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Summary

Effects of auxin, cytokinin, jasmonate and light on ecdysteroid contents were
investigated in Polypodium fauriei L. and Achyranthes japonica Nakai, and
distribution in each tissue and change with developmental stage of ecdysteroids

were studied in A. japonica.

1. B -Ecdysone and polypodine B were identified in both P. fauriei and A.

Japonica. The major ecdysteroid in these plants was B -ecdysone.

2. Addition of cytokinin and methyl jasmonate in the culture medium increased
ecdysteroid contents in both of the plants P. fauriei and A. japonica whereas

auxin did not.

3. The ecdysteroid content of P. fauriel was increased when the plant cultured
with decreased light intensity. The degree of change in ecdysteroid content was
higher in leaf than in root. The ecdysteroid concentration was decreased in the
plantlet of A. japonica grown in dark whereas increased in the plantlet grown
in light. However, the total amounts of ecdysteroid per plant were remained

nearly constant in both cases over the 7 weeks of culture period.

4. Roots, stems and leaves of seedling of A. japonica which were germinated
from seeds contained different levels of ecdysteroid. The highest level of
ecdysteroid was observed in root. The ecdysteroid level in leaf was changed

with age, young leaf contained more ecdysteroid compared to old one.

_ii_



5. There were also big difference in the level of ecdysteroid content among the
tissue parts of A. japonica at flowering stage. The seed and funiculus showed
highest level of ecdysteroid content. The ecdysteroid level in funiculus was

decreased with maturing whereas that in seed was increased.
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1.4 &

Ecdysteroidt= 2% ¢ €3 & Z33E ¥4 E 7142 QoA 2F€E€9sE
E (insect moulting hormone)2 2 &1 ] o9 (Fukuda, 1944), o] & ¥ HF2=2
4R AL a-ecdysonel 2 19531 Butenandt®t Karlson o] F9]9 #3FoE
2H dgddu. 2 F Fo WA o-ecdysoneRtt E4do] £ -ecdysone
o] &3] ¥ A} (Hocks et al, 1953; Nakanishi et al., 1970). 2 ¥ ecdysone®} A}
¢ Fxd 848 /1A #L steroid 3 EC] €A ecdysteroidz EFHIL Y&
8], ecdysteroide= steroid®@ ol cholest-7-en-6-onecl&te FZ4 5AL 71A49 3,
14, 2291 &40 FEHoZ £471E 7M1 9t

Ecdysteroide 3 8% oive A EAHE EAHEH, 2 §FS 23 B
o 84 82 Aeg 48A 9 (Chou & Lu, 1980). A &HH9 5Eyz=2g
(phytoecdysteroid)< 19603 W] Fyt2E AT =Yoo, Imai F(1969)L 1867 738
£ 1056F 9 A& & AAY £ 3 FA A SFzAE, WA
T FAHNES 3F U4E 4% FF, FYYR, HAYF, 0§ ¥ E, 4578E, ¥
39 Trillium Smalli, 532 Lychnis Miqueliana, 1 %%, 3%%, 28 5 2
S48 165 204 30F 9 ecdysteroid’} E9 228 34,

2 Al HAHE ecdysteroide= 1009 712 o]4fo] & A Yed, 71E
FHE olFt @A Fo W Ci, Ca, Cz Cs, C B0l U+EH  Cr steroids
poststerone, Cs steroid+= rubrosterone, Cx steroidt a -ecdysone, B8 -ecdysone,
ponasteron A, ponasteron B, polypodine B, pterosteron, inokosteron %°] %l3i,
Czs steroid®+ makisteron A, makisteron B 5°] glen, Cx steroidZ&
makisteron C, cyasterone, ajugasterones o] Uut}. & E A A &8 FHFHo AL
polypodine B, 22-deoxy-20-hydroxyecdysone, B -ecdysone, integristerone! d
o] F ol ME A-ecdysoneol 7+ el #@H L fUvH(Lafont &Horn, 1989).



Lo g FARY ol 2 ERHFE ¥ ecdysteroid®] oF F4
o] B 11§ (Mosharrof, 1987, Pifferi, 1990 ; Ibatov, 1995) o w2} ecdysteroid®] &
f5ok7t il AYolo M ecdysteroid®] wWFAAbe] FAHe] RepAlm v
Ecdysteroid ¥ & #7184 49d(Kerb et al, 1996; Furlenmeier et al., 1967
Edwards et al, 1968; Kametani et al., 1980)c] ¥ ¢ = o} glov gAdnlgo] ol
E7] qFo AEAY 53 AgAdo2YH 2HAA e o] GAHeH, o
B =% HEANANY ¥IE(Warren et al, 1988; Meszaros & Morton, 1994;
Grau and Lafont, 1994), A &4 (Grieneisen,1994) % ecdysteroid? Wl ZFAd4it= #
dE 477 oA A

AZA F9 ecdysteroid FFL HNEEFFHFUY ZHR YA ok zko)7t Pn
(Grebenok & Adler, 1991), 4243z dAs Aol AHNE gape Roz
g3 A UrHCamps et al, 1990; Schmelz et al, 1998). ©] AT ecdysteroid&
g gadtn e Aoz 4dA v JAY G LA (Polypodium fauriei L.)%
& % & (Achyranthes japonica Nakai)®) 9+t ecdysteroidd FHE& #3dn
A EAHA2AAQ auxin, cytokinin, methyl jasmonate 2] ¢ % A7} o] & HE
A9 ecdysteroid B Fel X Y B =R Y'Y ecdysteroid ¥F W
g ZAIg L ZH ecdysteroide] dFA o, 4¥A B {34 229 R AY
4 AR QT 7180 He ARE AFTHA FUH.



n.208 % uhy
1. M=

1.1, AEAE
AFxo AR v YA QA2 (Polypodium fauriei L) HF 5
(Achyranthes japonica Nakai)-& Z+Z 1999d X o] &YX A a3 8l ALg-8 .

1.2. 714

AgAge FA3e Al4¥ Blender£¥ Cutting mill (boo-il co., Korea),
ANEAA o= Centrifuge (Beckman, U.S.A.), Ultrasonic cleaner (Branson,
U.S.A), Vacuum manifold (Restek co., U.S.A.), Vacuum rotary evaporator
(Buchi Labortechnik AG., Switzerland) 28 2 ecdysteroid 3} &2 229 A%

o= high performance liquid chromatography(Thermo Separation Products, Inc.,
US.A)E A48 (Table 1).

1.3, B£F 9 MY

Ecdysteroid #£F 22+ Sigmarl9] a-ecdysone, 8 -ecdysone, polypodine
BE AH&atln, 4EME2AA MY Sigmartel 24 - dichlorophenoxyacetic
acid (2,4-D), benzylaminopurine(BA), methyl jasmonate, thidiazuron& A}& & $3t}.
20, 22 - diol¥ ecdysteroid A A| ¢l PBA catridge® A}-£3 %4 VarianAlel 'Bond
Elut LRC'(bonded phase - phenyl boronicE silicad] #%2g A7 ¥§)8 AlL84
3, 7€t Al92 BF HPLC grade& A43l4th PBA catridge 44 4% dog
AHE-E A €58 4L boric acid 200 mM# lactic acid 5% (w/v)& X &3lE 70 %
(v/v) methanol & dojgleon, A7 ELHL glycine 100mM & 4-& 10N
NaOHZ pHE 822 ZA%F f4& AL&3grt



2. 44

2.1. Auxin, cytokinin, methyl jasmonate, ¥ ]2

Auxin®.28+& 24-D @l cytokinin® 2+ BAE IN NaOHel =9 200
mg/L 559 stock solution THE %! 3L, thidiazurone® Z %2 methanold] %o &
2 84389 20mg/L stock solutiong TE NS methyl jasmonates 1% tween
80 #3AA 10 4 M stock solutiong THEO] AHE3HY. Sucrose 5%, agar
08%& X #3= MSZIEWA(Collin et al, 1998)9] 2 AAxAEA stock
solutiong 4AS FE7 HEEZ Hssd WAE GEn YA G nAE AGA
o H5 5 FAE A48t 26CTAA Wl g Ao

FAEE FREo] 90%2 Eddd E4 AFH(FFEH)E AHEHY
TH A=E 2481, 2242 479 25§ AT ¥ =AE 7)oz AU
% 354, 186, 1.63, 011, 001 %% #zAdA Uarg nAte & Aujstdct, 28
I AR A 4954 RYE TR AARAT HF-§ TAE HF s gAY
T Ate 443 484 AL, BAYTFE AR E F4Y F UEE =F
A e Ag A= FA AF ¥ 159 HFo2 73 AAsA

2.2, Ecdysteroid 3 ol A%

Ecdysteroid®] 3 % AFE 99 d7 o] AEH A&E
methanol® F&¢ ¥ RAAAY-E AX HPLCZ At HEAEs AFH F v
et Eeodd A5yl wWo Yerdss AHLa A vi4d A8 100 mgdl
10 m¢ methanol& 7}&e] {4 &2 (2,500rpm X 5min)# % Advantech Toyo 5C¢] %)
(B47Tm) 2 A7 Hvt. GAIAE TF methanol2 28] o &1 $F&HY
3% %3 & methanolE 7Hste] 50mE RE F P Ao Fo £Zch Hexane 50 m
2 33 £l AAE ¥ methanol® & FF7)0] 2o} 220 mbar (50T )3} =
QoA HEeE FAANY L, 100mbarF FA A& Fol £ Y& F{HFE

TS EF FAANAG



AAE 98 BYALY FEF7 Q7145 EAE 5 7HEo 2 S
AAeUAN ¢33 WEEBE EHAA £ 045m Acrodisc LC PVDF(Gelman, @30
mm )2 &t g7dE &3 3l A5t vl2) methanol 5wE T B
Al PBAZIE# A £3 1me] frde] HEF &2 ¥t A&t ngtg smz
L ENA H4dte g-ecdysone XYL Yoz 8%t thA] PBA catridgeol 44 ¢
49 5mE B9} B-ecdysone, polypodine B2 & ooz ¢},

AEd Z4 2 AFE A3%9 a-ecdysone, B -ecdysone, polypodine B
EFE 94 %2 methanold) %o 22z 50, 100, 50 mg/L FE9 stock solution&
ZA9 ™. a-ecdysoned UAMEE 39 mobile phasel 2y B
-ecdysone, polypodine B EJHEL AL A3z dAwWMEE N4 mobile
phasell ol A1 9ol chromatogram peak®] area® 7|F o2 FFAHNE R4 t.
Nadd 2 ZARFAM 4L Hd 20uE HPLCY FYsiq A
chromatogram®| peak aread] W& ¥ & A&3 %ot o) de HPLCZAL Table
1% v}



Table 1. Analytical conditions for RP-HPLC.

Pump Spectra Physics (TSP), P-2000
Detector ~ Spectra Physics (TSP), UV-1000
Phenomenex Prodigy C-18 100A
Column ) . .
(4.6 mm % 300 mm i.d., particle size 5 m)
Integrator S/W : FLO-ONE FOR WINDOWS (VER 3.60)., Packard.
Injector Rheodyne injector, 20 g loop
time (min) water (%) methanol (%3) flow rate (mé/min)
0.0 100.0 0.0 1.0
) X , .0 0
Mobile 40 600 40 !
20.0 30.0 70.0 1.0
phase 1 30.0 5.0 95.0 1.0
40.0 50 95.0 10
41.0 100.0 0.0 1.0
Mobile 15% 2-propanol / 85% water (v/v),
phase i flow rate (0.8 m¢/min)
Other - solvent profile : linear - equilibration time : 3.0min.
. - wavelength : UV243nm - run time @ 40.0min.
condition

- column temperature : ambient




m. 2z g 23

1. UAtD|YaAte] % 2F8 59 ecdysteroid &

AgAd &3 2HASYE  ecdysteroids® polypodine B, 22-deoxy-20-
hydroxyecdysone, B -ecdysone, integristerone$l® ©]F oA A -ecdysone®l T4
Pozg ¢34 Uoh(Latont & Horn, 1989). £ AYA AdHoz AusHz
9+ a-ecdysone, 8 -ecdysone, polypodine B E%%;.Q.i A3t HPLCH 9
# Javgura g HFE 59 UL ecdysteroidE F A 3 AH(Fig. 1).

HPLCZ ecdysteroid 3% &< £2¥ o o5 422 methanol-water &1} A
& o]&38l¥ 4% polypodine B9} A -ecdysoner ##|HA @i %L retention
time® Zte Aoz B1xo gh(Rober et al, 1994). 2@ H] Camps 5 (1990)°]
polypodine B¢} B -ecdysone %=+ 2-propanol - water &l A& Al&3te £
g 5 de Aoz Rudg. adA 2 AYeME YA A g 45§
Al ecdysteroid £4 € AZ L Y F 7HA o] E4-E AL St (Table 1).

Ecdysteroid®l 3 R AF& 8 AAHHAY 3 dAnguAdgG 47§
2 24 9 methanol $& &4 ol&Z° Weol EA3te AL PBA FENAE
AbR3AY EEE 02 AR Y a2 -ecdysone, A -ecdysone, polypodine B § ©4
20, 229 X o] 4718 713 polypodine B® B -ecdysonex PBA 7}E & %] (bonded
phase-phenyl boronic& silicacl 23t AEA 2 HF)AA esterd@L stz Y7t
A fFEde o3 4&8FHUYD, @A 208 A 4717 QlE @ -ecdysoned
methanolel]l &2 HAct, 42te] {ujg E Yoz wol ¥FHdo ecdysteroid T3
R AFE A HYaz AU

HE§ 9 methanol &8 & PBA F1EAZ A AL o A4 g3 ¢
3 £&5+ EYL Mobile phase I (2-propanol ~ water, isocratic)® ###&
o, retention time 18.20min® polypodine B$} r‘etention time21.50 min®] A
-ecdysone®] Z &= AN (Fig. 2). Peak? =H7|3 Kol H T & Fd & f-ecdysone
o] &4 Eo)x polypodine BE " FL 2 EAdE Aoz veyd.



A8 AAMNHA FRHAT HPLC 24AF YA duAe A9A: 47§
3 vl @7tA 2 B -ecdysone®] FA &0 polypodine Bi= 7l Fo] -5 Ue
Ro2 Uiy, Galbraith F(1996)2 93d A FAo] a-ecdysoneo] EA&HH,
cytochrome pd509] 93 A B -ecdysoneo.® A#HE Aoz Budtglch Fig. 2904
B ovie} o] Yatud Al 9 58 5o f-ecdysoneo] T HEHN HE
o o]& AEeM HTAY a-ecdysoneo] & Ao FAE o AR QaAtE) g
HFEANM  a-ecdysoned EAFFE FHAA Bk, Mobile phase I
(methanol-water, gradient)©22 a-ecdysone EF4 43 PBA JFLEIA AN
methanol2 4% 9 ZHAYE E443A. a-ecdysone 10ppm EF & 92 retention
time2 2210min °|$1 24, methanol fraction® 3¥l FFdo AL HYgY
chromatogramo] A& 2 retention time& 2zt peak”l R1UTH o] A Yo EF &
H& H7I89 a-ecdysone® EA FFE F9dH el Fig. 30 ved nvig 2
o] F-Eol o-ecdysoneo] $le Aog VEwy HFEEAAMe naAz
ARl aAtE] AAAE BAE BB a-ecdysone HAEHA FUHAEE AA
A FSE). ‘



0

polypodine B

Fig. 1. Chemical structures of three typical ecdysteroids
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Fig. 2. The HPLC chromatogram of the ecdysteroids fraction of A.

Japonica which is obtained by eluting methanol extract through PBA

cartridge with acidic buffer.
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Fig. 3. The chromatograms of methanol extracts from A. japonica
(A) Standard solution of a -ecdysone(10ppm).
(B) Methanol fraction from PBA cartridge.

(C) Addtion of 50ppm « -ecdysone to (B) solution.
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2. AlEH 2 ecdysteroid Zt&}0f| 0| X|& auxin®?| H§F.

Urtul g natel ot 458 $9 ecdysteroid B9 v+ auxing FFE&E =
Abst7l 915t MS7ZI ¥ A auxing] 34l 24-DE 0, 10, 30, 50 pe/mE %S
A7rsta, JAR G nate] AgAe HFE FAE A4 F 3FL ugE AH
Al g mate) AQAM e 24-D 50 pe/me7tA) FEIF F7HErE i gide A
ge 2oy FAETY HAYPYH ol o] 4AHQ] ecdysteroid FF W= Y&
Ro.2 YepsttHFig. 4). 4T EAAE WA T 24-DY =7 €2E 4 AT
ecdysteroid ¥ %F Xol& Rolx ¥ AHFig. 5). £ AR AH9} #AI3A Camps &
(1990)= vl g Ate] AgA 24-DE 0, 03, 1, 3, 10, 0ug/ml S =2 A B
v gAY AFGA Y ecdysteroid FFoll S FA Fv A2 BRI,

_12_
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Fig. 4. Change of ecdysteroid content in the prothallis of P. fauriei with

increase of 2,4-D level in the culture medium.
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Fig. 5. Change of ecdysteroid content in the root of A. japonica with

increase of 2,4-D level in the culture medium.
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3. AEH 2 ecdysteroid B30 O/X|&= cytokinin®| & &.

wAbe] g AR 9] ecdysteroid el VA& cytokinin®] FHE FA37] H
3l MS7]Eul Ao cytokinin® s}l BAE 0, 10, 30, 50 ug/mé HEE A8
3, YAt g uAte] AGAE AYE F 3T ojFaq AEAY ecdysteroid #
F& ZAEYUTH 2 A3 FAEYFAA ecdysteroid FHEol 909 pg/g(dry wt.)ol R
ov] BAM#sE Z7to] @2} ecysteroid ##Fol F7betsivt. BA 50 ug/me A 8 7
ol A ecdysteroid & Fo] 3,141 pg/gl. 2 F A2 Foj vl & AL §FFol 75 Q
t}H(Fig. 6).

4 F &9 ecdysteroid ##F) wlX = cytokinin®] G ¥L FAE7] Hdq MS
7)2u] A o) cytokinin®] 3t}¢] thidiazuron€ 0, 50, 100, 150, 200 ppb H =2 # g
3dla, 45§ FAE A4 F 3570 wWSHT Y EANY ecdysteroidE 45
v, 2 A FAHE T2 ecdysteroid ¥ Fo) 3,666 ug/g(dry wt.)ol A thidiazuron
150ppb A2 79 #&Fo] 5624 /g2 FT7HAT7E 200ppb A B 7 §Fol
5493 pg/g 2.2 ZA2de A% e BA9(Fig. 7). Thidiazurong A d 5 &9 7
% 150 ppb7t A 2713 QA 3L, 200 ppbl M= 28 8 A&t

B Age Yalulgaatd, T 8§ 25 cytokinin Mol ¥ ecdysteroid
#Fol Frhsts Aoz YeEytd Camps §F (1990)%F "l mAe] A A
cytokinindl 319l BAE 0, 0.3, 1, 3, 10, 30 ug/mé =2 A 2§ A3 BANEG ¥
=7} 5718 8 ecdysteroid §#Fo] 371 Aoz Budgr.

_14_
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Fig. 6. Change of ecdysteroid content in the prothallis of P. fauriei with

increase of benzylaminopurine level in the culture medium.
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Fig. 7. Change of ecdysteroid content in the A. japonica. with increase

of thidiazurone level in the culture medium.
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4, MEHQ ecdysteroid B ZF0| O|X|= methyl jasmonate®] 2%,

Aol G a9 5§ F ecdysteroid #Fol vl X methyl jasmonate®] %
& ol A3t MS7| ¥l X o] methyl jasmonate& 0, 56, 112, 224, 448 nM o]
HES Afaxn, JAr gy A9 7§ FAE 4T F 35730 ugs
et AEH E4AA YA guatel AdA ] FAFAME  ecdysteroid ¥F
o] BT 909 ug/gldry wt)olQ0 o™, Methyl jasmonate H#¥%E FH7 o] whed
ecdysteroid &% F=§# F7l69 o 448nM Hel39S o 2626 ug/go.2 4MALE
gh3o] F71e A tHFig. 8). 4589 A$ FAHYTY ecdysteroid #3Fel 3,661 ug
/g(dry wt.)ol 2™, methyl jasmonate& 56nM A &3 & ol 5505 ue/go 2 2]
AE F7FeEH 2, methyl jasmonate A F X7 I o4 F7slH A EA F9
ecdysteroidd ¥ #F2 <3|y F4d9 224nM AN AE 9 4,719 we/go 2 vIEIGL
t}(Fig. 9).

Schmelz §(1998)% ¥ AYPZ I FAEA AN F Al methyl jasmonate 3 =)
8o ecdysteroid §¥& #A# A 4, A4F AM= %L FA &3, B
oA & ecdysteroid §&FE F71 AR, B dFEE HYAANE F71 8
do2 A4sa 2 o] FRE ecdysteroid #¥F W JFL FA g Rz
R 30

_16__
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Fig. 8. Change of ecdysteroid content in the prothallis of P. fauriei with

increase of methyl jasmonate level in the culture medium.
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Fig. 9. Change of ecdysteroid content in the A. japonica with increase of

methyl jasmonate level in the culture medium.
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5. A @AM S ecdysteroid B &0l DIA|E= BT HE.

YA G AL € 90% ETNEd S AFAE ALY F NAH A
AEANY AKL TFFo ALE4E Y3 4% BAdvd AE VFoE A
dF= 354, 186, 163, 011, 001 %9 # = FANA 011% ¥ | 713 F&3 9
.

AEZFW ecdysteroidd] ¥FH2 FxTol utel & Aol Rged, F=s @
€95 fB-ecdysone ¥ polypodine Be] #3F BF Folx& ZA& L B IF=
o] A&tol w} ecdysteroid #Fo) FT7ME s WIS HEY dutt BN 2A
etttk (Fig 10, 11). A3 = 354%AA AZ GAlrl g uAte] 99 ecdysteroid
4% (B ~ecdysone + polypodine B)o] 222 ug/g (dry wt.)$1d] vl3fl A i3 = 0.11%
AA 2AF JAlu) G AL 9 ecdysteroid FFL 1,112 ug/g (dry wt.) 2.8 5ul o]
4 el A veucl

F=7t W& W YA HarE]l F ecdysteroid #Fol FAE AL
polypodine B9 F7lRtte F2 B -ecdysone®] Bold AFAA D (Fig. 12, 13). 1
AbH] 9 3L AME] F polypodine BE QoA 222 ~ 1,123 pg/g (dry wt.), 2eldl A 1,180
~ 2,046 pg/g (dry wt.)®] EXE& B, 2 BYXFS £3AZF AA ecdysteroid
Fol 3 H &2 HA 856 %(F = 354%9 root)oll ] HI 414% (3} =3
35.4%9] leal)& ZAIE Rt} B -ecdysone? 3 zle] wa} polypodine B &
FE Hx§ g2 F7h Fide AYE B9 Camps $(1990)2 P. vulgare
9 AAAAA polypodine B Z¢ AZEE 71Fo2 € 9 003 ~01%HH
M EX@TI BIdRed ¥ AYNME #®Fo 53 ~ 379 ug/g (dry wt)o g
td AA Jels.
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Fig. 10. Change of B -ecdysone content in the leaf and root of P. fauriei

with increase of relative light intensity.
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Fig. 11. Change of polypbdine B content in the leaf and root of P.

fauriei with increase of relative light intensity.
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Fig. 12. Change of ecdysteroid content in the leaf and root of P. fauriei

with increase of relative light intensity.
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Fig. 13. Changes of the ratio of £ -ecdysone / polypodine with increase

of intensity.

_20_



&9 AF7H ecdysteroid & F Wzto] FolE BY] 93t 4 FE FAE A
% ¢4 2PeE Yo AFE F 7FIY YA7IN WE ecdysteroid FHFEE 1
F A2 FAEAY HAEA A HE F ecdysteroid FHFE & HH3A
€ v Hx Fx9 ecdysteroid ¥ o) 4,152 ug/g (dry wt)olA 75 X 7.483 ug/g
o2 2AE FFol TR, B AYE FUE | 7F ¥ 650us/go 2 TH
AL o) A4 AcHFig. 14). 28 A &4 2ZtZe] ecdysteroid FF & A4t
o 2 d3 dAFo B FAHZ JodE AE FJ¥ £ AU} (Fig. 15).

Al g Aol A e F2 ol & AA7IL T HE AAW F ecdysteroid FH
Z7hd Ao 42 A (Grebenok & Adler, 1991) ol & 4% A o7} AE
tl, ol A EAF ecdysteroid® FFAtelut W Hmrt A E FFol wat ot
27] qEQ Rez AZdn,
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Fig. 14. Change of ecdysteroid content in the seeling of A. japonica

during culture with and without light.
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Fig. 15. Change of total amount of ecdysteroid per plant during culture
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6. 2|REB WolRRe =Z/§Y ecdysteroid E2f

HEE NEAY 222 Y'Y ecdysteroid FF AEE ALY Y8, A7 E F
&g wEFate wold F 45-50d AFH3 3dAY ol HAHE AENAE =Y
2 Be E7), 194 4, 294 4, 394 doz vy EXErh Ecdysteroidd ¥
e g, o, 27 ¢ oden 194 A8 A2 HAE 394 Yol 108 o4
#&Fo] A A UTHFig. 16).

Grebenok & Adler (19912 AlF XA BHSEAE ecdysteroid ¥F HEE
Helgt A7 A2 A== doll ecdysteroid Fol A ez, 42te) Qe ¢
< Ao Aol miat FAde AR B3 SR £ wg ity AgAe] 43
Al71el W& ecdysteroid @ #H& ZAMG Aol ofsld AP 60U A FHF A
€ 8 3 ol Fd= Aol &wstA #AEH, ecdysteroid FHFE G0Y7HA F7ha)
T A% Roltrt o olfde ¥F W/ & ez Ruso] JYvh(Camps et
al, 1990). & AHAAMNE AFTHANAM M2 YHE 49 ecdysteroid TF F719 2o
HFESAA 194 o FFQ 68ug/gldry wtoRT 304 M2 AYE A 1,127
pg/g 2.2 158 o4 &l A ettt
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Fig. 16. Ecdysteroid contents in root, stem and leaf of A. japonica.
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7. 27| APEe =X P Y ecdysteroid &,

HEA 9 ecdysteroid FFS AENE2 U B oh A&dA urebA
T gde Ao2 g4 Y (Sardiny et al, 1974; Camps et al, 1990; Grebenok
& Adler, 1991). 2 A Agr1o HFEE AHsto Fe, A4, AAAF, £7], v
o, 7FA, &, 9AF, 2d, FA Fo& FEIL(Fig. 17), &4 23 %44 ecdysteroid
TFE =AM Bkt

Fig. 182 71317]1¢1 9 ~109 < 9€ 209, 109 54, 108 209 T 33 FAA
AR AN HEFES AFHA HEHN 2ALHER B -ecdysoned] TFE ALY A
o), AEAN 7 ¥Hd BEF f-ecdysoned] FFE 29 F 7o uel A7
& ol RY=d , €71, ud, 7kA, A4E, AYAFE, &, AT A 500 ue/e
oA, P olBY w2 o 1000u/g TEOINUL, FUg FAAME °F 1500
~ 4500 pg/g o2 -9 Esko)

NEA Am AFNE 4 2R Y9 B-ecdysoned] TS 71, v, 7hA,
AQ, AF, 4, AF, B B E A7t AL, R FAY Fede &
o7t ATh Euie] 5 949 20U AP AR B-ecdysone FHEFe] 4439 pg/gol
foy 109 59 AFAIN ABRE 2272 ug/gol NI, 108 209 AT ANEE 1674 wg/s
o7 FA3 ZAU A T2 FALdE 99 209 AAF A8 B -ecdysone
@ eFo] 1637 pg/gel e 109 594 AT AlRE 3327 /el U, 1048 209 AMH &
3985 ug/g e 2 231 BA3] FUlelHh 2nR JiUId AR g FAV 45
of wa} Eiel 9D B-ecdysonee] FAZ Ho)Fo] FAHE Aoz A=Y}

Fig. 195 B -ecdysonedl A 9} vwl37kx]12 9 ~ 109 F<¢F 99 204, 10¥ 54, 10
4 20d 5 33d ZA AR H5FE HEAM 2ARNE polypodine BS & FE
ZALE Aot HEAN ZARNE AEF polypodine BY gHFL i FAolA
217 pg/g 0.2 117 pg/g ~ 176 /g WA S & 24 Hl3] Yoz ot B
—ecdysone°l] A ZAFHE FFo7t BA & og et B oy
gt A 7)17F b AlZ3el = polypodine BY ##& Aol7t W2 gAEH, A&
HA 71l wet g -ecdysone ¥EFA0)7t A Eoigt FANME @ zbo)7t BEAEHZ
gkt
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Fig. 17. The illustration of tissue parts (above) and the photograph of

flower parts (below) of A. japonica.
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Fig. 18. Contents of B -ecdysone in each tissues of A. japonica at

flowering stage.

r: root, 8! stem, n: node, b branch, c! cotyledon, L: leaf,
cp: cotyledon petiole, p: petiole, f: funiculus, I Immature seed
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Fig. 19. Content of polypodine B in each tissues of A. japonica at
flowering stage.

r root, s stem, n: node, b branch, ¢ cotyledon, L: leaf,
cp: cotyledon petiole, p:! petiole, f: funiculus, @' Immature seed
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V. 8 ¢

A 9 3 A} 8] (Polypodium fauriei 1.)8¢ 3 5§ (Achyranthes japonica Nakai.)
A 8o Z0]9lE ecdysteroids® FFE &3, auxin, cytokinin, methyl
jasmonate, 357} A B A 2] ecdysteroids F vIAE JAH A 23 =3
H A4 ecdysteroids &FE AU

1. YA g aaes 378 AZ4 2T A B-ecdysoned polypodine B7}
A&y, o-ecdysoned HE2HA FUdv. F 489 FH ecdysteroide
B -ecdysone?] % t}.

2. MX1%9] auxin FEx WA Yarlg et 45§ HEH W ecdysteroid el
g FA &< ¥ cytokinin® methyl jasmonater FE7} F/METE A EA
9] ecdysteroids $HFH= 37t U}

3. UAFl 9 Abel 9 ecdysteroids H &L £ Ae+E Fruge Ngd
Aoty woh A4RA A et adU AT 89 Ao 348 FRe
2 MFAe W AE F ecdysteroids ¥Fol F/HAE wH dzdoz MINE
W Zasts AYE HAAL A ANT edysteroids FFS YAHA AADE
Aoz ey,

4. HFE FAAN Lolste 3UA o] A/ME HHY ecdysteroid FFE £
A Aozt AdAUew B A @, &7 4L v FEoUG.
233 de AS N2 BIHE d9 ecdysteroid # o) 714 E o)

5. /M38l719] HEES Aok 27 B wel ecdysteroid FHFe] & 2ol
BHIed, o] & 29 v &F A ecdysteroid7t 7H% B = A ExXZF
H 99 ecdysteroid #%E AKA 7o wE 4FE WsE DYed uEFAN
dede 5N Edd tFEH =HAND ecdysteroids?t FH 3 FAE ¥
A v & F A9 ecdysteroids F#Fo] A3 F/hde A= JErytch
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