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Abstract; The species of the genus Isodon from Lamiaceae are often rich in diterpenoids with high medicinal value.
According to its frame and oxidation level, the chemodiversity of diterpenoid compounds in genus Isodon was investi-
gated in present study. UPGMA analysis showed that Isodon can be divided into two groups: one is the species pro-
ducing diterpenoids with two or three ring skeletons, the other is producing diterpenoids with four ring skeleton.
When the compounds were mapped on the molecular phylogenetic tree, we found that the species producing three cy-
clic diterpenoids are much older, such as I. lophanthoides and I. lophanthoides var. micranthus, while those produ-
cing four cyclic diterpenoids are younger, such as I. adenanthus and I. xerophilus. These results will contribute to
finding and exploiting the active ingredients of dierpenoids from the genus Isodon.
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Table 1

5%%%MBZE (oridonin) C-1 fiZ] C20 SIAIENLIKA

The oxidation level of enmein and oridonin

C2 C3

Compound

C4 C-5 C-6 C-7 C-8

Enmein 0

Oridonin 0

-1 1 3 0
-1 0 2 0

Compound

C-14 C-15 C-16

Total

Enmein

Oridonin

-2 2 0

~14
-16

0.97

Combined cpDNA-+nrITS-BI

0.77

0.54
1.00
1.00

1.00

1.00

0.92
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1. xerophilus
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I taliensis

1. nervosus

L flexicaulis

1. glutinosus

I irroratus
1. flavidus
1. scoparius
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L ﬂabelﬂfgnnis

b = -

76

L sculponeatus
I bulleyanus

I calcicolus
1. megathyrsus 1
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1L coetsa

L. pociophylly,

% 1.00

B

I. ternifolius

1.00

030
0.58

A

0.96
1.00

T Tiispidus 2
1. yuennanensis
I phyllopodus
Skapanthus oreophilus
. lophanthoides
1. lophanthoides var. gerardianus
L lophanthoides var. micranthus

M1 .

Fig. 1
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RAKFLETIRRGEL TR (5 H Zhong 55, 2010)

trees derived from the MPanalyses of cpDNA+nrlTS sequence data (Taken from Zhong et al., 2010)

Left: Bayesian consensus of 9001 trees derived from the analyses of cpDNA+nrlTS sequence data. Right: Majority consensus
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Fig.3  The structure of diterpenoids in Isodon
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Fig.4 UPGMA cluster results
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= Isodon adenanthus
= [. xerophilus

I. rosthornii
= [. gesneroides

—— |, amethystoides
g |, bulleyanus
B = | calcicolus
r— ] criocalyx

I. flabelliformis
——:- L sculponeatus
= . flavidus
a I scoparius

L forrestii

L phyllostachys

L. wikstroemioides
L flexicaulis
f—— ] glul’iHOSLlS

s [. grandifolius var. atuntzeensis
E- L leucophyllus
—— | [1TOratUS
= [. japonicus
:- L taliensis
— — ] japonicus var. glaucocalyx
L loxothyrsus
I. melissoides
b |, rUgOSIfOrmis
= [. megathyrsus |
= [. megathyrsus 2
h—— | NCTVOSUS
= I. coetsa
= [. pleiophyllus
L hispidus 2
L. phyllopodus
L. yuennanensis
Skapanthus oreophilus
s I. lophanthoides
I. lophanthoides var. gerardianus
s [. lophanthoides var. micranthus
= [. ternifolius

K5 TS WITE T A SR A A
(REFRETR 0, KEFREZH 0, ARFRE
TEHRWE) (T RGMIR A Zhong &5, 2010)

Fig.5 Distribution of diterpenoids in Isodon
(black means four rings diterpenoids, grey means three rings
diterpenoids, white means two rings diterpenoids)

( phylogenetic tree taken from: Zhong et al., 2010)
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A=, FEHREA AL e AR AU =4 3% 3]

* Isodon adenanthus
= [. xerophilus

L. rosthornii
* [. gesneroides

pr—— ] amethystoides
=== [. bulleyanus
K= | calcicolus
s = | cri0OCalYX
pe= |, flabelliformis
Rewsn v | sculponeatus
o [. flavidus
a . scoparius
= [ forrestii
= L. phyllostachys
* 1. wikstroemioides
= . flexicaulis
= 1. glutinosus
En I. grandifolius var. atuntzeensis
= I. leucophyllus
h—— | rrOTatus
:- L japonicus
= [ taliensis

a— pr— ] japonicus var. glaucocalyx

= I loxothyrsus
_E' L. melissoides
I. rugosiformis

= 1. megathyrsus 1
= 1. megathyrsus 2
h— | Nervosus
— s | cOCtsa
b s |, pleiophyllus

L. hispidus 2

I. phyllopodus

L yuennanensis

Skapanthus oreophilus
= . lophanthoides

I. lophanthoides var. gerardianus
= [. lophanthoides var. micranthus
= [. ternifolius

Fl6 b2 MR S8 8 A 4530 m 4 A HLAE
(PR FIR TR 43 B 2 % D 3 1A o, B-NEFIEA R,
FA (6 27 I K B 43 B AR 2] ) 88 D 3R C o, B-ANEAIEIAR )
(T RGEMIRE . Zhong %7, 2010)
Fig.6 Distribution pattern of active diterpenoids in Isodon
(black means diterpenoids with D-ring ¢, B-unsaturated ketone,
white means diterpenoidswithout D-ring o, B-unsaturated ketone )

( phylogenetic tree taken from: Zhong et al., 2010)
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