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Abstract

EEBNAZEUCRLYBEROARIIREGERAEELTAVShTELN IR A THREYICEE
tdingenol B ZE T2 LENMRINEBMRZE I L BEETh TV,
FEEFEFIFARBREENTESCNTVEN, BArAOKRS BREZFNTEMES cold tumor TREAA
REEEICHTDEBERISENME<S, AL L TRERERFIARCRZEUNN DOREBARE
PHBAEROERNSTIXRTH S, AR Tlkingenol B %ZHE 7 BIngenol mebutate (IM ) IC&
BL. BNrAMRICKTZEMMEZRASAICL., FROICEingeno B ZETRLEMERERL
TRHEAMNALCKRTIMEBAEERARZANELTVS, BRYFETTIC, & NEN AP
anc-1lICB WV TIMA'S BEOBLF OB ASGEE (CDDP, L-OHP, 5-FU, GEM. SN-38) & [E%
ELLKRB TN EOMRIBENFIERZE T AREMZASHAICLTHY ., ARFEIFOSED
1FETHB2022FE K. ICkE MPanc-1#ilRZ BV T, £FEIM

DN AMRRIZK T 2 BN E ICBEDL D MREEX D ZAAICETEHRET 2 .
Panc-1#RICE W T, IMBRER Dcaspase-3/75EMHE T MO—)L (IMIERE ) CHEBRULTER
BEERERSNhEEOOEELELEROShEL >z, MBEAHBNTICSEVTEG2M RTG0/G1
DNEIGICEZERROSNT, DB EEPanc-1lRRICH T A IMOMRIBIEIEEFICH TS h
S50FERATLEREVEERZ SNz, —/. PKCO HENEEA

BJE6-106, PKCIEZIRHFEZERrottlerinWVFhEZThEN1 ML EOBETOHARKICIMICEL S
RIBEMEIROBEENFN BRE N, IMICK S HRBENHEEICSE VT —IHBICPKCOEED A
M RE N,

BE, REEURCAGEN VA THRENLSOA 2T /—IILBEEILENOHERTIEN A
RNOAETFLNZAVEFiRENZERER TH D,

Ingenol-related compounds derived from Euphorbiaceae plants have been reported to exhibit
antitumor effects against pancreatic cancer cells. Although cancer immunotherapy has been
attracting attention in recent years, immunologically inactive "cold tumors" such as pancreatic
cancer have a low response to immunotherapy, and it is still essential to develop effective and safe
therapies using cytotoxic anticancer drugs and new drugs. As our final goal is to develop new
therapies for intractable cancers such as pancreatic cancer based on ingenol related compounds
in the future. For this purpose,we firstly aimed to clarify the mechanisms of ingenol mebutate (IM)
against pancreatic cancer cells in this study, because we have already found that IM potentially
inhibits cell survival comparable to or greater than those of already clinically used anticancer drugs
(CDDP, L-OHP, 5-FU, GEM, and SN-38) for pancreatic cancer.

We investigated the cell death mechanism of IM against pancreatic cancer cells, mainly using
human Panc-1 cells. Caspase-3/7 activity in Panc-1 cells after IM exposure did not significantly
change although there was a tendency of an increase compared to controls (no IM exposure). Cell
cycle analysis also showed no significant changes in both G2/M ratio and GO/G1 ratio, suggesting
that the contribution of these mechanisms to cell growth inhibition is not necessarily high. On the
other hand, both BJE6-106, a PKCd-specific inhibitor, and rottlerin, a non-PKC selective inhibitor,
were observed to inhibit the cell growth inhibitory effect of IM at concentrations of 1 uM or higher,
indicating that PKC may be partially involved in the mechanism of cell growth inhibition by IM.

We are also currently conducting a preliminary study on the extraction of ingenol-related
compounds from Euphorbiaceae plants and on mouse xenograft models to investigate antitumor
effects of these compounds as the next step of this research in subsequent years.
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Exploration of ingenol-related compounds from Euphorbiaceae plants with antitumor activity and investigation of its mechanisms.

1. HIREBRFROBE

BENAZECHATERDARICREEGERELLTHWONATELIN IS AT HRIEYIZEEND ingenol BHREETHILEY
FHEBMREETEHENRESN TS, BFRIPARERENEBINTNEN, BEAAD LI B REZMTEMEL cold
tumor TIEMNAREREICH T HABRRIGEIMES, KALLTHARERMSAEICKZADN DR ELAREOCTBER OB E
BRI RTH B, AFETIL ingenol BHEH T3 Ingenol mebutate (IM) IZE B L. ENAMRIZXT T 2B MEZHASHNIZL., SR
21X ingenol BHEEE T HILEMERB LT IHAMENAICH T IHAARERFEZEMNEL TS, L XT TIZ, EFEDSAM
Btk Panc—1 IZEULT IM AN 5 3D EEFDEMN A A ZE (CDDP, L-OHP, 5-FU, GEM, SN-38) LRI %+ L<FF N LI E DR EsE
HHEERAZE T HAREEZHALNIZLTHY . IERFTE S ENIBD 1 £E THS 2022 £EIL, IZEF Panc-1 HIlBZRWNT. 7
(& IM DFEAAMARIZx 3 Mt E NG I 2B 2HEE A= X LT AMEF1To1=.

Panc-1 #fifAICHELNT ., IM BRER D caspase-3/7 EE(FarbO—)L (IM EEE) B LTCLERERITRON -1 OOFELTIE

[TEDLNEMNT-, B EBETIZENTE G2/M BT GO/Gl DEISIZELITRDHLNT . D1idEd Panc-1 #IfAIZxt T3 IM
a)‘rﬂiﬂ’ﬂi*b‘éilﬂﬂ%lm‘éﬁ BFEZINLDOF ST LIERNEEZLNT-, —A.PKCS HERMIEER| BJE6-106. PKC JE:ERAEY
FEEF rottlerin WFHEENFN 1 M LIEDEETOHARICZ IM LA MBAEEINFIEDOEENEEIN ., IM [ZEDHHE
FEHN&E| 2B L T—ERZ PKC DS D RIAEMEA RENT=,

IRE. REEFELURBIZHE T, 05 A0S RERNODAY /—IILEELEYOHERUENATORETILZAW-FHERETE
EEHhTH5,

2. MERRAEEOME FR)

Ingenol-related compounds derived from Euphorbiaceae plants have been reported to exhibit antitumor effects against pancreatic
cancer cells. Although cancer immunotherapy has been attracting attention in recent years, immunologically inactive “cold tumors”
such as pancreatic cancer have a low response to immunotherapy, and it is still essential to develop effective and safe therapies
using cytotoxic anticancer drugs and new drugs. As our final goal is to develop new therapies for intractable cancers such as
pancreatic cancer based on ingenol related compounds in the future. For this purpose,we firstly aimed to clarify the mechanisms of
ingenol mebutate (IM) against pancreatic cancer cells in this study, because we have already found that IM potentially inhibits cell
survival comparable to or greater than those of already clinically used anticancer drugs (CDDP, L-OHP, 5-FU, GEM, and SN-38) for
pancreatic cancer.

We investigated the cell death mechanism of IM against pancreatic cancer cells, mainly using human Panc-1 cells. Caspase—-3/7
activity in Panc—1 cells after IM exposure did not significantly change although there was a tendency of an increase compared to
controls (no IM exposure). Cell cycle analysis also showed no significant changes in both G2/M ratio and GO/G1 ratio, suggesting that
the contribution of these mechanisms to cell growth inhibition is not necessarily high. On the other hand, both BJE6-106, a PKC & —
specific inhibitor, and rottlerin, a non—PKC selective inhibitor, were observed to inhibit the cell growth inhibitory effect of IM at
concentrations of 1 uM or higher, indicating that PKC may be partially involved in the mechanism of cell growth inhibition by IM.

We are also currently conducting a preliminary study on the extraction of ingenol-related compounds from Euphorbiaceae plants and
on mouse xenograft models to investigate antitumor effects of these compounds as the next step of this research in subsequent
years.

3. AHIFERREICE YRR

RH A RS, HRLH L kAT ]
(FE - BEE) (FEL - B (CEERITHT « RETR) (BFERITHEHA - #EFH)
Fumihiro  Kikuyama, Sayo |Ingenol mebutate inhibits the |Journal of Natural Medicines 20234 1 A

Suzuki, Aya Jibiki, Yuta |growth of pancreatic cancer cells
Yokoyama, Hitoshi Kawazoe, |in vitro via STING with an efficacy
Susumu Kitanaka, Tomonori |comparable to that of clinically
Nakamura. used anticancer agents.




