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Mutagenic Effect of Steroidal Saponins from Smilax china Rhizomes

Sung Whan Kim, Kun Ho Son and Kyu Charn Chung
College of Pharmacy, Yeungnam University, Kvongsan 713-749, Korea

Abstract— Pontential mutagenic and antimutagenic activities of four steroidal saponins from Smilax
china rhizomes were investigated. These saponins did not revealed mutagneicity in the Ames and SOS
umu test. For antimutagenic activity by SOS umu test, two spirostanol glycosides, dioscin and gracillin,
inhibited the activity of 8-galactosidase induced by AF-2, but their proto-type furostanol glycosides did not

show this activity.

Keywords (] Smilax china Rhizome, steroidal saponin, mutagenicity

AHVA Hzp F& EEFHOZLH
glucoside ™ 5%2] steroid saponin< %He]3keq
o F2% it gvk, YellA E2]H saponin F
spirostanol %Al dioscin # gracillin, furos-
tanol w=tAal protodioscin ¥ methylprotodios-
cin® E3HE(e]3F M.P.M) %
gracillin®] FidiolgdAd & g

= A&,

EE2e] %ﬂ@ﬁﬂ
Furusawa 52°] ¥
v 1980w ol Perry =
F 3 UAFel wEstta 2
o] Al&¢] steroid saponin & &l o]
A= A obE 4 gl

Aol otsht Foks Loyl Mdal

sterol

methylproto-
ol &

285

AEE el w2 gl

olofl =] AWE systemS o]Edpe] EEE F9
steroid saponin & EAWIYAS ZAESL o9
mutagen &2 48 Y 2-(2-furyl)-3-(5-nitro
-2-furyl) acryl acid amide(e]3} AF-2)%% &5
off Z-g-A17 EdwelE AR ARE JHEE
ol94-E AT =R Aulnr) st

AlFsled B 7k AR A7) B

Mgy

M2 % Al—ehtEold s =39

1986110 Fqisted &7, AlEslel AR, 4
-nitro-O-phenylenediamine (¢} 3} NPD), sodium

azide, AF-2¥ Wako A28 NADP, O -nitro
phenyl-g-D-galactopyranoside ( |3 ONPG)+
Sigma A2 % ¥ agar, tryptone- Difco A2 %
87U AR ARSSIE JE RE AR &



286 7148 - &

A% . At

A AFES AREskA

Ames testoll 2|8t FAHHO|IAMAIY — 4o
A8-38F FFE Salmonella typhimurium T A8}
TA100¢] ™1 negative control &4+ DMSOQO,
positive control 241 TA98l+ NPD, TA100
& sodium azide & AHE3IiE, Ames B9
of #3le] ml7] B cap tubeo] F¥|E top
agar % 2ml/ 4 o] deth ofrje] 3EE o
23 A& 0,1m/ A 7}3le] 348 ok 12-164]7)
Wi FEEAs 0,Imli4 7l ow mi-
crosomal activation system -5 AR8-3}= 799
+ S$-9 mix & 7}3te] vl2E] Fu]H Vogel-Bonner
citrate medium E, plate $]ol] 3o 37ColA4] 48
A1z} wheksln histidine revertants colony 43
43k,

S-9 mix H|{Z='“—phenobarbital & HZ 200g
el g4 ratoll Kgw 75mg4 4953t 5734
2 FAE o 16417 AR § Aleja]edsE
AR 2 HEslddh, AEF e Al
A2 AL o 3uEe 0,15M KCl1S 71
glass teflon homogenizer 2 w}s5loic}, o]
homogenate & 9, 000g o4} 108-7F 4A1Ee]3)e]
2 supernatant & s} S-9°% 3¢}, S-9&
Ames test 5 3}7] 2Zo] NADPH regeneration
system -2 T3} S99 mix & 2HE9lon], olake]
RBE 2AL 0-4CoAA #aldo,

S0S umu test o] o8t SoitHolgN U SHEA
HOlRMAIH ~ Ao AL T Salmonella
typhimurium TA1535¢) plasmid pSK 10025 =
dA1ZL Zlolmd Oda 517199 Hhdel Fale] s}
Aot ampicillin(20 pg/mi)°} 3FFH TGA
(tryptone 10g, NaCl 5g, glucose 2g/1/ H,0)
v Rloll FFE AFAIZ|T 12-164]7F wiokd) ohg
2 T8-S TGA vixlol 508 3437 F 37°CollA
ODsoonm”F  0.25-0,300] 2 w7z} wioka]7lch,
test tubeol wiokgl 2. 4mid BFI} &
negative control 24} DMSO, positive con-
trol 24 AF-2% 75t 7 A89] Fx& 3}
A7 FAeldAE HESH,

FEdue|dAg ssle e 25 T

LS

o AF-29} 355 22& 7 A|&E £38le A

o 12

S #3199}, microsomal activation system &
A5 7$ol+ 0.1M phosphate buffer (pH
7.4) A4 S-9 mix & 7Fsk 37CAA 2417k vk
A7l % ODgoonm®lA cell density 2 &4E %
ul2-Fal 0, 2mlel| B-buffer(Na,HPO, 16, 1g,
NaH,PO,-H,0 5.5g, KCI 0.75g, MgS0,-7H,
O 0.246g, SDS 1.0g, B-mercaptoethanol 2,7
mi//1/ H,0) 1.8ml% 3k & 712
ONPG £ 0,2m/ & 713l 28Coli4 10-20%7F
qh8-471 o2 1M Na,CO; 1, 0mi & 7} pH &
EodA] hE-S £744]17]2 ODygonmet ODssonmll A1
7} ZA3%lt}, B-galactosidase T4
< Miller 99 whiloll FalA oleliot o] A4k

A

e

Unit=1000(OD.znm—1. 75 X ODssonm )
(t X v X ODsoonm)
t . reaction time (min)

v . cell volume(m/)
ODso0nm - cell population density

REE-E

Ames testoll 23t EdHo|/N HE—-E 57
o4 229 steroid saponin & EQWelAS #
A3+ A="o| Table I¢]t}, negative control ol
w34 revertants colony & 47} 2uf o]Atd ol
EadolslAde] e Zez AU, TARe
A= negative control ¢ colony 4-7} 1171QlH
ul5le] positive control @ colony 4+ 68171
Sl AS Yepisier 2 A8 F=7} 500
ugQ Wl dioscin& 971, gracillin& 1071, M.
P. M- 1371, methylprotogracillin 2 13134
Eoddiold S vepllAl gttt S-9 mix & A7t
38 wolx S-9 mix & H7ElAl & et
fAkgE 74 ake Ve ol

Table II'E Salmonella typhimurium TA100
S AHEsle]l EodwlelddAlE FATG Aol
negative control o4+ colony o' 47} 10274l
o ®jsled positive control-2 887712 EH=|FA
Frtstgdovt 4 Alge FE7F 500ugd
dioscin-& 13471, gracillin® 16971, M,P.M &

J. Pharm. Soc.. Korea



E B2 (Smilax china)e) Steroid Saponine] Eoiwlo|YAdll u|x& 94 287

Tabel I.——Mutagenicity of steroidal saponins on Salmo-

Tabel III.—Assay of potential mutagenicity of steroidal

nella typhimurium TA 98 saponins
Concentration I,;I;i%g XS :rr}?l‘:i: Concentration ﬁ; i?i?g;o(igiie
(ugl0.1 mi) -S-9 +5-9 (1g/0.1 mi) -S-9 +S-9
Positive control 10 681 704 Positive control 0.08 472 388
(NPD) (AF-2)
Negative control 11 65 Negative control 180 152
(DMSO0) (DMSO0)
Dioscin 250 12 69 Dioscin 250 189 158
500 9 62 500 193 157
Gracillin 250 7 57 Gracillin 250 181 157
500 10 63 500 179 164
M.P.M 250 8 59 M.P.M 250 202 157
_ 500 13 58 500 205 164
Methylproto- 250 14 68 Methylproto- 250 214 165
gracillin 500 13 64 gracillin 500 213 170

Two-fold increase in acitivity above the negative control
levels was defined to be positive. The assay procedure was
described in the experimental methods. Values are means
for 3 separate experiments.

Tabel II.—Mutagenicity of steroidal saponins on Salmo-
nella typhimurium TA 100

Histidine rever-

Concentration tants per plate

(pg/0.1 ml) -S-9 +8-9

Positive control 1.0 887 1594
(NaNs)

Negative control 102 157

(Hp0)

Dioscin 250 129 149

500 134 157

Gracillin 250 181 168

500 169 144

M.P.M 250 150 164

500 162 171

Methylproto- 250 169 165

gracillin 500 160 130

Two-fold increase in histidine revertants above the
negative control levels was defined to be positive. The
assay procedure was described in the experimental
methods. Values are means for 4 separate experiments.

16270, methylprotogracillin-& 1607124 S
o|9AE viEb A okeh, S-9 mix & HrlElele
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Two-fold increase in f-galactosidase activity above the
control levels was defined to be positive. The assay pro-
cedure was described in the experimental methods. Values
are means for 3 separate experiments.
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. 1.—Antimutagenicity by using SOS umu test for
spirostanol saponins against AF-2 in the absence
of S-9 mix.
*; AF-2; 0.08 ugfassay, B-galactosidase acitivi-
ty was 481 unit, control level was 185 unit. The
assay procedure was described in the experimen-
tal methods. Data points represent means for 5
experiments.
dioscin, O: gracillin, @ .

=
o]

Tabel IV.—Inhibition of mutagenicity by furostanol sapo-

nins
. B-galactosidase

Concentration activity (unit)

(¢g/0.1 ml) -S-9 +8S-9

AF-2 0.08 481 330
DMSO 185 157
M.P.M 250 443 373
500 436 357

Methylproto- 250 434 378
gracillin 500 426 351

The assay procedure was described in the experimental
methods. Values are means for 5 separate experiments.
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Fig. 2.—Antimutagenicity by using SOS umu test for
spirostanol saponins against AF-2 in the presence
of S-9 mix.
*; AF-2; 0.08 ug/assay, B-galactosidase acitivi-
ty was 380 unit, control level was 157 unit. The
assay procedure was described in the experimen-
tal methods. Data points represent means for 5
experiments.
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