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Cardiac glycosides %30 cardiotonic glycosides 3@ cardioactive glycosides L‘f]uﬂzjmm
asuRngd (secondary metabolite) Fswulufivuardmuldlu venom vewiomiasuarRamiiives
Asnnvaeatidd fnsliusslomianiioidl cardiac glycosides anmausinouaanna 1wy vingnoy
o1we iy gwilruvis Wuen$nwlsaiila svaeendeu erdullaany (1) susutlagtuiiiunddn
fuf fia lanoxin® difen digoxin \Wuansnau cardiac glycosides TulnyTeawanumeyd w.e. 2565
Jnogflungu positive inotropic drugs HreifiumsTushwesilalugiiendinmsiidaila Wisnstu
shesilalugtae advanced heart failure Miagld B-blocker snriou Timaununselas dopamine
38 dobutamine Tu advanced heart failure wazditaudldnzimilawiuliludmsuuy atrial

fibrillation, atrial flutter i&¢ supraventricular tachycardia

Cardiac glycosides

Taseadramaadives cardiac glycosides

Cardiac glycosides 10U glycoside Faiilaseasramaaiiusenaunie 2 du fe aglycone
uay glycone ﬁﬂgﬂ‘ﬁ 1

d7u aglycone Usgnaunag steroid nucleus way lactone ring yinludus (unsaturated
lactone ring) 1a8 lactone ring Azmafiu steroid nucleus floznouA1suBUMUIYY 17 984 steroid
nucleus @iu aglycone Hfvdniuanmarels (cardiac activity)

d7u glycone (W) Agranuny hydroxyl finefuaznouasUBURLIALY 3 V04 steroid
nucleus aradurima hexose 19y glucose %38 deoxysugar L% digitoxose druvashmalyllad
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nalaansslunisuanignsaeniala wigreiun1500ngns (potency, toxicity) Inednas alndy
IAUANANIVDY cardiac glycosides N15a¥aNY NIIPATN NITTUHIULNUTU MITVUABIAINGNT
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UM 1 lasasramaaiives cardiac glycosides ™

UssnnNva4 cardiac glycosides
#111509uUn cardiac glycosides lnganfadnwaguas lactone ring Mudiulsznauves

aglycone Tulasaadns Insuvssandu 2 ngu loun
1. cardenolides A cardiac glycosides 913l a,B-unsaturated y-lactone ring (5-
membered unsaturated lactone ring) Wuduszneu
2. bufadienolides fa cardiac glycosides 7l diene-8-lactone ring (6-membered

unsaturated lactone ring) Wudusenau

Lactone moiety Lactone moiety

=1 &
Steroid Steroid d
\ nucleus -

nucleus

Sugar moiety Sugar moiety
Bufadienolides Cardenolides

UM 2 Usennves cardiac glycosides Funauanuaizuad lactone ring
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A0¥2§9A512919949 cardiac glycosides
Cardiac glycosides filassasrsnanidu steroid nucleus Frdunsziveasnguiaawuindg
136191 mevalonate pathway

Biological origin w84 cardiac glycosides ™
Cardiac glycosides Lﬂuﬂammmi‘wmUﬂmwwulmwﬂuwmauam Tngluiwny cardiac
glycosides W cardenolides wag bufadienolides @uludniagnuianiy bufadienolide m’]uu

1. cardenolides finuTudis
Nﬁﬁuaﬁﬁuﬁwu L Apocynaceae, Asclepiadaceae, Brassicaceae, Leguminosae,
Malvaceae, Scrophulariaceae, Solanaceae, Asparagaceae 08198 TN 19U
- digoxin, digitoxin 210 Digitalis purpurea L., Digitalis lanata Ehrh.
197 Scrophulariaceae

'
¥

- oleandrin wulu Nerium oleander L. (81a) 29# Apocynaceae

- neriifolin wuly Cerbera manghas L. @udansie) Cerbera odollam Gaertn.
Auwdanzia) Thevetia peruviana L. (S1we) 197 Apocynaceae

- cerberin wulu Cerbera manghas L. 296 Apocynaceae

- ouabain #30 G-strophanthin wulu Strophanthus eratus (Wall. ex Hook.) Baill.
(mouU1s) 29A Apocynaceae

- thevetin wulu Thevetia peruviana L. 19# Apocynaceae

- convallatoxin wulu Convallaria majalis (lilly of the valley) 236 Asparagaceae

2. bufudienolides fiwuTuiy
Nﬁﬁé’ﬂ"] GUQQWGU‘V]I‘WU Wiy Crassulaceae, Iridaceae, Liliaceae/Hyacinthaceae,
Melianthaceae, Ranunculaceae, Santalaceae §108198157IWU 12y
- proscillaridin A, scillaren A, scilliroside, gammabufotalin, scillirodin 910 red

squill Urginea maritima (L.) Baker

3. bufudienolides finulugn-
MnseuthansuazRamiwesAAnaneaTd
- gamabufagin 910 Bufo japonicus
- bufotalin, bufotalinin, bufotanidin a1n Bufo vulgaris

- bufalin, aerobufagin, marinobufagin 910 Rhinella marina

oleandrin bufalin
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digitoxin scillaren A

5UN 3 fegralassaiamuniivesasnay cardiac glycosides

' . . & v
N19M9I9EBUEAIINAN cardiac glycosides tUdInU
Le91nlATIa1anIaATiueg cardiac glycosides Usznausme 3 @iunane) A steroid

nucleus, lactone ring wazUIANE ALY NspsIvdUlaRudmSuasnauilaziiunisnsiaaaulag
afgUisealndumziulasaiawiazeaiu
1. A190159389U steroid nucleus

Libermann-Burchard test Whansainayulnsunssimeuis Mntfuararendudae
acetic anhydride ‘xl’muguﬁaﬁlé‘] nea sulfuric acid aslumundinasannasy
ansavatazusnidu 2 Fu %UsmgpqLLmuﬁif']maLmeNU%‘L'Jmiamamaﬂ
ansezaneuavasaraetuuudifoniiu

2. NM9R99980U unsaturated lactone ring

Kedde’s test 1a1satnayulnsussseuia 91niuazatendudsiuniuoa
USNI9T 1-2 JadanT walANa15a8a1e 5% potassium hydroxide Tutuvniuoa
USu1ms 1-2 §adans warnendansazaly 2% 3,5-dinitrobenzoic acid Tuiuniuea
WU 3-4 nen UsINgasavaedinuasazaoyy 319mely

Raymond’s test Una1sannayulnsuiinaisazany 50%en1uea 39U 2-3
fiadans a1sazans 0.1% m-dinitrobenzene lulevuea ntuiuansazats 20%
sodium hydroxide 31U 2-3 vign UIINYANN
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- Legal test Wnansanaayulns 1Ay pyridine Usu1ns 1-2 §addns uwamen
sodium nitroprusside 91U 2 BEA AIUAILEITAZANY 20% sodium hydroxide 2
UsINYALALLTY

- Baljet test (n519@0U deoxysugar/cardenolides) Wa1safinayulns Usuing 2
198805 uLAy Baljet’s reagent 31U 1 Men 3UsINYANTaEA18EUNE 0
(Baljet’s reagent ww3sulasnanaITazay 1% picric acid Usuies 95 addns Au
a13azany 10% sodium hydroxide U3110s 5 fiaddns)

3. N19MTIEDU sugar

- Keller-Killiani test Inginansaninayulng Usuns 1 daddns ldluvaoanaass u
Uufn glacial acetic acid USu10s 1.5 Tadans anun1ea1sazany 5% ferric
chloride 91u2U 1 wn waznen sulfuric acid asluauntanasnnaasy awUsng
maazma%ﬁﬁiﬂu%’umm acetic acid

- Xanthydrol test ﬁwmiaﬁ’magﬂmmLammsazma 0.1-5% xanthydrol Tu glacial
acetic acid 74 1%hydrochloric acid aslushe thlulmnuieu azusngdung

ANEIATYYDIETIINEGN cardiac glycosides

1. e15nwlse songussienauilenlanasszuunsivaioudon

2. vy fwndngninnquiluiivivilonindasneliiAnfivdudivldjuusiaueaaun
aa Y A Y a a A ' o =~ o PR ' Ya a v & .
Fiala Geansnneliiefiviuiviivatengy uwindunilainuldvesuazneolviinfiuieusime cardiac
glycosides ﬁ?@&hﬂﬁ%ﬁﬁﬁﬁﬁ@ﬁ%ﬁﬂduﬁ WU Thevetia peruviana L., Adenium obesum Roem. &
Schult. (¥auws) ©

o o [d a 1 1 v < v & v [6]
3. dngalunmswaudusuidalvde) Tne iy 91duuzise grduaelisa

AMSANEINNeAATNYBY cardiac glycosides #195UNNSATUNZLTS

Cardiac glycosides nangwfinog seninanisfnymaddntunsduugss unauatuiive
onfagaiies 2 wlawintu fie Avirzel uay PBI-05204

AvirzeliJuansainain Nerium oleander L. i3l cardiac olycosides 2 %iln Av oleandrin
wag oleandrigenin 31NN15ANWINIAG TN phase | badin15UseidiulugUae advanced solid
refractory tumors 971171 18 378 WU tolerated i daily dose Tuauin <1.2 m/m?  wad19LAes
finu 18w nstanusaiian (78%) uantuf fatisue, dyspnea, nausea wazldifinsuszidiunaiiie
19331 (combination) iU carboplatin tag docetaxel Tun1sinw phase | Tugteg NSCLC ™

PBI-05204 v ua15aina1n Nerium oleander L. in15@nwim13Addin phase | lurUae
advanced solid malignancy Wu71 tolerated 7 dose luvuin <10.2 ml/day fianuiwseralaly
syiutfornn §Uae 7 Au 910 45 Ay AildTU PBI05204 Sormsvedlsansituiunii 4 ifeu 7
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