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ANTICANCER EFFECTS OF NOVEL VITAMIN D; DERIVATIVES
IN VITRO AND IN VIVO

Miki Nova', Seryna Tamez', Ichiro Huikuro?, and Mitsuyoshi URASHIMA'

'Division of Molecular Epidemiology, The Jikei University School of Medicine
’Department of Development, ChemGenesis Incorporated

1a,25—-dihydroxyvitamin Ds, which is the active form of vitamin D3, induces cancer cells to undergo
apoptosis and differentiation and inhibits their growth. However, to date, no derivatives of active vitamin D;
have been used clinically as anticancer agents, because of the side effect of hypercalcemia. Accordingly, we
experimentally searched for novel vitamin D; derivatives that have anticancer effects but do not cause
hypercalcemia.

To search for anticancer effects, we examined 46 vitamin D; derivatives, each with slight structural
changes, during screening with HL60 human leukemia cells in vitro. The 50% inhibitory dose (IDs) is
defined as the dose of an agent that inhibits tumor proliferation by 50% compared with a control solution. The
1Ds, for active vitamin D; is 4 nM. The screening test determined that 20—epi—1a,25(0OH).D; (VDO01) and
20-epi—26,27-dihomo—10,25(0OH),D; (VD3), each with an IDs, of 0.07 nM, were the derivatives that most
effectively inhibited the growth of tumors. We then created 20—epi—-25(OH)D; (VD47) and 20-epi—26,27-
dihomo—25(OH)D; (VD48), which were derivatives that lacked the 1a—hydroxyl group of VD01 and VD03,
respectively, and performed a similar screening test in vitro. Only VD48 was found to have anticancer effects
(IDsy 2.5-1.25 nM); VD47 did not show anticancer effects (IDs, < 40 nM). Next, we compared the effects of
VD03 and VD48 in C.B-17/Icr—scid/scidJcl mice into which HL60 human leukemia cells had been
transplanted to verify whether these derivatives have anticancer effects without causing hypercalcemia.
Because all the mice treated with VD03 died before the tumor proliferated, the anticancer effects could not be
evaluated in these mice, although hypercalcemia was detected. On the other hand, hypercalcemia was not
detected in mice treated with VD48, but anticancer effects were not detected either, because the extent of
tumor proliferation was similar to that in the control group.

In the present study, none of the vitamin D; derivatives examined had anticancer effects without causing
hypercalcemia.

(Tokyo Jikeikai Medical Journal 2012;127:259-73)
Key words: vitamin D; derivatives, 20—epi—26,27—-dihomo— 10,25(OH);Ds,
20-epi—26,27—-dihomo—25(OH)Ds, anticancer effects, hypercalcemia
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I. #%

BENSERINLZEY I VD ERITKET
AR DIERIC LK O EESINZESY 2 2D, T
& T 250, D EIT, FITBE T 1afrdv/KEg b X A,
EHRE 4 X > Dyt 1a, 25-dihydroxyvitamin Dy (1o,
25 (OH).Dy It a2, wmEEsy 3 >
D ZRIHRIERILE > & EBITIMBE NIV ST LD
TE M M DFERF B T R E 2 52 L T
BV FEie, BINIRMS A, KBS A, HD A,
MEEEME/S E, IR EARNAMBICHL T
TR b= A, MEHECHGE, O,
SHMEAEBOWMEY b0, 2L OEEY 1 1T
U CHIBEIHIN R NGBD 5T s, Lal,
BUEEMRIE S 2 DA BRI, B HRRE,
1B IEBEARRIT K D R PR IR IR RE FLIESE RL
TR L CEEFLINZDHDONH DY 9 W, Hi
MAKIE U THRISH S N EBIFE LN,

1981 4ERIEE, ZHASICK D, EHERIE S X 2 D3
MY ZABIUE - OFHIMEE s i 2 H
fao< 07y =N biFE T 5 2 ENFEHAE
Nz o, FREC, EHEESY X 2D, OAERER
I ERES I DR (vitamin D receptor :
VDR) 73, W&, FAER, FaEE, D, LR, &
FHER &N o 72 S E I EREESCMARICHFELE T2 2
EMMMo=ZETY, 1a, 25(OH),D; DA FRIE
WV AREREIER O AR5, HMbifE
YEF 213 U o il B 4 5 40 il 1 FH 0 S 2 R A E FH
AR DD D TNWDE ZEBHENTR ST
E20. NS OFALRE, FiEEHREDBDE
5 2 > DRAOBFEMERICITDN, A O
&4 TICBT 2 LA = b5 T E
I DA EAENPIREINTELZY 2, Lo,
JEEIGIE R OREZHEFFT 5 &, BEAELT
AN AEE ST L, FIAKIE L TERR
B9V A4 AT RE AL A ) O [ 35 B ALV IR S 72 IR 31T
HB. a5, 25(0H) DAY Lafii KEELEEE I
LOEHRIEY 2 DRI ND T ET, NE
BIOBRMEDNS IV ARINOMRHE &, &
MEDHIN T AFINAEEZ 0, ML A
MERTZMETHZ?Y, ZHUTH L THAII,
laf7KEEE 2 R <HBARDIEREE Z 7z, TEMER
E4 22D, Mg TR#E S 7225 (O DB

il

(=N

B I BRI FEI T B 1o fKEREEERIC K DORHE
TPEAINDY W, 1lofi/KERLEERIZ BRI D
Kig, W6, BRAR, BN, U > NHL, KERES,
MARIIBIZ BN TRIHL TWAH Z ENHREINT
B0W, e O THEBEICESY 2 > D 2MH S
N5, 25(0H).D 32 AHIIN T a AL KER
LB RIC K OIEHRES 2 > Dici#En, 1L
UL ERERERT L, PilEESRES
5D EME LTz, THE Tldin vitro 73 LB EIEH
Einvivoll IV A ERERZEEELT,
ZOERICHRISE /- KD & 2 BIEEMIENTT
b TWB W, Sal, Ik 4i3in vitro TREBNHI(E
MR < I, 2 Din vivo T )L 7 Al
JEZRIZIBNWESY X 2 DA EAREIRRT 2
ZEEHMEL .

II. 3 & & 77 &

FHLE S X > Dy Ak 46 FXE (VDOL ~ VD46)
((fRE 1) &, lofiKEEE 2 R <FFEk2HE (VDA4T,
VD48) (FfFC2) IZDWTHIEESRZEZHET 2
7212, HL60 & b H IMLF AL & FH W Tin vitro 12
KBRAV )= T EEERM L2, A7) —Z
2T RAETHUERER R 20 < SO 1= FBRIT DN
T, in vivolZ B W THLE0 b ~ [ I L 2 7
il L 7= C. B-17/ler-scid/scid)el (EIiE 1 & Ry R
%) XUADEFET N EHNWTRE L. 726
B R ERIHT TR S 12 B B Eh R BRSSO it
BT B EAIREICE D E, MORFTEERER
REFERIGH @MEREESR) 28 TFLT
fiifT S 7z,

1. Invitro
1) ks

European Collection of Cell Cultures (ECACC,
UK, Dr Chris Bunce, Department of Medicine) & 0
AUt bk (36722t @B impwEHak
&» SHL60HM Ml (Human promyelocytic leukemia
cells : 1vial (1X 106 cells) # EC98070106) 7% f
W, 10% 7 R ILE (FBS ; Invitrogen, CA,
USA), 1%PLEWE : Penicillin, Streptomycin, i
B IH &l : AmphotericinB, (Anti-Anti® ; Invitrogen)
% N Z 7= Dulbecco B4 Z5 Eagle 55 #%#& (DMEM ; il
HEHIEET MR, KB) THiEL 2. Milgix 7 7 X



E% I U D, HiBAE AR OHUEE IR 261

JIWNTHEEL, 37C, 5% DCOREZHMRL /=
BN CERL L /2. MG EETE I B O 5 KR A3
48 I D I & 2 il 2 5.0 ~ 10x10° cells/ml
DEEICTHREUMRCEEEL 2. BMCOBIIEEZEM
ez ) > iRt A B K (Ca, MgARE) (PBS
(=) 5 FOEMISE T30 Toed L, =L oHikz
WS 1,500 B2 T3 7 FE L EEL 72D B,
EIEIT B 2 T R & S IFR AR U 7z,
2) B4 2 2D FiBFEAR & Active/Inactive control
T BB R DA Rk

ChemGenesis#f (L) ICTHEMKLEES I
D, ¥ HaAE k46 F (VD01 ~ VD46) (ffad1) &
lafi /KM % R < 8k 2FE (VD47, VD48) (ff
FL2) ICDWTEMBANL R EFlR L7z, B
KAR D % 7 i (K % Dimethyl sulfoxide (DMSO ;
S@mmmmMOUM)%ﬁfmmémé¢

L7205 T 2RI ILE T 100 5L 10
uMEWﬁbt.%Lﬁb%nM% EREEL
U RBYRIME TAHML, 40 nM, 20 nM, 10 nM,
5nM, 2.5nM, 1.25nM, 0.6 nM, 0.3 nM, 0.15
nM, 0.07 nM D 10 B [ O 77 BRI iR 2 fFE AR L 7.
Active control & U CIGFERE S 2 > Dy & 1a, 25
(OH):D; (Cayman Chemical, MI, USA), Inactive
control & U CIEEMEME Y X > D, : 24, 25 (OH)
,D; (Sigma Aldrich, MO, USA) ZfH L, D
FIET 10 B BEIRE O RBUBSIR Z1E L7z, A7
) —Z 2 T REIT L D Active control & 0 Jifi 5 14
FEING] 2 8D 7= B BRI L TE S S ITRIEE D
RN 28U, 0.035nM, 0.0175nM, 0.0088
nM, 0.0044 nM, 0.0022 nM O 5 B¢F& 2 {ERL L 7=.
3) AV V- BREDOFIE

HL60 it 2 247X 7 L — M T 3.0 ~ 6.0x10" cells/
SriE L, 10B: B IR B o & 5% 81K,
Active control, Inactive control fir FUIAR Z& %712 10
PR, 96 ~ 14438 U /2. & 3 8 1E,
Active control, Inactive control IZ%}9” % control YA
1399 % 7 R JE LK 12 1% DMSO % Bt A THE AR
L, &KiAER, Active control, Inactive control IZ D
ERL7UTL0 pliRhng, FERICHEEL 2. 96 ~
144 WP O 852818, (AHZEBEMEE T, Miluoz
faEHEAR THIE LU /=, control 7AW & bhis Ui
5l & 50 % #1 il C & 7= J2 £ % 50 % inhibitory dose :
IDso & L, Active control @ IDs, & 1 {5 i B T 14 5

ml - well {Z

RN R 2 RO I F G LT, S 510K
FEITHR U 7= 5 BXRE DVRHR &2 380 U 7= 15 B D
PUAHE 2 F W ClRER DIESE & 3 [l T TRl ik &
e U7z, BEREIHINR 2 58D 7 o 7B 8ERIC
BT EHIE 2 1L E TR T L 7=,

2. Invivo

D YU ZAEREETI

C. B-17/Icr-scid/scidlcl (EEJEMHE SR GEIE AR L)
RUX (HARZ LY, B, 6~ 8, MM,
LEE6PL, Fh24lCzEBRICHWEZ., 7 A3 H A
BEDERKRFEMERMRICBNTERL .
A&, U XAEREE (CE-2: HAZ LY)
ZHHBEIREE, LA THE TR, ERICHL
7z. HL60 & b HMyE#ifE 1.0 X 10° cells % PBS (-)
WRIRTOI5 mICIAEM L, XU AKET L TIC
23GEHTTHMEL, ¥ A BT T IV EERL /.
2) PiEERHE

XU AMERZETIVE LR ULITEI O A1), 4%F
Tl L7z, (1) VD03 %58 (2) VD48 5
B Q) EHERESY I ODHKER (4) control B
E U7 Gz s mEEc (1) #iTkl
VD03 % 0.3 ng, (2) FEICXFL VD48 % 0.3 ng, (3)
KR LIEMRMESY 2 0D 03 ug2 1y
T RBYRIMIE T 0.075 mlIZIEME L 27G $F THEIEN
HU. (4) BITHL99% ™ S RRIEIMmIEICL%
DMSO % Il Z 7= control 7A#70.075 ml Z{ER& L, [F]
FRICHEIENTE G- U7z, 3R 5130E 1R L 7.
EEIT1IRE6IL, SH4BE24UC % 3[ENICH VT THE
U7z, 1[EIH DR Z 18 20LF DS ILTHLEL,
T3l 1A CEF 3 [ D #EHF 5 2 K, 21 H##i
U7z, 1EIHOFERKE TRIC2EHDOER Z LA
L, FEEDIEEZHWT21 HEBIER LU, FE3
B HZERL, 2EEICBWT21 B THEE
IR ERWEROHENHRETH > e /ed, I TR
DEFIRBOEN 2N E2MHA L LT, B
% DI % 5D e DAL 5% 1[EE L EH
|, BHRHMZ8HXTHEEL . BHEOKRE
I LT RADREZEAR G LR HICHIE L.
JEGE AN DY RIEEAI %21 H £ /21328 HIZ
Diethyl ether (FIYEAHIZE T 3£0K) W AMRE: FiC<
U A ERBEHI GG AR L 2. X 10%
AR RV~ U 2 (FOEHIESE T260) CREE
L7=®b, SRL (#) (HxD)

{Z Hematoxylin
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Eosin (HE) $az iR L, FRHASERAL O 5 B A%
W& KL 7.

3) BIEAHIE

JEGE R AE N DY RIEEAIB 51221 H £ /21328 H
IZ Diethyl ether B A FREE F IO SHIM L, 4
{LEHE %S (EL I 4744000 L
TAINLAT IV (), R &HWTImE
TN MMEZBIE L. £z, YT ADKREMN
20% 0L LR EET HE L WD NEDE FIRE
DEALZRD, T AERNES EEZ 5N
AL, F OB T Diethyl ether B A BREE T 1247
mU Ao sMazfE Lz kD KED
Bt it 2 P S 7= D ERIME B2 1T SEMERL FT & 20, 22
I,

. #& xR

1. Invitro
Active control T & 5 la, 25(0H).D; D IDs, 13 4

(=N

nM7Z 57z (Fig. 1A). Active control & D (X% T
JERIGE S5 2 I U 7= 3R S8R 46 D S B 6 R A E
U7z, ORI ClES 2 i U 7= 55 8413 20-
epi-la, 25 (OH):D; : VD01 (Fig. 1B) & 20-epi—26,
27-dihomo-1a, 25(0OH),D5: VD03 (Fig. 1C) T& D,
INSOFBERTID,I20.07 nMZ o 72, DEIT,
20—epi—24, 26, 27-trihomo-1la, 2B, 25 (OH) ;D; :
VD18 (IDs, 0.15-0.07 nM) (Fig. 1D), 20-epi—24,
24-dihomo-1a, 25(OH),D; : VD02 (IDs, 0.3-0.15
nM), 20-epi—24, 24, 26, 27-tetrahomo-1la, 25(OH)
2Dy 1 VD04 (IDs, 0.6-0.3nM), 20-epi-24-homo-1la,
2B, 25(0H);D; : VD17 (IDs, 0.6-0.3 nM) DJIEIZ JE
B R ZRBO =, £z, o & HNEE THE
T I U 72558 R 2% : VD01, VDO03IZDWWT
lafr /KL 2 R <FHEARZIERL 2. VD3N 5
Lo i 7K B 3 & R W) 72 20-epi—26, 27-dimethyl-25
(OH)D; : VD48 13 Active control & U {2 & Tl
HagE I U 7278 (IDs 2.5-1.25 nM), VDO1/5
Lo 7K 8 5 % R W1 72 20-epi—25 (OH)D; : VD471

Fig. 1A
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Fig. 1A ~ 1D. 50% inhibitory dose in typical compounds
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50% inhibitory dose: IDs is defined when tumor proliferation can be inhibited by 50% as compared to a control
solution; (A)1,25a(OH).Ds: Active Control, (B)VD1 compound, (C)VD3 compound, (D)VD18 compound
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W R &2 RO 72 > 7z (IDs 40 nM <).
2. Invivo

In vitro \TH W TEAR IR B2 CHE B 385l & H i U7
FHER 2D DB, 20-epi-la, 25 (OH) ,Ds : VDOL
(MC1288) 13 Leo Pharmaceuticals Inc., (Ballerup,
Denmark) ¥ " IZBWTHUEER) R 2 HAYICBAFE &
THV, F=FFEERNS lofL K EEH 2 K< 20-
epi~25 (OH) Dj : VD47 I3 KE CTHREFFHEE R i
K THol=DMH LIz >/z. FIT, in vivo
T3 20—epi—26, 27-dihomo-1la, 25 (OH) ;D; : VD03
2D 1oL KR % R< 20-epi—26, 27-dihomo—25
(OH) D, : VD48 Z ML 7=.

JEE 955 T BV B I M Al A% 14 A DABR ICRERR T & /=
73, (1) VDO3BETIISEERL ~ 3[E& 2 VL5H6/6 VLY
NTDEAIRGH12HF TS L <IZLEEE
Elolizd, BBEOEREMHBTERNo /.
FEr1EH 22 L35 11 HHITIEL, Ek2EH
2/2 V3% 5.7 HHICEIFD =D %485, FEr3[aH
22LH 5 12HHICEIHD ORI Uz, £/
(2) VD48, (3) IEMRIE Y 2 > Dy, (4) control D

Fig. 2A
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BREV6ILIL S OB WA 15> D7z 28 H DI
MBI ZHER TERho7z. Ko THEER
fE%28H DR A CHB K ZZ D ZD0iE (2)
VD48 FE5/6 L, (3) 1EMEAIE 4 2 > D, RES/6IL, (4)
control #E5/6 L, Ff15/24VL77 5 /=, [FIEf 5 ClEE
DREIPEHCHREETHD, ik, EEoO
TS B [RIFEE TrlEfE 280 7. AT 5 EK %
B UBIRIM 2 E L2 EBR3EHIE (D) VD03
FE2/2PL, (2) VD48HE2/2lL, (3) EMMEY I >
Dy BE2/21L, (4) control #f2/2PC 58 L % F Wy T28
HRE#R 2 TE LD, (1) VD3RE2/2ILILE5S
D7 RN 22, (2) VD4sEE1/2PL1Z 26 H D
BRI L2720, 28 HICEHZ W RE/a~ ™ AT
(2) VD48Ef£1/21L, (3) {EMEIE S 2 > Dy Ff2/2]L,
(4) control B 2/2L D E+5/8VL 72 - /=, 28 H Tl
DO RIZEEE 72> 720, KREJZFRREE 7.
JEEERENL, (2) VD48 #E CIIWHIRHIICELDIRIE
RO, ) EHEESY I DR, (4) con-
trol BEICIZFBD B n o 7z, REIZ (1) VDO03#E6/6
TCi3#% 5147 ~ 12 H £ TIZ 20% PA_E DR (

Fig. 2B
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Fig. 2A ~ 2D. Body weight changes during experiments in each experimental group
Total 24 mice were divided into 4groups with 6 mice in each group; (A)VD3 group, (B)VD48 group, (C)Active
Vitamin D; group, (D)Control group. Experiments were conducted on 3 times; 1%,2™,3". 2 mice per group and 8 mice
per experiment were used. Drug injections were done once a week, including a total of three different injections during
the 21 day observation period for the first and second experiments, and a total of 4 drug injections during the 28 day
observation period of the third experiment. Body weights were measured on the same days as the drug injections.
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HfEi-22.3%) (Fig. 2A), Bl AL ETELL IS
HY, HENBREHRIFERDN, (2) VDISHE
6/6 L (FFULfE+20%) (Fig. 2B), (3) &M E %
I D BE6/6IT (HULfE+21%) (Fig. 2C),* control
FEe/6IL (HUfE+20%) (Fig. 2D) D7l 18/24 L%
5% 2l HE TE2HRBOEBRITRTOYY
A THI20% DIKEIEINZBD . TO5B28HE
TEHZ LU (2) VD812 (+24%), (3) &tk
RIY &I D220 (+71%, +51%), (4) con—
trol BE2/2C (+94%, +61%) 12X 5722 REB N
RO, HFEOWMRBEHETHD, HEHEOE
BEEAEARETHD. VU LMET (1) VD03
BED2/6E, (2) VD48 EED 1/6 ILIZ NI L 7=
T2 OB T & 9 HIEMEARIAE 5 7= BRI A REZ -
7= (1) VDO3EE4/6ICCIlE A1)V Al (g fi
114 mg/dD) 13K D &AL 57z, (Mann Whit-
ney, p=0.0054). (2) VD48%f M 5/6IL (Hh 1 {#6.9
mg/dD), (3) iEMERIE 4 2 > D BED 6/6 L (FHYLiE 7.9
mg/dl), (4) control# D 6/6PL (H J fif 5.7 mg/dl)
DAV L©MEZFEREZ > (Fig. 3). AT
D HE B 80T I ik 2 788D 72 165/24 TLIZT DWNWT
Fedg U723, il ORI YK & < N/C EEDY &
WZ EORD RGBS, EEEOEWIIE

!
0
W

—_ —_— —_— —_
SN e N
)
n

8.7

Serum Calcium Level (mg/dl)
]

(=N

FEAET, HMUEMIEDIRN >z, IS D
FiZ (2) vD4s, (3) 1&EMAIES I > Ds, (4) con-
trol FFETHIBEL TW/z. (Fig. 4A, 4B)

. & s

PSR R <, FRFICBIERE L ToEh
W AMAEZE K- UHWHHE S 2 > Diifl
RKERZ LD, SHEOMFETEYT LWz
FRTERN . LML, TN TE
FKEDLEMIONTHHRHNLTBD, ZNET
IS DD HEEMEDHKRDEDERT 5.

In vitro CHUBEE N EINEERIE S 3> D, L3R N
BRI 6 FEEAFEIELZ. D5 DIKWIEIZ, VDO,
VD03, VD18, VD02, VD04, VD17 TH%. Th
SOFEENTHAL THLN I E AR AIEE 20 (70D 5
AL (ZEAUAL © epimerization) 7Z57z. ZODEAf
BRI ONE BRI T NI RIE ¥ 32 D L0H
N5 N R DIFF o7z, E 20 7DV AREL & AV KR
LD 20-epi-la, 25 (OH) .D; BLUINZDFELEMADS,
RKARDES I D KEWENZ R T IS TiFSE
IZBWTHHLNZINTHEOY, SEIOFKL DR T
E—HLTWA., UL, 2006 TEALEFEDEE

[ first experiment
[-]second experiment

EH third experiment

S Nk~ O

VD03 VD48

control

active VD3

Fig. 3. Serum calcium level in each experimental group
Blood was collected from the heart to measure the serum calcium level at 21days
or 28days following tumor transplantation and the first drug injection under
inhalation anesthesia by diethyl ether. When emaciation or asthenia such as a body
weight loss over 20% occurred, blood was collected to measure the serum calcium
level under inhalation anesthesia by diethyl ether.
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I 6 Fiddo72h%, ZNSOFERIIIE RIS
22D KOFUEB R RN TTN o7 D5 DIRWIEIZ
20-epi—24, 24-dihomo-1la, 2B, 25 (OH) sD;:VDI16
(IDs) 5-2.5 nM), 20-epi—24-homo—3-prenyl-1a, 25
(OH) ,D;: VD40 (ID;, 5-2.5 nM), 20-epi—26,
27-dihomo-3-prenyl-1a, 25 (OH) :D;:VD41 (IDs
5-2.5 nM), 3— (3-hydroxypropyl) -24, 24, 26,
27-tetrahomo—1a, 2B, 25 (OH) 3D; : VD30 (IDs,
40 nM< ), 20-epi-3— (3-hydroxypropyl) -la, 2,
25 (OH) D, : VD31 (IDs 40 nM<), 20-epi-26,
27-dihomo—3- (3-hydroxypropyl) —1a, 28, 25 (OH)
3Dy 1 VD32 (IDs 40 nM <) Thd., ZHNEDFEER
ICHGEL =01, JISHEARTINA ABRIE /DY T
TWBHZETHY, VDI6 TIL2{LICOHEEDE A,
VD40, VD41 TIE3ML~AND 7 )L F )L F D E A,
VD30, VD31, VD32 Tid2{7~\DOH &AL 3L
ANDOEROF T ORF )V FE A ZFRHIIT> TN
7o 722U, PSS RANEERIE S 2> D, K0
72VD17, VD18HVD16&[REED A BREMiAT T
TWEDS, TS TIE 20 AL ZE AL LIS TORIBED
BN EIZ> Tz Ko T, S EIOHFZENSIE 20
L TEAMBICROFUESE ) RO FF TEDIEEN
RHZ, (USEE A MBS R\ DEMEZEL AW
NROERIZZEN DI EN 7 DT,

Fig. 4A

2B~ (3-hydroxypropoxy) -la, 25 (OH) ,D; : VD39
(ED-71) 1Z 201 AR SR KD BB o7 —
O—)L® LTRGBS NTWADD, SRIOAT7)—=
SURREIZBWTEEIHIRRIIME2 > 72 (IDs, 40
M <), ZORERIE, Bl LEEAER TN
LB TH D ENSIHEITBL TV

In vitro COAZ ) —Z 2 7 BEFE SN 5 1D 2 L
B9 5E, PUEBERIRNHRMN >/ VDOoL (IDs, 0.07
nM) &VDO03 (IDs 0.07 nM) 1, Active control T
HDIEMERESY I > D; (IDs 4 nM) D100 D1
DYEE THEEMHI O REHRTE. ZORE
13 14-28 pg/ml THY, KRANTEMHEIIES 2 > D, JRE
DFHUENE 20-60 pg/ml EIFIFFZE TH D725, VDOL
EVDO3 IR AL > 7 I MAE 2 3 7= S 3 i it &
WIS 2 RIREME DS RIE I 72728, in vivo COMET
BRDIz. ISITHEHANT, RAKEE CELEMH L
72VDO01, VD03 D& 21 LT lafr K & R <
B VD47, VDA ZEERLL B EBML Iz, K
NTClaf KB LEBERICRB N, VoL S
ZRE9NT, VDATIZVDOLIZ, VD481 VD03 &[F
LEOPIERNRESSND EE L.

InvitroT 1%, VD47, VD48l & ® 1ZVDOl,
VD03 X0 BHUEEZI R Aoz, lafiKEEELT
EY 22 DR (vitamin D receptor : VDR) D

Fig. 4B

control

VD48

Fig. 4A, 4B. Histopathology of HL60 tumor in each experimental group
The pathological examination was demonstrated on tumors. Tumors were fixated by 10%
Formalin Neutral Buffer Solution and stained by hematoxylin and eosin (HE) staining method.

(H&E, x400 Original magnification)
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EDY I /HEEBKRHELTEYI D DIEH
FIHOEHIENCEE TS ZENFSNTNSEY, —F
T, 1la,25 (OH) ,Ds 2YHL60 AIAZIZ X LT VDR &D
WEENSTICTY R =2 A&FE T HREME D R
FENTWDY, SEOERNSIZ, InvitrolZHBN
TVDO1, VDO3IZH L CiT 1afi7/KEEHEAY VDR &D
FEEICBEL, MEEEE - EREHIGIZ 1T D 72Dz
HimomEEZLNT.

DEIZ, in vivolZ X DMFHIHE o7z, VD01 (ID;, 0.07
nM) ZETRDED Leo # THIFEH THD, in vivo T
DOREFIDSIN LTz, E7=FREEARNS Lla KR E
K <20-epi-25 (OH) Dj: VD47 (IDs 40 nM< )
VK E DR SCHRICRE 8 B 7208, PUEE RN RO
HEYTHIZE SN Ciainoiz7z0® 2 VDATIZHUT
DERMBEOHFRIEEIENEE 2505, L,
VDATIIHUE S ) R B0 n o778 in vivo TD
MENIE M L7s)vo7z. ZZC, in vivo TIE VD01 &
[\ U< e I3 2 C Ji i B4 4 2 H I L 72 20—epi—26,
27-dihomo-1a, 25 (OH) ,D; : VD03 (IDs, 0.07
nM) ZfFHLZ. VD033, HifEsshFIcBEIL Tin
vitro COMFFEIELELTZN 2, in vivo TOFZEL
HFERET, F00HVDO3OF HMEIXENWE KL
7= E£7=, FOlofi K K % R <20-epi-26,
27-dihomo-25 (OH) D;: VD48 (IDs 2.5-1.25
nM) 13T SCRRICBWTRFER THY, HHitom
WBEREHIWTL in vivo TOMFHIE L=,

SEIOBYERTIE, HHEMEYICDREE, O
> ha—)LEE, VD48 TEDEF IR RITENES
Moz, BLDOEBRTIZ0.3 ng/ YT (LIEDH
TZORERK20g) ZEIETHRLGELTED, K15
ug/kg 29 %, Muindi 5% OWFFET, HHEMESY
22Dy % 0.5 uglkg ~ 2.1 ug/kg, ¥ 3E AT
H U &N > A LAE % 3K & 9712 squamous cell
cancer D¥EFHEZE IR Lz &b d5&, SRIO
KT 2.5 ~ 105 DFGEEM A L2 &7
5. LoL, SRIEHEL =B KB CIEHiESR)
RERDDZENTEY, HLOMIIZBNTIZES
BALTGRERIDLE THoREENE X SN,
%77, Osborn®*® ORIV E > HB RIS IR AT
K9 HIEEIMES 2 > D NARDH TARER R il BT
1%, 1.5~2.0 ng/ HOMNARL/ZEBED DB 20 ~ 30%
TRV ILMAEZE RKZLUTHBD, SEIOE S5
EISICHMETHIETE VYA MAEZ D]

(=N

REMEIS B DM o7z,

VD03 $% G- #£6/6 ILILBHEE/N 5 12 H £ CORMIC
1 H L LI E o 7272, RISMHIR) %R
B E BT D 2 WX TERM o720, 6/6L
TNTCTIHRE T &R A, (KEFD 27D
THBY, £/, TOOEHEMEIT>/Z4/6ILTIX
MEAI T LMENEETH o2, &IV T A
MHE TR BRI FICL B KSR, EEOHA
FEFRE S EIMOBRERES, AEIRRED.L
BEREFRENE 2 57297, (REEDSFRELCIE
TV LMMERICK BRI E Z 5N, Ko
CVDO3 XGRS A FTRE /L & Tld/a W &4
WrL7=. —J T, VD48 G- #E5/6ILD < ™ A1
TV LMED EFRIELS, BfEHEL TORIIL >
T LAMERIZIENZ EAVRE N, UL, RNT
Lo KB EEERIC K D SN, VD03 E[HED
PGSR Z2RET 5 e L2, BEORE
JIMMBEEFEETH O, PUEESREDTFTNE
MEZ SN, Ko T, VDIZHW T HIFEKG
FD e b BTl &SI L 7=,

V. #&

=
Cl=]

4 E DR T HUREIG )R 2 Fe 9 2 R 2 f
RLENRS IV MERZMIATESY X 2D,
FERZRRT 2 2 EF kRN o2, lafl
KEEEZ RS ES I 2Dy BRI TN X TITH
ERBRMEEYTH O, HEREREZRE L.

EEZDF MK (conflict of interest:COI) FA7R:
AL DTN B LU CRrICH &SR L
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{501
VDO1: IDso 0.07-0.035 nM

OH
|
| =
HO™ OH

VD02 : 1IDso 0.3-0.15 nM

OH
|
| =
HO™ OH

VD03 : IDso 0.07-0.035 nM

OH
|
| =
HO™ OH

VD04 : IDso 0.6-0.3 nM

OH
|
_
HO™ OH

VDO0O5: IDso 20-10 nM

HO™

VD06 : IDso 20-10 nM

VDO7: IDso 40 nM <

/s

HO,

/s

HO™ OH

VD08 : IDso 40 nM <

HO™
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VD09 : IDso 40 nM <

/7,

HO™ OH

VD10 : IDso 20-10 nM

VD11: IDso 40 nM <

HO™

VD12 : IDso 40 nM <

/s

VD13 : IDso 40-20 nM

VD14 : IDso 40-20 nM

/s

VD15: IDso 10-5 nM

VD16 : IDso 5-2.5 nM



VD17: 1IDso 0.6-0.3 nM

OH
|
_
HO*"™>"~OH
OH
VD18: IDso 0.15-0.07 nM
OH

VD19 : 1IDso 40 nM <

HO/\/\O\x'

VD20 : 1IDso 20-10 nM
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VD21: 1IDso 20-10 nM

VD22 : 1IDso 20-10 nM

VD23 : IDso 40-20 nM

VD24 : IDso 40 nM <
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VD25 : IDso 40 nM < VD33 : IDso 40 nM <

OH

Pz
HO"™>">0""" 0H
OH
VD26 : IDso 40 nM < VD34 : IDso 40 nM <

’,

HO" ™>""0O" OH
OH HO" "0

VD27: IDso 40 nM <
VD35 : IDso 40 nM <

VD28 : IDso 40 nM < VD36 : IDso 40 nM <
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VD37: IDso 40 nM < VD41: IDso 5-2.5nM

OH

)\/\0\“ OH

VD42 : 1IDso 40 nM <

VD38 : 1IDso 40 nM <

VD43 : IDso 40 nM <
VD39: ED-71 IDso 40 nM <

/,

HO™ >"~OH
O\/\/OH
VD40 : IDso 5-2.5 nM VD44 : 1Dso 40 nM <
OH
|
| =

)\/\0\“ OH
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VD45 :

IDs0 40 nM <

VD46 :

IDs0 40 nM <

LSS

(=N

fH5e 2

VD47 : 1IDso 40 nM <

VD48 : 1IDso 2.5-1.25 nM
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