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WEraAhbh, RERAEYHEH TV 519,

Lal, Ara-C RGRCHBEB7 ¢ 7 fF B (dea-
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BECERCAVOh TV, RANOHWHH o &
o, A D EPIFERRH L o

N*-behenoyl-1-8-D-arabinofuranosyl cytosine(BH-
AC) iz Ara-C » N* {ric behenoyl ¥ HF X &7 D
<, BERITFE () TH 50 D Né-acyl-Ara C 4
REhY, EOhhbBEIAALLDTHBY,
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Fig.1 Structure and metabolic pathways of BH-
AC
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Fig. 2 24k 3 X UMD BH-AC s XUz hn b

EExIht: Ara-C DERELXRL TS,

Fig.2 Assay methods

Tissue homogenates, serum, urine, bile
l added tetrahydrouridine

diluted with saline

added tetrahydrofuran
stood at 0°C for lhr.
centrifuged 3000rpm,

15min.
Bioassay
Supernatant by S. faecium var. durans
(Agar-Cup method)
HPLC inject
Conditions

Pump : Shimadzu LC-2
Column : Shimadzu PC-
4.6X25cm
Detector : Shimadzu SPD-1
UV 254nm

Mobile phase : MeOH/H20
95/5
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o B EHOFFRmEs X OHBRIA, Rt
EE 25 p#g/ml @ tetrahydrouridine # iz T, Ara-C ©
Ara-U ~0O %t (deamination) #[HIET %, ZTDE,
BiE% 24 L C—Jik BH-AC 0ERw, —Jik Ara-
C Qﬁﬁk:ﬂi‘«‘% o

BH-AC D EE 2 3 f£E D tetrahydrofuran #fnx, 1
BRSPS, 0% 8,000 EiE, 15 SEOL, £
DL EEYRCRTHRECT, BRBE7 2= 77
74— (HPLC) R TEET %,

Ara-C DE BT Menta 530 fiv-7z Ara-C i HEZ
MWk, Streptococcus faecium var. durans resistant
to methotrexate and 6-mercaptopurine % fB{bLE % 8 U
THERZY, Shi e bloassay I TEE LT,

HokOERE R AR ETOBE L RRL, KEEX
FEREERL, £ORCH » FTHRILT, TOHTREMO
B 2 BB R R X OEEERIBR Y WML, —
7 37°C BB LT, MEREHLEAC BEEY IET

60

AT \TC, fEHE Ara-C B (0.025~5.0 pg/ml)
Dy O AR, MERFHEAO BEO &
(10~35mm) L > T, EHF /57 7m
v bTBHE, CTOBEHBETHERLC S,

I ®

1 MmRE

Fig.3 iz=v & & o412 BH-AC #%xh*¥h 100
mg/kg, 50 mg/kg BEL#E&D BH-AC O MAEE
% HPLC W CTHELfERRL TS,

BH-AC o [aigE 3 Ao &fEx "L TWw5
2, EBA~OBT, R# B (BH) L0 dRE
AT 5o

%@ pharmacokinetics % 3 compartment model T
HETBE, ~vAMPRBED e afr 3EhE
H 2.71 4>, 0.43 BRE, 1.51 BeEiTh b, H2BERET
1/1012, #6 BT 1/100 DfEiE 7z > T3, AUC 12

Fig.3 Plasma level of BH-AC after intravenous injection to mice or rabbits by HPLC method
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1271. 1 pg-hr/ml, 2 Y 73 Rz 0.0787 l/hr/kg OB
%o

THEL R LARD- 2 - TRHEN, MPRE
O TFRIZPREBL, hina b7 12BN EH 0.284, 0,59
B, 2.22 BEMICH ST, M2S5HMT L0, 7
BT 1/100 D{EE 5TV 3, AUC 3 1510.5 ug-
hr/ml, 2 Y 73 v A3 0.0331 l/hr/kg CH B,

Fig.4 iz Fig.3 U =Y R L 9 4FOMMAEIZDO
T, BH-AC 1 HEMEEIhEE T Are-C ORE
% bioassay L CREL RS DCH B, HBD DI,
Ara-C % BH-AC : MEICMEL =WA D Ara-C O}
EYFACRORE T2y P LI,

#DO#R, BH-AC X hEEXhic Ara-C (2 EMMm
HREEVL RS 10 B HE ), FRENCRR
ThTw3b,

ZhEML, Ara-C ¥*MELE WA X B ETM O
Ara-C BEERMETH 2 M, HPLHIZTFRL, =2 2T
THRESE 1.6 BT, ov¥Ti 5k 40N T,
BH-AC #5850 Ara-C ofihELZRL, Fhll
BIEMEETHERmMB I HHEL TS,

BH-AC #4500 Ara-C #EEd, Ara-C 5RO
Ara-C BEDH, Y9 FR=v R L) EAEENESEL,
MmPRED TR L DB TH o1,

2. ABARE
Table 1 Tissue level of BH-AC after intravenous

injection of BH-AC (200 mg/kg) to S.180
bearing mice (n=5) (by HPLC)

Time after injection (Hours)

0.5 1 2 4 6
Brain 19 10 31 19 -
Heart 171 317 238 148 | 160
Lung 534 506 580 259 | 115
Liver 494 692 912 460 | 316
Spleen 203 432 | 555 354 | 323
Kidney 342 264 188 113 77
Pancreas 47 nd 47 30 12
Stomach 41 45 42 22 18
Intestine 53 nd 49 21 11
Testis 17 nd 18 12 —
Muscle 21 18 28 20 16
Skin 21 22 — 20 —
Tumor 72 85 152 93 98
Plasma 2,170 | 1,780 664 192 63
Urine - —_ — — -
Bile — — 95 54 -

(ug/g or ml)

Table 1 | Sarcoma 180 B (BET) <Y AL
BH-AC ML, £t 0.5 1,2 4,6 ipMEO LA
8D BH-AC OELXRHL TV 5,

BH-AC (3FF, M, cid MELiL, 6MMic
bieh BN AMLTWS, ThbHD RBICEWT
12, 4,6 MM%C 2 mPRE L b WMTH -7, BH-AC
BT H, WMARKBAOIDARE, EEER
ARARABAREB D0 ) Ly,

BH-AC 2%, Lic b HRAMMERL, MMERC
b TR SR BR I LTV B,

BY, WX, £, MO BH-AC DREIIEL,

R iz £meM L  BH-AC i2£&{ M xh#, &%
R BRI ARV HERHT D L ¥R bR D,

MEH i 2 MLk BH-AC oh&EEh B
ThTvw3,

Fig.5 (3 Table 1 O %H LA U Sarcoma 180 H%~
Y RD\WTC, BH-AC #5#@4EShic Ara-C O
BARKEYRLICLDTH S,

ZDRER, Ara-C IRECIZES BT > W > WA O IR R K
T, 6BMChA I Y RENHCRH R TV, =
hEDOMBIZ I\ T, BH-AC 26 Ara-C AD{RMHE
TFLTWBD TRV LHERCLDBRKTH 5,

e 2 rhiREE X D $5M\ Ara-C M REFM,
BROZED LR TS,

B Ara-C REEIRET, FEBRALUTCHo7,

Fig.6 % Sarcoma 180 i+ AIC Ara-C ¥ #EL

Fig.5 Tissue level of Ara-C after intravenous in-
jection of BH-AC to S.180 bearing mice.
BH-AC : 200 mg/kg, Mice: ICR3 (n=5)
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Fig.6 Tissue level of Ara-C after intravenous injection of 100 mg/kg of Ara-C to mice (ICR) (n=5)
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Fig.7 Urinary and biliary level of Ara-C after intravenous injection of BH-AC or Ara-C to mice(n=5)
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fHIZE D, FmRemiE<, 2 RMECIED TEE
ElnoTWwab,

Ara-C 3= 9 ADZWBT KBTS 2T 528,
B RN SARCEL B F BREETH-. B
DERE X< Y AFCEL deaminase FEHYHTH =
L EBARRDD LBbhB, b, VY ATIRERBITIA
¢ deaminase 234} %35 DT, Ara-C DEKARRE X~
VALIRR oI AZ -V EETHZLHTFHINS,

Ara-C (ZRICRD THIRED, BT b BB Bt
Th3H, FHECOWTIRROETENRS,

BH-AC 3= 9 X®5 » FORFELBRHIATS,
ARIFI IR VWEBYE TS,

BH-AC ixfaHsh~ch BB SHE X h 5 A%, anthra-
cycline % 3E#|#® Vinca alkaloids o X 5 /r W&yl
BREDOBEHEH-IZA LR,

Fig.7 12 ICR %~ % Xiz 100 mg/kg © BH-AC »
A\ X 100 mg/kg O Ara-C %8 L, Rehis X ORH
D Ara-C OREYRN LD THS,

DR, BH-AC # 580K Ara-C B3 100
rgiml B DM Ie b O EREEN 10 B bt » THHR
TPt hTvwb, —F, Ara-C 5B D R Ara-
C BEHEH AR CREDTEEY T TN, LK
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Fig.8 Activation of BH-AC by mouse tissue homogenates
BH-AC : 100 ug/ml, NADPH : 1.67 mM, THU : 25 ug/ml, Tissue homo.: 10%
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BELS AL, HELio =0 RebdrtEE»5h,
BH-AC iz Ara-C @ depot BoOIKH| & LT, EEMIC
bich Ara-C ZHHLTWB I EFRLTWB EEL
bhd,

BH-AC #4508 Ara-C BE2 50~100 pg/
ml OEREH 10 BEMcbi- VBREEh, Ara-C #5
BoRHS Ara-C BEL Db, 1BMUBIECSR
B ShTuwb, 20z &id, Fickits BH-AC
D Ara-C ~DFEHALDOLETTE, < v AJFiL deaminase
DHRHEHR BRI DI EXRBL TV 5,

4. R#

Fig.8 iz=v A0 £ MEMIA & BH-AC *BEL,

NADPH #H#&A T 2 B incubate LT, BH-AC O
(b3 e Ara-C OEEXRHLILDTH S,

AERT EFETNEC Lz, BH-AC 0ERM 0.5~
1% D%l h A\ Ara-C % contamination LT\ 3 Z
L&, BH-AC h0HR&E L Ara-C A i sh D de-
aminase IZ X W REHEINhB Z ETH S,

T BIL Tix, incubation D Ara-C BEOE
B (E8) ##IELL, HECEL T tetrahydrouri-
dine # L T deamination DHEFF#FHIEL, HAL
o

EROFERE, BH-AC 2~ ADKF, B, KR, =Hh
DI K|h* Sarcoma 180, P-388, L1210 7z LD
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Table 2 Activation of BH-AC and inactivation of Ara-C by rabbit tissue homogenates
BH-AC : 50 ug/ml
Are-C: 25 ug/ml
THU (tetrahydrouridine) : 50 u#g/m!
NADPH : 1. 67 mmol
Tissue homo. : 10%
Ara-C {rom BH-AC i Inactivation of Ara-C
Incubation time Omin. | 60 min. [ 120 min. 0 min. I 60 min. 120 min.
Liver 1.03 046 | 020 | 2250 | o093 ] -
Liver+ THU 0.83 0.96 i 1. 14 19. 25 19.25 21.75
Liver+ THU+NADPH 0.83 1.01 J 1. 54 i
Kidney 1.03 1.23 i 1.30 24.50 18.13 i 17.13
Kidney + THU 0.98 128 | 184 ; 1825 275 | 2125
Spleen 0.93 1.25 ! 1.65 , 23. 00 21. 50 i 20.50
Brain 1.20 115 | 118 ' 2400 22.00 22.50
Heart 1.15 1.04 | 1.04 :
Lung 0.88 1.10 0.79
Muscle 0.81 0.89 i 0. 96 ‘
Muscle + THU 1.64 132 | 105 | 1985 2150 | 2350
Bone marrow 1. 00 0. 95 { 0.98 ' i
(ug/ml)

EEABIAFPTHEELSh, Ara-C OMEEYFKL,
<Y A HOM LD 100°C oKL, MEEEYIE
HB L, Ara-C D ERIZALRIEh T,

Ara-C DERIL bioassay I CfTir o TV AM, =D
HEEY 52 5B Ara-C THDH - LT
», B#HAF L BH-AC ORIGH Y Amicon TIHFFL.
TLC plate iz A4, + L, Aff0 n-butanol RTHRM
L, ThEELER- T, EXFEH LK bicautogram %
KL, Rf0.35 cBimicfAIEMx 5252 &, COMIE
iz Ara-C © Rf w—8F+5 = L4 BREL, EELD
LN EBRAFDOEAL incubation DRFEIDOERE
EHICRHIEMASEATAZ E2BRL TV 5,

wic, B3R E&hoteh’, Ara-C L= AD 4
H#IFZRAL, 37°C I incubate LT, Ara-C DX
BB LI, ZDER, Ara-C 2= 2B TR
ML, PMETHEEC, FeBRECTERIL I,
£ DMOEBPEREBTCITRF LI, o1,

Table 2 X7+ ¥DEHEMY# - T, BH-AC 0
Hibl Ara-C OREHIEXBRF LD TH S,

BH-AC v+ ¥Dff, 1, WIAPTERLIA,
Ara-C OHE® XL T,

—75, Ara-C i3 v+ F D FFAHKH TO L RigHk(L
htc,

v ¥ ¥fFik BH-AC % &L Ara-C OEL ¥ KT
A%, B\ deaminase ¥EERHT5 DT, tetrahydrouri-

dine #IEML ALV & FOFERIEIIBRTE L,

NADPH 3 BH-AC o R ##¥ R# L 7z, BH-AC 2.5
Ara-C "DORENR 0B XV AMLD ERYET #£TT
5$4, NADPH » 3\ 2 NADH i2 coenzyme : L
THHATHH D, REHRITHLEX LIS,

Fig.9 iz e + SIRHEO AKX AT, BH-AC 0%
BN LD TH S,

tetrahydrouridine ¢ NADPH F#&HTFIZ s\ T,
BH-AC 2t + Off, B, WANDLH5MOME L
KBS, Y v AmRERo ARG TEEE
Xh, Ara-C OME¥ ¥ L1,

b P OBEE FIRHEO BAgEic X b EEEN X2
{, ., B ®WiXicsi?s BH-AC oL I
Nz HhDERY S5,

Fig. 10 (2t b g% AV T, Ara-C OXERE
%&ﬁbf:%@(‘ﬁ%o -

10 ERAXPIc—ERD Ara-C Yz, 28H
incubate LT, Ara-C DOHEHEDO MBI OV TENL
o '
ZORR L P TRFREDAMT Ara-C LGN
edass, FeRb#s<, B % 5 8 B O
EFEBOAHETH, 2ip DB FiEEALTS & Lb
HH Lo ZOBEH, BHEECILEHILLRTL A
%o P

Table 3 {2 ED b b &= v 2D BREALAA AV 18
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_ Fig.9 Activation of BH-AC by human tissue homogenates
Tissue homo. : 10%, BH-AC : 100 ug/ml, NADPH : 1.67 mM, THU: 25 pg/ml
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OHET R LI,

—7%, Ara-C ORIEE(TrbD Ara-C 2 Bi7 $ /
L, Ara-U AZ#-$75 deaminase DYHEB iz L +
EIVRARBVTARERBEENRLDR, <Y ATIREC
BL8L, MR FeBEOEMA R ORI DRTHS
DML, b FTixFEOMEMIZ deaminase X5 45
L, H2oBWEESRZR bR,

III. * ®
BH-AC % Ara-C ® marked compound & LCH%

ThHbo

(1) BH-AC BHD4thPIgHRe

(2) BH-AC © Ara-C ~DE#(L

(3) EL£Xht- Ara-C DAELRER

(4) Ara-C ® Ara-CTP ~o0fj{t

(5) Ara-C ® Ara-U ~DORE#(L

BH-AC (% cytidine deaminase ICiEHitCh b, Fi-
RAdit s hizicdd, £ RERMEE Y, depot
BoEF L LTHRCREIhS,

BH-AC 2E8HD IRMEY 2t IBBMESN Ths0
T, H OB M BHM (5o ) REOHEARDBK
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Fig. 10 Distribution of cytidine nucleoside deaminase in human tissue homogenates
Tissue homo. : 10%, Ara-C: 25 ug/ml

Ara C2,

100 Heart
hil)
(]
40

20

Lung

mm—

Serum

Joo

80

60

40

20

Stomach

Tumor strain of
A :Thyroid gl
£ E : Stomach
F : Colon

2 Colon lr?_"g;? ow R
ye A e A L
15 60 120 15 60 120 15 60 120
Minutes

B L HRET, F-MEATIHEESROR-M
BE ravFY7, (7e/-—-AC BREC2H
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Tw{o

L L, BH-AC HH3FEFEETH D, T AraCic
AREN, X5 kinase iI2 X »T Ara-CTP c[@{L &
hisFhidiebitho

BH-AC 725 Ara-C ~D i3 EHENT 5 Wi
succinyl-Ara-C #&TfFkbh 5%,

BH-AC 75 Ara-C DEL£RZTXTOMABTTID
haotiil, i B BRIUb280EHEMAKT
BATiebhd, EEEhic Ara-C 2z 0@y

15 L AFCORBRPCEKAL, REMODPREY
By, Th2XEcEEERT SLFOAR~FHLTY
<o

Ara-C (3EF#Mk7c & C Ara-CTP (Ara-C triphow
phate) L ) v ML T h 5, & h it deoxycytidine:
kinase, deoxycytidine monophosphate kinase, de-
oxycytidine diphosphate kinase izt H» ATP % co-
factor L LThXxh3,

Z®D kinase O FED B ERDHYWEFE s\ T
Ara-C EHABDOFERE B L\Vvbh T3,

Ara-CTP i3 DNA # 2 5 — 2 fEf LIEE DMK
MWBETH% deoxycytidine triphosphate ® DNA ~DOR
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Table 3 Activation of BH-AC (BH-AC—Ara-C)
and inactivation of Ara-C (Ara-C—Ara-U)
by human and mouse tissue homogenates

Tissue homogenates : 10%
BH-AC : 100 ug/ml
Ara-C: 25 ug/ml

BH-AC—Ara-C | Ara-C—Ara-U
Man | Mouse | Man

Mouse

Brain - -
Heart -
Lung -
Thymus
Liver
Spleen
Kidney
Pancreas
Stomach

1 £+
| T = == = = |
L E1T +1 1

+

Intestine
Colon

Testis - H+
Muscle - -
Skin - -
Serum

' W+ 4+ | FF%F £+

H

Bone marrow

Tumor

|
++%$
£ 4%
|

¥+

AR EACIE L, DNA AREEXBXRT %,
RNA *EABOARIREHEEFEL R,

—7%, Ara-C | cytidine deaminase IZ X »C, 7 &
7 &E2UEFh T, arabinosyl uracil (Ara-U) &7c b R Ng
#fExhs,

deaminase D437 & FEHIIBRIYEENS KEY, T v
FCREERDRL, =YX, 'E. P CIXBCER
PR, vH¥, 4R, e, YT B
B, HEE, B O EREDEBTIE AL, HW
BERALRBY,

ZD X5 EREXIT X5 deaminase HAHDOEEY
RB:LT, BH-AC #5%0D Ara-C DmhREILT »
MiXEL, FATIREV.

BIFERD Ara-C X2 Bzt O RMElER
(Ara-CTP ~O%1k) LA FEEEA (Ara-U ~o%
) LoBEHETHB E VbR THDE,

e P HIFIC ST, [ P D deaminase JHFHiT
Ara-C OEEFRZHF L HAEML, ¥l Ara-C HEHEDOE
REIX A MFMMAD deaminase EHEAERLTL S

ERL S\ LEIh TV 2™,

ABH®R X b, BH-AC i Ara-C @ depot oMKk
LT, 4hRMAMEBIC deaminase ML T RS
¥ b, Zha masked compound & LT, &£4&HTHRA
CEEEEh, ERMIZHb Ara-C 2HHTAC &
MY L fe,

Ara-C (3 DNA ARREMHFT o S 6 Ry KH
THHY, time dependent @ HffatkYx ;RT DT,
BH-AC » 5D Ara-C DB HBIMIZC ORI HA L
NP F Y (F 1

IV. ®» =

BH-AC (% Ara-C © masked compound TH %,
BH-AC rE4 Xhic Ara-C D44k /3 8y A8 % HPLC
(BH-AC) & bioassay (Ara-C) & THRN Lo

1) MmhRE: =Y AL v4¥ 1 BH-AC MEHD
BH-AC D fishiRED ty: B i3ThEh 0.43 BeH),
0.59 FMITH -7:o BH-AC 22 HEA X hi: Ara-C D
I EE B MBI < e\, RN bt b Kt
BB shic, —%, Ara-C 58D Ara-C mrhk
BEVI MBS 12T\ A%, SEHEEEIIZAE

2) #EfKPIME ; BH-AC (% Sarcoma 180 iHj{~ ¥
ADRF, B, M W EFENCSRECREMOTE
L, B4EXhi Ara-C 128, FF, & SBALCHRE,
EFASCPEEREC, REMBEILL,

BH-AC iR gt s h ¥, BEitchSgis st
Ihtce

3) fR#:BH-AC (2 DR, B, %W EEEKIL
FhT, =vADHK, W, IR #8X, EFESEOAHF
T Ara-C RiF#{btXhic, —F, Ara-C (2 b0
Fr. & B 8 MROHFPTHEL Ara-U CREH
txh, =vA0R, PMECHEECRERIEIhL,

BH-AC 28R FrEL, R&Michibh Ara-C
BT 58, BH-AC & Ara-C Of#iBimMEc &
h, EEOBEC LY, HEIVIEFOEEC I HhKE
RN DD ERERLLTRTIn btV
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IN VIVO DISTRIBUTION AND ACTIVATION OF
N‘-BEHENOYL-1-3-D-ARABINOFURANOSYL CYTOSINE(BH-AC)

Hirosur Funta, Katsut Ocawa and Kivon Kimura*

Dept. of Bacteriology, School of Dental Medicine, Tsurumi University

National Nagoya Hospital*

BH-AC is a masked compound of Ara-C. The pharmacokinetics of BH-AC and produced Ara-C
were studied by HPLC (BH-AC) and bioassay (Ara-C).
1) Blood level; T8 of BH-AC in the blood in mice and rabbits was 0.43hr. and 0.59hr.,

maximum level but very short duration.
2) Tissue level; BH-AC was distributed highly in the liver, spleen, lung, kidney and tumor
tissues, and Ara-C from BH-AC was continuously found in the spleen, liver, kidney, testis and

tumors in Sarcoma 180 bearing mice.

urine.
3) Metabolism; BH-AC was activated to Ara-C in the homogenates of the liver, spleen, kidney
and tumor tissues (colon cancer, ALL) from man, and in the liver, spleen, thymus, testis and tumor
tissues (S.180, P-388, L-1210) from mice.
Ara-C was inactivated to Ara-U strongly in the homogenates of the liver, spleen, lung, stomach,
intestine, etc. from man, while moderately in the kidney and intestine from mice. ‘

BH-AC persisted in the tissues and released Ara-C for a long time.

The blood level of Ara-C produced from BH-AC was not so high,
While, the blood level of Ara-C after Ara-C injection showed high

BH-AC was moderately excreted in the bile, but not in the

It must be cared that the

strength of the metabolism of BH-AC and Ara-C has a wide variation among animals, organs and
various tumors.
Key words: Behenoyl-Ara-C (BH-AC), Blood and Tissue levels, Metabolism



