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21 (Barbara

51 % new structures

49 % known structures

200)



2.1
1986 Petrini

(mutulism simbiotic) (ipathogen)
(Petrini, 1986)

Ascomycota Deuteromycota

dominant
(nabitat)
40 34-40 indivicual
P taa
Isozyme
(Petrini, 1992)
1977 Bacon Fusarium monniliforme
fall fescue, Festuca arundinacea
(Johnson , 1989)
(Clay , 1987)
1988 Bacon
(Stress)
Acremonium coenophilium tall fescue
ergot alkaloid
Balansia cyperi Cyperus p.
Aremonium loin IYegrass A.

loin -(Bacon, 1989)



(Mycorrhizal fung)

(Stierle

,19%)  Epichole typhina Festuca rubra  Atkinsonella
hypoxylon Danthonia spicata 2
2.2
(Strobel 12001) (intercellular spaces)

(stem) (bark) (xylem)  (leaves) (netioles) ~ (root)

(seed) (22)

(mutualistic) (symbiotic)
(commensal )

(Worapong, 2001)

(Strobel 12002)



Appressorium

Intracellular L [ Tll—ilyﬂjb'ﬂ'dfﬁii'é L?SLC:“U;?F
hyphae ~ 1», channel
. T - Arbuscules
nT j Cortex 1
( ~ T
2.2
. (intercellular space)
( - hittp:/fwww.uark edU/depts/agronomy/west/3113/lec.endophyte.ntml)
( :http:/www.apsnetOrg/.../PhotosE-H/endophyte.html)
( :http:/www.cafcs.wvu.edu/plsc/about.htlm)
23

1990 Petrini  Fisher

Quercus rober Salix fragilis

communities Salix


http://www.uark.edU/depts/agronomy/west/3113/lec.endophyte.html
http://www.apsnet
http://www.cafcs.wvu.edu/plsc/about.htlm

Phomopsis salicira Quercus
(homologus)
Quercus . fragilis 2
Q. rober
microecology (Petrini Fisher, 1990)
Kolattukuay
( taxa
5% (consistant)
% taa (corninant) (Kolattukudy, 199
24
pectinase, xylanase

lipolytic - enzyme, non-specific peroxicase laccasees
cellulase, hemicellulase

(Petrini . 1991) Atkinsonella
hypoxylan Balansia epichloe protenase
(White , 199) Apiognomonia
errbunda Melanconium  $p. Seiber

(Sieber , 1999)
(Leuchtmann , 199)
25
2 (Strobel , 199%)

2.5.1 Clavicipitaceous grass endophyte
Clavicipitaceae
1999  Strobel (Strobel , 1999)



Colium tumulentum L)

Poaceae (Sedge)
Cyperaceae (Rush) Jancaceae &

252 Non-Clavicipitaceous grass endophyte

Clavicipitace Ascomycota,

Deuteromycota, Zygomycota  Basidiomycota

26

10
()

(Carroll, 1990)
Carroll

6. indo-3-acetic acid (IAA)  cytokinin



21 (Tan  Zou, 2001)
211 (Alkaloids)
2711 Amines  amides

Amings  amicks Peramine( 23)

Acremonium .
Neotyphodium coenophialum, N. loin, Epichloe festucae Epichloe typhina

ryegrass
(Schardl  Phillips, 1997)
/S S
”ﬂ I
|
2.3 Peramine

2.1.12 Indole derivatives

Indole alkaloids  chanoclavine ( 2.4) agroclavire (- 25
elymoclavine( 25 )
Neotyphodium Sp. (Powell  Petrosk, 1992)



10

I
.Agroclavine R=H
. Elymoclavine R=CH
2.1.1.3 Pymolizidines
Lolines aminopyrrolizicline alkaloids (
26 ) Neotyphodium  coenophialum Festuca
arundinacea Neotyphodium unicinatum F. pratensis

infect (Schardl
Phillipes, 1997) Lolines (Bush , 1997)



1

. Lolire R1=H R2=Me . Norloline R1=R2=H

. Amethyllolme RI=R2=Me . Aformylnorloline R1= H R2=CHO
. IV-acetyinorloline R1=H R2=Ac . Aformylloline R1=Me, R2=CHO
. Aracetylloline R1= Me, R2= Ac

26 aminopyrrolizicine alkaloick
212 ! (Steroids)
(2]
Colletotrichum Sp. Artemisia annua

Gaeumannomyces graminis VAL tritici, Rhizoctonia
cerealis, Helminthosporium sativum  Phytophthora capisici (LU , 2000)

HO

. 3?-hydroxyergosta-5-ene . 3-0x0ergosta-4,6,8( 14) 22-tetragne



12

. 3P ba-dlinydroxy-6/3-acetoxyergosta-7,22-diene . 3P,5a-dihydroxy-6p-phenyl-
acetoxyergosta-7,22-diene

2T Steroick
2.13 (Terpenoids)
Sesqui- - dliterpenes

2.1.3.1 Sesquiterpenes
Sesquiterpenes pestalotiopsin A-C (28

Pestalotiopsis SPp. Taxas brevifolia (Pulici - 19%:
Puic, 1997)
R A
\ HQ %
o('/
—
HO RO HO €

. pestalotiopsin A R=H . estalotiopsin B
. pestalotiopsin ¢ R=Me

28 Sesquiterpenes



2.132 Diterpenes

2 pimarane diterpene ( 2.9)
Abies balsamea (Fincllay , 19%)
' Taxol (Taxus  brevifolia)
Subglutinol A B Fusarium  subglutinas
Tripterygium wilfordii (Lee , 19%) diterpene

X=0,X=H2
29 Diterpenes
2.14 (Isocoumarin derivatives)
|Socourmarin Mellein (
2.10 ) Pezicula 3P (Schulz
, 19%) Gamehorin( 210 ) |Socoumarin
strometa Epichole typhina Pezicula pretense

(Koshino , 199)



4

(0} o}

OH o OH OH (0]

. Mellein . Gamahorin
2.10 |Socoumarin cerivatives

2.15 (Quinones)
Quinones
Altersolanol A( 2.11) pjomasp.
(Yang  199)
(o) OH

MeO

211 Quinones

2.1.6 (Flavonoids)
Flavonoics
Tricin flavone glycosides ( 2.12) bite grass (Poa
ampla) (U , 1998)



Tricn R=H
R=Clc
R=Rna-Clc
212 Flavonoids
217 (Phynylpropanoids and lignans)
1988 Koshino phenylpropanoids
3 (213 lignan(  2.14) Epichloe typhina
Phleumpretense (Koshing , 1989)

Joooconnel
) /O/\/u\o/jo/\o” OH

213 Phynylpropanoids
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HO~_~# 5 o
HO N | /\r\ JJ\/\O\
OH (0] O
@\/\”/o\)\/o\"/ = &l
o RSN
214 lignan
2.1.8 (Peptides)
peptice Leucinostatin A ( 2.19)
oligopeptice Pénicillium
lilacinum (Aral , 1973) Acremonium S Taxus
baccata (Strobel , 1997)
\2:2; =N
[ 2 T
o ¢
L
%\mw/\/mn/k/w
215 Leucinostatin A
2.1.9 (Phenol and phenolic acid)
Phenol and phenolic acid
2-Hyaroxy-6-methylbenzoic acid
pzoma <. (Yang , 1994)
2 cytonic acid All B(  2.16)

Cytonaema 3. Quercus $p. (Guo ,2000)



O@u\
OH

HO OH

17

COOH

OH

cytonic add A R].: Et, R2= H
cytonic add B R].: H, R2: Et

216 Phenol and phenolic acid
2.1.10 (Aliphatic compounds)
Aliphatic compounds
Phomopsis S0 Phomodiol (217 ) phomopsolide B( 217 )
Salix (Hom , 1999)
] r§ﬁ N
. Phomodiol . Phomopsolice B
217 Aliphatic compounds
2.1.11 (Chlorinated metabolites)
Chlorinated metabolites
Phyllosticta §p. Strain 76 3 heptelidic acid chlorohyarin (
218 ) (-}mycorrhizin A (218 ) ()
cryptosporiopsin (- 218 ) (Calhoun ,199)
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OH

. heptelidic acid chlorohytirin . (-Hmycorrhizin A

. (+)-cryptosporigpsin
218 Chlorinated metabolites
. 2112 (Others)
pentaketice

(219 Fusarium 9.
Selaginella pallescens (Brady  Clardy, 2000)

monoterpines 3 Cmethylated  acetogenins
2.20) Pestalotiopsis  Sp. Taxus breyfolia (Pulici

1997)



19

2.20 C-methylated acetogenins

2.8

281 (Antimicrobial Agents)



20

Cryptosporiopsis Cf. quercina Tnpterigeum  wilfordii
cyclopeptide
Cryptocandin (Strobel 199 (22
Sclerotinia sclerotiorum Botrytis cinerea
Cryptocandin
H
HO' = :
o n 0 4-Hydroxyproline
)K/I I N
N (o}
HO, (0]
\__Q\fo ﬂ—<
OH o A OH
3-Hydroxy-4-hydroxy M
methylproline 4 5 Dibydroxy i
omithine O
(CHpl4  Palmitic acid
22 Cryptocandin
Pestalotiopsis jesteri jesterone
(L 200 ( 22)
Steptomycate NRRL 30566
Grevillea pteridijloria antibiotic kakadumycin echinomycin
Catilo , 2000)

2.22 Jesterone



» « ni N

2.8.2 (Anticancer Agents)
Paclitaxel (Taxol®) (  2.23)
Taxomyces andreanag Pacific yew (Taxus brevifolia) ~ Taxol

depolymerization  tubulin
P-388, P-1534 L-1210  murine

leukemia Walker 256 carcinosarcome.  sarcorma 180
(Stierle ,19%)
Pestalotiopsis  micospora Himayalan yew (Taxus  wallachiana)
Tubercularia $p. TF5 Chinese Southern yew (Taxus mairei)
Taxal (Strobel , 19%) Taxal
Taxol
(Strobel , 2004)

2.3 Taol
283 (Antitumor Agents)
Aspergillus  parasiticus
(Recwood) Sequoiatores A B (224 . )

(Noble , 1991)



22

g C\\““ OH
Sequoiatones B
22 Sequoiatones A Sequoiatones B
284 (Cytotoxicity Agents)

Torreyanicacid ( -~ 2.29) Quinone dimer

P. microspore Torreya taxifolia (Florida torreya) (Lee , 19%)
Fusarium . Oxydendron

arborcum Fusaricice ( 2.26) Pyriine alkaloid

(Strobel , 1903)
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225 Torreyanic acid

226 Fusaricice
285 (Antiviral Agents)
(Quercus $p.)
Optonic acids A~ B( 2.27) human cytomegalovirus (hCMWV)
Solic-
State Cytonaema Sp. (Kantorova ,2002)
R2
R1
(0]
o}
OH
OH
H OH

cytonic acid A R1=Et, R2=H
cytonic acid B R1=H, R2= Et

221 CytonicacidA B
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286 1 [ (Immunosuppressive Agents)

Suoglutinol A B( 228)
Fusarium subglutinans Taxus  wilfordii (Lee , 19%)
' |mmunosLippression
antimetabolites, antitymphocyteserum  specific antiboay

28 Subylutinol A
287 (Antioxidant Agents)
Pestalotiopsis  microspora Terminalia
morobensis (Strobel ,
2002) |Sobensofuranone Isopestacin ( 2.29)

2.9
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238 (Phytotoxicity Agents)
Leucinostatin A ( 2.30)
oligopepticle Pénicillium lilacinum (Aral R)
Acremonium  S[. (Jaxus haccata)

(Stroel  Hess, 1997

OH
(o]
OH
ONH CONH CONH C‘O
N
NH
\ HCO NHCO
[¢]
CIO
NH

L LA

230 Leucinostatin A
2.89 (Neurotoxicity Agents)

Ergot alkaloid ( 2.31)
(Bush , 1997) Neotyphodium

coenophialum Clavicaeps purpurea Festusa arundinacea Zizinia

aqugtica (Powell  Petroski, 1992)



231

Ergotamine
Ergosine
P'Ergosine
Egovaline
Egostine
Egoptine
P'Ergoptine
Ergonine
Ergocristine
a-Ergocryptine
P'Ergocryptine
Ergocomine

mOommMmIFSF 7

Et
-Pr
-Pr
-Pr
Hp

26

Eropt alkaloid

RZ
PhCH2

-Bu
Sec-Bu
-Pr
PhCH
-Bu
Sec-Bu
-Pr
PhCH
-Bu
Sec-Bu
P



2.9

40

4-6

(

5-8

25%)

Houtticynia cordata Thunb.

(

23 )

27

Saururaceae

(23
135



28

23
(ttp:/hwww. dailynews, co.th)
(http: A pharm.chula.ac.th)
(http: A cailynews. co.th)


http://www.dailynews.co.th
http://www.pharm.chula.ac.th
http://www.dailynews.co.th

29

210 (258
2.10.1 (volatile oil)
0.005-0.5 (Tang , 199)
(, 2549) thymol, 18-cineal,
decanoylacetalciehyde, J-bomeol, bomyl acetate, camphene, capryl aldehyde, n-cecyladehyce
methyl -noyl ketone decanoyl acetaloehyde
3-0xodocecanal polymerization
decanoyl acetaloehyde hottuynium
(Hayashi , 19%)

CH,

ﬁ){ c

c c

OH

HaC e

[
o)

HsC CHs o)

Thymol Decanoylacetaloehyde

2.33
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2.10.2 (flavonoids)

afzelin, hyperin, isoquercetin, quercetin, quercitrin rutin

2.10.3 (alkaloids)

aristolactam A, aristolactam
Al cepharanone B, cepharadione B, piperolactamA  norcepharadione B

Cepharadione B; R = R2= OCHj, Rj= OCH3
Norcepharagione B; R =R2= OCH3 Rj=H



3

R, ‘I

Cepharanore B; R =R2=QOCHj
AristolactamAll; R =OH, . = OCH;
PiperolactamA; R, = OCH;, . =CH

2.35

2.10.4 (fatty acids)
fixed ol capric acid, lauric
acid, tetradecanoic acid, palmiticacid -~ stearic acid

W‘l

Capric acid; =8
Lauric acid; = 10
Tetradecanoic acid; = 14
Palmiticic acid, = 14
Stearic acid; =16

2.36
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2.105 (sterols)
sterols phytol, /2-sitosterol, spinasterol  stigmesterol

HsC CHy

CH,
CHs

CHs

HO

[2-sitosterol stigmasterol
231
2.10.6
polyphenalic - acid
chlorogenic acid ' fluoride, potassiumchlorice  potassium sulfate
OH
O0CCH ==cH OH
CO
OH OH
OH
chlorogenic acid
2.38 polyphenolic acid

211



2111 (Cytotoxic activity)
Kim (Kim , 2001) aristolactam B, piperolactam A
aristolactam A, norcapharradione B, cepharadione  splendicin
5 A9 ( ; human lung adenocarcinoma), SK-OV-3
( ; human ovarian adenocarcinoma), SK-MEL-2 ( ;
human malignant melanoma), XF-498 ( ;human CNS carcinome)  HCT-
B5( ; human colon adenocarcinoma) splendidin
EDD) 34, 26, 58, 26 14 pyml
arstolactamB ' XF493 EDT0.84 pg/mi
2112 ih (Antileukemic
activity)
Chang (Chang , 2001)
(leukemic cell lines) 5 L1210, U937, K526, Reja~ P3HRL
leukemic cell lines 5 IC? 478-662 py/ml
2113 (Antiviral activity)
Hiang (Hsiang , 200)

plaque reduction assay !
herpes simplex virus
n-cecylaldehyde, n-dodecylaldehyde Methyl-n-nonyl  ketone

influenza
methyl nnonyl ketone, lauryf
adehyde  carpryl aldehyoe herpes simplex: virus type 1 (HIV-])
(cytotoxicity) poliovirus and coxsackie-virus
2114 (Antimicrobial activity)
Lee (Lee . 1997)

decanoyl - acetaldehyde Straphylococcus mold



3

Haemophillus influenza, Pneumococcus  SP., Staphylococcus

aureus Shigella dysenteriae, Escherichia coli Salmonella typhosa
Chen (Chen , 1989)
Streptococcus mutons MT 5091 (seratype c) Streptococcus mutons
OMZL76 (serotype d) MC 250mg/ml
2115 (Anti-inflammation)
Proehstle (Proghstle , 199)
cyclooxygenase 4
cepharanone B, aristolactam  All, piperolactam A norcepharadione B
norcepharadione B cyclooxygenase
cyclooxygenase
prostagranding (inflammatory mediator)
cyclooxygenase

(ICD 156 pg/ml) (Proebstle , 19%)

2116 (diuretic activity)

Quercetin
( , 2546)
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