ABSTRACT

The Oriental Materia Medica in viewpoint of natural products chem
Byung Zun Ahn, Pharmacy College, Choongnam University, Korea

There are the Seven Effect of Drugs and unique processing methods in Chinese
traditional medicine. The Seven Effects are single effrect(H1T), additive effect(fin,
f1%0), synergic effect( A&, flI{#), antagonistic effect(R12, k5#71), inhibitory effect(4
#1)  neutralizing effect(fl#) and opposite effect(#iR). We are interested in
synergic effects of some drugs and components Addition of OLDENLANDIA
DIFFUSA to Kilkyungtang combanation enhanced the cytotoxic activity of
Kilkyungtang against A549 and B16-Fo eells by 20% and 50%, respectively. The
Oldenlandia-added kilkyungtang also potentiated the cytotoxicities of mitomycine
Cand 5-fluorouracil. ar-turmerone. isolated from the root of Curcuma longa,
potentiated the cytotoxic activity of sesquiphellandrene(isolated from the same
root), aurapten(isolated from Aurantii semen)or cyclophosphamide by 10 times.

The purpose of the processing(f&#:) of Chinese grugs is to remove unusable
parts of plants and to eliminate toxicities as well as to produse new active
components in drugs. On a occasion of study on the anthelmintic drugs against
the chinese fluke(Clonorchis sinesis, HrtlA~Evwl), we have observed that the
processed mume fruit(¥5#3) possessed a very very potent clonorchicidal effect,
while the methanol extract of the non-processed fruit inactive. The active
component  was isolated from the processed mume and identified as
5-hydroxymethylfurfuryl aldehyde. This substance dose not occur in the immatur
fruit and was found only in the processed one. Wehave heated the immature fruit
in an oven at 90C for 52 hrs and found that the heated fruit eame clonorchidal.
As demonstrated in these and other example cited in this presentation, the natural
products chemistry is contributory to univeiling the drug effect ensued from the
processing and the synergic effect of Oriental medical drug combinations, and to
rationalization or modernization of the traditional medicine.
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BenzoyImesaconine (BM) Benzoylhypaconine (BH)

Scheme 1. Structural change of toxic alkaloids of aconite tuber
by heat treatment
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Table 1. Change of Alkaloid Composition and Acute Toxicity of Aconite
Roots during Heating(Hikino et al. Yakugaku Zasshi 1977)

Alkaloids(%)
Drugs Heat(hr) | HA MA+AC | BH BM+BA | LDsg
Ajapo-1 |0 0.11 0.22 0.03 0.06 0.09
1 0.12 0.16 0.04 0.08 0.18
2 0.11 0.13 0.05 0.10 0.51
4 0.10 0.07 0.09 0.16 0.99
Ajapo-2 | 0 0.11 0.22 0.03 0.06 0.09
1 0.11 0.13 0.04 0.07 0.21
2 0.11 0.11 0.06 0.15 0.68
4 0.10 0.09 0.08 0.16 1.3
Ajapo-3 |0 0.12 0.19 0.04 0.06 0.11
0.5 0.10 0.10 0.04 0.15 1.1
1 0.09 0.10 0.06 0.20 1.6
2 0.07 0.08 0.07 0.24 >10
4 0.06 0.05 0.08 0.25 >10

A japo-1; dried raw root was heated at 100 C° for the time course
mentioned in Table, A japo-2; dried root was heated with 20% water
under the same conditions, A japo-3; dried root was heated with 4 fold
water under the same conditions, HA;hypoaconitine, MA; mesaconitine
AC,; aconitine, BH; benzoylhypaconine, BM; benzoylmesaconine, BA;
benzoylaconine.

?

Result;

By A. japo-3, HA tranformed to BH and MA/AC to BM/BA
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Table 2. Contents of diterpene alkaloids of various Aconiti Tubers (raw and processed) by HPLCa(mg¥)
(e}d A1 5-:1989)

Aconiti Tubers Ma® AC BM BH s’

Dried bu-ja 51.6(61.4)d 19.2(22.9) 10.4(12.4) 2.8 (3.3) 84.0
Dried bu-ja 10.8(13.3) 7.1 (8.8) 53.3(60.1) 9,5(11.7) 80.9
Dried 0-du 31.4(51.0) 10.0(16.2) 11.6(18.8) 8.6(14.0) 61.6
Dried O-du{H)® 20.6(26.7) 5.0 (6.5) 34.8(45.1) 16.8(21.8) 77.2
Kyong-po bu-ja 13.8(30.8) 15.0(33.5) 10. 4(23.2) 5.6(12.5) 4.8
Kyong-po bu-ja(H) 4.9(14.7) 3.8(11.4) 15.6(46.8) 9.0(27.0) 33.3

g

Fig.1. Berberine glycyrrhizinate
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Table 3. Wormicidal effect of the solvent fractions on the liberated metacercaria of
Clonorchis sinensis in vitro({} ¥ &%: 1985,1986)

Fractions First disappearance of oral sucker movement Death of all the worams
Control - > 72 hr
Petroleum ether fraction - > 10 min
Ethyl ether fraction 10 sec 1 min
Ethyl acetate fraction 1 min 2 min
Vater fraction 2 min 4 min

Control : Physiclogical saline was used for control.

ether ext.

dissolved in CHCl3:MeOH(19:1)

insoluble soluble

silicagel
column, CHCl3:MeOH(19:1)

Ful " k2 *Fa3 Fod F.5
silicagel column, CHCla

Ful Fu2 ' K3 Fud Fo 5
polyamide column, water

IR

Sephadex G-10 column, water

active substance

Fig. 2. Isolation of the active substance from the ether extract.
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0 CHO
OH

5-Hydroxymethy | furfural

Table 4. Wormicidal effect of the active substance on the adult of Clonorchis sinensis in vitro
(¢ 2§ 1985, 1986)

Status of adult worm Active substance( lmg/ml) Control
First appearance of convulsion 2 min - .
Death of all the worms 10 min 72 hr
Body relaxation after death Yes No

HO

OH
0 conc:.HCI | l
oH >
OH 0 CHO
HO OH
Glucose

S5-Hydroxymethy |l furfural

Fig.3. Transformation of glucose to 5-Hydroxymethy! furfural

(Haworth et.al.;J.Chem.Soc 1944)
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Table 5. Effects of Sanjoinine-A and -Ah1, Nomuciferine and lysicamine
on Hexobarbital-induced Sleeping Time of Mice(Han et.al.;Pure &
Appl.Chem. 1989)

H O

HN NH\/Q
(o

S-(-) form(natural

lat 200 ©C

R-(+) form(transformed)

control | sanjoinine-A sanjoinine-Ahl

Img 3mg 10mg/kg | Img 3mg 10mg

18.3 min | 26 30 32 33

11 25 45 39 46
control | Nornuciferine lysicamine

29 [ 46 | | 44 |

Mean values, n=7

CH;0 CHy0 SN

CHy0 H\CH3 CH,0 o
200 °C

9 (J

(-)-Nuciferine Lysicamine
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Table 6.  Precicription of Kilkyungtang(XKT)

nn = X&(z)
R . ] Platycodi Radix 8.0
R B Fritillaria Cirrhosae Bulbus 8.0
I 2 i Angelicae Gigantis Radix 6.4
D% Ll Trichosanthis Fructus 6.4
unoe Aurantii Fructus 4.0
oL Coicis Semen 6.4
E-1=). 4 Mori Cortex 4.0
[ 1 ! Stephaniae Tetrandrae Radix 4.0
4 X Glycyrrhizse Radix 2.4
% X Astragali Radix 4.0
¥ Armeniacae Amarum Semen 2.4
" 8 Lilii Bulbus 2.4

Total amount 58.4

s KKT-I.KKT o AR (Houttuyniae Herba) 8g
ss KKT-I1.KKT ty &97E48EM(Oldenlandiae diffusae Herba) 8
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Survival frac. absorb.(% Control)

110

60 T T T T
0 10° 10° 107 10

g/ml

~a- KKT -4 KKT-l —%— KKT-ll

Fig. 7. Antitumor effects of KKT, KKT-i and KKT-1l on
A549 cell
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110

Survival frac. absorb.(% Control)

40 T

- KKT -+ KKT-| —%— KKT-II

0 10°° 10°° 10°°

10

Fig. 6. Antitumor effects of KKT, KKT-1 and KKT-il on

B16-Fo melanoma celi

Table. Cytotoxicity Enhancement of Red Ginseng Extracts and

Polyacetylenes on A549 and SK-OV-3 Cell Lines

g/mi

_agents cells petr.ex |eth.ex pn pd pt
5-FU A549 33% 36 29 - -

SKOV-3 | - - 23 - 22
ADR AS549 - - - - -
SKOV-3 |27 29 - 22 -

TMX A549 46 - - - 27
SKOV-3 | - 20 - . 17 -
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Rhizoma Curcumae

(a)

Petroleun ether Ex. { 7. o)
l (b)

Fr-1(7.1)  Fr- ll()ZO) Fr-111(6.8) Fr-l\l()ZO) Fr-VLZO)
(c) (e) (f)

ar-Turmerone

Fr-Illa(15.5) Fr-lllb()ZO) Fr—[lL()ZO) Fr-lIIl()ZO)
()

Compound MI(15.5)

Fr- I a(>20) Fr- I b(20) Fr- 1¢{>20) Fr- 1d(>20)
(d)

B -Sesquiphel landrene(20)
Scheme 2. Isolation of the cytotoxic principles from Rhizoma Curcusae, EDSO values{sug/=e)

are in parenthesis.
(a): extracted with petroleun ether fot 72 hrs, (b): chromatography on silicagel

column{SC), benzenesaceton(1:0-3%, gradient, (c): chromatography on SC, n-hexane
acetone(1:0-1%, gradient), (d): chromatography on SC, benzene, (f): chromatography
on SC, cyclohexane/ethylacetate(98:2), (g) chromatography on SC, n-hexane
/acetone(98:2). k
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Table 7. Cytotoxicity enhancement of the fractions by Fr-II(EDss>20)

Fractions EDso( 1g/m8) Fractions EDso( pg/ me )
Fr-11I 6.8 Fr-IV > 20
Fr-V > 20 Fr-la > 2
Fr-1b 20 Fr-lc > 20
Fr-1d > 20 Fr-II+Fr-11 3.5
Fr-1I+Fr-IV 17.8 Fr-11+Fr-V > 20
Fr-1l+Fr-1a > 20 Fr-11+Fe-1b 7.3
Fr-1l+Fr-lc > 20 Fr-1l+Fr-Id > 20

Table 8. Enhancement of the cytotoxic activity of some cytotoxic substance by ar-turmerone,

Mol ratic’

3:1 2:1 1:1 1:2 1:3 0:1
Compounds
B -Sesquiphel landrene 4.9 5.1 5.2 8.2 8.5 20.0
Compound [II - 3.9 6.6 7.1 - 15.1
Aurapten - 2.8 1.6 1.2 - 10.1
Skullkapflavone II - 2.4 4.8 3.7 - 3.8
Panaxydol - 0.031 0.028 0.03 - 0.03
Acetylshikonin - 0.09 0.09 0.12 - 0.10
MeCCNU - 0.71 0.28 0.48 - 2.81
Cisplatin - 0.16 0.14 0.15 - 0.15
Mi tomycin-C - 0.11 0.12 0.09 - 0.10
Cyclophosphapide . - 1.31 1.81 1.73 - 12.7
5-Fluorouracil - 0.08 0.09 - - 0.15
Mephalane - 0.15 0.15 0.14 - 0.31
Adriamycin - 0.01 001 - - 0.009
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Synthesis of racemic ar-Turmerqne(syan ified)
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