyryl cyclic adenosine 3/, 5/-monophosphate
(DBcAMP), fluoride, prostaglandin E,, forskolin‘*~®#, ### %4 (cholinergic)=3<l

carbamylcholine (carbachol), #ietel==lal &% 4 (B-adrenergic) & 2 2l isoproterenol,

135



136

AAZ . QAA . A arede) Akt
2852 cAMP 2|&4 phosphodiesterase®] %44 #s8l: methylxanthined E3 o)
dex glem odAlsle BH-E olmed#47] (adrenergic receptor) el 3T (antago-

nist)2! phentolamine, propranolol 5] ateix} glt}?,

TH g Ee] HEuAlel Ag3tchs Apde] A delA] glvk, Hiai $9& Qab:a%
o] W#Alell 4 cAMP2] 58 AR ApA7lEd oL ¥AAFITa R Z7)7) )
oletsr BaElgir), EFF ¥ o4 F%3% adenylate cyclase® ZEAS 71479, $jxde
cAMPE %7F*1# pepsinogen®| #v1-E Fx13c}0, v} gHabAdola]e] el abAdRe] =14

el e Eagl ot gl

¥ AdelA = A EEE BulzdEale] el FHAAAAZNY cAMPe| ko] wx=
dakell W x|FE2F A (total saponin, diol saponin, triol saponin)2] <3e ults)
3, olE EAT Ao B A7 cAMPY] ok n]x|= od ks ebolwghr),

AErE o gby
1. AExz
ARTE S ZFARE A AT 2~3099 AF 300~400g9] Wistard 52 312
A8kt 1At (Panax ginseng C. A, Mayer)-& 24HF 2l Ab (4422 60 & xpaslodc),

Total saponin®l & Shibata 5% Woo %'22] W& o]£3% Jung® Kime) W
el 2)3tel AAjstelem, diol saponin®t triol saponin® F%&-& o] uhg1ve o)L sty
vt QlAHE3E-2 thin layer chromatography (TLC) & #kelgt 3§ A}-&3}eic)

S etherZ vlHAZL F % 7| HAEE olefel & wlz oleiztx] M2 A sHslo]
HepAlkat AEAe AAG obg, w39 FATTS %o Bajste] Qo= Hsigoh
AR 2F gde) vl EtE mel 934 P4l B AF 2 (thyrohyoid muscle) & #e]gh vhe-,
Fro} Z1xke] ajelel] FAe] Acjow Zwle] WAbs)e] gl zhAMAlS wolulgdul, wWelwl 7}
dHERAL F4] Cat Mg ol2°] §l= Hank’s balanced salt solution (HIBSS ; 37C, pH
.40l el M),

4, M|Zufk
Al Zul k2 Davies 59 %93 Feldman £-of w192 2-83fe] A 4]stadc),

5. elatMdEml =HEEe e

Davies 52 w922 Ax|stdel, whods) w34l EollA) wjefed 2 A A8l Ca® Mg o
<] §li= HBSS(37C, pH7.4)2 & %, HBSSZ Az% 7+ 24<¢ 1mM(E2%%)9
TMXset g7 de] 308 =t AZPAE 37C, 5% CO,° 2o & wjeksledcy, ujofo] Brb
F FA Aeld BAe AAsw HBSSEZ Mo thd, £Col4 6% (w/v)el  icecold
trichloroacetic acid(TCA)E 30%-zr 2]sle] ub-8-& F x| 27},
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6. WAMMDAREM(RIA)
cAMP <Fe| 3L RIA 7148 o] &% Steiner %2 w178 AR&-3}siv},

Zz o nF

AATAE-& F R He|gh AP, cAMPe oF& dl&Fel Hlsle] total saponin
10752 (w/v) 2l 5ol 2 47,52% (p<0.05), diol saponin® 10719 (w/v)e] %ol 52,
48% (p<<0,001), 28]l triol saponin® 107% (w/v) 2] F%ell 4] 82,929 (p< 0, 00D & 7}
b A Errskdel, Diol saponin®l A 1074% (w/v) 2] E5E A9y cAMP <F9)
wstel felde] HHrl, AMeldt mE Frel A4 diol saponind triol saponini.tl
cAMP®] oFe] =glom, 1072% (w/v) 2]l FXel4i= diol, total, triol saponin®] 4-o.& Z7}
sl o} (Fig, 1A).

AAR RS Al7PE R Aelgr Agatel A cAMPE] ok TMXE #elstx] oo wxmite] n)
3led, total saponin¥ triol saponin® 3037 Hejgh 7-$-ell4] zhzh 182, 749 (p< 0, 01),
250.60% (p<<0.001) 3 uf-- A F7isbds 2 o] F &1 38 ok S-x 37} b7t k4 s
sit}. Diol saponin®l 7oz 1048-2F A elgt A-%-ol 278,57% (p<0, 001) & 7134 A &
7Fated e 1 olFE e zhAaslclr) 308 2vbda] A& e SR Ekdv) (Fig. 1B).

TSHE Az|gh %9, TSHuES sh¥xelgl ddtel 4l dimifel vlsled cAMPS2] ofo)
258.39% Z7Fsledovd, total saponin, diol saponing z}z} 23txjelst 4§ di= TSH
I whE- el AdTI §A oFe]l cAMPE ebdiedcl, Triol saponing] 7 %ol o 2%
ol wjalod 302, 48%, TSH st5Aelirel vlsled 12,319 Z7Fsksirl(Table 1),

DBcAMPE AHzigt 7%, DBcAMPuHE wH53elgl Aglitol A ) FRbel 83}
cAMP2] <Fe] 550, 00% = Al Frhsisd2vd, total saponindt E-galelgr Al g el M=
DBcAMPE w5 e)at Aot} 29, 57% S7Fstedvt, Diol saponinit 2gFxje]gl A §E
ol 1= TSH whEA |t H]sled 13,95% 2 Al $718}el 2w, triol saponin®] 7%=
41, 61% F7kstdct(Table 2).

NaF& #2jgt 4%, NaFubg& sh5xielgr A3 el dlzgel wstel cAMP2] ofo)
130. 43% #7Fsled2m, total saponinde] H-gtxjz|Fell M= NaF gh5-aie] el wste] 3,
77% S7Fsksdont fr2elidel glsdel, Diol saponin®t #-3tx2]gk 79 NaF wh5ae]fel] »)
3ty 38,54% #HAadlel e, triol saponin®l -felld= olBrul AHAl 34 50% HAiskdc)
(Table 3).

Carbachols ej%t 7%, carbacholitd =5 e|F Agwol A= ol xdtol njsled 222,
98% =713t cAMPe] oF& viehilew, total saponinite] B-gkaje]itel 413+ carbachol
chE-x] 2] ol vlsled 19, 819 zFAzskgdrt. Diol saponin, triol saponing 7z} ®-3kx2)gk 7
- carbachol sH5x 2]l vjsled 7bzk 54,049, 45.29% 7ZHAastedch(Table 4),

Isoproterenold #elgk 73-9-, isoproterenoluh-g GHE-x|2]gF Al gl A= djifoll w8}
o] cAMP ool 39.13% F7istadent f2jddel ldar, total saponin H-gHA wlstel 41z
isoproterenol& wE-elgk Aol HEle] 31, 03% Z71stedcl.  Diol saponin, triol
saponing 7hz} Egtxjejgt A-tolli= gk elte] nlsled zbzk 195, 76%. 172. 10% 2 &4
% 713td et (Table 5).
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Fig. 1. Effects of ginseng saponin fractions on cAMP level in cultured rat thyroids at each (A) concentration

of saponin fractions and (B) incubation time.
CS,DS and TS represent total saponin, diol saponin and triol saponin. The concentrations of agents
used in A were : CS, 10-5%; DS, 10-4%; TS, 10-4%. Each dot and bar represents mean + S.E. of two

or four assays.
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Table 1. Effect of thyrotropin with ginseng saponin fractions on cAMP level in cultured rat thyroids

cAMP % of P vs.
(pmol/dish) control TSH control TSH
N 3.22+0.13 100
TSH 11.54 + 0.39 358.39 100 < 0.001
TSH +CS 11.74 + 0.52 364.60 101.73 < 0.001 NS
TSH + DS 12.47 + 0.22 387.27 108.06 < 0.001 NS
TSH + TS 12.96 +0.23 402.48 112.31 < 0.001 < 0.05

TSH, 50 mV/m/
N, control; NS, not significant

Table 2. Effect of DBcAMP with ginseng saponin fractions on cAMP level in cultured rat thyroids

cAMP % of P vs.
(pmol/dish) control DBcAMP control DBcAMP
N 3.22 +0.13 100
DBcAMP 2093+ 0.78 650.00 100 < 0.001
DBcAMP + CS 27.12 ¢+ 1.61 842.24 129.57 < 0.001 < 0.02
DBcAMP + DS 23.85+1.35 740.68 113.95 < 0.001 NS
DBcAMP + TS 29.64 + 1.29 920.50 141.61 < 0.001 < 0.01

DBcAMP, 1 mM
N, control; NS, not significant

Table 3. Effect of sodium fluoride with ginseng saponin fractions on cAMP level in cultured rat thyroids

cAMP Yo of P vs.
(pmol/dish) control NaF control NaF
N 3.22+0.13 100
NaF 7.42 +0.39 230.43 100 < 0.001
NaF + CS 7.70 + 0.53 239.13 103.77 < 0.001 NS
NaF + DS 4.56 + 0.30 141.61 61.46 < 0.01 < 0.01
NaF + TS 4.86 + 0.35 150.93 63.50 < 0.01 < 0.01

NaF, 10 mM
N, control; NS, not significant

Propranolol& #2|gF 739+, sFE5x2ig Adggeldis it njsled cAMP2] ofol
12.73% 2 #2149l Al F71skedc}, Total saponin #3322l -5, dlizitel wsled 14,
91% #rastadent <] felde] elded, whEae|gol wslell 24,529% s},
Diol saponin #3gAe)d-2 stE-aelstel 8]sled 43, 80% 2 713 A Haslel o, triol
saponin 3] x 26, 72% HAastadvi(Table 6).

A EE Fohel A7), & adenylate cyclase-cAMPAl 2} Ca o] & -phos-
phatidylinositol# & %-8led A=Y, olF Frie] 2H 7|32 -F2 TSH 2|sled 44
4 wi=dl, adenylate cyclase-cAMPA-E %31od shwlalgrdo] &r1sH ! TGS ion pump
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Table 4. Effect of carbachol with ginseng saponin fractions on cAMP level in cultured rat thyroids

cAMP % of P vs.
(pmol/dish) control Car control Car
N 3.22+0.13 100
Car 10.40 + 0.13 322.98 100 < 0.001
Car + CS 8.34 £ 0.71 259.01 80.19 < 0.001 < 0.05
Car + DS 4.78 + 0.30 148.45 45.96 < 0.01 < 0.001
Car + TS 5.69 + 0.30 176.71 54.71 < 0.001 < 0.001

carbachol, 204 M

Car, carbachol; N, control

Table 5. Effect of isoproterenol with ginseng saponin fractions on cAMP level in cultured rat thyroids

cAMP % of P vs.
(pmol/dish) control Iso control Iso
N 3.22+0.13 100
Iso 4.48 + 0.52 139.13 100 NS
Iso + CS 5.87 + 0.60 182.30 131.03 < 0.01 NS
Iso + DS 13.25 + 0.70 411.49 295.76 < 0.001 1.001
Iso + TS 12.19 + 0.33 378.57 272.10 < 0.001 < 0.001

isoproterenol, 20 uM

Iso, isoproterenol ; N, control; NS, not significant

Table 6. Effect of propranolol with ginseng saponin fractions on cAMP level in cultured rat thyroids

cAMP % of Pvs.
(pmol/dish) control Pro control Pro
N 3.22+0.13 100
Pro 3.63 + 0.20 112.73 100 NS
Pro + CS 2.74 + 0.21 85.09 75.48 NS < 0.05
Pro + DS 2.04 + 0.07 63.35 56.20 < 0.001 < 0.001
Pro+ TS 2.66 +0.06 82.61 73.29 < 0.01 < 0.01
propranolol, 20 uM
Pro, propranolol; N, control; NS, not significant
E3lo] A=Y jodidert FEFFELE AE ke R FHsi®ld, =F Ca o]&-phos

phatidylinositol#] & %-3}o],

7} Agrste] FEEATEAZA =
TSHE ZHAdA Zell 4] bl 215138 Z7}a]7] o] &fel) 221729, pinocytosisE:
#Zul 2] colloid droplets] A&

&3 8led glucose AFE A 3FAZ) )28,

gk TSHi 3HAHA1 A )

b0, mpebd) TSHiz AHAHA4) Eel thsbed Al Awdl a2e Zickn @

[}
=

e,

iodide7} lumen®-2 HFE=o] o] FrollA TG iodide

doA Al

FohAl7Id o0, GARAES]) FaT dFU glucosed

QA Edw &2, AdsaEe] BuE F7HA3

4 ale,

o

o2
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g dde] Mo Ee A Es TSHE 2FEE ks cAMP®] ofo] W3slE whlgha]o)
e AR s e Ee] Fuvt Skl 2le duela 9l

2 AFe ] IS cAMPE k% wWEAZ =4, total saponin® 10759 (w/v) o] ¥
Tl Al oF 489, diol saponing 10749 (w/v)ellAl ek 529, 18]l triol saponing 10749
(w/v)ell A 2F 83% Z7}skdct (Fig, 1A). ©17& Hiai %%2] dioldl Q4td&%o] #e| %A
ol ] cAMP k& dA|H o2 ZrhAgivhe Bael e Ao Qzhsich, g gAde) we
H27E 10770 M 1073% (w/v) 2] 4l “}“1?9 FESlA HakgEE Mok F2 B3
nido] 2 v FFH zHdAde] adenylate cyclase?] #FHEAIS Al AMIR 10752} 10749 (w/v) 2]
FrolA ol ez Azhr}, Total saponindt triol saponin® 2] F 3082 7%
A ok 183%, 250% % 714 =4 cAMP7) 718l 2w, diol saponin® el § 10%-¢] 7
Foll A oF 279% 2 7 Al Er1sksdc (Fig, 1B), whebx diol saponin® total saponin,
triol saponin?t el A7t 7h} w2 A el ez Ao},

HpFAE R R A A FaEe] PulE FA471 TSHy cAMPE oF 258% %7
AlZch(Table 1), ©1721& FdA cell linedl FRTL-5 A& A48 Weiss 5%, Corda
S, Yun §°22] Hye)l dXshe Ayeloh, TSHe QAHdE-& H3x)slel-e o total
saponin, diol saponin® cAMP2] <ol tiEFe] 53 #4184 triol saponin?t <F
12% & A Frhsldrl, o7l A Ee] $87]) FfHel wEe|shA 2H4-5le] cAMPE]
k& F7HA 7= TSHe 21310120 qlabdR-o] ah-go] Aafxl 2 o8 &) 4%},

cAMP2] fAHE-a 24 adenylate cyclaseel] 2H2-3h= DBcAMPY: 21 2R&-2 3 214141 4
Fuje] sl gdat jodide FUE FURA AN FAMI 2L BulE Halgopesy
DBcAMPx= cAMP2] oF& 550%vt Z7FA 4 e (Table 2), Schell-Frederick® Dumonti=
ol21gt oF4S, DBcAMPI= phosphodiesterase® =hgoll tste] cAMPH U} #] &4 o] 7}a}
vk, iz lipophilicdlzl witel] 22§ o5& 5 g% Zolehir F7hx] 7l ow
Awdstgdc), o] 7hedell vlFe] ¥ o] DBcAMPY: adenylate cyclaseel #H8-3% # opule}
cAMPet gle] HAE=ADS 5 ki A4sich, DBcAMPSE ol b4 3--& Bg)hx 2] syl
& o, shExjele) wisted cAMP2O| oFo] RN Frbslelizdl 1 F7F %2 diol saponinel 7F
2 2Fgka (13, 959%), triol saponine] b3 21t} (41,619). ©170S 2k alarAdHo] TSHeoM=
@e] DBcAMPS2] 2H-&-of tisfe] =8-7] Agto) oJgr Axpd viepds]y] w el Ao w Azbyl
o},

Fluoridei= 3H434 Al 2] adenylate cyclased HstA #A3841710 cAMPS k& &7}
A171529, iodide 48 S7HAlA wkalale] jodinationd 3454 7)1 E"-olep® 1}
TSH, DBcAMPsh= =He] colloid droplet 3 Aol #3517} ¢lcl?, Fluoride® NaFo] 3
g2 Helslg & wl cAMP) oF& oF 130% Zrbsbedrl, c1eiv labAd s Bgkadelsiede
o total saponind 5 eje] FF3 skl 2, diol saponin® triol saponin® w
Hxaele] Z-5-Hxol 30% o144 2k, Diol saponind triol saponin® vl o w71 vhi 3
} (4, 04%).

FHAFdEAQ carbachol2 702 FFalde A sl Ao} jodination®}t glucose A 3lE
32171 cAMP2R Z7ks oA A e el 813 e] bAoAy cAMPe| okg &7}
AlZG e (Table 4), <1712 oge] FHe] Faded 29848 53 cAMP 9] sl vjod
sloh= Mills®t Sherwin®l B30 51ed 3l of, &9 Zjolef] mpE 3 2] Eo]AMd| 7]l s}y
Zog AzrEch Aabdde] B3 ele] A Sl By osbExiele] 73X cAMPe] 9o
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2ol izdl, 7 #-2 diol saponinellAl 7Y 23t} (54, 0495), Aol AL A5 i
[=] S A

Ho &e]qsAdeLr)e] AYse carbachol?] #HEE oA Al AR s MEIch
Bol Fag oo n aaxd ol HAsEE-2 fluoride®t carbacholell 4] 7}3 Frel=
vhepsbel,

v el e B ale) ] wlelol=ddwl A% Bl isoproterenol> cAMP2] k& °F 39% %
7Fx1 %} (Table 5), Spauldingi} Burrow?3= isoproterenol& ZHAabAdel x=lsld & o
cAMP2] eFo] Zvtslddviy R skl ev, Maayan 5°¥& 1 A3 AAJds = e {7}
ZAgca stgdh, o &2 isoproterenol®] 242 TSHYE 2zt dejuiny, TSHel 22
szla)3s olzx] Zathm AWsteliul, Table 13+ Table 5% wlashel 3 @ ol&el 4
el @S o 4 glel, TSH¢ @) isoproterenol® wlefol=dldal#87)
7] wf ol 1 2hgo] mbEA Yol 2L FFEo R Jeks vl el
T ogTrEIY, alAbdRe WS Aele] Aud ©F cAMPSl k& T b T 3 A%

ro,
a3
o

b
[

A

,-N

= diol saponinel 7F¥ Eth(195,76%). JF 2 zHAAA zoME alabdiEe] HAR
isoproterenol?] zH8-& Zx1x7# TSH2] A% (Table 1)} &2 FF°.2 cAMPY & ¥

ol gl A%,

AW or =gsled isoproterenol?] 71%& zabwtEl= propranolol”®] -5, =T
cAMP2] oFo] §2}sbA vhelxd 78 (Table 6) propranolol®] A x}8-22 g)ale] riol4te]
cAMP7} AAEA) 92w TMXel 2ste] A% cAMP2 #3157 dEd Aoz siAs
o}, el AIdE-2 jsoproterenocle] 72} w2 ¥F cAMPe| & AaAlRed 1 AERE
carbachol®] 7$-2} zro] diol saponine] 7F& 2t} (43, 80%).

Seo 392 9lale] 2% EF ginsenoside Rb,7F wlelel=dl G A %A 7871 HeolH o
2 Agraicly ®uskedal, Jin 9% Ca®t cAMPel| 23t A ElE EAEd i oI
50 £87d ofsled 7t QA Ro] Zhzt thEA wkgd 4 v R, o] B
3 A#BAlA E o] carbachol, isoproterenol®} propranolol?] 7-¢- alatAdiE-Eeo] ¢87]el

AQHo g ztgsle] A £ dA9 71%E vellUS Jhedel vk AARcd, =%
TSHS} isoproterenol-s A2 g B2 5 eloir 2 A% vh=x9tk diol saponing 2F7+)
tbA 4, triol saponing ZE7FEAFME el =, o2 F5A7 A4 diol saponing #
4 #a47F vlehvbat triol saponin® FRAEDE Jepicihis M09} 32E ofate] AHbEAR
&) 1€k, welA diol saponin¥t triol saponin® 787 ZAgel digh ek i 2EoF

ol 4] zhe] 7 eliz Ao Al ZhEICh,

2 o

Az e ¥e & EA(TSH, DB cAMP, NaF, carbachol, isoproterenol, pro-
} (

13
A B

pranolol) & total saponin, diol saponin, triol saponin) 2 B3xal7} A9
CAMP2] ool A= d &8 ol flted, Ao HAAS 49 == 7UZE T F 3
AiEer FvlzdEadd e 77 RgAe], £ d5xested cAMPY k& =4}

Al @aks Aelgk A4S, total saponind 107°% (w/v), diol saponin®} triol saponin

& 107% (w/V) 8] FEel A 27 7hg we F7hE vhehiddeh, s e R PulagEas
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23219 AR Fre A9 e s,

#gaelgt A%, TSHel wsixe Z7laasE ovtebyxwt 1 of4L 2t Total
saponin® DBcAMPS} isoproterenolol] wWsjr+ Z71& 35, carbachol® propranololel
el s FaadeE Jeligdn, NaFel diside dsfel =7 9stvh. Diol saponindt
triol saponing 1 <& thEZAWt jsoproterenold H A eld 7-+-& A3t diol saponin
& A AIE, triol saponin® ZF7LEAFNE Hel Abata-g Jebliglvl, AAAFE FHHA
= propranolold]l s % diol saponind} triol saponin Aulsl= AAE Jepdich, <l
A H-o] A Abshaba-2 NaFe} carbachol®] 7-$-oll 4 Fx=ei= Al viebyo),

olAle] AFEL AALARo] stz YA Bulo) Hedsti: cAMPe] Aol &3

= AAE Pk Ae vehha vk,

o =
elg &8
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