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Inhibitory Effects of Dehydrocostuslactone Isolated from
Saussureae Radix on CDK2 Activity
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Abstract — Saussureae Radix, the dried root of Saussurea lappa Clarke, has been traditionally used for alleviating pain in
abdominal distention and tenesmus, indigestion with anorexia, dysentery, nausea, and vomiting. Here we observed that meth-
anol extracts of Saussurea Radix inhibited CDK2 activities in virro. This inhibitory compound was isolated and identified as
dehydrocostuslactone, one of the major constituents of Saussurea Radix. Tt is well known that dehydrocostuslactone induces
apoptotic cell death. In this study, we also showed that dehydrocostuslactone inhibited cellular Rb phosphorylation and blocked
cell growth at the concentration below 12 pg/m/ at which apoptotic cell death was not observed. Taken together, these results
indicated that dehydrocostuslactone showed its anti-proliferative effects through the inhibition of CDK2 activity as well as the

induction of apoptotic cell death.
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Fig. 1. Isolation of dehydrocostuslactone from Saussurea Radix.
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Fig. 2. Inhibitory effects of methanol extract from Saussurea
Radix on CDK2 activity. Flavo, flavopiridol; MeOH ext.,
methanol extract from Saussurea Radix.
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Fig. 3. Structure of dehydrocostuslactone and its inhibition of
CDK2 activity. DL, dehydrocostuslactone.
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Table I. Anti-proliferative effects of dehydrocostuslactone.

Cell line IC,, (ug/ml)
A549 3.63
HCT116 2.41
(A) PARP cleavage
g DI (z2/mt) 2 B\
1% 1%
S 10 20 30 4() e}

50 100

B st o s et <« Pl length PARP

Wﬁm'w wwm*—(, eaved PARP

(B) DNA {ragmentation

DL (ue/ml) Flavo (uM)

OSW
LdD
OSING

2 4 8 16

LdD

10 20 30 40

(C) Cell morphology

b c

DL 10ug/mé DL 20us/ml DL %Oug,/mﬂ DL 40ug/nt

Fig. 4. Apoptosis induction by dehydrocostuslactone. (A) PARP
cleavage, (B) DNA fragmentation and (C) morphological
changes. E, etoposide; CPT, camptothecin; Flavo, flavopiridol.

drocostuslactone®] A X352 <A &3}7} apoptosis =)
ofgk Z1Q1R] ZAFSIAT}. Apoptosist= PARP Thil =l o] s
9} DNA fragmentation 58 FAMGO 24 gH18}9) ),
Dehydrocostuslactones: A549 A|3Eo)) *12] A] 20 pg/mpilA
PARPA T (Fig. 4A)0] BRIt tjzokE = A} 83
etoposide®} WA 2 dehydrocostuslactoneS H5 )&%
O & PARP F3l AHe-& Z7MAF L B8 dehydrocostuslac-
tone<> 20 ug/m/7-E] DNA fragmentation (Fig. 4B)S 42
7le A gl dix 52 A3 flavopiridole-
HA F=21 2 pM A2 Al DNA fragmentation -1
81T}, Dehydrocostuslactone 212l ¢35 PARP w29
3 ¢} DNA fragmentation®] #Z# T 212 dehydro-
costuslactone®] caspase-32 EA13AA %“ﬂi-% apoptosis
= Fxdi)es e ofvsio
Rb EH4E QIMS} XMalSat —

dehydrocostuslactone apoptosisE -
2 & 2 9t}
= =2 N .

o] Agol ofshd
she Edolghs A

o]+ costunolide®} dehydrocostuslactone©]



100

(A) DL (ug/m)

OSNa

3 6 12

B)

Flavo (uM) DL (ug/me)

3 6 12 6 12

«—pRb (Ser780)

Fig. 5. Inhibition of Rb phosphorylation by dehydrocostuslac-
tone. Flavo, flavopiridol; DL, dehydrocostuslactone; pRb, retino-
balstoma protein; ppRb, hyperphosphorylated forms of pRb.
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