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Regiloselectivity in N—acetylation of nitro—p—phenylenediamne(NPDA, 2—nitro—1,4
—diaminobenzene), a widely used hair dye component, by rat liver cytosolic N—acetyl—
transferases was studied in relation to its substituent effects on enzymatic N~acetylation
of mono-substituted anilines. NPDA was acetylated specifically at the N*—position to
afford the N*—monoacetate, a major urinary metabolite in therat, when incubated with
rat liver cytosol fortified with acetyl—coenzyme A. N'—Acetylation of NPDA did not
take place even when the N*—monoacetate was used as a substrate, suggesting a strong
steric hindrance effect of the ortho nitro group on the enzymatic N'—acetylation. The
steric hindrance effect of the nitro group on the cytosolic N—acetylation of the ortho
amino group was revealed by a comparative study carried out by using aniline, three re—
spective regioisomers of nitroanilines and phenylenediamine(PD)s as model substrates.
The comparative study also indicated the enzymatic N—acetylation of the mono—substi—
tuted anilines to be strongly influenced by the electronic effect of the substituents.

Regioselective N—acetylation in the hepatic cytosol was also investigated with N'—
and N'—monoacetates of 1,2,4—triaminobenzene(TAB). The monoacetates yielded the
N', N*—diacetate, another major urinary metabolite of the hair dye component, in the
rat, without concomitant formation of the N?, N‘—diacetate or the N', N?, N*—triac—
etate. The triacetate was formed only from the N', N?2—diacetate in the enzymatic reac—
tions. A comparative study, carried out by using N—mono—acetates of three regioiso—
metric PDs, indicated that the N—acetyl group had a potent steric hindrance effect on the
primary amino group at the ortho position.

Thus, the present in vitro study strongly suggested that the two major urinary
metabolites, NPDA N'-acetate and TAB N' ,N*—diacetate, of the hair dye component
could be formed, at least in the rat liver, by the enzymatic N—acetylation of the corre—
sponding amines.
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DRFN S, 2ERORBMERE L1, —2
NPDA N'-acetate TH D, bH—2I31, 2, 4-
triaminobenzene (TAB) N!, N*—diacetate T
-7, NPDA N!', N*—diacetate {$Z DH]
EX{k &L EZX 5115 NPDA N'—acetate 5 W3
TAB N'—acetate 2125 L72JRPH S bR S
N, LML, TABN!', N'-diacetate 25
L7RREMNSIETAB N', N?, N*—triacetate {3
rREINEN -7, L ->T, NPDADFK
H 2% I NPDA - NPDA N*-acetate > TAB
N%—acetate>TAB N', N*—diacetate Th 5 &
ZZohb, CORBKOHBTNPDA LU
TAB N'—acetate D7 3 J BDN-7 EF It
WEERENED SN, 22T, 0TI/ 8
DFEREIN-T 2F VAR T v FEFEA VLT Hin
vivo L RIRDOFEREZ 5 A5 AR T 5L 4
IZ nitroaniline, phenylenediamine (PD) % ®
ETMLEMERBE L L TRV Tinvitro il Bt
BERB)N-T £ F LT DV T HRRET L 72

2 EBRMEELUSE

2.1 & E

NPDA N'-acetate # Atkinson 5D 4%,

NPDA N*—acetate % Bulow 5D AiE2" 1T L7z
M->TEB L., TAB N'—acetate, TAB N*—
acetate, TAB N'—acetate # Kehrmann 5D}
ET Lich > TAm L7ce & L7 TAB N-
monoacetate iIZ (3K T o EA VEEE MR, N,
N’ —dipropionate F#&{k & L7, TAB N-
monoacetate ® N, N’ —dipropionate F5E{x D
FhZnom&ld, TAB N'—acetate 204°C,
TAB N?-acetate 200°C 8 & ¢ TAB N*-ac-—
etate ($200CT&H » 7o F£72, 0-PD N-ac-—
etate * Macallum ® 5%, o—-PDN, N’ -
diacetate # Rugheimer ® 5i£2, m—-PD N,
N’ —diacetate # Phillips ® 522 12 Lcdy -
TEhThER Lo ZOMDRAEICOVWTIIE
AL TERENSBA L TER L

REXFSORBIHT WA

2.2 HKFrIBMES DR

gHimicid6:8E, {AFE200—-210g D Sprague—
Dawley RiEtEZ v M(BAF v+ —IL R+ )N =
#, Crj:CD(SD))%2{#H L7

;Y AMEA M E, EBICFREEE L
720 MEED1.15%ELA Y 7 LBEAEMA, KiF
FTF70 0 RANMTKRES 2 F A H—TKRED =
FA4Z L1, REY 25— b%105,000X g, 60
SfEGEMRE L BE L 2 EBEEBERRUSICER L1,
Lowry 5OHFE LTy VRV EDOERA
T-7

2.3 AvFan—varvELUGEERKRS D
2 b5 57 4=(HPLC)EHDRAN

Lower SO AEMN 2HXBLTA v F 2 X—
Va3 v ET- T, RIGEROMKIZ0.00mD T o
Vo) a— i@ L BE (FEETIV)1.0
gmol, 1l.0umol7EFINaz ¥ A4 LA(T
£ FI)L—CoA), 100 M kY 2IEREEEIK (pH
1.5) B LUFEEKEES (4.3mg 7 /Y7 EHE
WTHD, 2BE1L0mE L, RIGKICEE®:
MR BT Eick->TRIE=EREEL, 37°C, 07H
A4 vFax— b L1, RIBHETHR, KISTINK
Beib+ MU D LZ0 I EMA IS, (RWT, RIG
BICHPLC BORNFIZEME A MR 12k, EE
DL F L /n—7 % 7 =L (11, v/v;{ERRIIC
KTEAF0 L72) T2EME Lo Anilines L O
nitroaniline DK B DML IC (3FEEE = F L &
{EA L7, BREES0°CLIT TiE TEMmiE L,
50% A 5 J —)isigiciaiZ L, HPLCAM & L7,
e, FEEKRT I VROT £ FILEMDORIGE
M5 DEMERF8UUETH - 72,

2.4 HPLC, S(HARIRARY FPILELUVEERE
ZARY IV
KREVONR LSRR A/ 0= 757 (WE
BEUERT, LC-6A Y RATFL)ICE-»TiTr»1,
#5 L2 (3 Shim—pack CLC—ODS(#H&REE
A AW, #E0.6ml/min, BRHNITIZENDK



Table 1. Chromatographic and Spectral Data of N
Triaminobenzene N—Acetates

itro—p—phenylenediamine, Its N—Acetates, and 1,2,4—

HeLce
Retention times (min) TLC® Hass spectral data
Compound —_————  Rf value UV s ne () w/z (relativo intensity, 3)
1 z 3

Nitro-p-phenylenediamine 18.2 0.85 243 (18600) 153 (M*, 100), 107 (73), 80 (47), 53 (39)

N'-acetate 16.2 0.74 248 (19100) 195 (M*, 20), 153 (100), 107 (78), 80 (27), 53 (29)

N*-acetate 25.8 0.46 253 (22700) 195 (M*, 47), 153 (100), 107 (88), 80 (33), 53 (42)

N',N*-diacetate 29.2 0.66 253 (23500) 237 (W', 24), 195 (58), 153 (100), 107 (43), 53 (15)
Acetanilide® 32.8
1,2,4-Triaainobenzene* 9.8 0.56 232 (21600), 261 (18100) 291 (W*, 49), 235 (34), 176 (66), 122 (66), 57 (100)

N'-acetate* 15.2 0.51 232.5 (20900), 260 (17300) 277 (W', 67), 221 (36), 179 (56), 165 (44), 122 (100)

N?-acetate! 16.4 0.52 231 (25400), 262 (21800) 277 (W', 58), 221 (40), 179 (38), 165 (57), 122 (100)

N?-acetate* 19.6 0.52 232 (21600), 261 (18100) 277 (W’ 69), 221 (51), 179 (19), 165 (100),122 (96)
p-Phenylenedianine

N,N"-diacetate® 22.8
1,2,4-Triamninobenzene

N',N?-diacetate 12.0 0.23 223 (18800), 255 (10900), 207 (M, 39), 147 (51), 123 (46), 122 (100), 95 (45)

300 (2300)
N',N‘-diacetate =2 0.33 225.5 (29600), 255 (12000), 207 (M*, 66), 147 (57), 123 (82), 122 (100), 95 (52)
302 (5100)

N?,N*-diacetate 14.0 0.27 213 (15900), 260 (12000) 207 (M*, 72), 147 (76), 123 (88), 122 (100), 95 (52)

N',N?,N*-triacetate 39.6 0.37 230 (19300), 260 (16000) 249 (H*, 61), 165 (62), 147 (63), 123 (64), 122 (100)
N*-Acetylsulfanilanide® 26.0

coluen Shim-pack CLC-SIL; flow rate, 2.0 ml/min. 3: Mobile phase, me
Mobile phase, chloroform-methanol-25%ammonia water (60:10:1, v/v).
Internal standard for HPLC. Plates: Slica gel 60 Fzsa (E. Merck).

‘ N,N"-Dipropionate drivative.

®

1. Hobile phase, acetonitrile-vater (15:85, v/v); column Shim-pack CLC-0DS; flow rate, 0.6 al/ain. 2. Mobile phase, chlorofora-ethanol (95:5, v/v);

thanol-vater (10:90, v/v); coluan Shim-pack CLC-00S; flow rate, 0.6 sl/amin.

Table2. Chromatographic and Spectral Data of Nitroanilines, Aniline and Their N—Acetates
HpLC®
Retention
Compound times (min) Et:Znol Mass spectral data
ﬁ o am(€) mn/z (relative intensity, %)
o-Nitroaniline 15.8
o-Nitroaniline N-acetate 11.2 233 (17000) 180 (M*, 15), 138 (100), 92 (40), 65 (41), 63 (20), 52 (21)
m-Nitroaniline 11.6
m-Nitroaniline N-acetate 146.2 241 (22900) 180 (M*, 22), 138 (100), 92 (52), 65 (37), 64 (14), 63 (16)
p-Nitroaniline 9.6
p-Nitroaniline N-acetate 15.2 315 (14400), 180 (M*, 25), 138 (100), 108 (56), 92 (29), 65 (42), 63 (24)
224 (10860)
2,4-Dinitroaniline® 19.8
Aniline 12.0
Acetanilide 14.6 241 (16000) 135 (M*, 25), 93 (100), 66 (23), 65 (20)
m-Nitroaniline ﬁ-acetateb 22.0

8 ]: Mobile phase, methanol-water (l1:1, v/v), 2: mobile phas
the text.
b Internal standard for high pressure liquid chromatography.

JerEstR 83 (WEBREUER. SPD-6A) %M
L, BE&E254nm TIT» 720 AR ZXR 7
MLiZoWTIRERBDO LY / —ILisikE % BiLsy
FERE (RWERBUER, UV-201A)ZHWTA
FE Lt 12, BEARY MILAZESWHH W

e, methanol-water (4:6, v/v), and other conditions as described in

ERBIEFR, QP-1000) A WT, 14 V{LEBE
70eV, A # ViRiBEE290°C CEIZFEAKIIL-T
AlE L1, E#EZDHPLCII L » TRAIE L7 R
Fe5RS, HAMNBLUVEEARY PLT -5 %
Table 1, 26X U3IT/R L7,
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Table3. Chromatographic and Spectral Data of Phenylenediamines and Their N—Acetates
HPLC®
Retention times
Compound (min) EthaEZl Mass spectral data
: - -y am(e) n/z (relative intensity, 2)
o-Phenylenediamine 5.6
N-monoacetate 11.6 292 (2870) 150 (M*, 46), 133 (26), 108 (100), 107 (39), 80 (56), 53 (25)
208 (24100)
N,N'~diacetate 22.8 214 (20700) 192 (M*, 20), 133 (35), 132 (36), 108 (100), 107 (31), 80 (32)
_g_—Phenylenediamine‘[.ﬁ'—diacetateb 31.6
m-Phenylenediamine 8.0
N-monoacetate 12.4 296 (2580) 150 (M*, 54), 108 (100), 81 (22), 80 (29), 53 (14)
223 (26900)
N, N'-diacetate 26.4 234 (29300) 192 (M*, 22), 150 (34), 108 (100), 81 (12), 80 (21)
p-Phenylenediamine ﬂJﬂf—diacetateb 20.4
p-Phenylenediamine 6.4
N-monoacetate 8.8 260 (15000) 150 (4, 47), 108 (100), 107 (38), 80 (33), 53 (23)
N.N'-diacetate 20.4 265 (23000) 192 (u*, 32), 150 (22), 108 (100), 107 (31), 80 (23), 53 (16)
m-Phenylenediamine E,Eﬁ—diacetateb 26.4

8 |: Mobile phase, methanol-water-acetic acid (15:85:0.1, v/v), 2: mobile phase, methanol-10 mM phosphate buffer, pll 7.5 (2:8,

v/v), and other conditions as described in the text.

b Internal standard for high pressure liquid chromatagraphy.

3. % R

3.1 NPDABKUZEODN*—-acetate DN-7
& F I LRI

7 FN-CoATFET, 7 v FFRIBEHKES
T NPDA % % 2~X— kL, HPLCHW
MZEYEEZRML IR, BB F )L /n-72%
J—=)LTHE L, HPLCICL - CTHEMZHRE
L7ce 78% b 75 L EIC3EEOMIC RIS
258 E— bkt hic, TOE—7 i3k
(100°C, 55D L-AlBAHESE LT 2 F -
CoAARFLE M3 I nNsn- e ZORH
A ERIEE 7 o< b 75 LOREERE, BAR
RZRZ PILEBELIVTZZARY MLEEET L
B LR, NPDA N'-acetate TH 5B Z &N
BSOS NTS 572, LML, NPDA N'-acetate
BLUNPDA N', N'—diacetate (3t H T 73
M- 7-(Table 4),

NPDA N'-acetate *B& & L7284 H NP-
DA N!', N'—diaceate R HE I N H > 72
(Table4),

3.2 TABN-mono—-&&LUN. N’ —
diacetate DN -7 £ FILLRIE

DT I ) BEON-TEFIL{LIZ, TABON!
—acetate XU N?—acetate = NPDA &[E#HD
EHTA v FaxX—= P LIBAICOEI 12, D
£0, TAB N'-acetate 5 & U TAB N?—ac—
etate  HE & Lo USRICA S ZEYE % im0
L7, BEBETF)L/n—7% ) — LHIHIRICI,
sa= bS5 L bicEhZTh—oREMTH S
TAB N', N'—-diacetate ({RFEF/E, 21.27) B &
*TAB N?, N'—diacetate (fR#FE5/], 14.0%3)
DE—7NE»H S5 (Table 1), &% DAY
*HPLCOH/7a< b75 74—, ¥ARNE
LU= 227 bLoBRIFICEDERLE
(Table 18L& U4), LA L, TZThofidik
IZIZTABN', N?, N'—triacetate \ICtB43 % 7
O b7 S LEDE=7 3D M- T
(Table 4)o

D7 I ) BDON-TEFIIL{LE, TABN!
—acetate ZHIBDEHT A v F 2= LB
BT I 572, TAB N'—acetate 2 EH & L7



Tabled4. N-—Acetylation of Nitro—p—phenylenediamine, 1,2,4—Triaminobenzene N—Mono—and N, N'-Di—

acetates by Rat Liver Cytosol

a
Substrate

Possible metabolite

Metabolite formed

(nmol/mg protein/30 min)

Nitro-p-phenylenediamine Nitro-p-phenylenediamine ﬁ}—monoacetate 0
Eﬁ—monoacetate 28.7

ﬂl,la—diacetate 0

Nitro-p-phenylenediamine Eﬁ—monoacetate Nitro-p-phenylenediamine E}.ﬂ“—diacetate 0

1,2,4-Triaminobenzene ll—monoacetate 1,2,4-Triaminobenzene ﬂl.!?—diacetate 0
ﬁl.ﬂﬁ—diacetate 9.4

ﬂ},ﬂz,ﬂé-triacetate 0

!Z—monoacetate 1,2,4-Triaminobenzene ﬁl,ﬂz—diacetate 0

ﬂ?,ﬁé—diacetate 11:1

ﬂ},ﬂz,ﬁé—triacetate 0

Ha—monoacetate 1,2,4-Triaminobenzene ﬁ}.§é~diacetate 17.3

ﬂ?,!ﬁ—diacetate 0

ﬁl ,ﬂz.ﬂz‘—triacetate 0

1,2,4-Triaminobenzene ﬂl,ﬂz—diucetate 1,2,4-Triaminobenzene ﬂl,ﬁz,ﬁa—triacetate 27.9

ﬂ},ﬂﬁ—diacetate ﬁl,ﬂz,ﬁé—triacetate 0

ﬁ?.ﬁﬁ—diacetate ﬂl.ﬂz.ﬁA—triacetate 0

3 Each substrate (1 mM) was incubated at 37°C for 30 min with rat liver cytosol (4.3 mg protein/ml) in the presence

of acetyl-CoA (1 mM) in 0.1 mM Tris-HCl buffer, pH 7.5, containing propylene glycol (5%, v/v).

Propylene glycol

which had no effect on the enzymatic reactions was used for dissolution of the substrates,

RIGEHN SHE—DRH#NTHS TABN', N' -
diacetate # HPLCIZ X O /7B L, #HARINSG &
URRRRY PILIZL > THEZR L7 (Table 156
LU, LMLEEAS, TAB N?, N'—diac—
etate BL U TAB N', N?, N'—triacetate (3
HEhiih -72(Table d)o

TAB N', N*, N'—triacetate "X #H & LT
RiGEF»SREESN/DIE, TAB N', N*—
diacetate # B H & LIBAEDATH » 7o
TAB N', N'—-diacetate ¥ & U N?, N'—diac—
etate * BB & L7 AICIETAB N, N?, N*-
triacetate [3HH S 178D - 72 (Table 4)

3.3 Nitroanilinel 2D N-7 & F LRI
AnilineOX U E VBRI haBEE2EA L7

GDT I ) BON-TEFILICRIZTHEER
T BIBDICTEFIL-CoABFET, 5 MF
AlEEESYEBWT, o—, m-, HLUp-ni-
troaniline * B H & L TNPDA & BHOFHEHT
A FaxX~hL1, RIGERFDN-TEFIUL
HK# Y nitroaniline N—acetate 2, PIEIEHES)
AAEREMLUICE, BREE=FI)LTHE, HPLCIC
LOBHL, Bro<w 574 —=%170, ZD
REFEFRES & AR, <227 M LEIZEE
o & LhERET LEESR L 72 (Table 2),

AnilineOX U E VBRI bPOBEAEAT S
EiE-T, ZOBFENIN-T 2 FILLEF ani-
linedZ Ltk L TEF L < iBY L7 (Table 5)0
3f& D nitroaniline ® 1T m—nitroaniline D &
REIN-T 2 FILENTROEN -0, D
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Tableb. N-—Acetylation of Aniline and Nitroanilines by Rat Liver Cytosol

N-Acetate formed

Substrate?

(nmol/mg protein/

Relative acetylation

30 min)
Aniline 38.6 1.00
o-Nitroaniline 0.0 0.00
m-Nitroaniline 19.5 Q51
p-Nitroaniline 4.8 0.12

8 Tncubations were carried out under the same conditions as described

in Table 4.

N-7tFILLRIZ anilineD1/2TH 72 p—
nitroaniline (X319 2 BRI N-T7 £ F LRI
m—nitroaniline D £ LMD 1/4T&» Y, o—ni-
troaniline®7 I / HIZ2L N-7 & FILLE=
18 -7,

3.4 PDEHELUEZEDN-monoacetate /D
N-7EF ILUERIS
Aniline DXV EFUBIZT I/ EHB3W0WET
FLUT I REBALIEADT I JEON-T
EF I RIZTEEIC O DWW TR L7,
o— m—, BLUp-PDRESTITEFNEFND

N-monoacetate i\, 7t FIL-CoAFEET,

FFeliBEtEE sy 2 A, A& ERORBETT »
Fa2X—=bhL7, PDEDN-7FIKSET
% % PD N—monoacetate 85 LU PDN, N’

—diacetate 38D i2, PD N-monoacetate 8
OR#YPD N, N’ —diacetate RO R % il
iR @ nitroaniline N-acetate & [E#D 75 i% T
fT>7:(Table 3)c Aniline DX ¥V EBADT
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Table6. N —Acetylation of Aniline, Phenylenediamines and Their N—Monoacetates by Rat Liver Cytosol
N-Acetates formed
(nmol/mg protein/30 min)
Substrate? Total acetylationb
N-Monoacetate N,N'-Diacetate

Aniline 39.4 39.4 (1.00)
o-Phenylenediamine 74.1 0.0 74.1 (1.88)
m-Phenylenediamine 64.1 10.4 74.5 (1.89)
p-Phenylenediamine 56.9 10.9 67.8 (1.72)
o-Phenylenediamine N-monoacetate 2.3 2.3 (0.06)
m-Phenylenediamine N-monoacetate 32 4l 32.1 (0.81)
p-Phenylenediamine N-monoacetate 44.0 44,0 (1.12)

o o

N,N'-di-acetates.

Incubations were carried out under the same conditions as described in Table 4.

Numerals in parentheses represent relative acetylation based on the summed values of N-mono- and

Table7. Effectof Paraoxon on N—Acetylation of Nitro—p—phenylenediamine and Its N' —Acetate by Rat
Liver Cytosol*®
Hetabolites formed (nmol/mg protein/30 min)
Substrate Nitro-p-phenylenedianine Nitro-p-phenylenedianine Nitro-p-phenylenedianine Nitro-p-phenylencdiamine

R*-acctate N'-acelate N',N*-diacetate
Nitro-p-rhenylencdianine N'-acetate
Complete 50.7 14.6 6.0
+ Paraoxon (0.1 u) 4.3 3.0 11.8
Nitro-p-phenylenedianine
Complete 28.7 1] 0
+ Paraozon (0.1 u¥) 26.5 0 0

* Incubations were carried out in the absence and in the presence of paraoxon under Lhe same.conditions as described in Table 4.
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Fig.1. Regioselective N—Acetylations of NPDA and TAB N*—acetate by Rat Liver Cytosol Fortified with
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As a partial alternative to the Draize eye irritation test for detergents which are used
in shampoos or rinses and general chemicals which have been known toxic to human, we
developed a sensitive assay protocol for measuring release of lactate dehydrogenase
(LDH) activity into the medium from cultured human cells. Results suggest that some
commonly used detergents have relatively high cytotoxicity at low concentrations than
the cytotoxicity assumed from their EDs. This method was applied to commercial eye
drops. We found that 8 of 9 eye drops tested were apparently cytotoxic to human cells
because of undescribed component. One of these eye drops stimulated LDH release into

tears 10 second after application to human eyes.

Insect cell lines, instead of human cells, were tested their sensitivity to anti—tumor
drugs. Although some of the cells showed high sensitivity to the drugs, patterns of the
sensitivities to the drugs were different from those of human cell lines.
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An Alternative Method to the Draize Eye Irritation Test — Development of Highly Sensitive Test Methods

with Human and Insect Cell Lines

Tadao Ohno
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Chemical Abbreviation
Nonionic detergents
Polyoxyethylene (10) nonyl phenyl ether B
Polyoxyethylene (9) lauryl ether F

Polyoxyethylene (10) lauric acid 1

Anionic detergents
a-olefinic sodium sulfonate A
Polyoxyethylene (2) laurylether sodium sulfonate J

Cationic detergents
Alkyl benzyl dimethyl ammonium chloride G
Pentaetoxy stearyl ammonium chloride H
Stearyl trimethyl ammonium chloride K

Amphoteric detergents
Lauryl dimethyl methyl amino betaine acetate C
Alkyl imidazolin D
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&2 BENEHNORRMRCREITEE,
RO LB ML, ERHSLBERBTHD, NIH-SaPe—dnS5BM-NETREERRMRKE,
HelLa 83, Y79, HL60IZ & bEMEAA%, FM3A X< Y REMIK, $BE (X368 MIZESORER OR/NE5EME

ERFE(ug/m)EXRT,

NIH-SaPe-4 NIAS-PX-58 NIAS-PX-64 SES-BoMo-15A BH-N HeLa S3 Y79 HL60 FM3A
(RCB280) (RCB556) (RCB412) (RCB430) (RCBYST) (RCB271) (RCBY427) (RCBO086)
cyclophosphanide 10000 10000 10000 5000 5000 5000 10000 2500 5000
carboquone 25 25 25 12.5 12.5 0.78 6:3 0.78 3.1
TESPA * 500 250 250 250 250 10 4o 1.25 40
methotrexate >5000 >5000 >5000 >5000 >5000 >5000 >5000 >5000 >5000
diethylstilbestrol >25000 391 25000 98 <12 8 8 20 39
5-fluorouracil 1600 100 200 400 100 98 200 24 1600
tegafur 2500 625 5000 1250 625 5000 10000 5000 5000
ancitabin 10000 >10000 >10000 10000 10000 5000 5000 <4.9 9.8
bleomycin 125 125 250 250 62.5 125 500 2.0 62.5
oitomycin C 11285 100 200 200 100 3.1 3.1 0.20 6.3
neocarzinostacin 0.78 25 >200 12.5 6.3 0.63 10 0.31 20
daunomycin 0.39 6=3 25 100 6.3 0.31 0.63 <0.02 235
adriamycin 0.78 1.6 12515 200 6.3 0.125 8.0 0.016 >8.0
actinomycin D <0.002 0.0039 0.063 0.063 0.031 <0.002 0.0039 <0.002 1.0
chromomycin A3 <0.002 <0.002 0.0039 0.031 0.063 <0.002 0.0039 0.0039 2.0

* triethylenethiophosphoramide

EERSIKWIEEZRLTWS,
4. HIRBEORLMHHER

4.1 FULBIC
AT THR L /st LDH EHAE X (LT,
LDH & BEFRT 5)1d, Bk L7k 9 i neutral
red i EPMTTHRICEER L TEHERETHD, T
M DOBEDOMRBIEN BRI L - TR -TH
RHTEIEET®H 5,
COBRELEVHIEHMHICL - T, EBICARIC
BRAINTEOERLLTVWT, LMhbIRTO
ANELTHBEELTVAUITD)BIGENARY
ICHIRAEREEA S 22 I why, Bx IdThiRD H
EAMRPICLDHEXBER L THRL,
MREEAMR E LRI,
1) BRECEEN TV AR TNT N L1 XK
BRAEBHAINICYEDIITTHD,
2) b bOBICERERERT 5700, RARBIEEL
THRULARABRZEEALTVWAIITTHO,
3) EMRBRIEINTHRIFIEE S WD
1< & LA IN RS OERANRICEA~IE

HENFHRLTVBTOEBEICLTHS)
29T,

4) LDHEH®EZRGPTHRAETEZS729), L,
w ShOfifaEENRRIN/S, in vivo
CHEABA L TZOFERARIETE 308
b 5,

MHTH 5B,

4.2 £ B
FiEFaRD2. & ELRAETH B, HEEL
Tk, MREITBEES U5 LITEYN, R—/3—
2=y FNOEETBA LI, ChEZDF &
PBSTHINL, kL Ll

4.3 % R
MBRBEOREF ICIE I N TV /BRI RS
DEEDTH B,

3Dk hEMiatkE ZEH M L TLDH %
ZEALIERERUCE LD, ABRLICED
HEDS S, niETrlinisiifasttzrl, 1
H(TG) i HLeot I DA EMEZ /R L 720
Z2T, BEOBRHBD ) bENETRT bDOER



%3 TWREXOEBLEHESOATOIZEDAS

Eye Drops (abbreviation) PV RN RP RS SN TA TE TG ™
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Panthenol 0 1 0 0 0 0 0 0 0
L-Asparatic acid potassium salt 0 10 10 0 3.5 10 5 0 0
Glycyrrhizic acid potassium salt 0 1 0 1 1 0 0.5 0.5 0
Naphazoline hydrochloride 0 0.03 0.03 0 0 0.03 0 0 0.02
Neostigmine methyl sulfate 0 0.05 0.05 0.02 0.02 0.03 0.02 0 0
Chlorpheniramine maleate 0 0.1 0 0 0.1 0.3 0.2 0.2 0.3
Aminoethanesulfonic acid 0 0 10 0 1 0 5 5 5
Sodium chondroitin sulfate 0 0 0 0 0 0 1 0 0
Allantoin 0 0 0 1 0 0 1 0 |
Zinc sulfate 0 0 0 0 0 0 0 0 1
Tetrahydrozoline hydrochloride 0.5 0 0 0 0 0 0 0 0
Lysozyme 0 0 0 0 0 5 0 0 0
Flavine-adenine dinucleotide 0 0 0.5 0 0 0 0 0.5 0
Pyridoxine 0 0.5 1 1 1 0 1 1 0
Cyanocobalamin 0 0 0 0 0.1 0 0 0 0
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Mixed vesicles including phosphatidylcholine(PC), phosphatidyl serine(PS) and
amphoteric crown ether compound(C,ys—OCH;—18—-crown—6) with different component
fractions were prepared and their ion—complexing phenomena was examined by mea—
suring their electrophoretic mobilities in different salt solutions. The crown ether com—
pounds retained their selectively ion—complexing ability for some special cations(K*
and Ba®") even on the vesical surfaces. The zeta—potentials of the mixed vesicles of PC+
PS+crown were determined extensively by fraction of the PS component and variation in
metal cations in aqueous solution. That is, this parameter shifted remarkably in a neg—
ative direction with increase in the PS—fraction only in salt solutions containing K* or
Ba®**. No shifting of zeta—potentials could be detected in the case of ( i )PC+PS vesicles
without crown ether or, (ii)salt solutions that did not complex with the crown ether(Li*

orCa®").
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Surface Modification of Phospholipid Vesicles and Its Functionality as a Molecular Assembly

Kunio Furusawa
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Fig. 1 Molecular structures of PC, PS and C,s—
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Fig. 2 Distribution curves of particle sizes of PC
and PC + crown(1:1)vesicles.
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Fig. 3  Electron micrograph of the PC + crown
(1:1)vesicles stained by uranyl acetate.
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Fig.4 ¢ —Potential of PC vesicles in various salt
solutions.
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Fig. 5 ¢ —Potential of PC+crown(1:0.5)vesicles
in various salt solutions.
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Fig. 6 ¢ —Potential of PC+crown vesicles with
different component fractions in KClI
aqueous solutions.
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Fig. 7 ¢ —Potential of PC+crown vesicles with
different component fractions in BaCl;
aqueous solutions.
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Fig.9 ¢ —Potential of PC+PS +crown and PC +
P S vesicles with different component frac—
tions in KCI aqueous solutions.
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This study consisits of two parts, namely Study I and 0. In Study [ . we studied
how making up and removing it influence the mood of the person concerned. We also
studied whether or not any difference is observed in the influence on mood by personali—
ty. The subjects were women's college students. We had those who had seldom made up
done so and measured the change of mood by SD method. On the contrary, we had those
who had usually made up removed the makeups and measured the influence on mood by
the same method. The personalities were examined by MPI(EPQ). The result was that
much change of the mood occurred in both cases. The influence on mood by removing
makeup was, however, more. Though the difference by personality was also observed, it
was not so distinct.

In Study I, we studied the feeling of the adults surrounding the subjects for make—
up by research. As the interest in makeup starts to increase in girls’ high school stu—
dents, we studied the feeling of the adults for the making up behaviour of the girls’ high
school students. In order to clarify the pecuriarity of feeling for makeup, we compared 1t
with the feelings for hairstyle and dressing. And in order to see the pecuriarity of
makeup, we studied the feeling of the persons surrounding the subjects for the makeup
of college students and compared it with that for the makeup of the girls' high school
students. The result was that the feeling of the adults for the makeup of girls’ high
school students was considerably peculiar in comparison with that for the makeup of col—
lege students and negative to it. The feeling for the makeup of college students becomes
positively affirmative, therefore it can be said that this dramatic change is a trait of
makeup. However we were unable to investigate the cause of this fact.
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Effects of makeup to one’s awareness
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Cholic acid biosynthesis from cholesterol involves C—24/C—25 bond cleavage. A pre—
cursor of the bond cleavage reactionis 3a, 7a, 12a —trihydroxycoprostan—26—oic acid
(THCA) and this acid is converted into cholic acid by a mechanism similar to that of the
B —oxidation of fatty acids. This research has focused on the stereochemical aspects of
this C—C bond cleavage reaction and led to the following findings.

Evidence of the enzymatic formation of 24—oxo—THCA from A?*—~THCA has been
obtained for the first time by the use of *C as a tracer. All of the four stereoisomers of
3a, 7a, 12a, 24—tetrahydroxycoprostan—26—oic acid (TeHCA) were formed when
THCA was incubated with rat liver mitochondrial fraction. In contrast, (24R, 25R)—
THCA was formed when 700g supernatant fraction was used for incubation. The (25R)—
stereochemistry is noteworthy, since (3S) —hydroxy intermediate is known for 8 —oxida—
tion of fatty acids. 27—Nor analogs of THCA and A* —~THCA were also incubated with
the mitochondrial fraction to give a mixture of (24R)—and (24S)—24—nor—TeHCA.
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Fig. 1 Biosynthetic pathway of cholic acid

The COOH residue can be regarded as
COSCoA in the biological system.

Studies on the biosynthesis of bile acid

Yoshinori Fujimoto
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Fig.5 Chemical stability of 24—oxo—THCA(5)
TLC was performed by Merck RP18—F254
plate with MeOH—H.0(9:1) as a developing
solvent.
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Fig.6 HPLC analysis of TeHCA(3) formed upon
incubation of (26S)—and(25R)—THCA(2)
(A)and(B):With mitochondrial fr.;(CJjand
(D) with 700g sup. Analysis was performed
in the form of p—bromophenacyl ester,
using an ODS column with MeOH—H20 sys—
tem as an eluting solvent.
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We prepared liposomes containing 5,6—CF, the surface of which was coated with
carboxymethyl cellulose or hyaluronic acid. Above the phase transition temperature of
the lipids composing the liposomes, almost 100% of 5,6—CF was released from the lipo—
somes within 30mins, although little release of 5,6—CF was observed at and below the
phase transition temperature. Surface charge density of the liposomes was changed by
the adsorption of hyaluronic acid or carboxymethyl cellulose on liposome surface. Also,
we measured the zeta potential values of DMPC, DPPC or DSPC liposomes at various
temperatures. Neutral liposomes were found to exhibit non—zero zeta potentials in an
external electric field even when dispersed in solution at pH7.4. A model for the orienta—
tion of lipid head groups was proposed to explain the observed non—zero zeta potentials.
The dependence of the zeta potential on temperature and ionic strength was analyzed via
this model to obtain the information on the direction of the lipid head groups in the lipo—
some surface region. The direction of the lipid head group was found to be sensitive to
the temperature and the ionic strength of the medium. At low ionicstrengths, the phos—
phatidyl groups locate at the outer portion of the head group region. With increasing
ionic strength, the choline groups move outward to the outer region of the bilayer sur—
face. At constant temperature, as the ionic strength decreases, the choline group ap—
proaches the surface while the phosphatidyl group hides behind the surface. At the phase
transition temperature of the lipid, the phosphatidyl group lies in the outer—most region
of the surface and the choline group is in the inner—most region.
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Temperature—controlled release from hyaluronic acid—coated liposomes.
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Liposomes composed of polymerized phospholipids possess enormous stabilities
against mechanical stress, detergents, long term storage, and phospholipases, and are
one of the potential candidates for usage as a skin—drug delivery system (DDS). Forma-—
tion profile of the polymerized phospholipids derived from 1,2—bis(2,4—octadecadienoyl)
—sn—glycero—3—phosphocholine was first described, and their molecular weight was es—
timated. Stability of the liposome structure was demonstrated by the addition test of de—
tergent such as Triton X—100. Viscosity of the liposome solution coexisted with water—
soluble polymers provided its rheological characteristics. Encapsulation efficiency by
the liposome was studied in the view point of concentration of encapsulated material and
lamellarity of the liposome by using hemoglobin as an example. The encapsulation pro—
file was also influenced by pH and ionic strength of the solution. The liposomes could be
freeze—dried with a small amount of sugar, suggesting that the liposome would be uti—

lized as dry powder for skin—DDS.
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Fig.1 Polymerization of DODPC in a liposome.
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Tropoelastin(65kd) was found to be converted to a lower molecular weight fragment
(45kd) in the cultured medium in chick smooth muscle cell culture. The conversion was
found to be time—dependent by pulse—chase experiment using cell culture system. This
was also confirmed by chase experiment in test tube. These results indicate that the
processing of tropoelastin was mediated by a protease present in the cultured medium.
In fact the conversion was specifically inbibited by ImM EDTA and not by NEM and
PMSF. The processing of tropoelastin is of vital importance for understanding tropo—

elastin metabolism.
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ZALICHES EEDOZEIL®D S B senile elastosis
(EAVEMIHRHEE) (3 AD A BB BOEEE
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AR T 2L VWHRECE DX, 9152
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X %208 HoBREREL D BERIELE(2S
Fr—+t, 1525 —+)EHWTEEHHAkE
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Wiz, MR confluent DIREEIC S B F TL0%4
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Lico BEtihD s 737077 —E 1 el
% —(ImM EDTA, NEM, PMSF) F1C30% i %
TS, 4~15% gradient SDS polyacryl—
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Elastin gene expression in the aged skin

Shingo Tajima
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ZAHAMNEDL NI (Fig.1Alaned)s TD T EIF
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Since Werner's syndrome(WS) and progressive systemic sclerosis(PSS) have some
similar phenotypic expressions, we performed a comparative study on the responsive—
ness of those cultured cells to basic fibroblast growth factor(bFGF). Skin fibroblasts
were obtained by outgrowth culture of the biopsies from a WS and two PSS patients and
used after only one passage in these experiments. The medium used was supplemented
with fetal bovine serum in 10% all the time through these cultures. Cell proliferation was
stimulated in the presence of bFGF to a similar extent in these three cell cultures{up to
2.5 times of the culture without it). Collagenase production per cell in the presence of
bFGF was also increased; the responsiveness of WS cells was lower than that of PSS
cells. The significance of this difference in the responsiveness to bFGF remains to be

clarified.
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Werner fif #28% (WS) (3 B R E Kk EHRIGHER
BT, WHhWsREMHERBFORERNL LDOTH
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WS DIEBERHEF MR Z F O FID I < Ian
D, BHERERFICHT AIEEMERET LI b
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basic fibroblast growth factor (bFGF) {3\
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ing (fibroblast) growth factor (HBGF) 7 7 3
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< OffIZ X L CHERE (R EEEE R T o

SEG WSHilao Ml &R Ficxt 3 5 I0EHE

E LT, bFGFICXT aRIEHEMET LI, £
oyt L LT, 2HMERIE(PSS) KM HK
EBRGHFEBER W, PSSREBOAES
Ih, Bl % (3 CoERS DML E EHE L
BREEH L VIIECRERBICHRINTVLEY
D, EBIERDO—EIZ WS LRSS B
JEMG, MEBEERFHRMAO AR A
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T, BsRENSHEEZIT

R ELICEEGWSIF (LT RIMEE WS &
i), PSS2fl ([ElfHka% PSS1, PSS2&icd)
T, REERLIZIFREERCTV, LIERIRE/SIRD
BIERHTEELIZ(R]D, Tibb, £REED
—Em SB DA€ outgrowth culture® 7Ly,

Responsiveness of Werner’s syndrome cultured skin fibroblasts to growth factors

Tetsuo Sasaki
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DAYS IN CULTURE

1 WSKREFHRIS T F—EELICKHT B bFCF
DR
Day 0, 3, 6ICHBIFZEERRPICHBSNI

ASTF—EEUHEEER I LB Y Dunit

ELTRLIE(R2, 36FEE), 10ng/mET

EBEKREHICEENRBHSINNT,
pInic a5 —EiEAMREAR YD
TERbHLLTHZDEIZ, PSS1>PSS2>> WS
TH-712(FK3), LMLENS, GHlERIZHBW
T, #ilREHERSI O OpWINI LISy —F
G bFGF EIRMOEMO EEHEICK T 5t
Td & PSS1>>PSS2>WS &7, PSS2&
WS DENKL L, PSS1& PSS200ENLA L 72
(£3)o



140 bFGF
102 ng/mi

? 10°
125F

100

15

50
10

COLLAGENASE ACTIVITY (units/ml)

25

DAYS IN CULTURE

K2 PSSI®B#EFHEBISYyFr—EELEICHTS
bFGF D B
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Radical species probably formed during autooxidation of dithranol, 1,8—dihydroxy
—9—anthrone, are considered to be responsible for antipsoriatic effect of this drug. By
using spin—trapping ESR spectroscopy, we investigated whether or not radical species,
such as oxygen radical and organic radical, were generated in the presence of dithranol
in organic solvent, in aqueous solution or after incorporation of the drug into ker—
atinocytes. In DMSO, O; was found to be formed from molecular oxygen with the aid of
dithranol. The reaction was greatly enhanced by near—UV irradiation. In DMSO-PBS
mixture, O;was also formed but it rapidly converted to *OH. After incubation of the
drug with keratinocytes, organic radical was formed from dithranol. Microsome and
mitochondria were found to be responsible for the formation. Although dithranol exhib—
ited cytotoxicity, no indicative of lipid peroxidation was found. Since oxygen radical
scavengers prevent cytotoxic effect of dithranol, at least a part of the cytotoxic effect is

due to oxygen radical species.
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Human epidemis gave two glycolipid bands that migrated faster than glucosyl—
ceramides and two bands that migrated like glucosylceramide and galactosylceramide,
respectively, on TLC. The two faster migrating glycolipids (GL—-1 and GL-1I), which
exhibited alikali—lability, were purified by conventional DEAE and silica gel column
chromatographies, and further by HPLC on a silica gel column. Structure determina—
tion of the two components, named GL— I 3 and GL—1II 3, which were finally purified
from GL—1 and GL-1I, respectively, by HPLC on a reversed column, was performed
by means of 'H—-NMR spectroscopy, fast atom bombardment mass spectrometry, and
component analysis involving GLC—mass spectrometry. GL— [ 3 was determined to be
a mixture of glucosyl 8 1-N— ( w —O-linoleoyl) triacontanoyl and —dotriaconta—
monoenoyl—eicosasphingenine, and one of the two components of GL— I 3 was deter—
mined to be glucosyl B1-N—(w—0-linoleoyl) triacontanoyl—trihydroxyeicosasphinge—
nine. GL— I3 and GL—1I 3 were the major components of GL—1 and GL—1II, respective—
ly, and both the latter contained additional four components, which were heterogeneous
as to the ceramide portion. This paper reports the structures of acylglucosylceramides
isolated from human epidermis together whth 'H~NMR spectra and mass spectra
demonstrating their molecular weights. The structure of molecular species containing

trihydroxysphingosine having a double bond is novel.
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(a) 1-(3'-0—acy1)— B —glucosyl-N—dihydroxypentatriacontadienoy|—sphingosine, [t }F, 7% ](Gray,
G. M., White, R. J., Majer, J. R., 1978)

(b) w— EROFIEMHBORE, (74 ](Wertz, P. W., Downing, D. T., 1983),[5 v b] (Wertz, P.W.,
Cho, E. S., Downing, D. T., 1983)

(c) U/ —NBlw—E FOFUEBRO o RBICTRFIVFES, [ 7% ](Bowser, P. A., Nugteren, D. H.,
White, R. J., Houtsmuller, U. M. T., Protty, C., 1985 ; Abraham, W., Wertz, P. W., Downing, D. T.,
1985), [EVE w b ](Uchida, Y., lwamori, M., Nagai, Y., 1988)
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For the rational design of formulation of substances which affect physiological func—
tion of skin, it is important to establish analytical methods for their percutanous absorp—
tion. A physiological skin diffusion model considering the first stratum corneum layer
with polar and nonpolar routes and the second viable epidermis plus dermis layer com—
bined with blood vessel compartment was constructed, and the corresponding Laplace
transformed equations for percutaneous penetration in the finite dose system were de—
rived from the Fick’s diffusion law. By employing the numerical inversion of these im—
age equations to the real time course by the fast inverse Laplace transform (FILT)algo—
rithm, percutaneous penetration of drugs was theoretically discussed in connection with
their lipophilicities. In addition, the mechanisms of action of penetration enhancer,
which has been the most promising in the methodology for the enhancement of percuta—
neous absorption of impermeable drugs, were analyzed. Based on these analytical re—
sults, the fundamental directions for the use of an enhancer in formulations of various
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drugs was systematized.
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Establishment of the Analytical Method for Percutaneous Absorption of Substances Which Affect

Physiological Function of Skin
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Fig.3 Effect of Each Parameter on Penetration Ratio(A) and Drug Amount in Skin(B) at 24 hr against
Logarithm of Partition Coefficient between n—Octanol and water
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Fig.b  Percutaneous Penetration of MT(A), ARA-C(B), AC(C), 5—FU(D), 6-MP(E), HC(F), and BP
(G) through Intact Guinea Pig Skin Preloaded with Ethanolic Solution of Different Doses of GACH
or through Tape—Stripped Skin

Table! Amounts of Drugs Recovered at the End of 24 hr Diffusion Experiment with Different Doses of

GACH
Drug Preloadiag dose Recovery (%) Drug Preloading dose Recovery (%)
of GACH (nmol) of GACH (umol)
Donor Skin Receptor Total Donor Skin Receptor Total
MT 0 95.7210.26  1.060.16  0.5310.04  97.3010.13 6-MP 0 91.2413.86  6.6912.07  2.96¢1.63  100.8843.56
3.2 93.30¢1.67  1.7310.11  0.6010.12  96.641.54 3.2 84.2143.99 11.4313.14  6.0311.27  100.661.90
6.4 93.1410.77  1.9910.64  1.4410.15  96.6610.52 6.4 77.6136.72 16.3616.21  8.5412.36 101.4912 46
12.1 93.2410.86  1.8310.37  0.9810.04  96.06:0.93 12.7 63.7946.08 17.3247.23 17.06:3.46  98.1614.68
25.5 92.7814.57  2.3910.16  1.8681.35  97.0313.39 26.6 34.8243.92  23.6749.04 47.2746.31 105.7512.22
61.0 71.06812.67 6.3881.91  6.1611.76  83.60113.10 51.0 37.0444.69 16.35¢1.60 42.6316.54  95.920.92
stripping 27.62t13.86  4.6042.46 62.36110.44  84.4748.70 stripping 23.8818.38  8.2714.78  56.56111.73 88.7112.95
ara-C 0 92.6710.69  2.6911.02  0.9110.13  96.3741.49  IC 0 66.2747.44 24.2545.07  4.3112.85  94.8313.37
3.2 90.1413.44  2.8110.60  1.65:0.80  94.6042.25 3.2 §0.6244.38  30.46$3.74 11.6411.03  92.7213.01
6.4 91.1312.77  3.8110.68  1.9640.66  96.9112.93 6.4 45.1816.97  34.1015.91 16.4912.50  94.7742.40
12.7 90.6212.22  6.4712.14  2.87:0.74  98.8610.75 12.7 49.9814.09 32.2315.16 12.4310.75  94.6312.96
26.5 86.8113.07  4.9310.564  4.6010.66  96.3412.71 25.5 41.9245.44  47.25:2.88 11.9414.06 101.101.49
51. 71.3581.44  10.5011.77 14.6611.98  96.5112.19 51.0 32.7817.18  67.16111.69 10.24+1.60 100.185.90
stripping 33.84110.38 7.35:3.82  560.35i14.26  91.561.37 stripping 23.5414.18  13.2241.24 48.8210.95  B5.5714.06
AC 0 96.17¢0.83  3.2710.14  1.1910.31 100.6210.66  BP 0 8.10£1.33  29.90£3.55  7.9911.72  45.9911.12
3.2 92.2210.73  4.3412.39  1.2240.31  97.7941,97 3.2 9.62¢1.02 65.8413.28  4.23t1.64  69.5912.28
6.4 96.1844.62  6.0110.49  1.6110.40 102.794.88 6.4 8.690.84 66.2916.38  2.6610.79  76.4316.44
12.1 92.3746.14  6.2840.48  1.4940.356  100.1314.86 12.7 8.4110.63 68.48t4.14  1.21:0.52  78.0913.66
25.5 85.10:1.79  8.1741.92  8.2412.76  101.6042.00 25, 12.2341.72  76.39412.17 1.2110.06  88.8313.78
61.0 66.23:10.64 16.88£3.83 16.8916.16  99.0112.21 61.0 10.33£2.33  79.6613.18 0 89.9910.78
stripping 41.01312.17 10.9110.97 39.73:13.74  91.6641.37 atripping §.3941.92 33.7249.16 12.7613.81  61.8716.48
§-FU 0 97.6612.71  3.0931.01  2.09:1.60 102.841.68
3.3 77.95¢1.04  6.8413.72  6.9912.80  91.7910.97
6.4 74.8612.65  7.5310.52 13.654¢2.60  96.04t1.35
12.1 57.3126.53  10.0331.81 28.074¢6.80  96.4110.86
25.5 45.7284.94  9.65:1.86 44.9816.77  100.2411.24
§1.0 24.98:4.04  4.75:0.78 60.9017.13  90.63t4.41
stripping 4.7713.16  2.1410.79 89.3643.82  95.7610.54

The recoveries at 24.hr are expressed as meantS.D.
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Table 2
GACH

B EARHERR IE MR DE B RIS 2 T A4 BER D REIL

Diffusion and Partition Parameters in Each Domain at the Pretreatment with Different Doses of

Polar route  Nonpolar route Viable tissue

Drug  Proloeding dose

Drug  Preloading dose

Polar route Nonpolar route Viable tiasue

of GACH Guol) D) K Dy Ky Dy’ R of GG Gmol) DS K Dy Ky by’ R
@) ofed) ! () arl) () e @b’ @) (@) G ()
MT 0 39.9 7.21 - - 0.0812 0.893  8-MP 0 39.9 7.21 8.12 0.000146  0.0696 1.04
3.2 49.6 8.99 D - 0.0812 0.693 3.2 49.6 6.99 ] 0.000601 0.0596 1.04
8.4 42.1 19.8 — — 0.0812 0.893 6.4 42.1 19.8 3.69 0.00123  0.0696 1.04
12.7 41.8 13.0 iy s 0.0812 0.893 12.1 {1.8 13.0 2.20 0.00604 0.0696 1.04
26.6 49.6 22.3 e wow 0.0812 0.693 26.6 9.6 223 1.60 0.0469 0.0696 1.04
61.0 48.6 90.4 e = 0.0812 0.693 61.0 48.6 90.4 3.16 0.0270 0.0696 1.04
stripping S - = — 0.0812 0.693 stripping e -t - - 0.0696 1.04
ARA-C 0 39.9 7.21 3.62 0.000102 0.0606 0.763 HC 0 39.9 7.21 3.16 0.00167  0.0276 3.19
3.2 49.6 6.99 3.68 0.000206 0.0606 0.763 3.2 49.6 8.99 3.26 0.00600  0.0275 3.19
6.4 42.1 19.6 2.94 0.000166 0.0606 0.763 6.4 42.1 19.6 3.68 6.76 0.0276 3.19
12.7 {1.8 13.0 4.87 0.000280 0.0606 0.783 12.1 4.8 13.0 1.27 9.02 0.0276 3.19
26.6 49.6 22.3 6.66 0.000376 0.0606 0.763 26.6 49.6 22.3 0.408 10.6 0.0276 3.19
61.0 48.6 90.4 1.93 0.00393 0.0606 0.763 61.0 48.6 90.4 0.468 12.9 0.0276 3.19
stripping e —— - -— 0.0606 0.763 stripping — -— - — 0.0276 3.19
AC 0 39.9 7.21 5.19 0.0000910 0.0566 0.666 BP 0 39.9 7.27 0.191 0.238 0.0666 0.279
3.2 49.6 6.99 1Y 0.000298 0.0666 0.666 342 49.5 6.99 0.0680 2.86 0.0666 0.279
6.4 42.1 19.6 1.08 0.0000766 0.0666 0.665 6.4 42.1 19.6 0.0498 6.68 0.0566 0.279
12.1 {1.8 13.0 2.38 0.000164 0.0885 0.666 12.7 4.8 13.0 0.0276 13.0 0.0666 0.279
26.6 49.6 22.3 1.66 0.00345 0.0665 0.665 26.6 49.8 22.3 0.0502 19.8 0.0666 0.279
61.0 48.6 90.4 2.39 0.00460 0.0666 0.666 stripping ey — — — 0.0666 0.279
stripping E e - — wma 0.0666 0.565
6-FU 0 39.9 1.21 4.4 0.000183 0.0860 1.80
3.2 496 6.99 4.30 0.000896 0.0860 1.80
8.4 42.1 19.6 6.60 0.00136 0.0860 1.80
12.7 41.8 13.0 6.26 0.00362 0.0860 1.80
26.6 49.6 22.3 6.88 0.00774 0.0860 1.80
§1.0 48.6 90.4 6.78 0.0178 0.0860 1.80
stripping e - == 0.0860 1.80
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Synthesis of four diastereomeric cerebroside B1a(1a) and B;»(1b) has been achieved.
The crucial step in the synthesis of cerebroside By consists in a regio—and stereoselec—
tive formation of the erythro—sphingosine moiety by the reaction of dienal 4 with 2—ni—
troethanol followed by resolution with optically active @ —hydroxypalmitic acids. Using
the aglycone thus obtained, the first total synthesis of optically active cerebroside B .
and B was accomplished. The absolute configuration of 1b was determined to be(2S,
3R, 4E, 8Z, 2’ R)-1-0—-( 8—d—glucopyranosyl)—N—(2' —hydroxyhexadecanoyl)—4,8—
sphingadienine.

Our developed methods for preparation of erythro—sphingosine has been applied to
the first total synthesis of symbioramide(2), a novel ceramide obtained from the cul-
tured dinoflagellate Symbiodinium sp., which is the first example of SR Ca®*—ATPase
activator of marine origin and also exhibits antileukemic ativity and simultaneously es—
tablished the complete stereostructure of 2 to be (2S, 3R, 2'R, 3 E)-N—(2' —hydroxy—3'
—octadecenoyl)—dihydro—sphingosine.

A new sphingosine derivative(3)isolated and characterized as an N—lauroyl deriva—
tive from Anemonia sulcata collected near Sousse, was also synthesized and the L— ery—
thro configuration of 3 was firmly established.
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We have found that reverse vesicles can be formed by mixing biocompatible surfac—
tants such as lecithin-lysolecithin, N°-lauroyl arginine methylester hydrochloride
(LAM)-lecithin, LAM-glycerol monolaurylether, sucrose monoalkanoate (DKE)-hex—
anol, DKE-hexaethyleneglycol hexadecyl ether(Ris EOs ).

We have investigated the structure of reverse vesicles with the help of phase dia—
grams, small-angle X-ray scattering, video enhanced microscopy, freeze-fractured
transmission electron microscopy. We have confirmed that reverse vesicles form from
lamellar liquid crystal swelling a large amount of oil. We have also determined and re—
ported spontaneous formation of reverse vesicles from an isotropic solution in a DKE/
Ris EOs /decane system. The effect of the mixing ratio of surfactants and water content
on the stability of reverse vesicles was also investigated in the DKE system.
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There 1s now an increasing number of experimental and epidemiological evidence
which indicates that the oxidations of biological molecules and membranes induced by
active oxygens and free radicals are involved in a variety of pathological events, cancer
and even aging processes. The aerobic organisms are protected against these oxidative
stress by an array of defense systems with different functions. Among others, the radi—
cal-scavenging antioxidants play an important role to inhibit a chain initiation and
break the chain propagation. This study has been performed aiming at elucidating the
dynamics and mechanism of action of various natural and synthetic radical-scavenging
antioxidants, especially the effect of reaction medium on them. A number of aminophe—
nols, chromanols and related compounds have been studied in homogeneous solution,
micelle, liposomal membranes and in ex vivo systems. The antioxidant activities of var—
1ous natural and synthetic carbazoles were studied in the oxidations of methyl linoleate
in homogeneous solution and soybean phosphatidylcholine liposomes in aqueous disper—
sions induced by free radicals. Carazostatin, 1-heptyl-3-hydroxy-2-methyl carbazole,
which was isolated from a culture of Streptomyces Chromofuscus was found to be a
strong antioxidant in both oxidation systems. It was also found that the physical factors
such as location and mobility of antioxidant in the microenvironment as well as chemi—
cal reactivity toward radicals are important in determining the overall antioxidant po—
tency.
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Fig.2 Rate of the oxidation with and without(1)in
acetonitrile and hexane.
[MeLH]=453mM;[AMVN]=0.20mM

HEFAXI G, (DHUDBEBITANFH L HRTA
g ) —=lLhioieEEniEERLI—T L
BEROFRCLZIEEIRRE SN -72(K3),
DI ENSN)DERLTOTA v 7 IEEFRT
BT 203 —TLBEROKEEEICLE LD
T, 7z /) —=IWEKFEOKEZEREITLE LD
EEZBND,

1 (MeOH)/ 1 (Hex.) =6.6
4 3 (MeOH) /4 3 (Hex.) = 6.0

1.0

|
4 3 (MeOH)

1 (MeOH)
0.5+

Rinh./R.P.

43 (Hex.)

0.0 v
0.0 0.5

I/[H],um

Fig.3 Solvent effect on the antioxidant activities of
1 & 43 in the oxidation of methyl linoleate
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Fig.4 The relationship between Rinh/Rp and 1/
[IH]in the oxidation of methyl linoleate in
acetonitrile. [AMVN]=0.20mM;[MelLH]=
453mM 37 °C under air

3.3 a-hF2AT7x0—-IOBRPICETIMNE

{LiEH
RENEMTH 5 (1) & (45) D LiEHEE Y

B —LEPTHE LA BRRTIE

(DoArENEEERLIcOICHHL, V&R

Vo= LIEh T3 (45) D ANENIEREE R LT

(54, 5)0 F7(1) ELHEULTOEAMBIHDIE W

LEH () 39— BRFTIR() LRIEED, i

)R — LR TR (45) L ERRED BN ETE

R IENDI T, TDIENS (D) IZZDMH

HOEBIZLDEPTOHENFIREIN TS

EDRIEIN B,

3.4 REVSANINEILEKE I T7zO0-1LD
2 ch T OIMEE( LM DTl
ZAEVINNVETHD K+ 27T Y VERIC
BIBILERDNH O, ThAES VAL ERIGL
THEINTW,, YRV —LEIZa-ba 7=
O—J)LE RNFULRTTY VEEERFEIES L,
A& EBICT VNN EFFENHR L TRDLT

EREE 7Y -TUANKLBEFRBEDOH LICET 3HE

0.15

0.10 /
0.05 |- y[j
_D

e
0.00 1 " 1 i 1 1 i L

0.0 02 04 06 08 1.0 1.2

1/0H], 1/pM

Fig.5b The relationship between Rinh/Ro and 1/
[IH]in the oxidation of soybeen PC
liposomal membranes. [AMVN]=1mM;
[soyPC]=5mM;37°C under air
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Panax japonicus C. A. Meyer is a perennial herd of the Araliaceae family, indige—
nous to Japan and China. Panacis Japonici Rhizoma(Chikusetsu-ninjin, in Japanese),
the dried rhizome of this plant, has been utilized for hundreds of years in Japan as a
drug for gastroenteric disorder, antiulcer, expectorants, and antipyretics. Several
oleanane saponins, chikusetsusaponin— [ v, —IV, —=IVa, and—V, along with dammarane
saponins, chikusetsusaponin— I and—Il were isolated from the rhizome of this plant.
The composition of saponins in the rhizome of Satsumaninjin, which limited distribu—
tion in South Kyushu, was remarkably different from that of other P. japonicus speci—
mens collected from other places in Japan.

Callus induced from various organs of an in vitro plantlet gave embryogenesis on
the Murashige—Skoog’s(MS) medium containing 1 ppm 2, 4-D at higher yield and in
shorter incubation time than that of intact plant. When the mature embryo were cul—
tured on the 1/2 MS medium supplemented with GA and BAP(each 1 ppm), shoot for—
mation was induced. Subsequently the shoots were transferred to the 1/2 MS medium
supplemented with 1 ppm GA and 10 ppm BAP to form multiple shoot complexes. When
the shoots were subcultured in the medium containing 2 or 4 ppm IBA, rooting occurred
to from plantlets.

From tissue callus of P. japonicus grown in South Kyushu, two dammarane
saponins, ginsenosides Rg1 and Re, and an oleanane saponin(desglucosyl chikuse—
tsusaponin—IV) together with chikusetsusaponin— IV were isolated. From the callus of
Hiroshima origin, three new oleanane saponins along with chikusetsusaponin—IV and—
IVa were isolated.
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Studies on the Constituents and Mass—propagation in Cultures of Panax japonicus for Cosmetic Materials.

Hirosi Kohda
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boxkE MTEIAZ] &35, Panax/@tEY)
TRENREZELAbOEMIC LB HH D, hEA
I bRIGOEM N H 5, EiffiAH K CHE
V1B DR EE DTS (P. japonicus C.
A. Mzyer var. major(Burx.)C. Y. Wy et K.
M. Fene), /NENTEIASICENTHEVIRE
EIZ(P. japonicus C. A. Meyer var. angus—
tifolius (Burk. ) Cuenc et Cuy) 78 EDVHI S HLTUL
b, —HERABELTHELUA IR YU UIG
BRAT, BLBEOLOICBTAYAASILE
ANZ, %, P. quinquefoliumL.), =tAZE
(Bt &4 #, P. notoginseng(Burx.)F. H.
Crene) B EF S AR SN TV B,

TEIASIR, EH EF UFE, BE F,
BRENLEDRENEMTHD, 13&ASTFEHK
DEAUHH > TV EH, EERENThR TV 5,
10~11AtR, FEDIREEFO, MIRERVLTK
% HELTERET S, MEASE, EAFR
BH, ZEHRLE)DREE T BN, BHOKE
FNABEENRFTHWSE L ENH B, £
DEFRMCOVTREE LTH R VERIZHW
THALHESLEINTEL Y, TASOHR
no, BEMICE B4R VEOER, BRIER
NEBEHSNY, EMICL ZEEORE—HNK
WS ENHShE ST, Fi, AFEDEEIC
O BEMMVELL, BROMELHEINDD,
AHEYORIEEZNVELEIINTO LN, D
LORIKN S, AR, HABEEICLS T
NV OBERGEDEREZ DEEICL 5E
RiEREZENE L1,

Z 1T, ERBOMBERVIIEEEERITL,
Z DITEIEATEL LT, &8E & LT, TE3E
X ¥ BIUREZAVLTEELL

B BEBEHODOANRELVRERREM

HINZFEEBRL, H5VRERAERIEEFG,
EEZHDH B, & ICHRMFILE Y DFEEE 2
Bic@gsh, /o, ERICAVLBEEBICL-T
LERENHBIENBEINTV S, ZDH b

WEHASOMBERICL ZPREET STICARBMICHT 25K

FNRZU D DEBRBEOMRBERAWT, IR
ERERMICBL TRETL, TRROERABI,

1. MFENZVSVEFNLDHINRELUVRE
EFZAL

1.1 HILZADFHE

H AR (2, Murashige & Skoog(MS) 55!
L, #EMEFRILELELT, 2, 4—dichlorophe—
noxyacetic acid (2, 4-D) 2 1ppm@&fiL, #HE
LIcTEFAEZ T, 2 LT EFtoegds
BiTT 570, 2ERTHLVBETTHRELL,
15BEEE LIGER 2B&RTICB 3EE&TIE,
BT B EC, REEZLATEFOME %
DOIEFENERL, —8icid, RAIET 3 LD LR
S5, EIEOBINIIITEYTH ~1ce DI,
UTDANZERBTNTHEERT TIT->70

TEFEY A %2, 4-D 1ppm F 7213 @ —naph—
thaleneacetic acid (NAA) 1ppm ARIIMS & T
15BMEE LIBR, 2, 4-DBLUNAARM
X & H100%D 77 )L ZALAEBSD e, FomkA L
ZDHEBEEAILETHE, 2, 4-DEMREMN
NAA BRI LEA#I3ETH - 72,
1.2 TEBRFE/K

2, 4-DICK B2FEAH I RIT, BITEF2EN
HIZRENLD, RMNKEQBEDOESHWVLAIL R
TH-712h, LEWCHKBREOSANED SN b
980, 15EMRICIIEIRIE D S LIRELIC
BEEERT— VORERMNER S N REKLF
AR (1380% & BIFTH - 72
1.3 BOLHEZXRER

CNOSARERAEFR L 712471V 2 I2E—%&HT6
BEEsIRT s stk D, SHRIEEEED
71 )L ZIETE & BRFIC2 A L 2V R & O RERLFAR
MEDHSNI, LHLl, THSORERIGERIKIE
MoLEBERRET, BOEBIRENTE—TH B
1o, ROEEREE IRAEROFAEBHI L
LT, HIRMEDAHEESN, ZDOYHFEZNAALSG
—benzylaminopurine(BAP) @fNiEh<, 2H
ET10EMEE L, HRIIFig. LIS/RTED,
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TEHFHEKOAEMIINAA 2ppm & BAP 5ppm
BL P 0ppm BMXITENWT, ZIRRERDF
BREN100% EBIFTH o7co TDH HNAA 2
ppm, BAP 10ppm imiIX (3 Z O EEENMEH
5, ZIRAREMRDOBRIEENBH S, KEHD
EMOBRIA =R L7z NAA 2ppm & BAP
2.5, 58 & U 10ppm RN TREGFEKDOT R H S
F1~24D shoot XA RH Sz, T DA
IZNAA lppm EMRICHWT baS>h, #30%
DY D5 1A D shoot FERRM GRS S 7,

7245, NAA 3ppmiBMRX TR, —IRAEHED
Rk, RORBUEE L LICARBT, BUAIL 2L
T AR biRH ST,

Enbryo-mul tiplication(2%)
i00] o

Fre;h weight(g)

1 2
(C0: % of embryo-multiplied culture  NAA %ppm)
PZA: final fresh weight (g/culture)

Fig. 1 Embryo Multiplication from Flower Bud
Culture condition:in MS medium, at 26+ 1
“C. under continuous light, in 10 weeks.

2. BENSDHIZELUVRERERZA
2.1 HILZRDFE

REY R ZEF PR & EHIC, 2, 4-D lppm,
NAA lppm A0 MS <, BEET 15ERMEE
LR, 2, 4-D 1ppm RmMKXT55% NAA 1

ppm RMX To4%DYI R DAL 2L Lis LrL,

MR & b7