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Special report
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Safety Information Project on Drug, Food and Chemicals
Division of Safety Information on Drug, Food and Chemicals
National Institute of Health Sciences

Kaoru Morikawa®, Michiko Yamamoto, Tatsuya Nakano,
Fumiko Kasuga, Miyako Yamamoto

Recent issues on BSE(Bovine Spongiform Encephalopathy) and health hazards caused by adverse reactions
of medical drugs, have strongly emphasized the necessity for safety measures to secure public health. These
issues have been attributed to the delay to obtain overseas information on safety and regulation, and the lack of
an adequate system for acquirement and assessment of such information. In order to develop a system where
domestic and international safety information is collected, analyzed, assessed and presented both scientifically
and systematically, the Division of Chem-Bio Informatics of the National Institute of Health Sciences was
reorganized to the Division of Safety Information on Drug, Food and Chemicals in April, 2003. Collection and
evaluation of safety information on medical drugs, food and chemical substances is now centralized at the
Division, which consists of 5 sections, the first, second and third sections being newly established. The first
section assesses information on medical drugs, the second section deals with food microorganisms, and the
third section focuses on chemicals in food. The fourth and fifth sections retain their previous functions,
namely, chemical safety information research and information network infrastructure support within the
institute, respectively. :

The purpose of this paper is to describe how we will manage safety information on drug, food and chemicals,
focusing on the role of the three new sections.

Key Words: safety information, adverse reaction of medical drugs, food microorganisms, chemicals in food,

chemical safety, information system
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Influence of Fertilizers on Yield and Yield Components of

Opium from Papaver somniferum LINN.

Takeo Kumagai®, Yoshio Hatakeyama™', Kayo Yoshimatsu™*?, Koichiro Shimomura™

3

The effect of fertilizer on the yield and yield components of opium from Papaver somniferum L.cv.Ikkanshu
were investigated from 1993 to 1995. The weight of opium per one capsule was tendency to increase in the
order of peat moss>pulverized charcoal>compound fertilizer, but the differences among the results were not
significant. Furthermore, no difference in the capsule weight per 100 m? and the yields of opium and alkaloids
per 100 m? were detected. The significant difference was only observed when the data were compared among

the weights and yields of different years.

The difference among the yield of opium was mainly due to the weight of opium per one capsule. The
weight of opium per one capsule showed a high correlation with capsule husk weight.

The alkaloids contents in opium obtained with a different fertilizer application showed no difference.
Morphine content at the first lancing was about 11%, and the value decreased with the order of lancing. On the
contrary, the codeine and the thebaine content did not change during lancing and the value were 6 ~7 % and 3
%, respectively. The papaverine and the noscapine content decreased in the order of lancing.

Key Words: Papaver somniferum L. opium yield, opium alkaloid, fertilizer, yield component
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L, TANYIEB L UNEBREZICRIZTHEIZON
THEF L7

RBUEB LU X
M FRBREZ D IBEERBGEOE T AV, &
EFE, EOTANVRIMKL Y —EHE (Papaver
somniferum L. cv. Ikkashu) O¥MEZ 2, WEITL L,
TAYFWEFIBVHTREL, Z2OKRPLERELAD
NTH5.
Hik . BIEIZ19934E5A6H, 19944E5H2H, 19954
4 B30BI247v, H4E, FF500 g/10 a% 5B L 72, $
WPEREIZ 42160 cm, FREI20cmE L, 7AVEHRIRULE
PEREEIC LD, 19934128 A2~5H 122, 1994
137 H21~28 8123, 19954137 A 20~26 HZ3
B4T o7z, MifRikTable 1 1Z/RTHED T, SEEEIL
sRECTERICHEAL, RRBIIEBFESBICHREIKER
D, BIEREORERE TR L . ARBREMENIIELRE,
1R (Fav b) 30m?, IMERISKELL, 5%,
£y bR ARERRTS XD &L
FANYTINAOAL FOSHIZEEROFEIZ L o729,
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Table 1. Experimental design of fertilization application

Treatment Fertilizer Amount
(ke,/100m)
A Peat moss*' and compound fertilizer (14-4-14)% 10: 5
B Pulverized charcoal*? and compound fertilizer (14-4-14) 10: 5
C Compound fertilizer (14-4-14) | 10

%1 Organic material made from sphagnum in high moor soil.
%2 Soil conditioning material made from wood of Japanese larch.
%3 Percentage of mineral nutrition (N:P.05:K;0)=14:4:14.

BRBIUEE

1993 ~ 1995 D 3EIch - iThbh, (A) E—}
TR (EHEEM) HUERE, (B) BERRE (K
B HERRE B LT (C) ({LBBHOERL, T
YOPREB I CNEBRERICRIZTERIC OV TRE
L7,
TAYORBERER IR - H#NEFE - 1RAL
DTFAVERIVEESNRAS, 1993 ~ 19954 D F 12
DWW TidTable 212/R L7z, ROV TIE, 1993413
4=F160 cm, HEME 20 cm OFRMFTE I B APEE (833
/100 m®) SRS NIzAS, 1994 ~ 1995 4R IFRARHIERD
Shiz7z0, IEHDIS%, 19954E1E90% THh o 7.
LiL, RELIRBEEAONE N -720T, NER)
BoBIZIITELRW L Bbhi, 1RL4-) 7~
VEREZEMEDA>B>CRONET, FHEIEE
HARXTREDPoIN, HEZEZRDONED o7,
SEMOPTIZ1995EFED T AVILEMSEDL S L, 277
mg/BRIZBEHOZNICIEHT 2 ETH 5. §1EEHEE
DEESSIIEE, S0HEE L 100%IEI o7, &
WIEXIESETD, BMUWAFTHERELEL T EDLL L

VIESBHERTH DL, 00, i1 DIYMEEZ IR
LTWwaELHAH*Y, E2RBEIREIZL » THEN A
L, 19944F & 19954E1390% & &> o 7275, 199341k

T0~80 % \MET L7, H3MIX19954EA 70 % L b &%

L, 199447540 ~ 47 % & F4ETE, 1993413 L
CABVOTTANCFEIRERIE L2, wihd KEEE
AoNgdhol:, SEEOHERTH LT~ &I
19952 b & <, 1993 AT IR E, 1994 135
BAERLZD, BELORBEGAON e, —H,
100 m*Y47: ) OMRE, BRE, BTEIOVWTLEE
ELREERRD SN o7 (Table 3).

JEHEETIL 100 mP 47 ) o BREIE % 300 glo BT
WhDS, BEIIIFEOINEILL00 gl TH D, Fik
HEMBH D VITHEARMOERRERS, HBEREOR
ez, BENEERO—RE LTTo7275, 43 L
DRFEEL b o7,

1995 4E VML 2 T A YO T LA O 4 FEE L 100
m?Y7- ) 7L haf FREIZODWTELE R, 374
P AT VA VAT U IR & A ) %5 - K
it R % Table 412R L7z, BNV AEEIZA B, COME

Table 2. Yield and yield components of opium

Year Treatment No.of Capsule Weight of Opium Percentage of capusules exuding opium*! Yield of Opium ( g/100nf )

/'100nt mg,/plant First*? Second Third First*? Second Third Total

1993 A 837+%21 185. 095, 7+ 99.2+1.1 67.2%14.5 - 65.1+ 8.9 43.7+£19.0 - 108.8+27.6
B 846+22 175.7+79.7 98.5+0.8 72.6%11.5 - 68.1%+ 4.1 47.6*t14.6 - 115.7+12.9

[of 85924 161.5+58.5 98.8+0.6 82.6x15.9 - 63.2+ 7.0 52.6x£18.7 - 115.9+23.8
F-value™ 0.89(N.S.)* 1.10(N.S.) 0.71(N.S.) 1.44(N.S.) 0.49(N.S.) 0.68(N.S.) 0.24(N.S.)

1994 A 800£36 152.9£70.2 99.3%0.5 91.3x 3.1 40,3%11.3 30.6% 6.0 42.0x 7.7 11,0+ 4.1 83.6%16.3
B 78629 140.8+64.6 98.6+1.4 88.5+ 3.7 41.2+12.9 31.1% 3.1 41.5+10.1 9.8% 2.2 82.4*13.3

C 778429 127.3+55.9 98.7%1.2 88.3*+ 8.7 47.5%£22.5 28.2% 6.5 41.8+11.1 12.6x 6.5 82.6+17.1

F-value 0.94(N.S.) 2.01(N.5.) 0.92(N.S.) 0.53(N.S.) 0.41(N.S.) 1.OI(N.S.))  0.01(N.S.) 0.38(N.S.) 0.01(N.S.)

1995 A 744+48 277.9%+78.5 97.7+2.2 91.5% 4.0 76.2+ 3.4 93.5%10.9 23.7x 3.0 39.6+ 4.6 156.9%11.3
B 778+569 257.4+84.8 98.2+0.8 90.0+ 2.9 74.3+ 4.4 95.0%13.2 23.0x 4.3 39,2+10.3 157.2%14.1

C 70847 244.03+91. 6 98.1+1.2 92.6+ 5.2 77.2*+11.3 85.8% 4.7 21.2+ 3.1 34.8+ 6.2 141.9x12.1

F-value 2.56(N.S.) 2.01(N.S.). 0.17(N.S.) 0.19(N.S.) 0.19(N.S.) 1.89(N.S.) 0.57(N.S.) 0.86 (N.S.) 2.96(N.S.)

Each value represents the mean of 5 plots & standard deviation (except weight of opium per plant).
%1 Percentage of number of capsules exuding opium.

*2 Order of lancing.

%3 Values represent the mean of 50 plants * standard deviation.

%4 F-value in the analysis of variance.

*5 No significant difference at the 5 % level.
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Table 3. Dry weight per 100 m? of capsule, capsule husk and seeds
Dry Weight/(kg/100n)

Year Treatment

Capsule Capsule husk*! Seeds

1993 A 6.99*1.48 4.67+1.16  2.31%+0.39
B 7.25+0,73 4,77+0.61  2.48+0,12

c 7.32+1.35 4.96+1,11  2.36+0.32
F-value®  0.21(N.S.)*  0.29(N.S.) 0.43(N.S.)

1994 A 4.92+0.28 3.58+0.45  1.34%+0.20
B 4,680, 55 3.39+0.42  1.20+0.29

c 4.7720.67 3.59+£0.54 1,18£0.34

F-value 0.57(N.S.) 0.80(N.S.)  0.78(N.S.)

1995 A 6.32%0.30 5.02+0.26 1,300, 07
B 6.23%1.01 4.78+0.85  1.45+0.21

c 6.32+0. 58 5.09:+0.46  1.22+0.14

F-value 0.02(N.S.) 0.30(N.S.) 2.73(N.S.)

%1 Capsule without seeds.
%2 F-value in the analysis of variance.
%3 No significant difference at the 5 % level.

BeLEIAES11.0~115%, 2@E69~75%, 3@
H45~56%RiEDMEEZRL, EEOENIC X 2 HET
ol =%, 374 EEIX1IAE6%5, 2, 3
B6~7%DHEZF/:, BFHOTAVIEHEE, €L
AEEPELS, ITA VERFHVEREEONT,
E2MENSEN LR E T, Y OGEIEET S DI
BLWY, 72, FALVREICI%HBRERELE
BRL, /IR Y Y - JAHEVIZENAFERE, UiE
@ﬁﬁﬁﬂuon?ﬁ&tt.%»z%uﬂwmﬁéﬁ

BEEN - TBEURMOBRAMEIAO N oz,
FUEBETRNEDOERMEHOKE VI LIGEHD
VLD oTWA, 1993~ 19954 M 100 m? L 72 h
OMRE, BRE, BFE, TAYREIIOVTHERM
EHRARXE OGBS EAT - 2R % Table5-1 12,
1995 EDE1EEEDENL L A, 254, T34 7,
NN Y, JAHEYOEEB L1000 M 4729 0
ENEARE, TIFA VPECOVTHRITEITo 1
MFE % Table5-2127R L7z, AREBRIZBWTIX, 7AY
IREED ) TR 100me L2 ) OTRE, F7Vvhaq
FEEBLUELLES, a71 VINEL EHHRKEICE
BENBOON R, o2, —F, TAVYE, WEE,
RREBIUVETEICERBTHREEIROLN,
TAYIEBREZEOR, FHIIABMIIRETIE
ETHY, BENFELLVRD, BERELTVS, A
MEHEE, UEHEIEEIZI0%THLI NS, 2
EHLDIRIZEIC L 2 EEIRE Y, —F, 18LE7-00
TAvERIITable 212R L B8 ) ERBEEHIFKE
(, TANYINEDERMEFDFERICZ o TS LR
bihd, HEMIITAVERLBERIMECOETIROK
E&Ewvbhbd, 22T, £E82, 150EEIZ2WTH
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Table 4. Contents (C) and Yield (Y) of opium alkaloids in 1995

Treatment Lancing Morphine Codeine Thebaine Papaverine Noscapine
c® Y (g/100nf) c® Y (g/100nf) c® Y (g/100nd) R Y (g/100nf) c®w Y (g/100ni)

10.95410.989 10,19£0.91 5.882£0.308 5.48%0.42
2 7.104£1.700 1.69%0.52 7.092+1.299 1.67X0.34
3 4.474%0.795 1.7810.46 6.051+0.562 2.39+0.32
Total - 13.67+1.29 - 9.55+0,56
11.277£1.783 10.50%2.49 5.665%£0.790 5.30%1.08
2 6.911+£0.718 1.66+0.34 7.423+0.963 1.78%0.36
3 4.672+0.591 1.85%0.76 6.132%0.373 2.43%0.65
Total - 14.00+2. 94 - 9.51x1.46
11.509+1.079 9.88*1.08 5.923+0.398 5.09+0.55
2 7.539+0.758 1.62%0.39 7.1010.486 1.51*0.30
3 5.565+0.418 1.95%+0.45 6.884+0.469 2.41:+0.53
Total - 13.44+1.81 - 9.01:+1.29

2.994£0.237 2.8010.40 1.460%0.118 1.37%£0.21 4.285%0.250 4.011+0.50
2.958+0.654 0.70%0,17 1,357+0.135 0.32%0,06 3.749%0.405 0.89+0.16
3.338£0. 467

1.31+0.14 0.896+0.029 0.35+£0.04 2.821+0.193 1.12+0.12

- 4.81%0.59 - 2.05+0.23 - 6.01+£0. 55

2.739£0.351 2.67+0.68 1.394%0.211 1.32+0.33 4.16410.671 3.9010,99
2.62910.648 0.66+0.23 1.3143+0.159 0.32+0.08 3.655+0.438 0.88+0.24
3.006+0.544 1.20%0.22 0.882%0.057 0.35+0.08 2.700%0.168 1.04:+0,22

- 4.52+0.90 - 1.9940. 39 - 5.82%1.23

2.679+0.238 2.31+0.31 1.479+0.032" 1.27+0.08 4.066:-0.138 3.49+0,29
2.471%0.432  0.52%0.10 1.327%0.097 0.28+0.04 3.196:£0.293 0.68%0, 14
3.075£0.370  1.07%0.23 0.997%0.061 0.35+0.06 2.607:+0.212 0.91:£0.20

- 3.89+£0. 61 - 1.90+0.17 - 5.08+0. 60

Each value represents the mean of 5 plots + standard deviation.

Table 5-1. Variance and F-value of opium yield and dry weight of capsule, capsule husk and seeds

Factor D.F. Variance F-value
Capsule Capsule husk* Seeds Opitm Capsule Capsule husk*! Seeds Opium
Replication 4 0.532 0. 240 0. 095 272.77 0. 630 0.414 1. 312 0. 808
Fertilizer 2 0. 025 0.199 0. 090 133.48 0.029 0.343 1. 242 0. 396
Year 2 21.966 9. 396 5.944 18543. 56 25.970* 16. 240™ 82.410* 54.958*
Interaction 4 0. 106 0.049 0.024 213.33 0.125 0. 084 0. 339 0. 632
Error 32 0. 846 0.579 0.072 337. 41

*1 Capsule without seeds.
*% Significant difference at the 1% level.
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Table 5-2. Variance and F-value of contents of opium alkaloids and yields of morphine and codeine in 1995

D.F. Variance F-value
Contents _in the First Lancing Contents in the First Lancing

Morphine Codeine Thebaine Papaverine Noscapine Morphine Codeine Thebaine Papaverine Noscapine

Factor

Fertilizer 2 0. 388 0. 096 0. 140 0.010 0.061 0.219 0. 330 1. 780 0. 488 0. 342
Error 12 1.774 0. 292 0. 079 0. 020 0.177
Factor D.F. Variance F-value
' Yield Yield
Morphine Codeine Morphine Codeine
Fertilizer 2 0.313 0.477 0.082 0. 398
Error 12 3.822 1,197
Table 6. Correlation coefficients among weight of opium, capsule, capsule husk and seeds and size of capsule
Weight Capsule
Opium (O) Capsule (C) Capsule husk (H) Seeds (8S) Length (L) Width (W)
1993 1994 1995 1993 1994 1995 1993 1994 1995 1993 1994 1995 1993 1993
(o] - — - 0.542* 0.193* 0.268* 0.651* 0.476* 0.434* 0.123 -0.043 0. 020 0.393* 0.590*
C - - — 0.773* 0.689* . 0.664* 0.708* 0.891* 0.778* 0.615* 0.713*
H - - - 0.099 0.285" 0.131 0.765* 0.887*
S b - - 0.109 0.123
L - 0.657*
W —_—

Number of plant: 150.

*, %% Significant difference at the 5 % and the 1 % level, respectively.
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Examination related to revised test method for determination of formaldehyde,
regulated by the low for the control of household products containing harmful substances

Yoshiaki Ikarashi®, Masa-aki Kaniwa, Toshie Tsuchiya

In Japan, the amount of formaldehyde in textile products was regulated by the low for the control of
household products containing harmful substances. Formaldehyde was determined by measuring the optical
density of acetylacetone derivative of formaldehyde extracted from textiles. The household products low
stated that the increase in the optical density of color development of the extract from the textile products for
babies or infants within 24 months after birth should not be more than 0.05. Collaborative study decided the
amount of formaldehyde equivalent to the increase in absorbance described above, and the amount was 16
ppm. There are some reports that formaldehyde causes an allergic reaction even at a very low concentration,
so continuous regulation for formaldehyde in the textiles was desirable using this level of amount. We
developed HPLC method for the determination of formaldehyde in textile products. Formaldehyde was
determined by the direct injection of acetylacetone derivative of samples into the system equipped with ODS
column and UV-VIS detector (detection wavelength 413 nm) using the mixture of acetonitrile and water as
mobile phase. The linearity was obtained between a peak area or height and the concentrations of
formaldehyde solution in the range of 0.0625-2 ug/ml. The regulation level was sufficiently detected by the
present HPLC method. We recommended that the HPLC test was adopted as a reexamination method for the
products may violate the regulation as well as a dimedone test.

Key Words: formaldehyde, regulation, acetylacetone, absorbance, HPLC
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ANVLTAMTE F (HCHO) 3354, ZHEH, ik
INIH & UCTREMR M, R4 R AHEBHR, RELR LI
FHENTBY, RA, BORVEEEMT LHRANSE
VILEWETH L. [FEYREEATARERGOMR
BT 58/E] Tk, HCHOWZ X % 7 L b ¥ — 3
FEEE RO L BRI E LCREMIH & LTOfR%
HHL, MRG0 bTH, 8K, F&E, (oL,
22U, 2ob, D2, DTS2 LzED
CHEASNERPOEHEEZ T F VT M VET
5ppm T (B 1gdh720 75 uglhlT) L Tw5,
CF7, BHESOIBLBLY, BLOHN—, LERE
i, T, BK, F&H, (oL, #XK, 4K, BF,
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BRTHo THEHKL24 7 AUTOAHNERO b DIz L
TiE, BRIML w2 e (BOLEZA-ANL0.05LTF) &
LTwB Y, 1975 IR ESHHEIT SN TH HIKAEN
BT 5HCHO 12334 B EAEIXEA L, HilEZ &0 T
BN THDLIEDHELDLENT VDY, RIEBBROMELE
PELELTWEZ L, RBFEIIODVTWBL OhERDS
HTwWaZ Ehb, 20024 ke S o bl
HESPERE (UE) ICEDE, MMERRZNREL
7-HCHO DBMEHEIIOWTRELT A2 EHhE S
n7-?, R, NBRFICERE STV TSRS
HEELERAH]) (Office of trade and investment ombudsman,
OTO) ix¥, SETIIHADILLY B AR S D
HCHO &AL u#ifilTdH 2 L OFBEBEIHNZ b,
A TIRET A &) RSB L EBN A EAEE b OHH
BHEZETHL)BEZEINRTVE, KR TIER, $7,
BATOHCHO AEHEIIA LTOMBESIZOWT T v 47
— MRAEZATo 72, RIZ, ALLDRAMMERS OB &)
REEPLppMBEMTRET S0, W2PDORH
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BELHEFRITIOAF 2y 735G, HikZOw
797 (HPLC) OREBEADTRAICDOWTRET 24T
S AERTRET .

ERGE
1. HE

HCHO X fIEMBE TEROKERBRH IV AT VT
v FE#EL mg/mlo X2 ¥/ — VB (Lot.No.
405F1464) % B\ 7z, JKBRBRIZIEKiEE M % Sigma-
Aldrich#t» SHBEALZ, 7= b Y VBT
RRBARs O~ NI T7HE, FOMOREIIH TR
mERWE., TEFATE N CREZ, BERTVEDY
515 g, JKEEBE03 ml, 7EFNL T 02 mlEiER
JK CHIERAME LT 100 ml & L7,

2. &B&E
BAVITRGOLIGEEET | BEEMERTELUV - 160A
koo~ 77 7%E | SERIERELC6AD BR
VA BEEERTEICTO-10ARI h S 64— T, HE
TFHLS-3702 RN UV-VISKI A 2 8 L THW. B
HEBEFTSICLASS-LCI0 VAT A Z VT, VAT A4
HA R T — 24T o7z,

3. 7rr— rRERVEERFIENHRE

20004~ 2001451, M5B AENIZERT O EHEELE I
L, REAGBHETHE ST 2R B2 mE
oW CRERFER B E, RS RECET T >
r—trEEEL, 05 H, HCHOWH T2 ER Y %
BL.

ENIC B a0 EEZ ETHRHA SR TWwWS HCHO
DFWEERET S L &I, HNEORMER I
LHHCHOBHEIZDWT, 1 ¥ -2 v M lxEL
THEL -,

4. HBRBEROAR :

HCHO E# i 2 #5 3 K THM L T2 pg/ml O HCHO
BREFARL, CAEIIEXGRLTEERED
HCHO#W ZER L /. MAERmOGE, RIK2.5 gl
FBEUK100 mlZ MR THERL, 40CHOREPTLEL
SRYBAELD O 1L L2, 79 2A58H%Hw
TimbgsE L THRBREI L L7z,

5. THFINTH b —BEEEY

REBBEES mlc 7 F V7T b yRBS ml 24,
40CHKRBEHTI0FHMEL, 305HMKELZDS,
B, B mlc LCRBICT 2 F LT
M URBEEMECTIRELASDEFBE LT, 412~
415 nm 2B BARRELRPE LA (A). REREICH

L7EF L 72 RO D ) ITHEEKE MR TRk
WEIELZZDDI2oWT, HEKEHEE L TIRGE
(Ay) ZHIEL

6. VOXF v

52D ¥REIZ[F — Lot. No ® HCHO {E#EHE % B A L 7z,
EBBEICBVWTEER Y BERATHRL, 7TEFLTE
PRI E RIS EET412~ 415 nm DEEIC BT 51K
SR ZHIE Lz, BADRILAED SN LM RS K
With, TOREIZBITSHCHORE LELENOHT
MEHEER L. Thi ), HCHO 0 pg/ml o RIS
EDOWIEFAT0.05 % R HCHOBE %Ko, i
mPDOERELRE L THE L.

7. HPLC%
REBHRETEFLTE b PRBEORIGHI0 p 1% %
DEFFTHPLCILEALTE OO0 T LD~
7 & RE L7z,
HPLC %1%
#4172 . CAPCELL PAK C18(4.6 mm i.d. X 150 mm,
Shiseido)
H7LEE 35T
BEH TR bUNM K (151 85)
Jit3#& 1.0 ml/min

HMHEEE  413nm

HREER
1. KEAKREEDHCHOFERRICHT 57> 77— MR
BATHRBE IO 2L, BRELT, UToHIE
BriFshs,
(1) BEDSOHBEAEFRLTVZY, BBhdbok
D LHmE, W EICEREN TS,
(2) REIZ X o THREBU EORKEISES N,
FREBE LTI A RVICE B - RROELTIRE
HINIRIT B,
(3) M3 2B (ppm) & LTHAREIZTE v,
REMEAT L - 2 ) L,
(4) RBBHROREOBIZE Y ZELICHEOMEBHRD
WO FIZHEYDYS S,
(5) BB AT IR, ML HEET V7 — ¥ i
WE LK, 1795 L0R#HIE, £OMIZHCHO A%
RFDOKTENLTORITLHLDT, R oTiREL
HEURTW,
BYTA4 %y, TIIA, ARy ERVLTLTE
FomMIAsh, BEEEEERTLEV)IEFEEER
T, BEANERBICIRSOEFLEBEBMLZFEIF VLD
TiX Ve,
AW TIE, 0 BLL)~CBUI2VWTHRFTLZ L L
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L7z, 9, HCHOORBEL LTED X ) 2 HEDR
Hoh, BAEZAREERBREY +BELL. KA
WRBREFORMFREYRABREE L TL-TI/-3- F
ST )-5-ANH T F-124-F) TV = (AHMT) i#
A, EEHRREBEORE - FRUEBSIURARKRT
TIRAF v o B, ERES, TLAEE, tE, KR%E
MBIUZOMIRCH LT T EFALTE N v EEREH
THLZEHNEREINTVWS, FEEMABRETE, 7EF
V7R EICEDEREICMZ, TEFATEFER

N T LFEEREEE WS HPLCED S 5. BE
RKREBEOKRERBRTRIFRAIO~ 797 (GC) 12k
LER, EEIEKIIZAHMTE, Z5AREBRICIE24-T
~tavz=ve F5Y Y (DNPH) 882 A7V
#5ZEE|LCHCHO 2 & Ko Y v asdifk L THE,
7 b R Y ILTHE LTHPLC TEET 5 HEED R
ENTW5, EnEEERERICETEFAVTE Y
ENER SR, RBREROEBIIARMNEIE THERD
E350L0ETEEL20WE LTHCHOGEEED
HEHEND, KFHEIZE 2 HCHO DMHERERIL, 26
WORICEDH0.021, RERBHF TlE4 ppm & ST
39,

FLERKIFICoWT, BEIERKFMNENL HndHo
7o, WO OB G EEMETIPLHRELTD Lo,
Bl 28, AHIX TIZ19994E5 5 20014E F T27THDER
Blhsd by, 5 LRAEEEHN0.051E36], 0.06256%dH -
72. BHIRTIR6EMIZI5ONER A, CHKITFRI12
FEEPIAYDIRARELLID ) LREIER L 2o TW
5. DHIRX TIEFRIEEH, 258288k 4 1F
TERYDH Y, FORBEZEIZ0.06~008LRoTWV5,
Ty — bCIRHECEHLIESYEH 5 L OBERPEFESL
MTWaBY, 29 LABldetkhkod Tt ThFHEL
TWwa, TEFATE b VEREHETrOLEOREE
KRBT LHDICEHATDY, L2 ->T, BACEORE
FEERZRIBIZEET S, 350wk 7EFLT7ERMY
FEORBRECERTTILEREIRVWEEDRD, —
HT, BRAEEOWUETIAEREWHICLZGECERN
BRIFDD, TNEHIFEPNLEERTWEL I LAD
Pz,

2. PEFINTEPVEHICETDERAELEEHCHOEBED

E5ED

A EHARBFOHCHOZE Y RAEEEN SEMETH
T 2720, HrOBEOHCHOBHR Y T EF VT &
FOETHRELCRIEELZRIE L, HCHOBE &Rt
BLOBOREBREIER L. AR IISEETH—®
R FPHWT I OXF oy 2L, ZOEELRELS
(Table 1). 7EF VTt ¥y FEKOBRKEIE R
413H3Vid4ldnmTh o7, MEROERIZK - T

X, HEUKE AL LK (HCHO 0 pg/ml) &7
EFLTE P ORIGHORREA L LT, TEFIL
7 b VEREERICEBRINERRV, B, KEE
& L7, HCHOfEERWEBMAKE s BELLZLOD
WAL 0.00 TH o 7o, WAMILE IR TP £ T D 0.0625
~2 pg/ml OEEOHCHO &L ISR ORILE & DRI
13, BIFLEREREPE SN (Fig. 1), MEE» LK
FEZE (A-Ay) H70.05% 77T HCHORE XKD, Zh

4015 (REFEOTGREELHHH) L THMERS

HOEEFIRE LA, FlAE, Table 213 BHA B
LREH»OROIHERETH SIS, BWIEE0.05%RT
X0 TOHCHO #1316 ppm, ZA70.07 DB
H722 ppm Th o 7. WD, BHERFHIZ30 ppmEH X
NTwaE ENRFEZIZ009%2B2r2LEhh, =
ORISR ) HEIZBETE, 13-& ) HCHOM S
HIEDHRTEL, JOAFz v 7 LIHEROTLED
% Table 31Z/R L7z & 912, IRFAEEEICHYT S HCHO
BlIWTFhoEEIcBWwWTb15~16ppmE L o7z, L
o, MAMEEFRATA L, BRICBITLILER
HEHOHCHO &%, 34716 ppm K THAI S h T
ABERDDOPERYTHL LB DN,

3. HSEORNEELE DL

3—o v 8EE (EU) OFETIE, #EREeE
a5 X)b (eco-label) 2757 0IZ{LEWED
BREELREEHML T3, UNEP-Textile Working
GroupD T F-WIZHT B F— L R=VY 252,
BEIOHCHO |23 5 L FiEfE% Table 412 L ®
2. KA TR, BEICEMLZ2VETFI3300 ppm,
B & AR AR amid 75 ppm, FLAYIEAKETIE20
ppm & LTWw5, EULKDEU ecolabel i & [E D i &
OBRREPRES L) 2ESRASATHN (RAR
BT 75 ppm, FLAPRR MK TIL30 ppm), 20024
IHE SN, EIREFICEMT 5851330 ppmE
WETHHRMIZ>TVDEY, BAEEIZBT 2 RKADH
SR OEEEME (75 ppm) ORHLE, HCHOWZR/EL
ok M 589 F5 2 P TORKERHE R LV
)& LT02% (HCHO 740 ppm) THH, ZThiZ10
FO1EFELIZEOHEO N, BRI
LT, ASRIUNERT DD I ENTFHENDLE
&, HCHODO 7 L v F—HsE D&, LR oRSH%
DHIEEZEBLT, ALYEHRRBIIGHCHO # i/ &
BHVEVI VBT ELRPF6, EBROBMMERROM
HBIIERESFET S 28, B ZORRAEY A F
VIR & o THRXAHET S S L 2 WRICHET 5 72
DECHEHA SRHRR & LTHEOREEEIC L 55
EFRRDOLNTHRY, BRI RAFy 7 DR,
PENZB T 24 R AR GOH K E (Table 3) IZEU &
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Table 1. Correlation between formaldehyde concentration and the absorbance: a comparison of
results from 5 laboratories

Laboratory A
Concentration (ug/ml) Optical density (A) AA(A-AY
415 nm 414 nm 413 nm 412 nm 413 nm
0 0.005 0.005 0.005 0.005 0(=Ay)
002 0.008 0.005 0.006 0.006 0.001
0.04 0.010 0.010 0.011 0.011 0.006
0.06 0.012 0.012 0.011 0.011 0.006
0.08 0.014 0.015 0.016 0.016 0.011
0.1 0.017 0.017 0.017 0.016 0.012
.02 0.029 0.030 0.031 0.031 0.026
- 04 0.056 0.057 0.055 0.055 0.050
0.6 0.083 -0.083 0.084 0.082 0.079
0.8 0.107 0.108 0.109 0.109 0.104
1 0.135 0.135 0.136 0.136 0.131
2 0.262 0.264 0.265 0.265 0.260
Laboratory B
Concentration (ptg/ml) Optical density (A) AA(A-Ay)
415 nm 414 nm 413 nm 412 nm 414 nm
0 0.011 0.011 0.012 0.012 0(=Ay)
0.05 0.019 0.020 0.020 0.020 0.009
0.1 0.026 0.026 0.026 0.026 0.015
0.2 0.040 0.040 0.040 0.041 0.029
04 0.068 0.068 0.068 0.068 0.057
0.8 0.122 0.122 0.122 0.122 0.111
1 0.147 0.148 0.148 0.148 0.137
2 0.282 0.282 0.282 0.282 0.271
4 0.546 0.546 0.547 0.546 0.535
Laboratory C
Concentration (ug/ml) Optical density (A) AA(A-Ay)
415 nm 414 nm 413 nm 412 nm 413 nm
0 N.D.” N.D. 0.000 N.D. 0(=Ap
0.1 N.D. N.D. 0.009 N.D. 0.009
0.2 N.D. N.D. 0.022 N.D. 0.022
04 N.D. N.D. 0.049 N.D. 0.049
0.6 N.D. N.D. 0.078 N.D. 0.078
0.8 N.D. N.D. 0.094 N.D. 0.094
1 N.D. N.D. 0.129 N.D. 0.129
2 ‘ N.D. N.D. 0.266 N.D. 0.266
Laboratory D .
Concentration (ug/ml) Optical density (A) AA(A-Ap)
415 nm 414 nm 413 nm 412 nm 414 nm
0 0.001 0.001 0.001 0.001 0(=Ayp)
0.0625 0.010 0.010 0.010 0.010 0.009
0.125 0.018 0.018 0.018 0.018 0.017
0.25 0.034 0.034 0.034 0.034 0.033
0.5 0.067 0.068 0.067 0.067 0.067
1 0.135 0.135 0.135 0.135 0.134
2 0.269 0.269 0.269 0.269 0.268
Laboratory E
Concentration (pug/ml) Optical density (A) AA(A-Ay)
415 nm 414 nm 413 nm 412 nm 414 nm
0 0.072 0.072 0.069 0.069 0(=Ap
. 0.0625 0.078 0.078 0.076 0.075 0.006
0.125 0.094 0.094 0.087 0.085 0.022
0.25 0.107 0.107 0.102 0.100 0.035
0.5 ‘ 0.135 0.135 0.133 0.132 0.063
1 0.199 0.200 0.197 0.197 0.128
2 0.323 0.324 0.324 0.324 0.252

% N.D. = not determined.
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03 Table 2. Optical density of acetyl derivatives, ations and of
: formaldehyde in products: calculation from results of laboratory A
y= 0.1305x + 0.0025 Increase in optical density Concentration of Amount of formaldehyde in
- formaldehvde oduct
0.25 72=0.9998 e ) ol eoduss
0.05 - 0.389 - 155
0.055 10 - 0427 ind 17.1
02 0.06 20 - 0.465 i 18.6
" 0.07 40 hnd 0.542 - 21.7
0.08 60 nd 0.619 - 248
E 0.09 80 s 0.696 - 278
<' 0' 1 5 0.048 - 0.375 — 15
0.065 - 0.500 - 20
0.081 - 0.625 - 25
0 1 0.097 - 0.750 — 30
0.05 2.62% D MIBERORIEAEI o7& ) il £ 1L
h EWFTwa ¥, F7, IPCSIZ20024 ® Concise
0 1 1 L International Assessment Document THCHO 25 { &{F

0 0.5 1 1.5 2

Formaldehyde concentration (,,g/ml)

Fig.1 Calibration curve for acetylacetone derivative of formaldehyde

T2 L VIEWETH S Z L2%Hhh 5, BHEER,
EBRHEAKEZLETH LY, BITOLHERHD
HCHO#HfE (16 ppm &IK%E) % EULNVIZEDHES
EL7GE, RIBICEENE RS, IPCSIE1989F D
Environmental Health Criteria® ¢, BfE&hik b
TH-oTH005%BUTOHCHO TEDH o227 LA F
— RIS W2 &, HCHOIZA T % s iz
BEPHHI L, BARTIH2%YDOHCHOBHD /Sy FT

ENF-b ME0.003% E VI RBEORETCLRELE
RITELTWEY, LdoT, HiEEOMMEIIME
ANEPRELSEEEZHET A ENRELZ L ERL
TEY, BITOLNEHOEELRNT S Z &L
EDFEHFIEDRIEE HFFT 200 EF LI LT
Bawvwkwx s, —F, EREECERMT S KAHRKE
FIBL TR, HEHECHREEL LS BBEILEIC
RBPL LRV,

4. HPLC:%
HCHODRBR TR OB L 25 DIIMBHOE B R
BOICLDUETH LD, HEELBITWHEHE ) D,

Table 3. A summary of interlaboratory trial of acetylacetone absorption method

Laboraoty UV spectrometer Wavelength Calibration curve Formaldehyde Amount of
shows maximal concentration shows formaldehyde
absorption (nm) difference of 0.05 in textiles (calcula

absorbance (ug/mi) value, ppm)

A Shimadzu UV-160A 413 y =0.1305x - 0.0005 0.39 16

B Hitachi U-1100 414 y = 0.1333x + 0.0031 0.35 14

C Hitachi U-3000 413 y=0.1335x - 0.0042 0.41 16

D Shimadzu UV-2450 414 y =0.1339x + 0.0001 0.37 15

E Shimadzu UV-240 414 y =0.1249x + 0.0023 0.38 15

Table 4. Limitation amount of formaldehyde in textile products to receive ecolabels in European Union

Countries Ecolabelling standard Products Formaldehyde

European Union EU Ecolabel direct skin contact 30 ppm

Netherland Stichting Millieuker for garments 30 ppm

Germany Toxproof without skin contact 300 mg/l

Toxproof direct skin contact 75 mg/l

Toxproof baby clothing 20 mg/l

Germany Ocko — Tex 103 without skin contact 300 ppm
Oeko — Tex 103 direct skin contact 75 ppm

N Ocko — Tex 106 baby clothing 75 ppm

(Sweden, Norway, Iceland, Finland, Denmark) Nordic Swan A,B for garments 30 ppm

Data were quoted from the homepage of Textile Working Group (http://www.emcentre.com/textile/Ecolabels.htm).
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REBTELNAMEIHCHOIZ L AL 00 E ) 1 FERR
FToHD, VARFVILBZRRARS b VORIKDOEAL
FRAIZLEENTVS, BETIIHPLC R EERRT
ERMICENZFESD D, 9 LAFEORBIRD
bhTw3, FEE, 25t HCHO X DNPH #E k(b
LTHPLC TERT 525, MBI INEIEHTE
BEVIHEL SNTVBEY, 727, BICRISEHEH
Y ZNENDHL L, ERORBEEEEFE LS
S OHIICES Z LB TFEENS, HCHO%® 7
LFNT R VHEEKE L O ERHPLCIZIEAL
THHTEDLLOHRED 2559, ZOHFETRERL
BiELEPHEOIIRAZ L, Hil- BB RO
DPRBELZWZ LR EOFEANH L. £2T, ZOTEF
VT kb Y IS O HPLC I oW TRET L 7:.

41 HILDE

BEMHEELT, Ay -V KRBERTTEI=NY

Vo KBIBICOWTHE L, A5/ — v KBETIX
BHMEOE— BT £E25 | BIREL D, ORI
FUET L0, WORMPpH 2 2L &8¢0 L72a5,
+oRMENE SN o7, —K, T ML
KEBHTIE, HOBRMEE L2 RBHEIFLE—
YRR ER L2720, UTF, BEEELTTE =Y
Vo KBREHWAZ & E L7z, KkiZ, HCHO 1 yg/ml
BHRETEFNVTE N VBEELEL, BETORE 5S4
BOODSH I LTHHLAEEOHPLCZ U< b7

(a) STR ODS-H
Mobile phase: acetonitrile-water (20:80)

M\l\\

Retention time (min)

(c) TSKgel ODS-80TsQA
Mobile phase: acetonitrile-water (20:80)

=

0 5 10 15

Retention time (min)

T 1

LEHE L (Fig. 2). = FIREILB LR, &
SLELY FFx v THLoH hiThbhTwa CAPCELL
PAK CI8SE b B L TWwh & Bbhs:, BEHELTT
LR MYk (15 85~20 : 80) & HW/EEZ,
HCHOO 7t F L7 rFHEOY — 7 b ¥ —
oL TR 7~ SARBIZEHRL TSI L
Nhhol:.

R TEFALTE N VRBELEORIGHEN 7 T < b
754k, HCHOD T2 F V74 k v EFiEkD ¥ —
JAE (b HER) WSR2 BRONS
(Fig. 3). K¥ =277 F V7 yRMCHELT
BY) oL oMEIRETH B, LPHBHOBMED
HCHOTELNBE— 712N, Eahic/hal, ¥
FIWERELEWEEZ .

42 BRER

&4 OEEOHCHO # Kt & £ HPLCIZ 10 pliEA L
2LEOY—/ESHHVIIHEREEEEL OBEY ST
BERAESLAE A, 0.0625~2 pug/mlTRIFRER
5Nz (Fig. 4). EERFIZOWTIE, FUMIMER
AWV 7 FTOCOT, ¥—2 DLy T F L bR—-2
G4 DA XEDEBRSNIERSKRDY ., SEIEL
BEIOOEADDLDTH S5, SNIL10% HCHOE R
DEBMRFIBEE L2EE, & SH5%ET0.047 pg/ml,
HEAEEIZE T2 0.091 pug/mlTH o 72,

(b) Intersil ODS-2
Mobile phase: acetonitrile-water (20:80)

~
0 5 10 15
Retention time (min)
(d) CAPCELL PAK C18

Mobile phase: acetonitrile-water (15:85)

0 5 10 15

Retention time (min)

Fig.2 Change in chromatogram of acetylacetone derivative of formaldehyde depending on the ODS column
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(a) Formaldehyde solution

0 5 10

(b) Acetylacetone solution

J

(c) Acetylacetone derivative of formaldehyde 1, g/m!

0 ) s 10 15

Retention time (min)

VA
T T 1

5 10

Fig.3 HPLC 'chromatograms of formaldehyde solution (a),
acetylacetone solution (b), and reaction mixture of formaldehyde
and acetylacetone

Arrow shows the peak of acetylacetone derivative of formaldehyde.

43 HIRHBDOEA

IR S 2 A > THIl, 7TEF L7 b
YR ERIDE®EEOHPLC 7 u~ + 75 4 % Fig.
51ZR L7z, A ERE L -8 Gid K AR RGP HH R
HOLDBEFN TS, BHEREAD L OIMHETRIX
¥y ohod by Il aowTRBERTIIRANE
Bz55DbHo70, HPLCZ u<x b 754056 2
MDBHCHOIZ L B DTHWI L R EETE. 20
X HICHPLCETIX, BHALAXINVOHCHOB#E L
T BT ENTELI LN b o7,

y=2515.4x+116.77
y2=0.9995

0 0.5 1 1.5 2
Formaldehyde concentration (;,g/ml)

Peak area

5. PEFITL b BFEGHOEREL
ARETIRTEF LT & b ¥ & RKIE S4T30 5
B%, MAELRETS. TEFATE b rFEEOR
B (k% B 5729, HCHO-7TEF L7+ b ¥ K %
HRERRE Lok, WEERV IO /T4 b0E -
yOKREEEEELE. BEIEOICOR, RIBHEOR
FEEEMLZ: (Fig. 6). ¥MOREIZHCHO 2 & %
vk 7EF VT b REO RSO S A, HCHO
E7EFLTEMORBHEDBREL, HRELTHK
BBEWOREEZE (A-A) NSl edbhro
7z, HPLCEEIZ2W T, KIDHE L T3040 # DY~
DREZZ100%ELL A, FORBEIEZEETS
o TE—2s@dmd L7z (Fig. 7). HPLCIETIIR
FEFICHRIEERD 72 ) OSBRI 2 05D T, K
REETHMEL B2 24 0RHELR#E2MEIIoW
T, EEEVILDRELAESERL LTITHO DML
weBbhas,

6. F&£D
KEHASARNECLIZ2AHERRHPOHCHO O
#WELTETORTWATEF LT b ViETORLE
7 (A-Ap)0.051%, SEEO 7O AF 2y 710k - TH
70 16 ppmIZABYS 45 Z L 2R L 7. EUWC BT
HIAGEHEBIIHTEIZITIRVBEFOLEBEE LT
HCHO 230 ppm3Kifii& LTWaA, ThELETBE
KVEREW LRV THEI S Tw5, BEOHSEHE
CBWTHHCHOM 7 L V¥ — Kb % ke ¥ 2 181
P NENZENDbIoTEY, BEROREE VWS E
KTH, HAEIAYREHRMIFLTCINETLERL
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Fig.4 Calibration curves for acetylacetone derivative of formaldehyde by HPLC
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(2) Formsldehyde standard 0.5 4 g/ml (b) sleeveless shirt
0 s 10 5 o 5 10 s
(c) Night clothes (d) singlet ]
(; ; 1'0 1'5 (‘) ; 1‘0 1‘5
(e) blanket (f) sweater
!
0r ; 1'0 5 10 TS
Retention time (lmin) Retention time (min)
Fig.5 Typical HPLC chromatograms of textile products
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Fig. 6 Increase in absorbance of acetylacetone-formaldehyde
reaction product with increasing in standing time
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Fig. 7. Decrease in peak height of acetylacetone-formaldehyde
reaction product with increasing in standing time

For each concentration solution, peak height that observed
after standing for 30 min was regarded as 100%.
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Studies for Analyzing Phenoxyethanol and Parabens in Commercial Lotions

Hiroshi Tokunaga#, Orie Takeuchi, Reika Ko, Tadashi Uchino and Masanori Ando

Both phenoxyethanol and parabens are kinds of preservatives in cosmetics and are nominated as the
restricted ingredients in cosmetics in Japanese Pharmaceutical Affairs Low. So the analytical methods for
phenoxyethanol and parabens were investigated by HPLC. After adding methanol to phenoxyethanol and
parabens in lotions, the testing solutions were analyzed by HPLC using the ODS column (CAPCELL PAK C4
column, 4.6x250 mm), the mixture either of 50 mmol/l phosphate buffer(pH3.5) and acetonitrile (7:3) for
phenoxyethanol or of 50 mmol/l phosphate buffer(pH3.5) and acetonitrile (3:2) for parabens and the detection
wavelength of either 270 nm for pehnoxyethanol or 255 nm for parabens. The working curves from 0.5t0 5 «
g/ml passed through the origin. There were no interference of peaks of phenoxyethanol and parabens from the
cosmetics. Eleven lotions out of 42 lotions did not have phenoxyethanol. Phenoxyethanol in thirty-one
cosmetics ranged from 0.009 to 1.043% and those average was 0.264%. Parabens, especially methylparaben,
were detected in all lotions. The amounts of parabens ranged from 0.016 to 0.267% and their average was
0.120%. There were 7 kinds of lotions whose contents of phenoxyethanol and methylparaben were below

0.1%.

Key Words: phenoxyethanol, paraben, preservative, Japanese Pharmaceutical Affairs Low, lotion
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#itkra< 57 (HPLC) #EBE, BEHLC-
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HH50 mg ¥ HBIZEY, 2¥ /= VvEMA TEH#I
100 ml & L7z, (0.5 mg/ml)

) UEESRE V) BR4.90 g K 1000 mLIZEN LAz,

YVUBRTAREREAV LR ) VRIKEN) T L
6.80 g % 7k 1000 ml (2 i 4> L 7z.

50 mmol/1 V) ~EEIE/RER (pH 3.5) | V) Y EEZ/KED
Uy LB 500 mlic ) YRR T INZ, pH % 3.512FR%
L7.

2.3 EBZ*
LMK 0.1 gZ#HHEICED, 50mlDART T AT
AN, AF 7=z T50ml & L, SEHNARE L7,

BT T AHE11E, K2 mldHbvid10 ml 2 i

R, AFZ7—=M2T50mlk LTRHREBHEL L, 20
W20 lx@hr7u~ M7 7IEAL, Bohizr
2 NSO -2 EEEIEINY, WIHER L RER
POREBEHIOPESHLWVIINTINVEOBEA
(pg/ml) 2K, AXiCL Y 100ghDEHFEFEHL
7-. ) ‘
HE100gHDPEDH B VIS TRV HOEHE (g)
= (A X 50) /& EHRILE (g) X 1/1000 X 100

BREHOVER : PE® 5 WIE/NT RN EOEERFR 2 A
¥ —VTHRL, 1ml4721 050, 1.0, 50 pg % &t
E#ERTIZ 2oL D, £20 plxifithru~ b9 4120
AL, BohizFhFho¥— TR EBE» SKRER
ZER L7, ’

2.4 HPLC &4
PEDHE
WBethgs L EAVROGERERT (BB R ¢ 270 nm)
717 5 . CAPCELLPAK Cyg (4.6 X 250 mm, HAEER)
B . 50 mmol/1) v EEIEREM (pH3.5)/ T b
ZRY VR (7:3)
BT LR [ 35 CTHED—EIRE
& . 1 ml/min
INTRVEOBE
B | SHEEEREE (BIERE © 255 nm)
%5 24 ¢ CAPCELLPAK Cjg (4.6 X 250 mm, &4 %4)
FZEHE © 50 mmol/1Y) VEHEREEK (pH3.5)./ 7+ b
= MUYNMRI (3:2)
BT LIEE L 35 CHHED—EIRE
& : 1 ml/min

3. BERSLUEE

fEREKICix, BiBAEIE LT, PE L /ST XN —#
WIHRMENTVWEEENEH L. {bHAKBDPE L35
VEERGHT AL, ATAELTAHIZZFTINLLY L
b Ay nis 6%k, BEMHE LT, U rEEIERER

L7 MUNVOREE, RHEREL LT, PEORE
A13270 nm (RIUBKIEE), NI EHOEE1E255
nm (RIUBKEE) 2 HVLHTELRE L. RE
WCHW RN, PEH DWW RVHOZHIE
WO—EREEZAY ) —VTHRL, 1mlE7)5ugd

BEICHARL, F020 AV, FOHEEZLTIC
RAL7z.
31 PEMZPUILOE

50 mmol/1 ") » EREAERE I (pH35) /T = M)
RBFOTE b= MY LIRS 25~60% & B S,
PEB LU/ X EOFFRR (t) OZB{LZEZEL
7o, FOMRE%Fig lI/RLZA.

Fig1 7547205 & 912, PEOB AL, {bAEKFIC
R ICFETHMPEDFHEPLETHSE Z LD Th o
7. 7, BEHERLAFgIPS L5015 L IIZPE
D5 pg/mERHGLEDOY - 7 HEIZ46791TH D,
FHRIZHRTMPOS pg/mlx vz & En¥— 7 ik
12501172 Tdh »7:. MPO Y — 7 HEIZPEDZh D
10/dKRERER2F-THY, WIBEKEEIIPE &
MPiX15 nmE 42 5%, MEOHEFTHTEVIEE,
PENKELBEY*SIHLIENERZ LN, £2T,
SATERR 2 Nk L, PEOS#7IZiE, 50 mmol /Y »
ERER (pH35) /7 = MY VB (7:3) 2H
WaHI Rl Fh, NIXRVEOSTICE, 50
mmol /' Y) ¥ EREARE W (pH 3.5) /74 b= b VR
(3:2) #HWVWAILIZLT.

PE
MP
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PP
1BP
BP

Aadid

Retention time(min)

1 . 1 i 1 " ]

30 40 50

20 70

Acetonitrile(%)

Fig.1 Effect of acetonitrile on retention times of phenoxyethanol
and parabens.
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3.2 pHOEE

BEJAEIC V7250 mmol/1Y) v ERERER O pH % 3.0
~451CBEL, PEBIUNIRVEOGRNDFER I
L7

) U ESRRE RO pH # 3.0~ 4512 E L, PED
triE 715712, MPD iz 8.05 L (kA e o7z, L
L, EP, PP, IBP# & U°BPI3pH3.0 ~4.0 ¥ Ttri &AL
Wl olht, pHAS TIX, rOWNMPBEINL. £
DEER, ) Y EBESEROpH %35 T5Z LIz L1z,

33 1FEBEOEE

REMIICHV2pH 3.5 ) Y EHEREEOA 4+ ViiE %
25~100 mmol/1\2Z&®E L7z, PE, EP, PP, IBPB LT
BP Dty D EEIIEBE S e o 7255, MPDtrid 25
& 50 mmol/l1 & OB TT L, 100 mmol/1Tid 50
mmol/lDHEEFMUKERLA. oLy, 14
> EEE 50 mmol/1 D) Y EEERE R (pH 3.5) 2 AWV3
Z kL.

34 LWTLBEORE
7T LREE25~40CICEEL, 77 LREOPED

® |,
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S - Jdt
(l) 110 ' AZJE) 0 10

(min) (min)

Fig.2 Chromatograms of parabens (a) and phenoxyethanol (b)

(a) : 1-MP, 2-EP, 3-PP, 4IBP, 5BP, (b) . 1-PE, 2-MP

HPLC conditions

(a) : column, CAPCELL PAK C,s; mobile phase, a mixture of 50
mM phosphate buffer (pH 3.5) and acetonitrile (3:2) ; flow
rate, 1 ml/min; column temperature, 35C; detection
wavelength, 255 nm

(b) : column, CAPCELL PAK C;5 mobile phase, a mixture of 50
mM phosphate buffer (pH 3.5) and acetonitrile (7:3) ; flow
rate, 1 ml/min; column temperature, 35 C; detection
wavelength, 270 nm

BVENT AR VHEO tANDBE LRI L. H T LR
OERIE, tizbTIIET LY. #ILELEE
LT, "I LiEE®#35CIZRELL.
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Table 15475 & 512, AKX L& To{bHKkiZ
NIRVEEGATED, 1512, MPIRETO{EMAL
0.012~0.204 % DEFATE TN, ThoDOFHHEI
0.097% Tdh o7z, /3TN HOFFEIL0.016 ~ 0.267 %
Thh, FOTPHHEIZ0.120% THh »72. No.l, Nod,
No.12%» X 5 1ZMP, EP, PP, IBP3 X U'BP D 5FEHi
DIRFRUEHFFERICRHE S RGDOGE, T
HOTV Iy 7 AQFEBOFERPSRR SN, {bhtmk

gbompe

Peak area
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Fig.3 Working curves for phenoxyethanol and parabens
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Table 1 Amounts of phenoxyethanol and parabens in lotions

PE(%) Total MP(%) EP®%) | PP(%) | IBP(%) BP&%)
parabens(%)

No.1 0.065 0.021 0.012 0.003 0.002 0.002 0.003
No.2 - 0.054 0.054 - - - -
No.3 0.009 0.092 0.092 - - - -
No.4 0.053 0.029 0.014 0.007 0.002 0.002 0.003
No.5 0.364 0.125 0.078 0.019 0.010 - 0.018
No.6 0.203 0.096 0.096 - - - -
No.7 0.487 0.156 0.156 - - - -
No.8 0.308 0.096 0.096 - - - -
No.9 0.309 0.198 0.198 - - - -
No.10 — 0.169 0.152 — 0.018 — -
No.11 — 0.157 0.157 - - - -
No.12 0.560 0.043 0.020 0.008 0.004 0.003 0.007
No.13 — 0.147 0.147 - - - -
No.14 0.304 0.204 0.204 - - - —
No.15 - 0.154 0.093 0.021 0.021 - 0.019
No.16 - 0.215 0.155 0.020 0.020 - 0.020
No.17 0.060 0.029 0.020 0.003 0.003 - 0.003
No.18 0.637 0.020 0.020 - - - -
No.19 0.085 0.037 0.025 0.004 0.004 - 0.004
No.20 0.594 0.265 0.148 0.041 0.019 0.019 0.039
No.21 0.610 0.281 0.155 0.038 0.038 - 0.051
No.22 - 0.050 0.037 0.009 0.004 -
No.23 0.309 0.016 0.016 - - - -
No.24 0.103 0.103 0.103 - - - -
No.25 — 0.147 0.147 - - - -
No.26 0.073 0.154 0.084 0.012 0.040 - 0.018
No.27 1.043 0.197 0.197 - - - -
No.28 0.399 0.157 0.157 - - - -
No.39 - 0.190 0.180 — - - -
No.30 0.067 0.144 0.079 0.011 0.037 - 0.016
No.31 0.076 0.070 0.016 0.012 0.032 - 0.010
No.32 - 0.134 0.079 0.011 0.033 - 0.011
No.33 0.145 0.054 0.032 0.007 0.004 0.003 0.007
No.34 0.141 0.055 0.033 0.008 0.004 0.004 0.007
No.35 0.142 0.052 0.030 0.008 0.004 0.003 0.007
No.36 - 0.194 0.194 - = - -
No.37 0.183 0.063 0.049 = 0.014 — -
No.38 0.101 0.193 0.193 - - - -
No.39 0.289 0.203 0.203 - - — -
No.40 0.498 0.102 0.102 = - - -~
No.41 0.017 0.052 0.027 0.013 0.007 - 0.005
No.42 0.018 0.038 0.020 0.003 0.010 - 0.005
average 0.266 0.118 0.097 0.013 0.015 0.005 0.013

MAX 1.043 0.267 0.204 0.041 0.040 0.019 0.051

MIN 0.009 0.016 0.012 0.003 0.002 0.002 0.003

PE: phenoxyethanol, MP: methylparaben, EP: ethylparaben, PP: propylparaben,

IBP: isobutylparaben, BP: butylparaben
MAX: maximum value, MIN: minimum value

- : not detected
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Evaluation of Molecular Weights of Hyaluronate Preparations by
. Multi-Angle Laser Light Scattering

Chikako Yomota®

Hyaluronate (HA), a glycosaminoglycan polysaccharide, has been used for osteoarthritis, periartritis of the
shoulder and rheumatoid arthritis by intraarticular administration, and in ophthalmic surgery such as anterior

segment surgery, and eye lotion.

In this study, the molecular weight (Mw) of HA preparations were estimated by size-exclusion
chromatography (SEC) system consisted of a refractometer (RI) and a multi-angle laser light scattering
(MALS). From the results, it has been clarified that a successful characterization of HA samples with Mw up

to 2-3 X 10° g/mol was possible by multidetector system.

Keywords: hyaluronate; size-exclusion chromatography; multi-angle laser light scattering
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SEC-LALLS TORIE D R4, HEFEHHFELITIZN
FUNGEPELNLZ 2RI, LaL, LALLSIE
HREEPETEIATHRETHL L, GFFEORY <
=T, T A ANFKELLRD, BELEOARKESE
R, BEKREESERTERRD, SEORARED—
BATHELTWALALLS TG FEZER I DS
REEL DN H B LSNP L, KR TIE, SECOMK
Hesd LTIHEND L5 12 - TE S HELHEWR
ieF (MALLS) o@EH 2R A7, Wik ToFEllEE:
To7-HAERDO—Iz>WT, MALLSIC L ) BT
¥ovEL, EMERESICI VEEBELEIEL,
LALLSZ & 2 455 & Fesat L7z,

ERAE

1. ¥ WHRHASHEHEA L LT, EREEEEES
DRAEIATEARI O ATE, RFMAHIH O 4TEDFT 8 HH
efERHLZ. 209 LIRFMHEPEIO ) EO3ERUE
AR BT A O 1 EBRAEEAT24 (dl/g) MLEDE
SFFEDD DT, 51 OFEIIABRELE 11.8-19.5 (dl/g)
DHDTH o7,

2. SECHlig%:iE SECHEIXHAS DK 7880-
PO, 4 — M 75 —AS-2057i, » T Lt —7 2 865-
CO, R&EMIET (RI) 12 SodexRI-71, AL 58
(MALLS) & Wyatt technology #£ %! DAWN - EOS % 1 F
L7z, %7 4idShodexSB-806HQ (8.0 mmIDx30 cm)
L L, #EEO0.2M NaNOQ;, #ii#0.3 ml/min, 7 5 4R
JE40CTHE L. DAWNOEBERIE ML T,
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Rléﬁuiﬁaiﬁtﬁmf‘%w, 18 1B D15 H 85 D IR ELH IE
JIHIEMETHES FEZEES TV T 2 P-50 (Mw @
47000) AL RBEHORARTIR, RE01g%
B0, HAOBREEEA711.8-19.5(d1/g) D #HTIZ
001%, FREREEEEAS 2 Pl L DB E12130.005% & %2 5
Ly EEEE A THRL, ;n%omloom IDX,
SEC{EUE’%*’(‘TO -, FERITICE, Wyattd o
MALLS HH D fEHT 7 ~ Astra Verd.73.04 i L7z, &
F =M TIX, HAKBEOEITE S dn/deid 555
FELTOIBIEL, HF28) TUVEBDLDH S UL HAR
EERZEESETRIES Y 0.002 cm® mol/g’ D —EfE %
W, TALOEIRTEEE BB LYY. B,
SFEFECHERT AR, SOFENO45HT
14525 600610, K5 T-B4 5K CTIE25.9 )
H693ED6MHE L, BElmEomERKELER L CE
BEFYSTE (Mw) 2R
3. MEREEEE Ao —FHREMERZEHEL,
#HA#K % 0.2M NaCliZ & W ZBR L T, ML A
11.8-19.5(dl/g) D HFITIZ0.01%-0.025 % O i B,
FRRRFEEE A 24 (dl/g) B ED b D Ti%0.0025 %-0.01% D
REHBOZNEFNABRETHRTREEZHEL T, &R
WEAEE L. 22T, HMEREICBITBEES,
SECIZBIT A RIFZEIC L hikE L7,

BRREUER
1. b7 o rBREFOEE S TR

Fig.112, 3FDHHIZDv» T SEC-MALLS Ol 5 5 %
2RL7. 2707 M7 LAOMEEIRIDIGEIZL DD
DT, MALLSIZ X 2 & EHMEOMw 2 AL L Tw
> L EIZBR L. BBEHLEOSTFRIZEHRMICHD
L, 91 ABEREIBYICHEEL TSI L &R LT A

P, RE3DLICEFTTFEDLDOTHE, suxtbrJ
LOEARRE ST, —HABERRAEIIA->TWnED
DEBDbR, BRE-STEHEIESIFEOEHEG LD
ETEOFRMIINLZ EAREN. Zhsofn
B SEIZOWTLEMAKTH ), EHa-aF =i
SFREROKNE AT LI, K9
Wofto 28 TIERE7,8 L1 FIT—F% L. 7L
MALLS 2 & 2 5 FRElE R, EFHEETH L0
Bond 53T REE~NOPRRAOEE T2 v, 8FHHA
WA DOMALLSDOEIZBTA70Y My — v %
Fig2iZiR L7z, MBI ~HH3 TRy — s
T, Sl D HERR IR E L T A WA E
ZONTH, MOMATRBIF RN — Lol

FHHEEIC L B HFRHER, kRcLhRdoh 5,

K*c/R(B)=1/MwP(H) + 2A,c 1
Z 2T, KiENFE, ROIETIELIRE, Ay 13552
¥ 7R, P@O)EARETHRETTH L. KiddEas+
DBITEMSOZFOEETH S, PH)13Sin?(6/2) H
B UHELME O M ERFE 2 R TR TOFEER T
EDMEND DS, HTDILEY)BHROBEED 1/20F2 5
EMR B ESFIIHEEE R 2Ry, #Froi#k
ELENBHDENITHLD - THELEHEES T2 &
IZh D, 1/PO)E, HFOEELERgOBBTH D,
MEL LR @ﬁifﬂfﬂéf»% PO %, TabbRgx L
LB ENTEDL, 22T, Re3OFH A X %KY
NT A= —Thb. WlEHE LT, AB3DOE—2 b
v THBED1IAT 4 AZB1T5K*c/R(O) % Sin®(6/2)
LTy L, Fig3iZiml7z. K10 L5112l T,
AHELPIAONEHR L Y Mwd®, EEOMEZ 25 RgH®
Koohs,

STEHA#A O FZNF NI A OFEEIZ L 5 Mw,

0.03 1.E+07
— Sample 3
SIS HERBATA Sampl e 8
S 002 | 1.E+06
2 0.015 | 2
g o =
g
2 001 | 1.E+05
0.005
ok - 1.E+04

5 55 6 65 1

8 85 9 9.5 10

Retention volume(mL)

Fig.1 Typical chromatograms showing raw voltage traces for refractometer and calculated Mw at each retention volume.
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Fig.2 Chromatograms of 8 kinds of HA preprations showing raw voltage traces for light scattering.

1.2E-06

@ Sample 3
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8.0E-07

K*c/R(6)

6.0E-07

4.0E-07

2.0E-07 : .
0 0.1 0.2 0.3
Sin>(8/2)
Fig.3 Relashionship betwen K*c/R(6) and Sin(/2) at the peak top
of Sample No.3

RgDHIEH 5% Table 112F L/, 2 THHEL, 2,
4, SIEFHFEPATHo THTEIKRE L, RE31L
BEPEAROESTF20 HARA, k6, 7, 8i3E
SFEOBSNEARBATHE. EoN-MwiiD
RSD320.6-1.9% 2 Wb 2%LUT L&, FHMED
BEFC, Mw & RgICIRVHBEDGA SR, 22 THF
b7z, RgEMwORBFRE, E1E5Y OBEEDHINL
HELEEICL 2 HAOG TR 2 30 2l & LR
TA5E, BIZEUT AR TH 7.

3. SEC, SEC-LALLS D{l5g#&# & 0 Ik

CTHEF TR (M) 2HEBLL.

AMEEELZHARKSHED 5 b 7TRIZAMM ML
TRHFTHons, By MIOEXHET L0, 4
B H IR DME ATV T A L L7z, 7,
FEFRAEEE 2 & Laurent DR.® [1] = 0.00036 - M8 % F\v»
AT (1999) @
FEEEE 5 & My, SEC-LALLSIZ & 5 Mw, A% (2003)
OFEEREME, Mv, SEC-MALLS!Z X % Mw % Table 2
WZEEDTRLE. 72, REOZOMvIZx L TMw,
#79v LT, FigdilmLA, Z22C, 10
1999 F VS BT AR EMEIL, HBREOTREY ED
ENEL, MR XTRLAEL DI, LALLSO 7Ty b
SRELHANTWS, 72, KO TEEA B E
KRS R M L 72308805 B 7200, 3R 1 00 1999 H5EE
PEEMERZL, b HIC2003EOERIEME
WwT7oy kL7 (O). LALLS & MALLSIZ X D155
NE-Mwiiz LT 56 &, D F2120 F1RE  TIHI2iT

Table 1. Weight average molecular weights and radius of
gyrations (Rg) for hyaluronate samples using SEC-MALLS

Mwx10™ (SEC-MALLS)
Sample Rg(nm)
No.l No.2 No.3 Average RSD( %)
1 345 337 338 340 1.3 256 +0
2 359 349 346 351 1.9 2600
3 272 281 277 277 1.6 2251
4 232 232 226 230 1.5 192 x4
5 135 135 133 134 0.9 1592
6 102 101 102 102 0.6 1321
7 111 109 109 110 1.1 136 £ 1
8 102 101 101 101 0.6 126 £2

Sample No.1,2,4,5 : Ophtarmic use
Sample No.3,6,7,8 : Intraarticular use
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Table 2. Molecular weights of hyaluronate(HA) preparations

Sample Intrinsic viscosity(dl/g) Mvx10™"" Mwx10™

No.  1999° 2003 1999° 2003 LALLSMALLS
1 26.4 33.0 173 230 250 340
2 35.6 31.8 254 219 244 351
3 - 291 - 196 - 217
4 26.2 267 171 175 180 230
5 19.4 184 117 109 121 134
6 149 161 8 92 95 102
7 14.6 161 81 92 109 110
8 13.3 157 72 89 109 101

* The values obtained in 1999.

** The values obtained in 2003.
*** Viscosity average molecular weights calculated using

Laurent's equation."
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Fig4 Relationshiﬁ between molecular weight(Mw) of hyaluronate
preparations obtained by SEC-LALLS and those by SEC-MALLS

FULHERELEZ S, TN UL FEEETI
MALLS TIZLALLS P30 ~40% KX x5 27:. =
ZT, Mv=MwOBRZHEHT/RLAD, LALLSIZ X
AMwitMvIZEVER 5 2 Twh, LA L, Laurent®
RERDDLOIHEH SN 2HADO S ERE O Mw {H
X, TTARLII0GOFEMTS Y, 5ohoHEl

HFLOESTFREBICFOTIHEATEZVY, T2
WELALHIE, BENOSECTIEN 7 ADPRBRD
M, BEYEOMMEET, BEMEZEBLTLSF
EOKERHAOSFEEMDEEIKENY, T/,
SEC-LALLSHIZE TiL, BFH A XNHEREREL R
% &, Fig3d L ) RO R 1L 5O — sl E T
WABKERYEHTERRY, EBRIV NS ESTF
BEMFEOLNEZLIZE D, E512, LALLSOMETF T
A ABEHTHE LTV E LTAR¥TE LT
FHE L7, ERICLALLS TNy FEIC & ) 8ELED
BERKEERRELE IS, 0.0022E0ENE SR
TBY, SRHLALLSTHFEELZ/NSDICRAEDL S
BERELoTWwDEEEbNSE, —FT, Reed” &, [
LSEC Y A5 AICMALLS & TALLS # 5 L, WM& Tt
BHEU LA FREEPE O LEHREL TV S,
Rg, A;DfEZ TS O FTLALLS BT ICHARAA TV
HOTIERwr LN sNG,

PEoiER LY, HAOMwllETIZ, REHKEL
T11.8-19.5dl/ g EDFTFEDHBEY/NE VL DI

Wik, BEORIMEEFICELSECTT VT » ki

ELTHEMIELIT-> 723546, HAOSHERE 2 ZiEL
L7:34, SEC-LALLSIZ X 5 DY, Viscotec#t# b
IV ERERCESEET, wThoBAeIcd, FiE
EOSFEFMATRL LR SNDLH, HEHRELLT
20 dl/g %2 55 DIZBLTIE, SEC-MALLSIZ & %
TTEOMMFEMAFER EEZEL bR,
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Notes

ML 2 scFvHUARDREZAIEN DX EE DR T T B AF%E

H1 5

Y, WEEBET, FRET, FHM—

Study on a method for delivering scFv recombinant antibody into cultured cells

Osamu Nakajima#, Akiko Hachisuka, Reiko Teshima, Jun-ichi Sawada

We try to develop a method for delivering antibody from blood circulation through blood brain barrier to
brain. In order to achieve this goal, antibody has to cross cellular membrane of brain capillary endothelial cells
twice. As a first step of our study, we examined the ability for scFv antibody to cross cellular membrane of
RBL-2H3 cells once and be delivered into the inside of the cultured cells with the help of TAT peptide. TAT
peptide was originally found in Tat protein from the HIV-1 virus and known as one of protein transduction
domains. First, oligonucleotide encoding TAT peptide was linked to 5' terminal of gene fragment of scFv
antibody by PCR technology. TAT-linked scFv gene fragment was subcloned into pET-23b vector and
successfully expressed in E. coli as inclusion body. After solubilization and purification, TAT-linked scFv
recombinant protein was added to the culture of RBL-2H3 cells. TAT-linked scFv delivered into RBL-2H3
cells was detected by means of immunocytochemistry using fluorescence microscopy. TAT-linked scFv
crossed cellular membrane more efficiently than scFv without TAT peptide.

Key Words: blood brain barrier, drug delivery, scFv, TAT peptide
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AEFFETIE, WSS 7 U7 AN EET S
BENEA LHIVY £ VARETAT ¥ ¥ /3 7 B &
LTHbNBRTF FY #fif 2 scFv (S8 &5
%) PIRIEESEC, MBAEMEREEREE LT
DF B % RA 7.
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NITEFRCHEILEICHTE 2 LSS,

- AR P 2 EA L THRRMERICERET A
O, INEAIE MM % 20188 2 LB SH
5. SEHEBAFEOERMOERE L LT, M2 scFvil
EhgEAEOMEIEZ 10L&/ LT, MiaN~N%Es
hBZEwRIEL.

RRTH
1) TATS7F ¥4 4% & ¢ AR R scPvHURRIZT 0
A

Mz scFvitE L LTI, s ATy RE) 2D
—F ik (MORI131) o6 ERLAEDL O H W,
ZFOEEFOHEZ IS Ve EEFHE, 3V
ZFHTRFZEBREL, ShLZ2E) RV IZEDLR
Wl a— F32 rh—TEMESE. TATRTFFD
FL% % #0402 scFv DO N ICEME 8¢ 572012, 38
BEDPCRE T o7, ¥V AT 5 4= —D5ANITAT
TFREA—-FTEF)ITRZVLFFFEETET, 3
BMEOPCRTEF R4 ITHE S 1%KL, X2 L4
F FEFIZRER L - (Figl).
2) TATR7F F % g & &7 MR 2 scPvil ko R
2B A%HA '
LREOBETHEY % pET-23b~X 27 ¥ — (Novagen
1) DEcoRIY A L &Xho IH A4 MERF LA, Shic



MR X scRviL DRI~ DZEE DRI T SR 35

EcoR Tsite TAT peptide

scFv

f o

VT >

Asn Ser Tyr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Gln Val Gln Leu Gln
G AAT TCG TAC GGT CGT AAG AAA CGT CGC CAG CGT CGC CGT CAG GTT CAG CTG CAG CA

primer 1

primer 2

primer 3

Fig.1 Addition of TAT sequence to scFv antibody by PCR
scFv gene fragment was subjected to 3-step PCR to add oligonucleotide encoding TAT peptide to the 5' terminal of scFv gene fragment.

hroughout the 3-step PCR the same anti-sense primer was repeatedly used. Sense primers were changed in the process: For the first, the second,

the third step primer 1, 2, 3 were used, respectively. The three sense primers overlapped. At the 5' end of the oligonucleotide encoding TAT

peptide, EcoR [ site was introduced to facilitate subcloning into pET-23b vector. To adjust open reading frame of the recombinant protein to that

of the vector one nucleotide G was added behind the EcoR I site.

X, TATXR7F FELHH R scFviifk L DRIE Y ¥ X
ZVZpET-23b X2 ¥ —ZHRT HT7 ¥ VY HNW®IZ, &
AFT vy IRCHRIGER L (Fig2). Thax kB
BL21 (DE3) pLysS (Novagenft) iZh5 VA7 4 — X
—var L7, iz scPvitkOEHFEIRIPTG & &
HEEAMMIZZ A L) IMZBT L TITol. 41V
IN=TarvEF4 - LTRBESINMIRZ scFvit
HIRIEF RIS MREZLEURERICERLT, £94
MRF 2 EUREBRIH LT, RICREZET L ViGE
WIS L TET 2 ATV, 2RETRELZRW T EL S
w7,

FHEEE L LT, TATR/F F2EK SE TR vl
ez scFvHLER BT H FIRRICER E T TH L2 1T o 72,

vector 7

3) BEEMEAOMIE R scFy AN RN & MK 2 &8
L7zHI X scPviiko 3 feie i X A
RBL-2H3#ifa % %7 A8 F v v N~ F 4 FET2
YINLY M ETHERELA. MEZET VT
WAL TH S, MR scFviifhz RREE4 nM 24
AEHTEHIGRIMLTITCTISHHIC0, 4 v F ax
— Y —HTEELL., iz TERCERELARZI
37%FRNVLT VT F-PBSHTERT205M A ~F
aNR—FFTEHZEIICLoTREZEL. 0.2% TritonX-
100-PBSTERT245M A v Fa2xX—FL7AKIZ, 10%
'Y’?IIII‘I%-PBS%:FHU"CTU‘73\*‘/7'Lf:. BT
D2ODEHTIT o7z, —FBOLEHEL LT, —RHKE
1230,000 15 AR L /2= 7 AHLT7 ¥ 73k (Novagenit),

lac 1 promoter .AT peptide-scFv gene fragment

terminator

TAT peptide-scFv gene fragment
T7 tag Vu Linker VL  Histag
| [d—
f1 Ori
EcoRI-TAT peptide
NSYGRKKRRQRRR

Fig.2 The structure of TAT-linked scFv antibody gene fragment in pET-23b
After addition of oligonucleotide encoding TAT peptide, scFv antibody gene fragment was subcloned into pET-23b. For subcloning EcoR I site
was introduced to the 5' end of the oligonucleotide. The scFv gene fragment contained Vy gene fragment at the 5' end, V;, gene fragment at the 3'
end and a linker between them. T7 tag and histidine tag were added to the re‘combinant protein at the N terminal and the C terminal,

respectively, both of which were derived from pET-23b vector.
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TRPUAIZ 1,200 AR L 72 7 L & — 594 BT L
< A1gG (Molecular Probett) #HW/2, —FH®
FE LT, —RPKICS00REAHIM L 7274 Fhivr A
5 4 F LEiFMLE (Organ Teknika Corporation %), =
KL 300157 IR L 72 FITCEZ Y £ 7 ¥ F1gG
(Sigmaft) #HWV 7z, —R¥ifke ZRPkD A v ¥ o
N—3a O], ZXRMBEDAL v FaXR—-—2 3 yDEIC
130.05% Tween20-PBS# W Tt LA, w7 b L
T, ERWEMSEIC L AR Z 7o/,
4) BRI
BEROMHDI2DDEET LI, Y vy ¥ —AE—F
Pl LCEERE® Lz, V7ML L-Rig%E 7
A bTavIN=Uare 0TI LR r— )iz
LRI R RS2, OB % i L 72 g
22V, NIHA X — Y 1.62FAT % iV CHELO T %
BEIRLC, BIEREL-) 0EEREEZRDT, R b
77 LEER L (BOGEE L HROBAMIITETH S).

= R
1) TATR 75 F % ik &0 7280 2 scFviitfho

KBEIZBT A5
TAT R 7F F &2 fl#a 2 scPvHRICEIE X { 205

220 k

974k

66 k

46 k

“4— 33 kDa

Fig.3 Expression of TAT-linked scFv antibody in E. coli
E. coli strain BL21(DE3)pLysS was transformed with pET-23b alone
or TAT-linked scFv in pET-23b. Total proteins from E. coli described
above were compared with or without 0.4 mM IPTG in SDS-PAGE
(816 T% gel). The arrow indicated TAT-linked scFv antibody in lane 5.
lane 1: molecular weight marker
lane 2: BL21(DE3)pLysS transformed with pET-23b alone, without
IPTG
lane 3: BL21(DE3)pLysS transformed with pET-23b alone, with IPTG
lane 4: BL21(DE3)pLysS transformed with TAT-linked scFv in pET-
23b, without IPTG
lane 5: BL21(DE3)pLysS transformed with TAT-linked scFv in pET-
23b, with IPTG

EIEESEL20IL, 70R) 72850 TiERL
T, PCREZHWTHEET VARV T2OORS %8s S
72 (Fig.l). TATR7F F2a—F¥5F) T 1L
FF FOgEHE, BORKBEICBWT, TATRTF V%
A S EZHIR R scFY RO BB 2 RET 572012,
KBECHAEEOE VI PV EBETL L )ICEEL
7z.

FLT, TOTATRTF FE i s ¥ 7242 scFv
AT RABREPTRKECRERSELIENTEL
(Fig.3). TAT X7 F N % j#ik S 4724 2 scFvikid
A0 N—=DavREFs—ELTHBRLTEY, MR
FETABLL AR TEMCE YRFEERET L EHLRD
DEVPHPEBELTLE 72, —HoOWBLTELY ~
%27 % SDS-PAGE & CBBHTH#r9 5 &, TAT XY
F F i SE o MRR scFviiifid s 7 o8y Fiz
LAEFTHHEEINTVWE I ENFBLELICER -7
(Fig.4).

2) TAT X7 F N & it & 7430 2 scFvhifkd RBL-
2H3 MR~ DR A DB

RBL-2H3 M2 A L7z TAT R F F 2 @i 47
M scPviiid oI EERERBIZL o7/, T4
bbb, MEPICEEL 2 TAT R 7 F N2l &8 724

250k ..
150 k

100 k
75 k

50k
3 7 k e

25k

20k
15k

Fig4 Solubilization and purification of scFv'antibody and
TAT-linked scFv antibody

scFv antibody and TAT-linked scFv antibody were expressed in E.
coli as inclusion body. The inclusion body was washed and
solubilized in buffer containing 8 M urea. After removal of urea by
dialysis the recombinant proteins were obtained as a single band on
SDS-PAGE (816 T% gel).
lane 1: molecular weight marker
lane 2: scFv antibody
lane 3: TAT-linked scFv ahtibody



Hi 2 scPv B DR DR ZIEOFZEI T 5 %8 37

2 scFv Ik B 2 dOtEEICRIR L TRE T 5 F
iRo 7o, —RPUAE ZRIAROMA S bR, EES
EIZEE L2 ) TiTo 72, MR %IToTABL L,
TATRTF F 2@ & TR WHMR 2 scFv KR T D
RBL-2H3MilIA~NDB ALK S . F72, b0
MDD O&EE—EIC Lz ETYH, B EENS:
D OWBEIE—FEDMEIZ LT, HAELF 107
R LA I 0T, EOT, I EIE
MOFEFRR O N/ BAER Y- 0 0smE (AT
), GEicEERICHIDT A IBEEARD, X b
I LEERLT, ZO0MONIEzHL,IIL. &
JeaREE 2 JlE LB B (et 311325 1468 T
H5.
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RIZCTAT R fE S 7- 8 SIDIZEMNEREY ) ok
BEOSAIEIZY 7P LTWAI L gholz, Zh
I2X Y, TATREESHBEI EI2X Y, M2 scFvil
KO RBL-2H3 BN~ DR ASRRE N D Z EHH 5
P07z,

£ =

B3, PR PHREMERNDOZREEDRE T A
TWah, Julkd PR RICERET 5 2 LATTE NI,
PR ORI LTHW AR L LT, 35612
R B R BRF OW T B A 7 EIRE 2 IS AN
(B (W

Tabb, BREERICHEESNHRE, PiihiE
ROEROBICBEFE#RI LAY, HEICREAL TS
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BERCCHRMRERICER L TV 55T OREE L HE
L7k B2, BOBEREBYOTEIILED L) RS
BN hhHARLRE, PRI EE SR PuRIc
IR ORIE L LCO MIRIBEWERENE L LN A,
PR DR RANRE R TSI, AFHAFL Y
CTPIVEN-ZFAU-N-[3-(JxzFNT3I/) 7o¥
VIANET A I PRV E L FF b3 5bk
ERINETICHLATYAE?, LiL, ZOHEICE,
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Fig.5 Detection of TAT-linked scFv antibody in RBL-2H3 cells by fluorescence microscopy (1)
scFv antibody or TAT-linked scFv antibody was added to the culture of RBL-2H3 cells. The recombinant antibodies delivered into the cells were
detected immunocytochemically. Mouse anti T7 tag antibody was diluted 30,000 fold and used as the first antibody. Alexa 594-labeled goat anti
mouse IgG antibody was diluted 1,200 fold and used as the second antibody.120 and 113 areas were measured for fluorescent intensities for scFv

antibody 4 nM and TAT-linked scFv antibody 4 nM, respectively.
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Fig.6 Detection of TAT-linked scFv antibody in RBL-2H3 cells by fluorescence microscopy (2)
scFv antibody or TAT-linked scFv antibody was added to the culture of RBL-2H3 cells. The recombinant antibodies delivered into the cells were
detected immunocytochemically. Rabbit anti mouse lambda L chain antiserum was diluted 500 fold and used as the first antibody. FITC-labeled
goat anti rabbit IgG antibody was diluted 300 fold and used as the second antibody.127 and 146 areas were measured for fluorescent intensities
for scFv antibody 4 nM and TAT-linked scFv antibody 4 nM, respectively.
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Notes
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HHHNTH52,3,3,3,2,3,3, 3-Octachlorodipropyl ether (S-421) ®
7 v b & B/ 28 H B RAEEGIE O 5 H 1R

BE#HT, WEREE FE K UG 3, FHERMER, EEIER, FE

i, BE M

Twenty-Eight Day Repeated Dose Oral Toxicity Test of Synergist of a pyrethroid insecticide,
2,3,3,3 2,3, 3, 3-Octachlorodipropyl ether (5-421) in Rats

Yuko Matsushima®, Osayuki Uchida, Minoru Saitoh, Yasushi Kawasaki, Kazuo Isama, Masaaki Kaniwa, Tohru Inoue, Jun Kanno

2,3,3,3,2",3',3",3"-Octachlorodipropyl ether (Abbreviation , S-421) is originally developed as synergist of a
pyrethroid insecticide. In recent years, S-421 is used widely at home, for a mosquito-repellent incense, electric
mosquito-repellent, an insect-killing spray, a vacuum cleaner paper pack, etc. as well.

On the other hand, S-421 has been detected in vacuum cleaner dust samples as well as human milk samples
in Japan indicating that our living environment is already contaminated by this compound. Long term toxicity
studies including a carcinogenesis study have been performed and NOEL of chronic toxicity has been settled.
However, it is clear that S-421 is used in close proximity so that acute or subacute exposure at relatively higher
dose levels than chronic NOEL values are easily assumed, such as use of a spray in an ill-ventilated room, etc.

This study, 28 day repeated oral dose toxicity study of S-421 was performed to monitor the outcome of
acute and subacute exposure assuming possible exposure accidents mentioned above. The protocol is as
follows; Groups of 10 rats of each sex(5 week- old), were treated with intragastric administration of $-421 with
a dose of 0 (olive oil, control), 10, 40, 160 or 640mg/kg body weight. For recovery test, 14 day after the last
treatment, the control and 640mg/kg groups were examined, respectively.

All animals of all groups in both sexes survived. In the 640mg/kg groups of the both sexes, all animals were
set to drowsiness from about 5 hours after administration, however, they recovered by the next morning. In the
hematology examination, Hb, MCH, MCHC, WBC values were significantly decreased and MCV value was
significant increased in the 640mg/kg group of both sexes. In the serum biochemistry, items increased in the
640mg/kg groups of both sexes returned to normal level after 14 days recovery period. Absolute and relative
liver weight increase seen in the 160mg/kg and above also returned to control level after recovery.
Histopathologically, slight hepatocellular swelling was observed in the 160mg/kg groups and severe
hepatocellular swelling with vacuolization and slight necrosis was seen in the 640mg/kg group.

In conclusion, the no-observed-effect levels (NOEL) of S-421 under these conditions was judged to be
40mg/kg/day.

Key Words: a twenty-eight-day repeated oral dose toxicity test, rat, S-421, pyrethroid, insecticides, hepatotoxicity
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RERBODBME, BERIME LIRS TVREL AT S FRFAFOXTHITH S
2,3,3,38,2, 3,3, 3-Octachlorodipropyl ether (S-421) ®» % v + % F\v>72 28 B M RE#EMROK% 5-HRER 41

A EHET L 722, 3, 3,3, 2, 3", 3, 3-Octachlorodipropyl
ether (LLTFS-421) i3, ¥l Au4 FREZBFOR)E
RHETAENAE LTEAN L T2~ 10BERMS
h, EEFEHODIKRE, EAMN, RRXA TV —,
BB A (B, H—v b, BEBBREBALK

v 7HEIZEHINTWA, BT, EfES =, g7

LTSl PR esETLZ LIS, EHATYE
BEE LTEASATHSY,

S-421 OFEFRTICE L CIE, ATBILOEHEU E»
L ENEY, BIL, ~REEOBMHERFALEL LT
BERRBEFOLESHNEY O LER, 28 e»
5 0.01 ~3.9 ppm OFFH TR ENY, —FREIZEV
THLABEHAZERNFEEPETL TSI EF AL, &
IZS-21 3 BB T A Z LR SRY, Zok
) BRIREP S, S-421H°e M EORLHEEER S S
DMEEBENTETWVAS,

S-421 DEMRICHET AT TOMRE LTI, EE
T RRERFRME S EHETAL1535, 1XEHEMHTA100
B LU TA3S 25F, SBAREEFERIEREL X
URBHEM L & D IZRBE ORED 455 5. LDsofd
X, I v bHEEROKS-CHEMESEIC 2800 mg/kg TH o
2. BESD T v b & V23 BEIBSEEREBTII,
B L BREOBERMD A SN, REEKRZENRE
TR D2 5 VIERSZED LR TWEY, 18
WEN - PAREMERB T, H5ICERTAEEORE
ALY, FREEHE (NOEL) 2120 ppm & i
ThTwa?,

SEFEA L, REMRBIER SN2 E O
FO—RELT, T TIHBLATWRERREICBITS
FUHBRICMZ T, S-421 DEEBERE HABETOE
MARENICH > TRBKRPERAOZEHME AT
HEMEAZHEL, BOXSEEED L VIIHEBNSE
IEHRINCBR LGS ETAEER B L UF0RIE
FREL, REBEOBEEBAILEILFEBEL,
HE¥5 R U028 AR EHR S 2+ ElL 7.

SR LUHE

1. #RYHELY

1t 4 ; Ether, bis(2,3,3,3-tetrachloropropyl)

—f%% : 2,8,3,3,2, 3, 3, 3-Octachlorodipropyl ether,
Bis(2, 3, 3, 3,-tetrachloropropyl)ether

Mt 5 S-421

5F3 ; CeHeClO

k#4555 ; CCly- CHC1-CH,-0-CH,-CHCI-CCl4
5F& . 377.74

CAS No. © 127-90-2

HEE © 985% (L2ESHTIE)

B D OKICERS, ISR BT S

IR DT RFEREREETAEAD L WVITRELREN
PRIHEN
AFE  ZHIERTE (k)

2. FER - /E5FZE - SHBAR LS LSUREN

FHRBOKZESHEL, LDpEOESOEN LR
WL L, SE4LIZISBRIRESBHROKRE B2
ol FOE, KEOZE{LE, 800 mg/kgll EOBT
PHZE 2 BRI S & N7o A5, 600 mg/kg BEIXASBREE L
BhbbhirorzZ bhb, RRERIL, AH4TO (FY
— 7y, #EEEE), 10, 40, 1603 X 07640 mg/kg B.W.
OSEERFELR. HIZ, 0B L15640 mg/kgBEiZIX14
H BRI & 2 EIERE % 3% 7.

5 HEL, S5mi/kgBFENOERL LD L) S-421%
FU—THICBARL, 7O YyEOVYFEHAVT, 1
H1ME, 28 HEsaKlROES L.

FAREBEYEOREROBREIE, 640 mg/kg
(12.8w/v%) REBERIZOWT, AMBUADO LD LE
HEHEEND 5 WIZZREFMCABRELZ D EA
YU TI000f5IZHRL, FRZO= 5714 —1C
TR - EE L. ZOHE, COLEHFETTH100%T
HhHIENHERINT.

3. B - HHU - FAERE

ABEEEOREMEWistar 7 v b (BARZZAZL Y — - $%)
FBEOEYEEAL, LAROBILEER, 5:8K/T
KEREBARE L. BB, /I AEEICL DB
L7 ‘

HERIE, IRE24+1TC, BEFES5+£5%, BKEE18
/B - (F—N7 Ly ia), BIA12EE G~ 17F)
WCRE SN THROBYECTEB L. B,
TN IRERr - VTSR OoLFFAET L, F-2ERAMA
BOMEEYE -4 BIOKGEKEY BHICER S 2.

4. HEFEA '

—REBLUORCOFBEIEARZL, KEIZ3H
BIHAE L., RARTEHEIIHRE25HE, Miz24E8
D5 ERIRBREARBRE AVTTo 7.

B, RMICET - TI6HEEAEL, =— 7 Vi
BT TS MRE & A LR ER OB IR
HIRE D, MEREEREROBYIIEBIRL DEFML
7o, MUEAREUL, B, ——F VERERTC, ZRENRYD
Wi & 0 i BOr s, e LT L, HeEE
ot ESLHE L.

Mk % w4412 RBC, HB, PCV, MCV, MCH,
MCHC, Plt, WBCiZ2WC£IER HENMERGIEEEE T,
HIMERE S EDTAFICMiE % % T L OBk ERE *
HWTRT A4 NI AEEKE, 74 MBI
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M EBSEE T, MRERRER, 7 = B b
W LA AN RS CTIRIR L - iR A E OB,
PT & APTT % I W% [ A 0 5 36 18 <, M i A b 2R i
BRI A 058 L, %% Table 1 1SR IHE
oW TERAELE BB B THlE L7,
RIS R, % 10% k<) VBT
B L, BECEVST 71 V2 ERL, H-Ek
BT, BRI

5. MEHEOBIRE

RE, FAEERE, RRE, LRENHRE, mEEt
2T, MNRERREB L UHREROKE R, &8
D3 % Bartlett D FETREL, E9HOEHEIE—
TEEOSEAT 2TV, REFTHOEE X Kruskal -
WallisDFFEICL DRELL., BEICAEEIEDLN
RBEOSEREIE, FIHD%E L1 EDunnett BT,
F 7G5S R R i Scheffe BI CEF N ZFIATIBEE & K%
EHMLOEEERELITo7/2. BERBROKE, FH
BNE, MEFEMRE, MiEEbFRE, MiGREER
EBIUVESEROERIIt-REZITo 2. RIREDOHK
21X, PitmaniREXTh o 7.

B® %
O—MRBEFRTOFRE ; ML SRR TRIT
L, —iRREEIL, MEHEILIZ640 mg/kgBELL, &5
%A SR A SMERIRAE & 7 o 7278, BEICIREHL
7.

QBFBEOZAL ; HD 640 mg/kg BIIH SEIMIG LI E
REEHMINFIRA SN, REICXYEHEL 2o 7.
D 640 mg/kg BRIZIX SHARI IS IBE L ED S Lo
72hs, PREAR A B IS A S R,
ORBE ; H160 mg/kg A LOBETH b EWSEEICH
mL, HEE, 640 mg/kgBHETHERB L T b DA EICH
L 7za8, REIZLDEHEL 2.

@M ; MEHE 640 mg/kg® T Hb, MCHB
UMCHCAEEIZRA L7, FETHLIKKORD D
HHNIAREIZ L ) EE L7
OBEMIREDL ; 1D 640 mg/kgEETY ¥ A FEI
BinL7zA%, REICXDEHEL .
©MAEREEERE ; MM ICEBIIBVTELIZALR
Loz,
OmEE{LFHRE (Table 1a, 1b) ; MEMEILIZ, EIZHFE
WCEETHHB O EAPA LD, KREIZL HITIZNH
"L,

®WEER (Table 2a, 2b) ; MiE, 160 mg/kg Ll LR

THES SUBEOEZS#INL22. FRIIKREICLY
BE L7225, BROMMERZEEL 20 o7, #id,
160mg/kg L L DT THIE S X CEBOEES ML,

HEICLVEEL o 7.
Q@RIBZMFAR R (Table 3) ; M 103 £ U740 mg/kg B
3, HBRYEICERT AR 2h o/, Ml
12160 mg/kg B CHAIIOBEL K B & U/NMETLE,
640 mg/kg B CHAIRROIEA, MBEZR%YE, Ik
HIEB L UBOKNRRD &S 1A, (h#1CL ) B
L7 ‘

£ £

FRlEE = AN HESE 12 160 mg/kg L L OB THEKER
WCEEZCHIM L 7. SRS OB OIS EMER SR AE T
FFrtEEsE, FHaOEXR, ZREMESALR. F
HoMBEEERETIRFETIMRMEED - —L L
THWHLNRALy-GTB L TAITHICEERBMEALR
WM R MFE LA EN L KB LA, =7, &
NOEDMRLY, S-21 % —EEERLEITAZ LI
DI EOFRSEBE IR, Ty PRV 2
FEEOBEENRBRTEOL S 2R RALN 2o 72
EOHENH BT,

MFEECFRETROEHORE P o 2B IR, JEHE
METHY, TGHEIIMNBIEELFE L THh -7:4%, TChofl
1R 160 mg/kg LA EOEET, PL{EIIMEHE 640 mg/ke
BTHEERENMEALNIZ E0 6, S-4214%5124 D
EIREMENFRE INETEENH 5.

HEMESL LT 160 mg/kg LA E OB CBIROM T3 & Ut
BESHEREMISEMLAY, SThE Ry 2iMmiEE
L%, WEMAMFHII AL N o7,

MEF AR THRIMERBUS, MM IR L 58
TEIIALNL o755, Hb, MCH, MCHC D% &
4>, MCVORRE EH & ) KRB EEZESEROMEMD
A b7z,

M 1 640 mg/kg B THIMIRBOH B P 3 A H i
A, AMIRE S o1 Lot fFE T &3 aMm
BERPBP LbDEEX ONLFBERIBAHTH S,

SRFEH L 7228 B M RAEZ 35 54D NOEL
13, S I UBREOESGE SN L 512160 mg/ke
D EoEciml, FHIBAKENRATIXEEE TR
DOBRFERAB L O/NEEEDSALRZDIZH LT, 40
mg/kg/day L F OB CidfhE, WHiER, MEFOMR
Z, MFELFRE, REHEENT RS T XToRE
HBIZERRAON o B LY, KEHETIIBITA
NOEL it #E & & 1240 mg/kg/day & £ 2 617,

ElLanf FROEFHO—>ThHhirERT VT b
FHARE, 7y MIFBERESEL I LIHEY
ENTA. —%, S-421 3 2EMOEHEERBR T,
BMEICEETAEEOREB I UEELBEENLIIAS
RTBLT?, €O V7 hEH (4 FORBLELT
WY THBLEEZ NS,
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Table 3

Summary for Histopathological Findings in Male and Female Rats

Treated with S-421 for 28 days and 14 days Recovery Period

Male Female
28 days dosing test recovery 28 days dosing test recovery
Group (me/ke) 0 10 40 160 640 0 640 0 10 40 160 640 0 640
Effective No. 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Liver ' ,

"~ degeneration 0 0 0 3 5 0 0 0 0 0 1 5 0 0
swelling + 0 0 0 3 3 0 0 0 0 0 1 3 0 0

+ 0 0 0 0 2 0 0 0 0 0 0 2 0 0

vacuolization =+ 0 0 0 0 3 0 0 i} ] 0 0 2 0 0

+ 0 0 0 0 2 0 0 0 0 0 0 0 0 0

microgranuloma 0 0 0 1 21 I 2 | 2 1 2 2 1
focal necrosis + 0 0 0 0 3 0 0 0 0 0 0 l 0 0

+ 0 0 0 2 2 0 0 0 0 0 0 1 0 0

Anisonucleosis 0 0 0 0 5 0 0 0 0 0 0 5 0 0

+: slight, +: moderate.

L L, EES-4211, FAEBLOERU LYY, B
MELEROBLARBEFOSEEL SR EAY, K
WEZBRAGESEITLTOUS Z EAHBIL, Hio, +
B OXWIIE, #5200~800H LE<, HMLISCL
ERUETHHY SLAWBENL. BiC, SAORR
DER, B EDS-421 ZREGANICER S 212354,
FFROBEE 2 ERIMMS L VEEORRIERIES L 0%

BRSNS, —F, YLAOA FRESFIIMMO -

BB THLH—NAA MHIRHERY) VHILBETHZ
EIX DHEHENA LN, I OFRILIEAEMERE D
W) RERHBRZROBBEEEICLLINTHL. L
L, S ORI TREM I L T4 OILEW R
oxt L CHEMRILICELT AT IHV Y Zeps,
FOERTRELEIIN L THEICRN T2 LB S 5.
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milk collected from the Tokyo metropolitan area. Bull
Environ Contam Toxicol, 29(5), 566-569 (1982)
3) Miyazaki, T., Kaneko, S., Horii, S., Yamagishi, T., Identification
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Determination of Six p-Hydroxybenzoic Acid Esters in Laver (Nori) by HPLC

Yoko Kawasaki*, Chikako Yomota, Kenichi Tanamoto

A rapid and simple method was developed for simultaneous determination of methyl, ethyl, isopropyl, n-
propyl, isobuthyl and n-buthyl p-hydroxybenzoic acid esters (PHBA-Es) in laver by HPLC. Six PHBA-Es
were extracted from laver with n-hexane-ethyl acetate (1:1) by shaking. The extract was evaporated. The
residue was dissolved in methyl alcohol and determined by HPLC. Recoveries of six PHBA-Es spiked in laver

were 93.6-101.2 % at the level of 2 pg/g.

Key Words: p-hydroxybenzoic acid esters (PHBA-Es), HPLC, laver
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{LZHERAEO BRI I REMHREOB A,
DESHIE T ED, iz, BEDHMIII OV TR
EELZFUITHASATYS, BRI OEHEEDRSE
CETAREO—RLELT, BERDONTL X VREE
f:r 27 )V (PHBA-Es) OG04 24T 72,

5% ? PHBA-Es$iv &bt x50 (PHBA-Et), 4
v7a ¥ (PHBA-isoPr), 7m ¥ ) (PHBA-Pr), 4
v 73 ) (PHBA-isoBu), 7% (PHBA-Bu) iZL &
I, REV-R, BiESEAK, oy, B, EEX
BREFIIGLETENTVAEERTH A, BEIZIX
FHIEDONTWEW, EoT, FHITEOLNLE
SO OFHE Y 13H 5L ODHE D L OSHE
B SN TR v, 22T, bHPETIRAEFTRINY
THBNRTAFIREBEMRAFVIAT N (PHBA-Me)
% &0 76O PHBA-EsH O #E S 25 D—F 54T
EERRE L, WHHES O PHBA-EsHORIE*#1T- 72,

ERF&

1. & #
HADRA—s8—< =4y P THALLESEE 4B

&, RIS 1T A,

2. H%E R
PHBA-Me, PHBA-Et, PHBA-Bu (FIJt45#k),

*To whom correspondence should be addressed: Yoko Kawasaki ;
Kamiyoga 1-18-1, Setagaya, Tokyo 158-8501 Japan :

Tel; 03-3700-1141 ext. 267 Fax:03-3700-9403

E-mail: yoko@ nihs.go.jp

PHBA-Pr (f13%—#), PHBA-isoBu, PHBA-isoPr
(R ALEAFR) .

7L EERE o BRI 10 g RUT T
BE=F b+ 7 LKA 6.0 g & AKICEA L, 1,000 ml
& LHBEARTI0MEBICHML THW ..

n-~NF b /BT FOVIRIE © n-~F 2 (GRESRFR)
RUEEE L7V (REFR) 2FAaRae L.

Ay /=) HPLCH A% / —

Z DM ORI R ORESFRS T FH /e,

3. HPLCXERUBIERH
HPLC#E . LC-10AMRE FHERT 8L
%9 4 . TOSOH TSK-GEL ODS-100S 4.6 i.d. X 250
mm, 5 um
715 LR 35C
BB 0 A5 7 — /5 mmol/l 7 L > EEARE T (6 4)
e . 0.7 ml/4.
EAE 104
ek & ¢ 254 nm

4. HBRBHROAR

BT R TR, 1.0 g2 RIL, n-~FH I/
FERE LT VIR 20 ml 2 TN %, 1Rk oMb L.
HB%, LiEEAHK (5C) THBLA. KiElin-~*
U /BEEELFOVREIOMIEMA L CIEYREABL
7oo EICEIUIRELEDEL, AW £D, BHE*EHE
BELE., BEWIIAY ) —VEMATHERL, LEL
525 (5A) TAB%, A%/ —-VTlOmOERE L,
HPLC FiBRiEm L L7z,
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BRRUEE
1. HPLC B & D&t

GHAZLACAAROEVWEHASRROYMC Y
sphere ODS-H80, YMC ODS-Ph, TOSOH TSK-GEL
ODS-100S % FH\ T PHBA-Es {0782 et L7z, 8
BRI E S RIS T b= P )V /KR (6 1 4)
HV, BT AREAT, WHET ml/FDOEHETIE,
WO N T L5 PHBA-EsEDOGHENAR+45TH Y,
4%\ PHBA-isoPr & PHBA-Pr X " PHBA-isoBu &
PHBA-Buld &< 58 Lo 72,

BEHEIIAY ) - VEFEHLZZE IS, YMC ODS-
PhCidrzua< /o 0IZBLIER N o /298,
YMC J’ sphere ODS-H80 Ti3 PHBA-Me & PHBA-Et i
BIFICHBEL 7. L2 L, PHBA-isoPr & PHBA-Pr Xk
U'PHBA-isoBu & PHBA-Bu D48 A+45Th Y, %
72 h S LEDE D - 72. TOSOH TSK-GEL ODS-100S
Tix, PHBA-isoPr & PHBA-Pr & OFPHBA isoBu &
PHBA-Bu D3B3 TIREDN 7295, I 5 LELIK
{, B LW S L0HTIIRDLBEVGFEIES L.

%1z, TOSOH TSK-GEL ODS-100S # vy, #J A
BERVBEHICOVWTIRF L. 208E, 77 40R
FE35C, BENAEIZ X% / —NV/5 mmol/l 7 . BEiEE
W(6:4) RFEHAL, WELT ml/SOBE6HED
PHBA-Es#i% BT A DICHRBESEHETH -7 (Fig.1).

2. HEEiEROEAR

(RGP ORSKBRMY S TldES+H O PHBA-
EsHlIIFAB # KEFZEE L, HPLCTHE T 5 HETH
2%, REOFEMEIIS0gLE <, EBHVEEICIIRE

EThrLEZOLN. BBEEBHRY Vs h3EFIC
PEVERTH Y, BESEEMEED BB LA,
REL1gnH80%AY / —VEAAWTHBLEED S,
MBRIRFETHY), BEOREETHLIEEBD
ou7 4 VENEIEE R EE R b7, OASIS HLB
H—bF) Y, A=Ky = Y ITrY =TT
%1 E L7745, HPLC T® PHBA-Me, PHBA-Et D%
FREMEIC S oREH EEDLR L -2 2 HHL,
PHBA-Me if: UF12 PHBA-Et & D313 HEETH - 72,

Maeda & % (2{t#E @ PHBA-Es O 542701
A=) v TR, n-~FH 2 /EERELF VBT
THH %17, HPLCTHIE L RiF R R 2 | L Tw
B, FZT, a-~FH /BB FVRE 101D 2
MG & LCTHE L7,

MLEOBE TR £1%, BREWE A Y /- MIZE
fEL, HPLC%4To7:& Z %, PHBA-Es¥ {5+
WHEY — 2 B3B8 Wb otz T, A—F Y w Y
HTLED ) =0Ty THREOLEIEVEEZS
FAAR

3. RERF

FIEEE O PHBA-EsEOEMR ML, MEHE
R L 7= 25, 0.5-5ppm O #iFHT RIT 2 BHEEAE
Y (AR

4, RINEYTER

PHBA-EsHHDRFRHRICE— 7 DR S D - 72
BIZ2 ug/g B\ PHBAEsH 2R/ ML, RFEIHE-T
n=5TRMEINEREIT 72 2 A, AIUTEIZIZ3.6%

Fig.1 HPLC chromatograms of PHBA-Es
Column: TOSOH TSK-GEL ODS 100S (4.6 i.d. X 250 mm, 5 zm)

Mobil phase: A; acetonitorile/water (6:4), B; methanol/water (6:4), C; methanol/5 mmol citric buffer (6:4).
Flow rate: 0.7 ml/min.

Column temp: A, B; 40TC, C; 35TC.
1: PHBA-Me 2: PHBA-Et 3: PHBA-isoPr 4: PHBA-Pr 5:PHBA-isoBu 6: PHBA-Bu
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Table 1. Recoveries of PHBA-Es in laver ;tﬁa) HPLCIZ & 2 —F B 2L L7,
#1. #EDHI SO PHBA-Es HORRMENIRSE . ae NN . .
b S - S P R T e
e e ARG 5 2 WECRELATETH Y, 5
RFLTATA 93.6 14 TR, EEMRBRE DICRIFTH 7.
TFATRFA 100.0 45 KiEFHWT, HilRO#EES O PHBA-EsHO ST %
AYTRENZAT N 95.5 46 fTo7:k 2%, PHBA-EsHIMRit Sh ks o 72,
IR YNV ATV 97.1 44
AV TFNTAT )V 101.2 44
SFATRT N : 96.4 4.9 X ™

DENE : 2 pglg, 2) n=5

»5101.2%TH Y, REHERE (CV%) 344%H9 5
49% L BIFRIERPEO NI B, MEBRRIL /g
THh o7 (Table.1).

5. thERBEE O PHBA-EsEDEIE

REZTE, TG OBE & S 4R R ORI S
1R+ & PHBA-EsHOHIE 21T 072 & T ARET
®"MP TdHHPHBA-Me 2 &0, WTFLOEGH, S D
B &R ho .

: F k)]
BEPRORET RN © PHBA-Me % & PHBA-Es

1)

2)

EABAEHERREMICERES [ H2R B
DRI THTE  p.17-20 (2000)

Kitada, Y., Tamase, K., Sasaki, M., Nisikawa, Y., Tanikawa,
K.: J. Food Hyg. Soc. Japan, 21, 480-484 (1980).
Matsunaga, A., Yamamoto, A., Makino, M.: EISEI
KAGAKU, 31, 269-273 (1985).

Okayama, A., Tanaka, K., Tamaki, M.: Jpn. J. Food Chem.,
5, 153-158 (1998).

Y.Maeda, M.Yamamoto, K.Owada, S.Sato, T.Masui:
HPLC Determination of six p-Hydroxybenzoic acid
esters in Cosmetics Using Sep-pak Florisil Cartridges for
Sample Pre-treatment, J.Chroniatogr. 410, 413-415
(1987).
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ERIEREBIZBITARBEY —VEE (TVIZTAL—-F2ET)
HORAL L VER L EEE

it BT hEREA - WA TE - BHEET - SNERE

Estimated Production by the Official Inspection of Tar Colors
(Including Aluminum Lakes) in Fiscal Year 2002

Sumiko Tsuji#, Maki Nakano, Mizuki Furukawa, Yumiko Nakamura and Yasuhide Tonogai

There were 157 official inspections of tar colors and their lakes in fiscal year 2002, and all of their samples

were qualified.

Total production amount of tar colors that passed inspection in Japan in fiscal year 2002 reached 113.6 tons.
Tar color production amounts were described by month and by manufacturer. The food tar color produced in
the largest amount was Food Yellow No. 4, accounting for 42.5% during this period.

Key Words: production, food color, tar color, official inspection, aluminum lake

fLEHERMTHIERERBOELLERY — V&
ZR - VEFLRKFHEEFOTVI = AL —F8MHHE
PRMLFEEBTHINES2O0EMBMP & LTHRE
ENTBY, #OHEFTEL LY > THERENLEL
EN, REEBLEREDHEREDOANETENT
wh,

LHPECBITAERY - VEREORGHKRER, £72,
KX AERRBHCIT>THh, BRAY—VEZEOH
BHEICLY, MEICEGRLERS - VEEOREE
LR TE S, ,

FREF D H OB TR & B R U HEGHIE Table.
TR L&D 12, Bl Em !~ 14488 (F. Y.
2002) 52 E B UT157HICmA L.

R 144 (F.Y. 2002) IZHE S REHROMER
X, ERKRE25 (R-2), 614 ; EHKRE35F (R-3),
14% ; ARKRE405 (R-40), 61F ; EAKRE 1025
(R-102), 22# ; BAMKRE104%5 (R-104), 11 ; &H
AE105%5 (R-105), 14 ; RAKRE106% (R-106),
101 ; RR#EE4S (Y-4), 391 ; EH#EESS (Y-5),
201 ; RAER1% (B-1), 200 ; £AFE2% (B-2),
3t BRARBIETVMI= AL —F% (R-3AD), 1
% BEFRE40ETVIZ AL —F (R-40A1), 1

*#To whom correspondence should be addressed: Sumiko Tsuji;
1-18-1, Kamiyouga, Setagaya-ku, Tokyo, 158-8501, Japan;

Tel: 03-3700-1141; Fax: 03-3707-6950;

E-mail: tsuji@nihs.go.jp

% BR%EBASTVIZT AL —F (Y-4AD), 41
HHREBRSETVIZTAL—F (Y-5AD), 44 ; &£H
HFHIETL I LL—% (B-1AD, 51, F157{F
THol.

= VEBERUY - VEFEL - X, FTHRASRM
YpaviEdE (JSFA-VID® (c&E, Wik, HERRER, MR
HRER KB, S ROREE, 371, &{tY,
EBEE, vE, N)TL, bofFE (BKruv b FT
74—k %), BlIEFE, RRICEERORICH HE
(B#EEks o~ 7574 — (HPLC) 12&3) RS
RBREOBRBEIREINTWEA, REEL R
ETEETH o7, LI L, Y-4D3I9HED S B 1RE
ML R URESR I B THE EREIEVWER LR
L7z, TR 1448 (F. Y. 2002) ICHESREELL
I57REIZ2WT, REEEICABRUREENORE
EHETEER L. £REZEOHNEEES Table.212,

Table.l Application number according to prefecture on the
official inspections of tar colors

F. Y. 2002 F. Y. 2001
Prefecture ~ Sample number Sample number
/Application times /Application times
Osaka 88/ 17 76/ 17
Saitama 33/ 10 59/ 15
Tokyo 28/ 18 12/ 11
Kanagawa 8/ 7 15/ 10
Total 157/ 52 162/ 53
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Table.3 The production amounts of certified tar colors according to manufacturers
Food Manufacturer
color A B C D E F G H I
R-2 1090. 65 650 - -— — — — — —
R-3 3268. 5 300 300 e 850 - —— - —--
R-40 421.7 60 180 — —— —— —— —— —
R-102° 5341.9 9778 6240 1160 600 1100 - 4.9 —
R-104 -— 650 — ——- - -— —- -— -
R-105 -—- — 99 — -— - -— — —
R-106 807.5 431 698 380 — -—— —— -— -—
Y-4 15692, 6 17704 8165 4686 480 1000 500 9.85  ———-
Y-5 8631 4983 2200 2068. 5 1650 500 ———- - —
6-3 — - -— e - -——- ©100.26  ---- -—
B-1 2459 101 1000 166. 75 160 300 200 14.775  ———-
B-2 165 - 500 -— - 300 — — —
R-2A1 -— —- -— — -— o o - -—
R-3Al —= e -—- — —— e - 4.875 -——-
R-40A1 20 -— -— o -— —- e — e
¥-4Al 1351 320 130 - -— -— -—— e =
Y-5A1 1575.5 320 150 — -—- -—— ——- — ——
6-3A1 -— — -—- — - -— o - e
B-1Al 1056 320 -— — -— — —- — —
B-2A1 -— — - — ——— —— e — ——
F.Y.2002
Total 41886. 3 35617 19662 8081. 25 4120 3500 700 58.95 0
Ratio(%) 36. 863 31. 346 17.304 7.112 3.626 3.080 0. 616 0. 052 0. 000
F.Y.2001
Total 42406 48026 20090. 6 15446.7 3640 3530 350 4,925 1300
Ratio(%) 31. 460 35. 629 14,905 11. 459 2. 700 2.619 0. 260 0. 004 0. 964
WS ERIMER Y Table 3R L1z Ladof, Litts THMRES SR IER (F.

BEIZTR134EE (F.Y.2001) 1348 F U H» 5P 14
£ (F.Y.2002) 113.6 b Y24 L7z,
FBEFNTREEZEENSZVHDOLS5Y-4, R-102, Y-
5 R-3, B-1Tdb, ZHETMHLTVidoT.
ER13ERE (F. Y. 2001) 85 SN Twid o 72 R-40A1
PREEI N BELETRIEIPFHEIN TR
AHE@257 VI AL —F% (B2Al) P8l
Dot EFREEE (F. Y. 1996) #9550 Lsk54E45
DiIcEE SN -ERREEB3S (G-3) bFRU4EE (F
Y. 2002) 3EES A Zh o/, EHIZ, T 124K
EEN ol BAFRG2ETVIZYAL—F (R-

Al) RUEAGESETVIZ A LV—F (G-3AD) b
ERAE B (L YA

BENBEEEE, HIMNLOY-4559.1 ¥
$43.9%) 5482 b (425%),
298 b ¥ (22.1%) »5242F ¥ (213%) E®WAL,
®wIMOY-51316.1 ¥ (12.0%) »520.0 b~
(17.6%) LE»2h oMLz, EESEFROMEMNIZ
ZALES, FROLOHBEELEHI0L6 L THY,
HEEDLILA%TH - 7.
WHERFTIIFERIBEE (F. Y. 2002) HEEHSHD
57 BHMPER144EE (F. Y. 2002) 32ffk by, &
EBDEWVIEICA, B, C, D, EXtTH Yy, IHidslE

-
y = e

(B
AN OR-102

:‘.\
o8

Y. 2002) 1284 TH o7z,
HEEEGEEE, AAT41.9 b v (BLEHERIEE
369%) & Z ZHEHITVTDH o775, Bridi12s b
WA D356 Y (314%) THYH, CHIx19.7 b~
(17.3%) &FIFHEVTHY, DHIX75 bV ELD

81+ (71%) Thot.

X 79
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Tonogai, Y.: Bull. Natl. Inst. Health Sci., 117, 185-188
(1999)
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Natl. Inst. Health Sci., 118, 135-138 (2000)

3) Tsuji, S., Umino, Y., Amakura, Y. Nakamura, Y. and
Tonogai, Y.: Bull. Natl. Inst. Health Sci., 119, 70-73 (2001)
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Reference Standard Data

[H]

MHER - AT ERR - RBRELT - WEEE -

E R mEmE AR 7 ) TV ) T ERIZHE N

(Control 031)

&A

Glycyrrhizinic Acid Reference Standard (Control 031) of National Institute of Health Sciences

Tatsuo Koide, Miho Murakami, Yukiko Morita, Hiroyuki Saito, and Tsuyoshi Tanimoto®

The raw material of glycyrrhizinic acid was examined for preparation of the "Glycyrrhizinic Acid Reference
Standard". The analytical data obtained were: UV spectrum: A max, 251 nm; and specific absorbance (E}%) in
ethanol at 251 nm, 146.4; IR spectrum, specific absorptions of raw material were consistent with those of
Standard (Control 0221). Also, thin-layer chromatography, no impurity was detected; high-performance liquid
chromatography, several impurities were detected. The amount of each impurity was estimated at less than
0.2% and total amount of impurities was less than 0.2%.

Based on the above results, the candidate material was authorized as the Glycyrrhizinic Acid Reference
Standard (Control 031) of the National Institute of Health Sciences.

Key Words: glycyrrhizinic acid, quality evaluation, authorization, NIHS Reference Standard

HTNRERERERS (BR) KPRREATWS [h
vyl ThyvwE], hovyyzidx] RO [H>
Vﬁﬁl#ZJ¢@ﬁ0%»0%yﬁﬁimﬁiumw
LB EVEEMEMEEREN 70 FL)F U EBIE
#5 (Control 031)” (Eﬂiﬁ:%ﬁ’fgﬁﬁn) EEELD
THET 5.

1. RERFFH

BREMEFHIABRERASH LD AF L. AR
LB HBEEIRDEBY)TH B,
K5y 0.75%, HRGE (A max) : 1486, ffks o

< FZ5 7 (HPLC) 2k 24tiEEsRER | 4 99.8 %.

2. ZERHERUHE
BERERF V) FN)F 2 BIEZEES (Control 0221 ;

BRI L ) D AR & L e, SRR A
ARSI S R 2
3. K&

AAER RO SR IREBI S ), TEOMER
[k AAVAR

HELEEERT | BEEIERT, UV2500PC.

*To whom correspondence should be addressed:;

Tsuyoshi Tanimoto; 1-1-43 Hoenzaka, Chuo-ku, Osaka 540-0006
Japan; Tel: 06-6941-1533; Fax: 06-6942-0716;

E-mail: tanimoto@nihs.go.jp

TV IEEREET © BAS 6, FT-IR VALOR-IIL,
KaElER | FBEE, AQ-6%.

Whkra< 7o 788 BEEEREOLC-6AE
K7, SPD-10ARIM 12, CTO-6ARIN I L4 —7
YRUBEENT— 7 MHEEES-mc,

4, RRAE

HIZET L O0IENE, E%~h£%&%&mtt
1) $EHRIRA <Y bV

EE B E Ty — 5 —h T 12 BRI DL R ER L
(E0.67 kPall T, HEE{LY », 50 T), #0# 4 mg
FRHEICEDY, HTy /-1 30ml 2R THE» LK,
Hry /) — ez CERIZ100ml & L, REERE
T5., ZOMIZoE, HL¥ /— VBRI UTREE
HIEEIZE D, 210~ 300 nm DEEHFIZ BT HHIL
ARZ MAVEREL, RIBAKRICBA2HREE LD
HREEELS, kb 5,
2) FHRINA R 2 bV
BEREHNL TV r—9 - T 12 BMU LGSR
(R 0.67 kPaLAT, AEg{kY ~, 50C), #M2mg %
B, FIRINA R FVBERREA UYL 02 &
RE, BWHLL®E, fT8TE. SO Y v L5EHIC
D&, 4000~ 400 cm ™' DFEFH THRIZILA Y L E
HETS.
3) MEru< kT 7 (TLC) Ik AR
FREMER Smg */HTY /— ) 25ml IsiEm L, #®
BBRET A, 20005 01, 0.15 02, 0.25 0.5
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ml28Y, Hxy/ —VEMIATERLFRIEREIZ 50 ml
L, BB, 2, 3, 4,5 6275, RESHERK
UBIZHBEI 10 u 120 &, UTOLRGTTICEILL S
HEEZT) .

WER . AN MBS LTy FEBES Y AFL

60F 254 (B ¥, 0.25mm).

BEGE::1-7% 7 —V/K/EEE (100) RBE
(7:2:1).

FEFATEHE © 10 cm |

i T 1) EAMRERS (EEE © 254 nm)

2) BOHEE (1-2) £HEEL, 105T, 10
ﬁFﬁﬂfJﬂ?{‘:
TP ARy ORI IIEEOE L 2 ERER
~6DARY bOENELLEL, FHYELHET 5.
4) HPLCH:IZ & A RER
ERGEEY Smg v ETICED, HLY ./ —)V 5ml
FMZTE»L, REBRET A, 20O 1 ml 2K
WCED, Ty -V EMNATERIC100ml &L, &
WEHE T4, IEHEN S5ml * ERICEY, 15/
—VEMATEMIZ 100ml &L, HFRITHEBRELT5.
HEAR, FERERUHRIERER20 4 1I220&, X
D&EHETHPLCHEIL L VRBRZIT). TRELDOHBO
FADE— 7 HEYBEHEMECLIVWEL, £¥—7
FERRICAT 2 EEE 2 KD 5.
BlERH .
Mg | BRI ERT (Wi ¢ 254 nm)
# 5 4 . TSK-GEL (TOSOH) ODS-80Ts

(4.6 mmg X 150 mm)
B9 LRE 30 CHED—ERE
BEpH  HO-BERE (100) (1 —50)/7t h=}
YVIRE (3:2)
W & : 0.7ml/min
ATLDBEE . TVFNVYFVEE S mg RU/ST F
FUERBFEHETOEN 1mg 2HILY ) —VIZED
LT20ml £§5, COW20u i20%, LEDS
HCRIETALEE, ZYFVI)FVEE, N9+ FY
REEBR7OELVOIEICER L, 205 BEREH3L
rtotorHws,
MR EEEE | BT 20 2o E ST L &,
FYFV)FVBOY— s BRVEBBESEICLD
FEEIZAY Y FENDL LI IHET 5, ‘
 HEENEHE . BREY - 0%, FVFLVIF VR
DARFERER 0 315 O Fi A
KEBOBERY | FEOLHTHESRICOE, RER
ZSEMEVETEE, FIVFNM)FrBOE—2H
BOMIMEERZEIZ 15%UTTH 5.

5) K4

EEGEEY S mg 2 HEICED, BEEHEEHEICLS

A=N74 v Y vy —RGPEIED &) RREH P ORD
EREETWETS.

5. RRER

1) AR R <2 bV
BHERFERORFIY / — VIBRORIRILA RS F v
RHET A EE, HE 251 nm [HEICRILOBAHEISE
&h (Fig.1), BRERIEREICBT 2 HEXEEEL,
(251 nm) 131464 £2.1 (n=3) TH o 7=,

2) FAVRIXA T+ v ’
EHEDEEOBLA Y 7 AEERNEIL X B RSRIT R~
7 PV Fig2 iy, EERFEHORIRILA RS b
VxAREEROZhERETLEE, F—EHRoLZ
BB OB DIRILATEED H Tz,

3) MEERER

(a) TLC# : ZEESER KU HREEROBERE 70~ b

0.8

0.4

Absorbance

0.2 -

0
210 240 270 300

Wavelength (nm)

Fig.1 Ultraviolet absorption spectrum of the raw material for
Glycyrrhizinic Acid Reference Standard (Control 0211)

100
80

60

40 -

Transmittance (%)

20 —

011||]|||1||1|111
4000 3000 2000 1000 400

Wave number (cm!)

Fig.2 Infrared absorption spectrum of the raw material for
Glycyrrhizinic Acid Reference Standard (Control 0211)
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77 L% Fig3lm L7, BEGEHEVHREEERL
b, FRLDOREBELSBEARY FUSDAEY b
BRHEEhE oz, T, RECEIDZZTYFVYF
BRI, 0.08ug TH otz

(b) HPLC#: : iR FE R U H BEER oK o<
7S L%k FigdlR L7z, ZRSERROHBERES
L, MEORMY Y -7 BB E I, AREFTET

0.01% B LOFRMYY — 2 ofE R, HMERFHT

0.17£0.01% (n=3), BRZEERT 050% (n=2)
BN,

4) &%
BRESEROI—LT 4y vy —FEILXASEEIR
1.85+0.07% (n=4) Tho1.

Solvent front

(o) R o 23 =

Start
A B C D EVF G H 1

Fig.3 Thin-layer chromatograms of the raw material for
Glycyrrhizinic Acid Reference Standard (Control 0211)

i %121% (2003)
€Y (b)

h —_N __/!n_ \‘

1 |

0 10 20 30 0 10 20 30

© Time (min) Time (min)
Fig.4 High-performance liquid chromatograms of the raw material (a)

and Glycyrrhizinic Acid Reference Standard (Control 0221) (b)

B R

FOFNVYFUBEESERICOE, HREER
(Control 0221) # MBI Z D SVE % BT Lok 5,
IO OMICHEEROZEIZ R (, ZESEROMEIL
95%LLETHDZLEBDL. INLOMENS, &
B RERHIE ERE G AR AN EIIEERS (HARE
RAEER) ELTTomBEEATHAILDEREL,
Control 031 & LTHE - BEfidvAZ L E L.

X 73
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Reference Standard Data

H

SRS A L AT Se TR RE T 7 3 v AERE S, (Control 021)

NHGES - AT ERAR - REART - AEEE - A% @

Thiamine Hydrochloride Solution Reference Standard (Control 021) of
National Institute of Health Sciences

Tatsuo Koide, Miho Murakami, Yukiko Morita, Hiroyuki Saito, and Tsuyoshi Tanimoto®

The raw material of thiamine hydrochloride was examined for preparation of the "Thiamine Hydrochloride
Reference Standard". The analytical data obtained were : assay by HPLC, 100.5% ; spectrophotometric assay

101.2%.

" Based on the above results, the candidate material was authorized as the Thiamine Hydrochloride Reference
Standard (Control 021) of the National Institute of Health Sciences.

Kéy Words: thiamine hydrochloride, quality evaluation, authorization, NIHS Reference Standard

773 Y RUZ OBAIOERICA 512 HLERS
KSAERRA “EREF 7 3 ¥ WHER (Control 021)”
& RE L2 O CHET 5.

1. SEREH

FREREA I RERG TERXSH LI OATLL. B
HicBWT, HET7 ¥ 72 2 mL (500 pg/mL) $2
NFIREL, BHINLBDTHS.

2. EEMPRUHE

EREF7 2 UERES, (Control 991 ; BiRTHENE G &
BEFR)Y ZXTERME & L7z, REROBEEIIERR I
ALY % Ve,

3. ®E

FAREEMEE O REEMRBRICH D, TROWERE
Ek LAVAS

Hio/o R | BEEERT, UV2500PC.

W< 7o 7%E | BEUERFEOLC-6AH
R 7, SPD-10ABBHIER, CTO-6AEI AN T L4 —7
Y RUEEEE T~ ¥ % ES-mc.
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E-mail: tanimoto@nihs.go.jp

4. RBFHE
1) HPLCH:IZ X b EERER
Tl B BRI E T 5. BICEIREES (B1&
AKGEHEELTHBL) #0.050 g2 #HHEICED, 0.001N
BEEHREICE,» L, R 100ml & L, EEEEE T
%, REEBRRUIZEERE S5 ml 2 EfEICE), 2heE
IR IEAHE 5 ml 2 IEREICIN R, BURHA W R R
BRETDH., ZOWI0p I20&, RO Tk o
2 I 7ECLDRBEITY, NIRERHEOY - 27|
BUIZHTA2F7IVOE—2HEEORQ RUQs %KD
5.
BEFTIDOE(%)=100 X Q1/Qs
PIZHEAH | REBERBAF VO A Y ) — VB (3—
10000)
BIE&MF
Mg o AR EREEE (MR R | 254 nm)
# 9 4 TSK-GEL ODS-80Ts(5 #m, 4.6 X 150
mm)
BB 1- A7 ANK VBTN L 11g %
o 7okEEEE (1—100) 1000 ml IZEHT. O
600ml i2A% /=N /T =Y NVRIE (3:2)
400ml # MR 5.
it & . 0.7 ml/min
hTLEE 30T
BT LORE | AZEEBEWLI0 fl 20 %, EROSKN
TIRETHLE, FT 30, REFBRAFILVOIERF
B L, #O5HENULEOLDEHVS,
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2) LREREEIC L 5 EERER
EREE 2 ml #IEFEICED, 0.001 NIEEERB %M
ZCERMIZ100ml &L, REBHETH. 7241 O
EHEER 2 ml ZIEREICED, 0.001 NSERRAR LMz T
EREIC 100 ml & L, FBEEFRE 5. EEHEUE
HERIC D &, 0.001 NIEEERAM 23 B8 & LTl JERER
EFEICE DREREAITV, HE 246 nm (2B 26 Ar
RUAERET 5.
L HERRF T IV DE(%) = 100 X Ar/As

5. SRR

e SRR R O ERE i c D &, HPLCHEIC K 2%
BECHEOBE IO NI Ak Figl IRL.
HPLCHETOEREIX, 1005% (n=2), RGN EE
TOERMEIZ1012% (n=2) Thol:.

#®

BT 7 I UHEEREENC O &, FHHHMERER 2R
ICHERRE LR, EVEESAREENIEATZEESR
CLTHALREEETLLOLEEEL, Control 021
ELTEYE -BEfmETIILE L.
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High—performance' liquid chromatograms of the raw material
for Thiamine Hydrochloride Reference Standard (a): The raw
material (b): Thiamine Hydrochloride Reference Standard
(Control 991)

Fig.1

X 79

1) Miho Iwata, Tatsuo Koide, Keiko Maekawa, Hiroyuki

Saito, Tsuyoshi Tanimoto and Satoshi Okada: Bull. Natl.
Inst. Health Sci., 118, 139-140 (2000)
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Reference Standard Data

|

VIERESAMEEFERARA = 7o) =S (Control 021)

NHGER - M EER - FREGRT - WS 2K @Y

Paeoniflorin Reference Standard (Control 021) of National Institute of Health Sciences

Tatsuo Koide, Miho Murakami, Yukiko Morita, Hiroyuki Saito, and Tsuyoshi Tanimoto®

The raw material of paconiflorin was examined for the preparation of the "Paeoniflorin Reference Standard”.
The analytical data obtained were: UV spectrum, Amax, 231.9 nm; and specific absorbance (E}%y) in methanol
at 230 nm = 263.4; IR spectrum, specific absorptions of the raw material were consistent with those of the
Paeoniflorin Reference Standard Standard (Control 012); High-performance liquid chromatography(HPLC),
several impurities were detected. The total amount of impurities was 0.86%.

Based on the above results, the candidate material was authorized as the Paeoniflorin Reference Standard

(Control 021) of the National Institute of Health Sciences.

Key Words: paeoniflorin, quality evaluation, authorization, NIHS Reference Standard

HE+NEERAERFICBREhTHS [V vy
7], R Tvx 7Y 2%K] moRt=70) Y EED
EEICHV SIS EVEERAGEERER ~t=7
0y ViEHES (Control 021)" (HAERBHIEMES) % 5
HLAOTHET . :

1. RESEH

e R R REERRSH L D AF L. B
T 2RBEEIIRDEBYTHSL, K5 03%, Lk
S B, (230 nm) ¢ 258, itk 1= 25 7 (HPLC)
I & BABEEER | HIRE 99.4%.

2. BERYERVUERE

BAERF~A~+=7nY ViZ#S (Control 012 ; H
RERE G L R Y A BYE L Lz, RERUEEE
Fdh AR ARAR G 5 % 7.

3. ki@

AR B R O MBI H o), TRROMER
CEERHwL.
HiLo LR | BEEER, UV2500PC.
FINGIIERT - HARSN, FT-IRVALOR-IIL
KoflzEss | HBEXE, AQ-6%L.

*#To whom correspondence should be addressed:
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ko< b7 7EE | BERMEHELC-10AD A
K7, SPD-10ARI&H 2, CTO-6AEIN T L4 —7 -
Y RUEEERT— 5 MEEES-mc.

4, REFE

FICETIONEINE, BR—ABRELTERLL,
1) BRI A RS bV

mie DR R Y — 5 — T8 BRI EEIR L R
[E, nEgfky >, 80 C), 208 1 mg RBHICwD,
WOy /— (1—2) ZED L TIERIZ 100 ml &
L, EHERE Lz, Coflico &, EoicAy /—n
(1—2) %381 LCREREBEREICL D, 200~ 300
nm OFEREEICBITHEWMINARY v zflE L, KIX
BAREEICBTAIREEL ) KBKEE KD,
2) FIMEINA 2 by ,

EHEGEE Y T —y — T SRR EEREL (R
FE, Rg{ky >, 80C), #0 2mg 2&80H, HIRIL
AR M NVEEREREYY YL 02 g LRE, BRELL
%, fT8EL 2. ZORILA ) T LEANICID &, 4000 ~
400 cm! DEHFTHIRIRA R bV x@lE L.
3) HPLC#EIZ & B

R ERY 2 mg 2HBICED, BEMHYNATE
FEIZ10ml &L, BEHERE LA, 20 1 ml 2B
ED, BEEEMA CIERIC 100 ml & L, FHHEER
L7, EEAE Sml 2 ERICED, BEHELTMAT
ERE 100ml & L, &FFAZEEHERE Lo, NG,
TSR O A FRAEHE W 20 pl 12D &, ROEHT
HPLCEIL L W REE % iTo 7. FREROED KA DE
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— T HEBRMECIVHAEL, &¥— 7 st
TAHHEMNERTSEL RO,
BAEE
Hethgs L BAVROLEEEST (BIBIKE ¢ 230 nm)
%5 L : Inertsil ODS-3 (4.6 mmg X 150 mm)
h7 LR L 30 T fHEo—EiRE
BEHH  pH 74 ) VY BIBEBRER/ X5/ — VIR
(3:1)
oA 7)) ORISR IR
HEHIHEL.
HILORBE . A= 7a) YRR FaFxy
FTEbr72/ & 1mg #EDX¥ ) —VIZED
LT10ml &F5%, 2020122, ERRNOSE
BTERIETAEE, RF=TURY v, NRFLFOF
TR N7 YOI L, FOSEEA3 L
X2) X0k 3: 1538
BHEE | APUERER 20 W D &G T 5 & &,
RAz7ay) yO¥— 7 EEFPEBEBREMECK D
FIZHT Y PENL LY ICHRBELL.
4) Xk &
THEGEHO—-EBYBEICEDY, EEHEHEICLD
H=T7 4y Y —KAHEECL )V FER-RFOKS
aarilE L.

5. RRER
1) ENBIMA RS PV

T DECE DO A ¥ ) — VBT O BRI R < &
FVEHIETAEE, HE 2319 nm fFEICRNOEA
PEEE N (Fig.l), WMARIERMEICBIT 5 HERL
FEEY., (230nm) 132634 £45 (n=3) THhHorz.
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Fig.1 Ultraviolet absorption spectrum of the raw material for
Paeoniflorin Reference Standard

300
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EHE R O RIL T ) 7 AFERIFC X B IRIPRIL A X
7 V& Fig2ilmy. ZEMFEEORINRIA RS b
VEHRBEEGOFNELET L L E, A—ERDED
B FEREDSHEE ORILATFRD b 7z,
3) HPLCIEIZ & B HiEEER

EHLEHA RV REEROWRKs O N ST L%
Fig 3llRL7:. REREHRUHRFEEREL D, BE
DOARMPE — 7 HEBs N, HEESTET01%LE
O~ 7 O, ZEERHEET0.86+0.03%
(n=3), HREERT016% (n=2) L#EEIns.
4) K45
THESERON -V T 4 v v —EIl L AKSEER
0.67 £ 0.03% (n=3) Tho. '

® oW
RAZ 7Oy EERERICO &, BREER
(Control 012) % x3HBIZ2 DK % B L 22 # R,
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Fig.2 Infrared absorption spectrum of the raw material for
Paeoniflorin Reference Standard '

(@) (b)

0 10 20 30 40 0 10 20 30 40
[min] [min]

Fig.3 High-performance liquid chromatograms of the raw material
(a) and Paeoniflorin Reference Standard (Control 012) (b)
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1)

X 73
Tatsuo Koide, Miho Iwata, Hiroyuki Saito, and Tsuyoshi
Tanimoto: Bull. Natl. Inst. Health Sci., 120, 124-127
(2002)
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Reference Standard Data

S EEm B mE ANz = 2 b o v iRHE

in (Control 021)

R LR - FREARLT - DHER - S - A @l

Estrone Reference Standard (Control 021) of National Institute of Health Sciences

Miho Murakami, Yukiko Morita, Tatsuo Koide, Hiroyuki Saito and Tsuyoshi Tanimoto®

The raw material of estrone acetate was examined for the preparation of the “Estrone Reference Standard
(Control 021)”, The analytical data obtained were: UV spectrum, Amax of 281 nm and specific absorbance in
ethanol at 281nm = 76.1; Melting point, 261.6 C; IR spectrum, exhibited the specific absorptions at 3345,
2867, 1720, 1499 and 1055 cm-1; thin-layer chromatography, 2 impurities were detected at 100 and 200 x g;
high-performance liquid chromatography, total amount of impurities estimated to be less than 0.3 %.

Based on the above results, the raw material was authorized as Estrone Reference Standard (Control 021) of

the National Institute of Health Sciences.

Key Words: estrone, quality evaluation, authorization, NIHS reference standard

IZ MO OBIRBRUEREICHVWOSREELE
EHEMBEEMENERES “Z A bo 2R
(Control 021) % &5 L7-OTHET 5.

1. BEERRH

BEGERIZERFAEERARELDAFE L. F
HICL2RBREIIAOLE BN TH D, BERE : [a]¥
=+164°, BE :263C, &= 995%

2, A
RER B S X I RS S Bvwi,

3. kE

AEEGEEOMERBRICH), TRROEEZHV
7.

HEESERER | BEEMERT, UV2500PC

ROV IR ¢ BASE, FT-IRVALOR-TI
BESGEEET © BASGK,

B AR | EAHRET, PA-30SH!
L Wk o= b T 7RE | BEEEFHTOLC-6ARDK
¥ 7, SPD-10AVE KN ZE, CTO-6AEI A T Lt —7
Y, BV —B80OAS-80108 A+ — v 79— RUEE
HEES-mcF— ¥ UIRRE
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4, RRFG*&
FICELTHODIENE, BTEGLEEARERHO—iK
HKEpEERER L.
1) %A A <Y F L
=it 5 ERL 5.0 mg & IEREICFERLY kT Y ) — L%
MR CEMIZ100ml & T 5.
2) WE/TY Fr5 T (TLC) IEIC X 24 HER
R ANV L a—F v NEBRS Y A5
60Fs; (B X, 0.25mm)
BEAGH . RXVEV /EBRZFLV/ T VRE
(16:3:1 '
AEAERORH  BESEAYS mgZ WD, 7
Y10ml 2 ERICMACE» L, REERET5. 3
B0l m B 7 b %M TEMICI0OmI & L,

ABBRET S,
BIEER URIE | ABEH20~40 pd (A PO Y

100 ~ 200 pg 4 E) RUOREEE2~5d (A b1
2 01~025 pgSE) 2V VEBKRIZAHEY b
L, 15 ecmBH L%, BET5. SiEry%Ion
FEL, 110CTISMmME Lk, %448 (254nm) T
THET 5.
3) HPLC{%EIZ & A AR ER _
MR 0.010 g ¥ IEFEICED, X%/ — 20 ml
WZHEASL, REERET S, ZoMIm 2R, 25
J=NEMATIOmE LEREHER L T4, JOi10 d
2D, ROFEMUTHEZO< M 7o 7L Y kBt
75. RHBROZS4DOY — /Ry EBEESEICLY
HEL, £¥—270mEICHT 52 HEEEE L KD
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5
BUESRM o

KeiE | BV EEET (K © 284 nm) _
#F & . TSK-gel ODS-80Ts (4.6 mmg X 150 mm)
BEIAE . 0.06 mol/1Y) YEE_KEH I Y LB T
LFZ PR (1:1)
i E:ZAMOVORFRHEIHI0TELS X
) WERET S,
77 MR 30 CHEEO—EiRE
MBERE . RBEAEDL %ICHLT I ELZEA
L, BoNE—-2OFSARBEFERDO TV A — )
DEH1/10DFE S5 5 & D TG EORE % 7
T3, EHKEIOEHETREBEAED0.05 %iH
LT285FEATHLEE, BOoNEEY -2 OHRE
FHRIBEND L) CEBOMTINT A= —2HE
T5.
BRI ESE MR Y -2 0%, T barogiE
B O 2§ O

5. HRER

1) K BROBERT, ZBWvidiwn,

2) Bhs . 2616°C

3) hEtEE

R ER O LR [e] Dk + 1649+ 08° (n=3)
(Ek, 015g, Y+ F+4>, 15ml, 100 mm) Td
o7z,

4) BEHRINA R 2 bV RSB
BEGEROLY ) — VIBEROENRPIARY bV %
iﬁﬂ%?%_k %, EE281 nm A EIZRIDOBEAIEED &
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Fig.1 Ultraviolet absorption spectrum of the raw material for

Estrone Reference Standard
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Fig.2 Infrared absorption spectrum of the raw material for Estrone Reference Standard
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5) FHMBIXA T T %
B RER D RAL A U 0 L GEHIEIC X B RAMRIT A < ‘
7 M V% Fig.2 1R Y . 3345, 2867, 1720, 1499 R U*
1055 cm AR RN 2 B30 72,
6) TLCIEIZ & 5 MERE:
BEGEHoWTELh-EE o< A% Fig.312
Ry, ARy FE100 gl EC2EOREAR Y MR
Wiz, Fi2, RAICLAZA MO Y OREBRFIZ0.1 ug
UTFThot-.
7) HPLC#:IZ & B iR ER
REREFHC D&, HPLCIEIC L AMERBRTHE LN
27a< b 7T A%EFig4IZRT. 2BEOBB ORI
Y- DR SN, BRESFRETORHPE -7 DR
. Solvent
Front
B o
P | Ui
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Time (min)
Fig4 High-performance liquid chromatogram of the raw material
for Estrone Reference Standard
| Q @ R g, 0240%001% (n=3) LiEEENL,
8) HREE
| A S E R ORI 1002 £ 002 % (n=3) T
Holz.
Start L
A B C D E F LA MO EERERICOE, £OMEERE LK
Fig.3 Thin-layef chromatogram of the raw material for Estrone £, BV EESENEEWREESE Lo nE
Reference Standard PETSHLDELEEL, Control 021 & L THlE - BAG
Spot A to F are 200, 100, 0.25, 0.20, 0.15 and 0.10 pg of the PEAB L.

raw material
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Reference Standard Data
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Cholecalciferol Reference Standard (Control 031) of National Institute of Health Sciences

Miho Murakami, Yukiko Morita, Tatsuo Koide, Hiroyuki Saito and Tsuyoshi Tanimoto®

The raw material of cholecalciferol was examined for the preparation of the “Cholecalsiferol Reference
Standard (Control 031)”, The analytical data obtained were: melting point, 86.3°C ; UV spectrum, Amax of
264.6 nm and specific absorbance in ethanol at 265nm = 483.6; IR spectrum, same as that of the
cholecalciferol Reference Standard (Control 003); optical rotation, []3= 105.1°; thin-layer chromatography,
one impurity was detected at 50 ug; high-performance liquid chromatography, total amount of impurities

estimated to be less than 0.04 %.

Based on the above results, the raw material was authorized as the Japanese Pharmacopoeia Cholecalciferol
Reference Standard (Control 031) of the National Institute of Health Sciences.

Key Words: cholecalciferol, quality evaluation, authorization, JP reference standard

FTNRERAERY [abAavy7z0-V] ORF
DREER OCEREIC A SN BV EE SR R
PR “al h vy 7 za— ViBEES (Control 031)
(AXREFFEER)” 2HELIOTHRET 5.

1. BEREH

ERESEER SRR S L D AF L. Mt
CEZRBREIROLBYTHS. i 85.0 T,
HIRSEEE © BV (265nm) = 476.2, FEXRE : [a]B=+
109.4°, &8 : 99.3 %

2. BEMERUVRE

AAERFILINY 7 20— ViER S (Control
003 ; HRE#ER)Y 2 BEWHE L Lz, RERCEE
EEa ST AR L C R ARV AR

3. #&F
AEEGEHOGERBEICH-D, TROEETHW
7-.
BRa e tERT « BEEMERT, UV2500PC
AV EEERE | BASE, FT-IRVALOR-TI
BeJeRT © HARG 6, DIP-3172
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Rl ES: | BABRT L3, PA-30SE!

ks u~ by 7RE | BER{EFTOLC-10AD 2
K7, SPD-10AVEZH 2, GL-4 1 X 2 D Model
5578 I Lk —7 >, 3UKRTHED WatersTM717 B A
= MY T - RUEEERS-mc T — ¥ LEEE

4. HBFE _

BICRRTIODEINIE, FTHUMEHAERFO—Ik
RBERVEEGES [aLAvy 70— ] ORER
EERERLZ.

1) EB7u~ by 7 (TLC) #EIC X BHERR

R AVIHETLI—Fy FEBRS U A5V
60Fy;s (B ¥, 0.25mm)

REGH . Y70 H >y VI F V-7 NVER
1:1)

EE R RO HBIEESN 10 mg 2 HEICEY, £
nFERIZZ7OaR VAl mlx ERBICMZTE»L, &R
FHER R IR L T 5.

BEER ORI | AR R UEBRERRO5~10 4
(2L ANV 7=20—50~100 pgflYE) U AT

VEBRICERZTAZREFIT 2086 RAEy bL, BT
f%wcmﬁﬁbt& BREs 5. ROVRERST (BE ©
254 nm) TCEE L%, EREHRRELEFICH
FL, Z0%100 CTSHMMEAL, EbICHRCEgE
T5.

2) Witkruwtr 77 (HPLC) EIC & 5 4B EER

EESEH RO RZEEMS mg T O BRILE
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FRNEFNEA VA 4ml ZERICMEATEL,
REBHREEAR LTS, TROHDWI0 uizD X,
ROGHETHMET o7, FRFROHEOEZEL DY —2
HE* BEIETECLVEL, £¥—7 OmKEICH$
HHMEEE TEL KD 5.
Blfekt
R L EAREOGEET (KR ¢ 254 nm)
# 9 L . CHEMCOSORB 5si (4.0 mmg X 150 mm)
BEMHE : n-~FH 2 n-TINTNI—N (997
3) :
BRE ILAINY 70— OEEERRY 185
B E)ICHET S,
A7 LRE 20 CEED—EIRE
HILDEE BB [avAvy 70—V ] OF
BHEICBIZ I T LAORERERT S,
MHEE  AHEARDL %BICHSTLEEREA
L, BohiC—r 0B sPRdmo 7 VA Tr—n
DHV/I0DE S D & ) ICREKORE 2 %
T5., EHLEZOEGTHREHEAEZD0.05 %IZH
LIrEEFEATHEE, BONBEY -7 DMK
PRHEND L) ICEBOFWH /NG A =8 —%ikE
5.
EHENEHE B —2 0%, 2Ly 70
— NV ORFFRERE O 215 O #iH

5 HEBREER
1) iR AEoBRTIZBVI Rl o7,
2) B 863C
3) BHBIRA Y bV RO E
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RERF RS OENBINART PV RET S L

&, ER264.6 nm{HnICRNOBRSBZO LN, &
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Fig.1 Ultraviolet absorption spectrum of the raw material for
Cholecalciferol Reference Standard
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Fig.2 Infrared absorption spectrum of the raw material for Cholecalciferol Reference Standard
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4) FIVRIXA <7 v

EESERORILD V) Y AFERIEC X DARMRINA <
7 PV Fig2iand. BREFERORIRINA RS +
ViEARBEEROFNLELEETHLE, A—KROLEZ
AIZ[EARED R ORI E RO 72,

5) BENCEE
T it R ) B BE SRR [0 ) B+ 105.1 £ 1.04° (n =3)
(01g, =% /=), 20ml) THoi:. !

6) TLCEIC X % RER

EELFERCERBEERIZOWTEShERB O
< MAEFig3IlRY. BEGERRVHBEERED
ARy FESO ug L ETCIHEOMERE AR Yy 2R
Lz, £/, AR5V vy 7 20— )LOKER
FULERNAREBET T T 0.06 pg, BTEEEZEODLDTO1 g

Solvent
Front

00 0O
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A B C D

Fig.3 Thinlayer chromatogram of Cholecalciferol
Spot : A and B are 100 and 50 yg of Cholecalciferol Reference
Standard (Control 003)
C and D are 100 and 50 ug of the raw material

Thol:.

7) HPLCH#:IZ & % MR

S ER R OB RBIEEMICOE, HPLCEIZ X 24
ERBTEONL7OT T L% FigdllRy., Ei
MEH T3~ 48, BREESTULEOMEORMY K
— 7 PBR I, BRESEETORMP E— 7 0
g, WESEHT0.04 1001 % (n=3), OFIEER
T003+001% (n=2) LHEEINI,

B R

VAN T - MEEGERICOE, HREER
(Control 003) #XHBICZDRE R LAHE, B
ORI EIFEICER 2, BEERFEHOMEZ99.5
BULETHBI LR LL., ZOERIG, BVEE
mAMEENERTERER (HAERFHIEER) LTt
FhRErETLHIDLEEL, Control 031 & L TH
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Fig.4 High-performance liquid chromatograms of the raw material
(A) and Cholecalciferol Reference Standard (Control 003) (B)
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Reference Standard Data
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Tocopherol Acetate Reference Standard (Control 021) of National Institute of Health Sciences

Miho Murakami, Yukiko Morita, Tatsuo Koide, Hiroyuki Saito and Tsuyoshi Tanimoto®

The raw material of tocopherol acetate was examined for the preparation of the “Tocopherol Acetate
Reference Standard (Control 021)”, The analytical data obtained were: UV spectrum, A, of 278.5 and 284.8
nm and specific absorbance in ethanol at 284nm = 42.9; IR spectrum, same as that of the Tocopherol Acetate
Reference Standard (Control 001); thin-layer chromatography, no impurities were detected until 50 ug; high-
performance liquid chromatography, total amount of impurities estimated to be less than 0.6 %.

Based on the above results, the raw material was authorized as the Japanese Pharmacopoeia Tocopherol
Acetate Reference Standard (Control 021) of the National Institute of Health Sciences.

Key Words: tocopherol acetate, quality evaluation, authorization, JP reference standard

FTNZIERAERY (MR 7 20— ] OfFR
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Fig.4 High-performance liquid chromatograms of the raw material
(A) and Tocopherol Acetate Reference Standard (Control 001) (B)
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T.: Bull. Natl. Inst. Health Sci., 118, 141-143 (2000)
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Fig.3 Thin-layer chromatograms of tocopherol acetate
Spot : A to C are 50, 25 and 15 ug of Tocopherol Acetate Reference Standard (Control 001)
D to I are 50, 25, 15, 1.0, 0.5, 0.4, 0.25, 0.2 and 0.15 zg of the raw material
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Ergocalciferol Reference Standard (Control 031) of National Institute of Health Sciences

Miho Murakami, Yukiko Morita, Tatsuo Koide, Hiroyuki Saito and Tsuyoshi Tanimoto®

The raw material of ergocalciferol was examined for the preparation of the “Ergocalsiferol Reference
Standard (Control 031)”, The analytical data obtained were: melting point, 114.5C; UV spectrum, Ay, of-
264.8 nm and specific absorbance in ethanol at 265nm = 474.7; IR spectrum, same as that of the Ergocalciferol
Reference Standard (Control 003); optical rotation, []3= +104.6 °; thin-layer chromatography, two impurities
were detected at 50 yg; high-performance liquid chromatography, total amount of impurities estimated to be

less than 0.04 %.

Based on the above results, the raw material was authorized as the Japanese Pharmacopoeia Ergocalciferol
Reference Standard (Control 031) of the National Institute of Health Sciences.

Key Words: ergocalciferol, quality evaluation, authorization, JP reference standard
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Thrombin Reference Standard (Control 031) of National Institute of Health Sciences

Akiko Kaihara, Miho Murakami, Yukiko Morita, Tatsuo Koide, Toshimi Murai, Hiroyuki, Saito and Tsuyoshi Tanimoto®

The “Thrombin Reference Standard (Control 0317, of National Institute of Health Sciences was prepared.
The precision of filling into ampoule was about 11.5% as C.V. The content of a-thrombin was about 89%.
The thrombin potency of the standard material was assayed against the Thrombin Reference Standard (Control
961) according to the method of JP X IV and the potency was 692 =% 35 units/fampoule. From the results, the
potency of the proposed material for Thrombin Reference Standard was defined as 690 units per ampoule.

Key Words: thrombin, NIHS Reference Standard, potency
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Table.1 Weight variation test and content of protein of the material
prepared for “Thrombin Reference Standard”

Sample No. Weight variation test (mg) Content of protein (mg)
| 1148 - 1.46
2 11.52 1.46
3 11.17 1.49
4 11.32 4 1.45
5 11.53 1.46
6 11.36 1.44
7 11.23 1.44
8 1112 1.44
9 10.96 1.44
10 11.48 1.42
Mean + S.D. 11.32£0.19 1.45£0.02
CV. 1.71 1.30
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HWRExED ,
EEGHEROEEERFRARBRLO-ABEEOR
BRI Z N FN1132 £ 019 mg (CV: 1.71%) RUF
1.45 + 0.02mg (CV :130%) TH» Y, 8ETETO
RTABIZICEHEER TV (Table1). tar ¥y
BB TRBICHCSHEILIC X o T—8ESF1Ld 525,
REZHE G AR OES FLERY (B-tar¥y) @
BRIKHTROA-EE2RH11I%TH -7 (Fig.1). 26
Mo YR LAECHELNAEEGHRERLT > T LD

1 2
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<BSA

<q-thrombin

«f}-thrombin

Fig.1 SDS-polyacrylamide gel electrophoresis of the material
prepared for “Thrombin Reference Standard”
1: Standard proteins for molecular weight markers: phosphorylase b
(M.W.: 97,000), bovine serum albumin (M.W.: 66,000), ovalbumin
(M.W.: 45,000), carbonic anhydrase (M.W.: 30,000), trypsin inhibitor
(M.W.: 20,100), a-lactalbumin (M.W.: 14,400)
2: Sample (ca. 1 mg of thrombin/mL)

Table.2 Potency of the material prepared for
“Thrombin Reference Standard”

Exp.No. Potency (unit/ampoule) Exp.No. Potency (unit/ampoule)
1 670 14 758
2 682 15 708
3 713 16 77
4 678 } 17 694
5 647 18 690
6 659 19 698
7 642 20 692
8 618 21 689
9 700 22 694
10 700 23 696
11 708 24 692
12 667 25 692
13 797 26 691

Mean £ S.D. 692.1 £34.5

I ER ML 692.1 + 345 AL ThH o7 (Table.2).
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L7

X (73
1) Lowry, O.H., Rowebrough, N.J., Farr, A.L. and Randall,
R.J.: J. Biol. Chem., 193, 265 (1951)
2) Laemmli, U.K.: Nature, 227, 680 (1970)
3) Tanimoto, T., Yokota, I., Hayakawa, T.: Iyakuhin
Kenkyu, 25, 988 (1994)
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Lysozyme Reference Standard (Control 031) of National Institute of Health Sciences

Akiko Kaihara, Miho Murakami, Yukiko Morita, Tatsuo Koide, Toshimi Murai, Hiroyuki, Saito, and Tsuyoshi Tanimoto®

The “Lysozyme Reference Standard (Control 951031)” of the National Institute of Health Sciences was
prepared. The lysozyme potency of the standard material was assayed against the Lysozyme Reference
Standard (Control 951) by turbidimetric method two turbidimetric methods using the dried ycells of
Micrococcus luteus as a substrate. The potency of the standard material was in satisfactory agreement with
that of Lysozyme Reference Standard (Control 951) and was defined as 1 mg [potency] per mg.

Key Words: lysozyme, Lysozyme Reference Standard, NIHS Reference Standard
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Table.l1 Potency of the material for Lysozyme Reference Standard

Exp. No. Potency Exp. No. Potency
[mg (potency)/mg] [mg (potency)/mg]
! 0.965 1 0.948
2 0.971 12 0.979
3 0.995 13 1.010
4 0.927 14 1.039
5 1.001 15 1.113
6 0.980 16 1.005
7 1.018 17 1.018
8 1.015 18 0.983
9 0.998 19 1.008
10 1.076 20 1.010
Mean + S.D. 1.003 £ 0.041

Table.2 Amino acid composition of the material for
Lysozyme Reference Standard

Amino acid residues per mole of lysozyme

Amino Acid Material Standard Theoretical
(Control 951) value?
Asp 209 20.6 21
Thr 6.9 6.4 7
Ser 9.7 1.7 10
Glu 5.1 4.9 5
Pro 19 1.8 2
Gly 12.4 12.1 12
Ala 12.4 12.1 12
1/2Cys 38 2.0 8
Val 59 59 6
Met 2.0 2.0 2
Ile 5.8 58 6
Leu 8.1 8.1 8
Tyr : 3.0 3.0 3
Phe 3.0 30 3
Lys 6.0 6.1 6
His 1.4 0.9 1
Trp 55 — 6
Arg 11.3 11.1 11

MBICIE X & ¥ 2RV ERIUK TR 72, FdEmE
BoO7 I BHEKE, FYAFUERVTIHE? &
LKL TBY, VVUF—LiEHER (Control 951) &
Fhed L —HLTwi.
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RERFHIZEE L 72 BHATE D 1 wL % Phast System TH&
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Fig.1 SDSPolyacrylamide gel electrophoresis of the standard material

20% acryamide gel (Homogenius 20, Pharmacia) was used. Applied
amounts (ng) of the material were as followé; lane 1: 62.5 ng, lane 2:
125 ng, lane 3: 250 ng, lane 4: 500 ng, lane 5: 1000 ng. Gel was
stained with Coomassie Brilliant Blue.
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2) R.E. Canfield: J. Biol. Chem., 238, 2691 (1963)
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Studies on Flavianic Acids as Color Reference Standard for Thin-layer Chromatography

Sumiko Tsuji#, Mizuki Furukawa, Maki Nakano and Yasuhide Tonogai

Various flavianic acids were prepared and examined for the preparation for color reference standard for thin-
layer chromatography (TLC). Their analytical data were: IR spetra, their specific absorptions were same; no
impurities were detected; specific odor-free. It was clear that the prepared flavianic acids were useable as color

refcrence standards for TLC.

Key Words: flavianic acid, color reference standard, thin-layer chromatography

Lt 5 7% CIREII RIS 5 — VKD DR
REEE LTHB O~ M5 7 (TLC) MV HED
AAALHESR THE S SHR AR TR EhD, 2z
CESREESHERINLTVE, FALDTLCEDNK
FIZ7 T VEEER T HVTWS, —F, 79ET
VEWE24-V =2 E-1-FT7 M= V-T-A N VR
(CAS No. 483-84-1) TH Y, F0F MY 7 LEI#HA
4035 0(1) (7 F—n4xo—S; CI110316, CAS
No. 846-70-8) TH 4. L7zdoT, 757 VEE

EGOFREIIEF 7 M=V A 20— SEEERBRT

GRES EESAEREENER) FERLERT L
PHESRTVWS, AEIR 7SV 7 VEREER L LT
FHTAIHEIIBWT, 77 b= 20— SiEHG
TR, BERELREEAVCRAELAE7SET VB
OWTRHEZ BRI LR, ETOMRIELR
72OTHET 5. »

KRG
1. AERUBE

F7 b= A 0 — SIEHE IS E T R B T A
FHERESE, 77 bV o — SRETHEMSET
FWRE, 777 YERAEIRGTLRENED 2K
rHWz, ZOMORER HEEJISHERS B M xH
R2VAN
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2. 757 CBORAS

21 F7h=I14IN—SHSOHEE
BERIWE-T7 8T VEIERES, (F-St) 2FEL
2. Thbb, 77— 10— SIS 100 mg il
Kemlxinz, # L7tk EEE50 ml&inz, #iEk
WECIITHIMKE L. LM% A8L,
ZHIZAKO5 ml &N A # 80 C oA ETINREMRL 72
%, MELTCRRICRE L%, H5TICTIRMKEL
BREE L, LSS AL, BELLE, 7
F—% (WE, VAT NV) T2REEZELL-LOEH
Wi HiZ, 77 P-4 Tu—-SHEFE0 gk, HHFE
WHELT7 7 VEERAS L. (F-1).

22 J7SET7UELSOHER

79T VERAES00 mg2/k0.5 mlE ML, #80°C
DKE L THMREH L%, WELTERIZEL, &
S5CICTIRMHMEL THER LA, FTHLZHEREA
WL, BELLE, FVvr—% GE, YUA5N) T
2ERMIEBEL-b 0 AW (F-0). 757>~
BREZTVr—% (BRE, YU B7IV) TEMEZE
L7zb D% vz (F-1).

3. TLC
HEOKBH (1—1000) ZREEBWEE L. REBRE
W2 mlizonwT, 1-7% /=, =% /—)V (95%)

RUT7 =7 (/) ORE (6/2/3) =RAGE
ELTMerck# ) A5 VERK (Merck 1.05724 ;
Silica gel 60, &7 A%11.8X 100X 200 mm) %#HWT
TLC #4727z,
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4. FHBR (IR) ZNY RIVEIE

BARGHERN S HESTFT- IR & JASCO FT-
IR VALOR-TI # T, KBr (4#)) BETREDIRZ
~_7 MNVEEIE L.

5. BRRAIE
EAREAT TREHE S W ES PA-30S (FEHEMR)
TRV THEZHE L.

ERERUER

1. 7SE7CBOMIEER

Hen 7587 VEBIZOWTOSHER% Table.1 12
Tl F-IOAEREZEVWERESL, flidibido
72, —7, F-StRUF- 1 3BEPSHE L 2 RA 125
BLTVo7275, F-TIROTTIZEEAEIE L. Merck
Index, 9th ed? Tit, 79 ¥ 7 VBRI RASHT 24
ATWE2D, 100CTORMMBEZRL, BEKESILLT
BAPHFETAHILEHRENTVS, LHL, #BL
7T VEBELRERWTROEBRLAEBOTHY,
HARTIZ R, EBAWTH L EEZ LN, 100CTOH

Table.l Analytical data of various flavianic acids

Sample  Description Melting point Assay”

o .
(1% test solution)

F-St Yellow needles Did not melt and bigan -2
and no oder to decompose about 170 °C

F-1 Yellow needles Did not melt and bigan 88.8% 238
and no oder to decompose about 170 °C

F-I Yellow needles Melted between 142-147 C
and no oder and decomposed about 151 'C

F-II Light-yellow needles Melted between 140-146°C  89.2% 1.75
and specific oder and decomposed about 150 C

Naphtol  Yellow = «-caaaa- 824% 9.74

Yellow S

Reagent

“The content of flavianic acid and naphtol yellow S in the samples were determined by the
titanium trichoride method discribedin the Low"
"Not determined

BIIGE L2007, 28, XHBEDLVF-1RUF-
MizonT, HHERBLTVEF 7 b= f -8
DEHF ¥ YL A ERED R LT o2
A, WTNRL8I%TH o7,

2. IR
HMen75€7 VBEOIRANRY ML % KBr (52#)
ETHE L. Figl lZF-StOIRARY MV ER LD,
o757 B (F-1, IRUN) OfRIEREIE
E—-FHLTwi, LaL, FhUDLETHLESTT7 b —

Solvent
front

S O O O O

Start

1 2 3 4 5
Fig.2 TLCs of various flavianic acid preparations
1: F-St, 2: F-1, 3: F-I1, 4: F-I1I; see a footnote in Table 1. 5: Naphthol
Yellow S NIHS Reference Standard

100.08

"

5
g | |
3 g g g Y

Fig. 1. IR spectrum of F-St (KBr Tablet)
F-St: see a footnote in Table.1.
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3. TLC
HADT7 5T YBOTLC %47V, FO#EHRE% Fig.2
WRLZZ, WO 757 VD RE 0.6fFLICA K v
FAES NI, F7, FT7 -l O —SEEERICD
WTh, REOBHNIEICAR Yy PP/ oN. #6010
REDEEOBEHEIZBVTY, F-IYAMb ARy M
Bohghol, Lo T, REHHUINOHE TS
Y7 v (F-St, F-1 XUF-11) (34 CTLC RZE%E,
L L THATRETH LI EVPHL NI o7,
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Studies on Eight Color Reference Standards for Thin-layer Chromatography

Sumiko Tsuji*, Mizuki Furukawa, Maki Nakano and Yasuhide Tonogai

Eight color NIHS reference standards were studied on IR spectra and thin-layer chromatography (TLC).
Their IR spectra and TLCs were determined. They were also authorized as reference standards for TLC.

Key Words: color reference standard, thin layer chromatography, IR

ALHE S 2 CIRE S EA RISV B ¥ — v ED O
FRE L L CHE U< T 7 (TLC) 2HWAHiE
PESYERTIRRENS®Y, 2OTLCHERERE L
TS CRELZERSEMFENERTCREREL T HY
BIEFHELTWAS, —F, 7T<I A (Cl 16185,
CAS No. 915-67-3), # 4 V{4 = —AB (4 10—
AB ; C.I 11380, CAS No. 85-84-7), A4V Af T —
OB (£ =u—OB, ClJ 11390, CAS No. 131-79-3),
A4Vl FXO (CIL 12140, CAS No. 3118-97-6), b
VA Y v Ly F (CL 12120, CAS No. 2425-85-6), 7%
—< Y ALY (CL 12075, CASNo.3468-63-1),
Ny 4 za— (CL 11680, CAS No. 2512-29-0), K

>V —SX (ClI. 14700, CAS No. 4548-53-2) O 8HE®
fo FAEHERL, EREEDOARMTERITHRL SN TV DA,
FNSDIRARY MVROTLCIZ2WTIRFHE IR T
Whw, 2T, A, TNHDIRARST PR
TLC ZMIE L7z THET 5.

KRBT &
1. AERCAE

Ty AEHES, 40— ABfEER, [ 10—
OBZE#EN, ANV y FXOEESR, MLV Y v Ly
NG, N—<3Y M F LU VEES, N Ao
—IEHE L R Oy — SXAEHE B IS [E V7 R SR A A T AL B

108,08

T

0.09

#

I .
< . o

4009.9

1000,.0
4.0
fea-1)

Fig.1 IR spectrum of Amaranth NIHS Reference Standard (KBr Tablet)
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Fig.2 IR spectrum of Oil Yellow AB NIHS Reference Standard (KBr Tablet)
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Fig.3 IR spectrum of Oil Yellow OB NIHS Reference Standard (KBr Tablet)
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Fig.4 IR spectrum of Oil Red XO (KBr Tablet)
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Fig.5 IR spectrum of Toluidine Red NIHS Reference Standard (KBr Tablet)
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Fig.6 IR spectrum of Permanent Orange NIHS Reference Standard (KBr Tablet)
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Fig.7 IR spectrum of Hanza Yellow NIHS Reference Standard (KBr Tablet)
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Fig.8 IR spectrum of Ponceau SX NIHS Reference Standard (KBr Tablet)

) B NVERK (Merck 1.05724; Silica gel 60, #°5
A #11.8 X100 X 200 mm) Merck# 3 1) 7 47V 2 I
(%5 A%L50 X 200 mm) %MW TTLC #4T->7:. TLC
FEHIZoVTIE, RBOGRBERTEESY () 1S,
BB FORIRLIZD DR Wz,

TRIUAX (K, 01%) 1 1-FTF% =), =¥ J)—
L (95%) RUEEEE (3—100) DR (6:2:3); 4
I —ABRUOFA 21 —0B (ZuokiVh, 0.1%) .
3-AFN-1-FTF 7 — ), Tt b+, BEBROCKRDIRIE
(4/1/1/1) ; A4V Ly FXO (Fuukivh, 01%) :
yumka, NVIYRUORBI—FLORHK
(3/2/1) ; h WA YLy F (yuukibs, 01%),
7RV ARTL-T% ) —VORME (16/1) ; /X——

FUbALIY (FAIY, 0.025%) 7Ok L,

MUV YRR~ 7 VORE (3/2/1) ; N4 T
O— (uokivh, 01%):r7uukibs ; Kry—
SX (zuukivah, 01%) 2 1-7% /=), 1% /-
WV (95%) R UBEER (3—100) DR (6/2/3).

3. FHEIR (IR) XN MIVEIE
A ARG RIS S FT-IR 25 JASCO FT-

IR VALOR-II # Hv»T, KBr (§#]) HETHEDIR A

N7 PvzfllE L.

BRRUEE
1. IR

SHOBREEFGDIRARY V% KBr (3&#)) T
B L, Fig.d ~Fig.8iiR L7z, &b FIEUE L D4R
JERAEE A TR TIRANRY PV AR L.

2. TLC
8D FEEME S DO TLC % Fig.9 1Z/R L7, #BFE
EHIEWTNOE—DARy P 2B-0T, HEHRr0

Solvent
front

Start

1 2 3 4 5 6 7 8

Fig.9 Thin-layer chromatograms of eight standards
Plate 1, 2, 3, 4, 5, 6, 7 and 8 were spotted with 2ml of each test
solution on silica gel plate, respectively. The TLC conditions (name
of NIHS Reference Standard; concentration of test solution; dissolved
solvents; development solvent system) are as follows:

1: Amaranth; water; 0.1%; a mixture of 1-buthanol, ethanol(95%) and -
acetic acid (3—100) (6/2/3).

2: Oil Yellow AB; chloroform; 0.1%; a mixture of 3-methyl-1-buthanol,
acetone acetic acid and water (4/1/1/1).

3: Oil Yellow OB; chloroform; 0.1%; a mixture of 3-methyl-1-buthanol,
acetone acetic acid and water(4/1/1/1).

4: Qil Red XO; chloroform; 0.1%; a mixture of chloroform, toluene
and petroleum ether(3/2/1).

5: Toluidine Red; chloroform; 0.1%; a mixture of chloroform and 1-
buthanol(16/1).

6: Permanent Orange; toluene; 0.025%; a mixture of chloroform,
toluene and petroleum ether(3/2/1).

7: Hanza Yellow; chloroform; 0.1%; chloroform.

8: Ponceau SX; chloroform; 0.1%; a mixture of 1-buthanol,
ethanol(95%) and acetic acid (3— 100) (6/2/3).
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Report of Collaborative Study
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REREEVO=RITIEERH
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LR ALEMICEALTYFAF LAY —ETHIL
T, VT7AF VLAY —MONMRILZEY 7 P DZEE W
THIEETRET L HEFERTH D, Mosher 52
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7 = Z)VEEEE (MTPA) 2S£ HWLE2Y, L
LZoXF I VAR OBERIE, “HKBETLETRT
IVEICRONS. BE, WREOICIYVZHANK VR
ICEAT ST VHEBEITHDE, TV Ty AT
VI A7)V (PGME) ##iEEhTwa?,

Feaid, BAKEZzRUODHEREET IV TRED
Ea2b, HHTHELE LTAVORTWS A - SERME
MEIEL, FROICE TN EHEHERAERILE
YMOXEE - BEREICHETANEEToTWwA, FOH
T, 74V ETHIR, IRAEDHHESE, BEAESL X
VS E L THWO N 4E3ETH S “Sambong”
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HELEETHL I LB LA, £/, L& VIIE
9-hydroxyguaian-4-en-6,10-dione & St & L7z, 1k
W1 ~VIOFHEIMAEELEOE—T, {tEWI,
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DT ILPEETBRET 52 LT, Mo lbEY it

- ED LSRBBOEMIAREIRETELbDLEER
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BARE L7 HPLCICE DY T AT LA — %258 L,
NOESY A7 M EELEZENMRA NS MV % f#iT
T52¢T, HPLCBWTRMICBER INE P T AT L
v —%2R, 3RIE, BICBEHENEYTAT LI T—
%28, 3SthLHfEE L7z (Fig.2). RiZ, {L&WI %K

compound I compound I

HaC.__CHj HaC.__CHg

HO o CH3 Hac\n/o CHa
CH; O S O3 o] S 7
3 HO HO HO HO
compound III compound IV
HsC.__CH; HaC.__CHj
H,C O 0
o CH, HO CH;
CHy  HO'HG o
compound V compound VI

Fig.1 Structures of novel compounds isolated from Philippine
medicinal herb "Sambong" (Blumea balsmifera)
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QO CHs 4,0, NaWO,
Ho)Ljfi\H (78 %) HO™
CHs
angelic acid
(28 %)
HPLC
[fast-eluting]

. : NOE correlation

(total 56 %)

O YCH; (8.4 1.41)
1

37H (8.3 3.19)

5CH; (8p.5 1.62)

U (R)-(-)}-phenylglycine methyl ester,
PyBOP, HOBt, N-methylmorpholine

2 ODS-HPLC (35 % CH3CN in H;0)
(28 %)

HPLC
[slow-eluting]

8 3 12 /( j
H-3 9 .“. 3

. ¢ anisotropic effect

Fig.2 Stereochemistry of epoxyangelic acid

BRI F7 ZZTHIRGREL, EAFTF ARV GHKET
REIT U5 ABRE 2372, B (R)-RO(S)-
MTPAZSEk L L, O Mosheri#:¥ 12X ) #D#xtn
Bx1S, 75, 9S, 10RERE L, F72, WVKRUVB
i3 (R)-PGMEFHEMA L L, LOWMY TAF LI <
— (R)-PGME ik & # O HPLC RIS/ & it L 7=
FEH, HITER SN2 28, IS L g L7, (Fig.3)

F220Z bz, LA LEw I Lo

BHEETH B 2R, SRIKDIZRF L7 4 ) HEEH T A
FMREE LR g Lz, (e VIRFOEND
oI REFT T ) ABOMMEEREIZEE
O Gholh, ETOLEYDORZRSICOVTIHLE
W1 OHHESICE LM REZMS b0 L HE L7,

HH, a-LREIANKEVBETHLLERFL T U7
1) T B DA FRIE Y g 1S F T VIR T4 B PGME %
BLOTEAL, 2OFREzALIICILA. RERICIE

a-TRF T HNVE VB EO5THICET 5 EEE
MALEWHE LR SN TWAEDS, BT TIZIENMR
eHVTEZOMMIEZRET H I LB INT WD
o7z, &%, SEMBW/AZPGME % X5 VBRI E LT
AWaBFHEIZLD, BHICEEINTA DD EE bR
5.

[RRRUBEXE]

1) Shirota, O., Oribello, J. M., Sekita, S., Satake, M.: in
preparation. .

2) Dale,J. A, Mosher, H. S.: J. Am. Chem. Soc., 95, 512-519
(1973) '

3) Ohtani, L., Kusumi, T., Kashman, Y., Kakisawa, H.: J.
Am. Chem. Soc., 113, 4092-4096 (1991)

4) Nagai, Y., Kusumi, T.: Tetrahedron Lett., 36, 1853-1856
(1995)
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HaC

CH, LiOH

HO HOS

compound I

CH,

(R)-(-)-PGME, PV
HOBt, NMM

HPLC
[slow-eluting]

l

+ HO

KH%H

epoxyangelic acid

1S5, 7S, 95, 10R

HaC.__CHs

CHa

HO HO

1,9,10-trihydroxyguaian-4-ene-6-one

(R)- or (S)-MTPA,
EDC, DMAP

-0.01
HaC

2005 -006 Q A/ H -0.02

A8 = 8¢ - 3z in ppm

Fig.3 Determination of the absolute stereochemistry of compound I

(2) AIREEHE43I>D7FAJDOVDREEETIN

AL FREIEN

[B8y]

EERM Y Y 2 D (1a,25(0H) D) 11 3HHNZALK
¥y 3IyDLt7¥%— (VDR) &#EAEL, EWEETH
DEBRAZEBELNVTH#ELTWS, BfE, ¥¥3I2D
FEAR, PUESERERL & D EFRS L LT, B
BT Twad,. 72, L VDROXHHEEENT A
fThbi, VDRO3IXTTHE®ESL LU, VDREGHRIY
IUDE DA PHS L E o, FEELIBIH
FTICEY I VDV Y —DZXRTHEHICEOSWE
¥ I VDHERDOBREI L EREIT o C& T2, ZDOHT,
WY 5 3 ¥ Dy D ABRER T ABH L 7 20 B A 2 &
L, RIRETHHIERTIE Y 2 D & ) VDR E D%
BRECHB LGS MM L2 0 E RwEZ L.
(Fig.1) TZTix, ARIBHIY ¥ 3~ DFEk L /K%
DHEEH OB ER L L, VDRD 3R TLHEE % 2512
Yy IVDHEHREDHEETIVOMELZITo 7.

[HEE]

FEHAE Y I VDA Ly I DL Sy —
(VDR) ®OX#E 42 (Rochel, N. et al., Mol. Cell, 2000, 5,
173) %#:i2, VDROLBD D) 7 FRAY 0%k (32~
T18) 290 HL, SFEOETVE L REC
constrain (100-10000kJ/A) % 2>, molecular.dynamics

(MD) %4Tv, D2\ Tmolecular mechanics (MM)
WX ABZANVF—R/MEEITV, ZAVE—DRL/NE
WboE, FNERD) F Y FL VDROBREEHEETE
FThE L7, ABIZAMBER* /-, 70 r 5 Al
MacroModel (ver. 6.5 ]t Uver. 8.0) % v 7z,

R R O]
ERRIY S 2 D03 0D KEERITFNZFNVDRD2
ODEILLKRE/REEZHEE LTS, Tbbh, 10

2,
e,

1: 1a, 25-dihydroxyvitamin D (100) R=H

2a-substituted analogues
2: R= Me (400)
3: R=CH,CH,CH,OH (300)
4: R=OCH,CH,CH,OH (180)
(VDR binding affinity)

Fig. 1. Structure of 1«,25(0OH),D3 and 2a-substituted analogues
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JKEEFE X, Ser-237 & Arg-274 L AKEREESEHKL T
5. 3fLOKERE T Tyr-236 & Ser-278 &, 2547 DK
13 His-305 & His-397 &, ZhEhAkFEHEZTHL
TWh, AREOI Y 7+ A~ a vida-form & §-
form»® Y, HEHEE S I D D35 FHEMTEma >~ 7
ARA—Ta VHETIEIANF—DEIZTIZEAELR W,
(Fig.2) XMEICL ) ZORREDI Y 74+ XA -3

%, 3
HO / R/

HO e OH

OH
o-form B-form

Fig.2 Conformers of A-ring

Fig.3 (a-1) Modeled Structure of 2 bound to VDR. (a-2) Side view of a-1. (b) Modeled Structure of 3 bound to VDR
(c) Modeled structure of 4 bound to VDR ‘
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Vi, B-formTH A PR LR o7, ETY ¥
LY, 2a7F RSO T A= a b B-form
Thot., Qa7 Fuar7TlRa-formDHFPEETH S
b B H3) VDROARMEEIMICITIHEIKE %
Z2fASH A, VDRSO ABR2 AT T IXBKRBRE
i2& % (Phe-150, Leu-233, Tyr-236). 2a * F )V {k1
DIESROEFIZ, ZOFHKE A F NV EOBAKEELIER
PRELEREEZ SRS, ZOHEBIZEAFIVEDOK
CBENPEBETHY, TFNVDLETELEREIKRE R
DIEEROETEBL. LrL, EHITKRELERES
B0, 2, 3OHAEP LA T IO, KEHEDOFS
HREWLEZONDL, ThbE, 20 Fud iy So
Lt 3ok Faxdy SuRE VEOREOKEEREIL,
L Foxy 7o TiiAg-274L, e FEF Y70
REVHETIIAsp-144 & FNFRAEHEEEBHL T
5. (Fig.3) DRFEDHTIX3D, RELBHETIIRE
SEEFINEETHEILIE, EFY VLAWK %
R

AR, WEAFEEROBIEHEGE, BEEE
Bh#d%, BERNLEM L OXFMETHS.
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(1) RUT 1/ —IOFEIL/ERBIE LR T7 LIV E —ER
BB R, KRR

REL:E)

AAFRIREZE [HEM S 25 LVERT 2 b3 E O ke
EZRTEEEHEOMB] (1K) 1ZBWwT, AT F
CBLUZOESRTHLTOLT U L OBILIER
(T ANEEER) EFDATZALIIZOVTHRE %
T, #FF MO 7IEI L FLRIELREAHNZX
LATHEBLER A RET 2 2L, S 20EEKTH
57037 oY IS TRV LERE AT &
LML, FOHAEY 7 2 —VREEDIE, R
TULEF—AEAERTLONECT L LTIBRE 21T
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W, 7OV T =Y YD IgEREEIET LV E — ORIE
MAREOERE 25 X7 1 L—F — B8 % S RAHIH]
TEHEHEERWAZLL.

7RI AFORT LVF—{ERICETAMERIIN
TV orEEINTB Y, Bk (RBL-
2H3, PT-18), mouse bone marrow derived mast cell
(BMMC) #H\727 vt A S0fEE,S, HBHIEE
MOET TR/ 4 F Quercetin, Luteolin, Fisetin {Z{&
e (#uM) Thistamine % IL-4, TGF-B& & X7 1
I—F7—EHErIHTE L EINTwE, LE2LEPS
Z b O{tA% it kinase inhibitor & LT 2 &%
bolybasic % 72 # %) compound 48/80, substance P,
somatostatin % "1 & % histamine 8% 123 2
BELTWALD, M7 ULVF—1EHWELLT, 5%
WEFD) = FEEWE L TREBT2DIINETH 5.
¥ 72, Quercetin 3HIFILYWE TH D L HARIZZDILE
WHFBEPNBREIC L o TSI ERLEEA & LIER
L, BMEMIEBOSIE &I 2B I EFMONATNS

FIT, TRFTORY) 72— VORBRLERS X
UZOIEREHOBERR? S, MUYPtBLER R L
POMALEER & LT3k L TrTuy 7
ZYVERVHEL, TRIZOVWTHT LV —{ER %R
4 AHKTRBL-2H3 Mg s vy, A5+ 1— % —if
BEHIHIRIE, MIFEAN Ca®", 4 dkinase (Syk, PLCy,
MAPKs, FAK, Pyk27: &) (25 2 A28 I ow TG
L7-.

[F5i%]

1. et L= > I id, 7 oY (Vitis vinifera L.)
B LT ey 7Y UE4S (GSP) Wi
(Fig.1). $72, TOGSP» 5, FHHT& 3000U~T
(GSP-L) &£3000LL L (GSP-H) o4 MWIZs5IT7:.
%K,fD97:9y$®71/—w&mM§%7t%
WMEL72 7 2 F VR bR L 7.

Grape Seed-Procyanidin (GSP,
degree of polymerization [DP] = 7)

n=6

OH
T
O*QQOH
OH o

OH

gallate
membrane separation

|

Low molecular weight fraction of GSP  High molecular weight fraction of GSP
(GSP-L, DP=3) &n=2 (GSP-H, DP=10) =n=9

*GSP was extracted from Viris vinifera L.
**The degree of polymerization [DP] for GSPs was determined by '*C-NMR experiments.

Fig.1 Structure of procyanidins

2. A7 =& —FEHAFIRRIZOWTIE, 24TV
— b |2 anti-dinitrophenyl (DNP) -IgE % & ¥ RBL-2H3
fa% 2 X 10° cell/well CHE & ,—Bi A » Fa_— P LD
DxRVE, ¥ T NVTI0H5A4 v Fax— M,
DNP;,-HSA(Ag) ¥ 7-id thapsigargin(Tg) THIEL,
531 AR PISL O B - hexosaminidase i P % MIE L, B
Wk & BT, PR TLTCA, IL-4 %5 L7 (R
TR 2 ANE).
3. MFEPICa®tid, RBL-2HS3 cell suspension 22w THg
RHEE L CTlluo-3 % AvyCilllE L7z, HllE#, ionomysin,
Triton % Ji\» T calibration # {7 - 7z, LEIZL LT
calibration buffer & Fiv:7z,
4, Kinase&EMALIZE 2 A8, BHyL ¥ 5 —Xkifk
& Uprotein-A/G sepharose/agarose % Ji\» TS ik %
#, SDS-PAGE, Immunoblotting %47V AP =k kit
iz D FEBEEL,
5. MRS SEEENEIZE, e oEUEE s b
% 72812 DCFH, nitric oxide(NO) |5 12 DAF-2 % i
T, DNP30-HSA THRIBHT % OZALIZ DWW THE L 72,

(s LoEg

GSP-L B & OFGSP-H @ 8- hexosaminidase {4 % 1§
EICBERICS A2 REEMRE L2 25, FUERM
(Ag) TIk7u 7=y V&5 F5HETHSHGSP-LIZ
e IEEAEED ST, BE4T-4 1 GSP-H I BEER
HH RS Sz (Fig.2)., T DfEFRIik, Ca® -
ATPase inhibitor T2 % thapsigargin THl#E L T EHED

HWEMFELNIZEPS, GSP-HIIEBHMEIGESZRE
f& (FceRI) %4-L7z 7+ d, PLCy & ) Ttk
N 50
S
%
(A
4
2
E 20
2
% 15 b
0 ;@k ol“— H ) 0 ' lﬂ)m 56 10¢
R
i . )
H
k|
g
£
]
2

bagk control 5 25 38 100 28 L 160

GSP-H
{eg/mi)

GSP-L
i)

Fig.2 Inhibition of antigen-induced (Ag) and thapsigargin-induced
(Tg) secretion from RBL-2H3 celis by procyanidins



MY A5 LRI B LR O L SRS MEOMY (BTR) (TR I2ER~ FHI4%ER) 93

M5 edmrmani, 7z, BERINHIRE
GSP-HOOHEZ 7 F ML LABAIZRHET AL
Lh, SOOHMNPUETHLLELbRE. 51T
GSP-H it in vivo IZB W T b &R D S/ (data not
shown). ‘

Az, BRI EDOH - 72 GSP-HIZ2>W»w Tl
WNCa T IZE5 2 2B E R Lz, Z0O/#%, GSP-Hid
25 pg/ml (8.7 uM) FTIEEL BEBIIG X eh o720,
50 pg/ml (17.4 pM) BLETIZHUESIE (Ag) (2FE5
Farg Ca?t il LR 2% L (Fig.3A), ZhidF:IzHife
M & DR IEIRTE Y store - operated calcium (SOC)
channel % 4~ L7z Ca** OFL ) AAAIIHIDFEFRIC L B b D
THAHI LD, FEREOFEER L2 Mn?" - quenching ®
#&5% (datanot shown) & fF¢TH -7 (Fig.3B).

GSP-HOMBEIZS 2 5B BIZoWwTHRE L2,
z ﬂ&i SOC channel D¥EFEIT F AR T BIEOMBE

WY 5728, SOC channel 4~ L 72509 J&o&?fl]ﬁ?[]f)‘
SOC channel By OHEIZ &L 2 b OPEHIEOE{LIC
éﬁ%%&%%#%%é#ﬂ?%tbf%é.@ﬁwﬁ
B, 25 ug/ml (8.7 uM) LLUTF OMEREE CIRIBEMEINEICITE
B L Ldh o775 50 pug/ml (17.4 uM) Pl EOERE
TIRETZOLEWA PRSI & 0k Z 5 R
EERIFT LI LD, &5, Calt A+ /7T
ionomycin ®#1Z & 2 EB 2 S BEBEICELT 525 2
LA L7: (Fig.4). DLEO#ERIE, %D Ca? O h
AAHIHIER 1 GSP-H O RO EE LIz & 5 HE{E

150
140 control
: _ /

130

fluo-3 fluorescence
(arbitrary unic)

GSP-H, 50 pg/ml
120 -
10 =
100 : T T T T T T
0 ) 100 200 Ca?* 300
100
- no Cat* L control
. 80 4
E = FWM—‘
§ E GSP-H (50 pg/ml) -
Er
Sf Te
1% 1
sanple
e~ & T
40 T YT T T T T T 1
] 100 200 300 400 500

Time (sec)

Fig.3 Effect of GSP-H on intracellular Ca**
(bottom)

(top) and SOC channels

HThaI ENFRBEENL. —HT, MACa 9o
BRoWEIiEd 85 2% \25 ug/ml (8.7 uM) T
LS50 %R HET S Z e h, F/25GSP-HD
TERIERAL I & 5 L HEEE S i,

2T, f4 Okinase FHHEALIZE 2 2 HBIZDONWT
Mt L7, Z0#%, src family TdH % Lynil & %
FeeRIB,y V v ER{L DB #IEHIL S b Syk *° PLCr1,
PLCy2733 T4 <, HEBMWTIKIZH 5 ERKL/2 (UL L
Fig.5) R FAK, Pyk2 D bizd GSP-HIZELY S
ABRWIEDH o/, ZoZ ki, GSP-HA FeeRI % 41
L BBERICE B ¥ 7 F )V O F i exocytosis D b D % H])
W 2WHMEEZRBEL TS &£ 2 5N, 414 SNARE,
syntaxin, Muncl8 72 & ® exocytosis ? tethering, fusion
ST 50T L OMENCHETLLENSH B,

HRNIEEEEFZ OB S IZoW T, RS
HIgE AR EPERIEL L 222, NO % SO ERER
DHEFIFRO SN h o, ZOREIL, WWitE bk
MxFTHGSP-HTH ST, FeeRIZA L7V 7 F N
WBWTIEGSP-HOEH I HBILEH TR WwWEEZ
S (AN

PED#RE»S, 7FvBTHROTOIT D0
ST 5 GSP-HIdmWHEsMbEH 2R3 L L bz Eh
LR ELABEICLVENEREIrOD AT -5 —
BEEE AR R T A L 2O NICT AT ENTE
7z

250
ionomycin
GSPIL 25 pg/mi
g 200 ..
£T T - == control
o=
i \osp H, 50 pg/ml
@
= @
&k
o E
1% 150 .
= 9
100 ) .
) W ) 20
Time (sec)
DNP-HSA
29.0

z

2o

2% 20

@ B N

S r&%‘ GSP-H (100 pg/mi)

gL !

£%

g v

é = moq - "~ GSP-H (50 pg/ml)

control
26.0 T T v : T
) 100 200 300

Time (sec)

Fig4 Effect of GSP-H on membrane fluidity. Top: Ca?* ionophore
ionomycin Bottom: DCV]
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ipsyk p PLCY1
A B
g ] ) = —_ —
W E E E
= 2 @2 2 £ £
= = =X
2 = " a 5 2 g 9
3 = F = < £ o
2 B B3 B iy & &
a2 . o &)
:t oz L L% R S
. - < < < E &8 < < 2
——m Blot: 4G 10
L R TR Blot: 4G 10
- Blot: syk e

DNP-HSA (Ag)
Ag+ GSP-H, 50 pg/m]
Ag+ GSP-H, 25 pg/ml

buffer

_Ag+GSP-H, 100 pg/mi

» sosowr semmee Blot: PLCy 1

pPLCy2

= S Blot: p-ERKI1R

Blot: ERK1/2

Ag+ GSP-H, 100 pg/ml
Ag+ GSPH, 50 pg/ml
Ag+GSP-H, 25 pg/ml

DNP-HSA (Ag)

- buffer

%"““*W WW P M Blot: 4G10 -

Fig.5 Effect of GSP-H on kinases, syk, PLCyr1, PLCy2, ERK

SRR TORKES
Kondo, K. et al, Arch. Biochem. Biophys. 362, 79-86 (1999)
Kondo, K. et al, Free Radical Biol. Med. 27, 855-863 (1999)
Kondo, K. et al, Tetrahedron Lett. 41, 485-488 (2000)
Kondo, K. et al, Methods in Enzymology 335, 203-217 (2001)
Kondo, K. et al, #3608 & FE5 12, 91-94 (2001)

ez e

(2) FUZ7 2/ ~-vDF v MCHTZRBICET IR

RIS R BRas e+
(3R - BT IRAERT),
ARz o

[(Bm]

RY Tz /= WIIRERIZFERERLEZLONTE .
Lo L, %o THIRMELIER, PUEMEHA, sl
FEMEHSF S ISEREREROS L T EFHLN LR
h, REAREME L TEREEINDL LR > TE T

RY T2 /)= VIZIFEM T ) — V3 ﬁ%@ii&ﬁ
FEDNENL DD L5 TRE30000Da % B2 55 V=

0
)44
OH
(lmn=0120r3) Hyo OoH

%’7%%%&%@#2&% Yooy RiTAhL, ¥
v

EOMASREY v =TTy YT Y
By v=vn2lhssb, = VBREDT

AN
VT =Yy OfbEEEE R Fig.d, 2 1R,
1)

FERLHRZERERICOWTIZD2W TR

Fig.1 Chemical structure of tannic acid
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o= N\

Fig.2 Chemical structure of proanthocyanidin

Ba R BERH B, ¥ v ORBIZONTHIEEE

SRTwipwn,

FIT, MKSBESY v = e LTy v =V (TA),
WERy = e LT Ry EFRY) 72/~ (GSP)
D22BEERL, 7 v MEOES L TERThOME
T~z Fig 3 CTARBI R U % DOEILEY, Fig.d
I GSPAB R U GSPIL& M AKS F LA o{ts
BEXE TR ENRT.

[H#E]
21, TAOKH

R # 252282 g O Wistar REEM T v b & v, 185-
6t L, TA%0.1 g/kg DHETHHIREORXS L TER
#4To7:. &%, 05, 1, 1.5, 2, 4, 5, 6, 17, 24K
MFZICZ— T VEREF F OB X DR L, miEHOTA
REWIBEORBHELEA. ki, R#r—-U%
AW T#5-5.5, 245, S4BERIBICENENRRUES
BRL, RRUEHRAOTARB R U TAS R % #
~7.
EER2. GSP D

R E 286-304 g O Wistar RHEMET v M & HVv, 1#5-
6IEE L, GSP#% 0.1 g/kg D B THHEOHRE LTE
BREfTorz. %&¥, %505, 1, 15, 2, 3, 4, 55, 7,
0B MBI - T VHRE TGO E DR L, M
DR BHDIREE DRRBEZAL % 72, kiz, RS-
AW TIRS4.5, 24.5, 54ERRZICEFRZRRRU#E
WL, REUES~DGSPRBHE&E % 577,

X5 zKants 5V OFEXBEEICLTGSP & W ESF

HO 0 HO 0

Ho 0
Ho ﬁou Ho OCHs Ho OH
v OH OH ) OCHJ
Gallic acid 3-0-methyl gallic acid 4-0-methy! gallic acid
(GA) (3-OMGA) (4-OMGA)
Ho 0 ‘ :
/5\ HO/Q\OH
HO OCH;3
OH
OCH,
Pyrogallol
3,4-0-dimethyl gallic acid (PY)
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Fig.3 Chemical structures of the metabolites of TA and their
related compounds
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Fig.4 Chemical structures of some GSP components and GSP
metabolites
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0 (+)-catechin(CT) KU (—)-epicatechin (EC)
RIMEEERVESTHES (GSPH) TS L. 1884
P& L, GSPH 0.5 g/kg %5 v MIMHIRRIHKS L, #&
52250tk o Mg h OMRBYIRE L AT, R
1RU2 L AR — ¥ % B Tik5-4.5, 24.5, 54
BEBICZERENREOCELRIL, REVER~D
GSPH RS HE & % B 7,
A

TAREY, TARU GSPREBMOSHIZBEMEY 125
WiTo 7. TAREM O 54112 1 protocatechuic acid % P
gL L, TARUGSPHEY D521 flavone % P
e b UCHA L7z, AR TARBERY htvy v
— B EEH S ETET S gallic acid(GA) #{IET 55
ETER L. BL, REPEOGSPREWICOWVTIL,
YERERE M T CREEE F VI 247 9 {8H 1 12 Sep-pak®
CuI=A—bMI v JICL 2T 7.

WEMIIFEHLSD (¥ - EOME) HwidF
¥+ SEM (BYEBROIER) CTRL7 .

(#R]
KER1. TAOKSH

Yy F—¥DfADEY) T ) — VKT B RITHEIC
DWTOREHER% Table 1 IZR$. ¥+ —EIITA
£ gallotannin DA% 54 7% VDO LA T VEEET
fLIZ/EA L, gallic acid(GA) # 4 U 7-.

17 O TACE IR BE OAERERI 2L % Fig 5 127R§. 1ML
& 513 4-0-methyl gallic acid (4-OMGA), pyrogallol

(PY) EUTresorcinol(RE) #%#aH &h, FhENIZG1%
1.5, 4, 17ERRCOIFRESRAL 2D, 29BMHKICIE
BEHEE L. ,

R0 TARS B e & DR L % Fig.6 1IR .
R S & AU EH & gallic acid(GA), 4-OMGA,
PYRUREDATH o7z, 5% 49BMIUARNIZHEM S
N7RBYO—EILEHR L LCHEL, BHEOEE
1312.9-444%TdH - 7z,

Fh o TAR B HEEE ORI % Fig.7 (2R T
Erhp SR SR IZ4-OMGA, PY R UFRE D4
HThorz., 5 KRNI S 2RO
—ERILEEER L L CHEEL, BHERMOEAIL0-74.8%
Th otz HEp~OTATHEEORERH AL % Fig.8 1IR
. A¥ )= VEAERES O TAIRTASEED S b
DI WETH 7. ,

BEBIIHTLIRETEF~OTARUTAR B O
HEEER (w/w%) % Table.2 2R . OS5 sh:

- TARI G % S4B LIRS ~GA &L L T0.01%, 4-

OMGA L LTO0.10%, PY: LT0.24%, REL LT
206%, EHBRA~ATAL LT62.74%, GAE LTO0.19%,
PY & LT0.02%, RE & L TO0.76 % hMk 5-1% 54 B R LA
WHE S
=82, GSPOH

1 7% # O GSPA B E 0 Z L% Fig.9 lImR
3. MiFEH 513 CT, EC, 3-0-methyl-(+)-catechin
(3"-OMCT), 3-0-methyl-(—)-epicatechin(3’-OMEC)
DATENLEY I S NF:, FAFRENTINV I 0 U RER

Table.l Tannase reactivity towards various polyphenols

Compounds” Contents Tannase GAyield  Detected compounds
MW [ug]  [nmol] reactivity” [w/w %]

CG Flavan-3-ol 4424 1912 4322 O  3259:028% GA+CT

ECG Flavan-3-ol 424 2056  464.7 O 31724045 GA+EC

GC Flavan-3-ol 3063 1796 5864 x GC

EGC Flavan-3-ol 3063 1956 6386 X EGC

GCG Flavan-3-ol 4584 1916 4180 O 3204051 GA+GC

EGCG Flavan-3-ol 4584 1856 4049 O 3231050 GA+EGC

EA 3381 1355  400.8 x

TGG gallotannin 7886 1864 2364 O 6193144 GA

PGG gallotannin 940.7 2344 2492 - O 6147136 GA

TA gallotannin 1000 O  8542+138 GA

Food additive TA 1 gallotannin 1000 O 8268362 GA

Food additive TA 2 gallotannin 1000 O 79958221 GA

Polyphenon-100 green tea polyphenol 204.4 0 23.58+1.28 GA+GCHEGC+CT+EC

1) Abbreviations are: CG, (-)-catechin gallate; ECG, (-)-¢picatechin gallate; GC, (-)-gallocatechin; EGC, (-)-epigallocatechin;
GCG, (-)-gallocatechin gallate; EGCG, (-)-epigallocatechin gallate; EA, ellagic acid; TGG, 1,2,3,6-tetra-O-galloy!-B-D-glucose;
PGG, 1,2,3,4,6-penta-O-galloyl-B-D-glucose; TA, tannic acid; GA, gallic acid; CT, (+)-catechin; EC, (-)-epicatechin. )
2) To the test tube containing each compounds, 5 mL of 0.05 M citrate buffer (pH 5.5) and tannase (50 U) were added,

and the mixture was incubated at 30°C for 2 hrs. Tannase was inactivated by addition of 0.5 mL of 1.0 N HCL.

After evaporation to dryness, the residue was dissolved in 2 mL of methanol and the hydrolyzate was determined by HPLC.

3) Data are means+SD for § trials.
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Fig.8 Fecal excretion of TA as a function of time (TA 1.0g/kg)

VIIEEEETIA SR TE Y, BEHARTAERE S kb o
7z. CT, EC, 3-OMCT, 3'-OMEC & & i2#5 3851
BRICIPBENRKRL 2D, 20WHZICIFALHEEL
7=,

FR A0 GSP AR B HEl B 0 B2k % Fig. 10 127K
T. R oS FEL2RBWIECT, EC, 3-
OMCT, 3-OMEC D4 TH o 7=, 514 49M:fILLA
WCHEf S N ACE O —ERIERERL Y U CHEEL, e
RIDEA13275-491%Th o7z, LaL, Ehhbid
o DB S N h o,

HE BT B RABEAND GSPAL S DHEMEER(w/w %)
% Table.3 127" ¥ . REWOHERIIHESHECER LY
HEY, mBERAZRBY DD bHR5H 458 UAIC
26.3-48.5%, 25BERILIPYZ 79.7-91.7 %A%HEf & L7z,

—7%, GSPH#x57 v M OlliED» 51X GSPR YW IZE
(B ENY, R o b GSPREWIITAL RIS h
Loz,

[Z%]

¥ v —¥idTable iR L7z & 912, TAZI2ETh
BGADIATNVEEZMAGHLTGAZET 5,
HARZOEAZFMALTINECHEEE ShTar
FOTAGHT 2 RKA7:. &5 &N/ TAIL66.12% R K&
UHEBRANTARVIZZORE & L TRk s h B 2 &2t
Horbhol, EPNI6274%HTAL LT, 097%
PTAREM L Lt &, JRp~Ni32.41 %5 TALR
e LTI Nz, —F, &5 LATAZEENS
GAEGEIZ03%LUTTHLI LI, HE5EENLTAD
—WWABERTY > F— YO EThAPRER, £
ZGADBE L DR SN TE L IZfCH S D, v
BERNTE LB SN EW AR S B MRS
FZzZohi BIENL o 2o I DWW TIE, GASS
EHIRBENTTCARBICHEAR TN TR HIC
CO t LTHERSNA RN, BWidHEEALTWS
TAD—FHH»Y v F—CE2EH &S TR IS5
TRRMEOMEHBER LMD,

—7, GSPOMFICHE L TZEENITRE 2V, #Eho
GSPAHTIcoWTC, TALFA#Y v F—YEEH L2
FiEEZRBLD, dFL b ahol. T, GSPHHT
W—RBICEA SR TWwWANZ Y ¥ —tERREY 12, ¥
HHEEZOLDOPEBRLTWAELOBATE 2h o,
Fhh oD GSPAEIISHROBETH 5.

GSPIZIITERAEBEDCTRUECHEIN TS0,
MR CERSTDCT, EC, 3'-OMCT R U'3-OMEC»*
GSPIZEENACTRUECICHET 2D A, Biwvid
GSP DEFFL YA —MIHLERN TR E N TE
TAHCTRUECIZOHKT 200 AEO2LENH D
EEBbhE, 2070, GSPX ) CTRUECRLE
FHRVESF LAY GSPH 2 5 L, MR URBO(L
WHREL R, ZORKR, P15 LRF25 D
CT, EC, 3-OMCT, 3-OMEC#H%5 &l S e d o

Table.2 Excretion rate of TA and its metabolites in urine and feces (% of total)

Compounds Excretion rate [% of total]

In urine In feces

0-5.5 br 55-245hr  245-54hr  0-54hr 0-24.5 Ir 24.554hr  0-54 hr
TA 49.48+147  13.2651.88  62.74%2.36
GA 0.00£0.00"  0.01:0.00 ND? 0.010.00 0.16£0.02  0.03+0.01 0.19+0.02
4-OMGA 0.02+0.00  0.07+0.01 ND 0.100.01 ND ND ND
PY 0.000.00  0.2420.13 ND 0.24+0.13 0.02+0.01 ND 0.02+0.01
RE 0.00:0.00  1.87+0.65  0.18+0.05  2.06+£0.70 0.65:0.04  0.10:0.01  0.76£0.04

Abbreviations are: TA, tannic acid; GA, gallic acid; 4-OMGA, 4-O-methyl gallic acid; PY, pyrogallol; and RE, resorcinol.

1) Data are means +SEM for 6 rats.
2) ND, not detected.
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Table3 Excretion rate of GSP and its metabolites in urine (GSP 1.0 g/kg)

Excretion rate® (w/w % of total)

-t [ weG in urine :
£ L 03-OMCT Conpound® 0-4.5 hr 4.5-25hr 2549 br 049 hr
5 . , MI-OMEC GSP
2 sasn e — cr 0.02720.007 0.02420.006 0.0050.004 0.055:0.014
E ’ e ———————— EC 0.019+0.005 0.017:0.005 0.004::0.003 0.040:0.011
. 3-OMCT 0.02410.006 0.0530.009 0.011£0,005 0.088+0.013
é ; 3-OMEC 0.019+0.003 0.038:0.008 0.01540.003 0.0710.010
§ 2549 n fL
‘§ i * Data are means+SEM for 6 rats.
& ® Abbreviations: GSP, grape seed polyphenol; CT, (+)-catechin; EC, (-)}-epicatechin; 3-OMCT,

3%0-methyl(+)-catechin; 3'“OMEC, 3'-O-methyl-(-}-cpicatechin.
¢ ND, not detected.
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Table.l Estrogen-like Activities of Phenols
Concentration % of 178-
) 107°M)
Phenol >107° - -
r:-tert —Butylphenol 107 95 173
4—sec ~Butylphenol 3x10™ 374 68.2
3-tert—Butylphenol >107° - -
2-tert-Butylphena! >107* - -
2-sec -Butylphenol >10° - —
4~tort ~Pentylphenol 10° 126 230
4-tert—Octylphenol 10° 170 31.0
4-n—Octylphenol >107° - -
4-n-Nonylphenol >10° - -
Bisphenol A 10°% 164 29.9
17B-Estradiol 10 548 100
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L7ohs, BESEERIREB S heh o, Mokt Ak

TIRIA POF AAREUDIROONLZ L0 6, BEO

RTINS O{LEYE OREE B A < MRLPICELY

RINFTLA PO CZRELEETE LD o720 TR

v LR S Rz,

3. ¥7 xS VEOI R bay iR

¥7z2), o-L FOFI¥7z220, m-k Fad
YTz, preFax ¥, 22-Ve RO
FUETzZNBIU4L-VeFaFdF 7o 02
DWTIR M4 v #iEME % B Two-Hybrid System
WEhPEELR (Fig2), ¥7z20BLU22-Ye N
O3 ET7 22V E R b Oy SRREESZD SR h
oA, p-re FOFTE 722 M3108MAH 53X 107
MOBEHBTEES RO, 3X10° MOBE THRE
HEERLA, 178-ZA T V4= D10°* MOiEH:
WXL T359%HETH o7, o~ FOF ¥ 7220
BrUm-e FOF ¥y 220 TR0 MA510° M
DRFEEHPBT, BEERL LTI MOEBEIZBWVT
BOYPTHAPRB I/, 44-V e Fad ¥
ZNVTIE3IX10° M2 5 10° MOBEE#ET, 3X10™*
MOBETITB-ZA I VA =D 10 M OEMHIZT
LT559 %A DEEDERZR LIz, KEEEIIH LT
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o-Hydroxybiphenyl Biphenyl

LH ' OH H:
m-Hydroxybiphenyl 2,2'-Dihydroxybiphenyl
p-Hydroxybiphenyl 4.,4’-Dihydroxybiphenyl

Fig.2 Structures of biphenyl derivatives

NI RVEBVREREODWp-L FaF B 7o)
BIP4,4-Pe FuF €72 )V THWIA Y
VRRIETEDRED SRR, RIS LIRS
T2LDTHor:. '

515, TNHOY T VEET Y MFI 70V —
LEFIZ X D RBERITY, T Moy oREEERIEL
7o, BEREELEXLTI10%S9, 4 mM MgCl,, 16.5 mM
KCL, 2.5 mM Glucose-6-phosphate, 2 mM NADPH,
2 mMNADH, 50 mM Na-PO, (pH 7.4) O#Ek% o
BEEZABL TR boy VRREEEE KB ICEim
L, TR a7 ERORIGRICRE 2 [T 7.
S9UE, 5,6-RX¥Y VTG T ) NNVEY - VEEERA
BEL, BEFELNILT Y PO SFAR LS
sV —LESGTHE. R@THZ LI A by
YRGS A EICHINT 2D H iz (Table.2).
V7 2o VidRRE 2T h e wiIBS SIS Sk h
272Dz L, REEIT) L1008 MOBED178-T A
FIUA—NERBLIBEOBEEICIRET S E33%4H
YOEUNROND L) ICho7. AR, m-e Fo
FYET 2N, p-e FOFVET 22 VB L U449

TJeNOX U7z VTIRENREN, 24%H3244%,

35.9%7%575.8%, 55.9%77107.1 %+ Y DIEMED AT
oo, T TIToRBHEEE LCEERE 212
ETEHDTHY, HEMKEEIANTLARIETSH
hlrEzbl, RERLEBILR) ZEIZL ) KEE
EASMIMLET = —VEENE LT, ZA a4
EROEMPRONLLEZONS, BRKICEDEK
MOBEXRZELTWARWVSED, HAELB<5 2 LITH
ki, LREOIKFEEIRFTIHRETHS.

4, Bbhiz

IR aSBRCEERNEOH 2 LFEWE
13, BEE:Two-Hybrid System 2 X A {EM A SHET 5
LZAT, O7= /- VEETEDL, OQKEBEIHL
THNTHIZ, @—C—3CH L AUKREMERFL, @%
L REH LI OMETHL L DEREEL. LA
2T, TDL) LEEEFHLEWRITAT U Bl
Y ETHBEHME NSNS,

[(BEXH]
1) J. Nishikawa, K. Saito, J. Goto, F. Dakeyama, M. Matsuo,
T. Nishihara, Toxicol. Appl. Pharmacol., 154, 76-83
(1999)

(2) 2B EERABROTOE-Y 2 ICBH5N3
FHATOE~ 2 —IC& 3 NPIS mRNA DBRIRH

BAEMEYE EHET, SBEN

[E8y]

 OKEFFEIE, BANATOE—- Y —DHET L ST
FREBE L, LEWEIC & DR8P AREDOET
RN AL LB, BAEFRIBCERIEL T 5 HE
BENATOE— Y —RIBELARTLLXBIEL
TiT>Tv5, BALB/3T3MRL 2 P H L KB R %
2EXBEREMNADIN vitro EF AR E LTHWT WS, H—
RT, fABFEORELRA3DDRENPATIE— ¥ —,
12-0-F v FHh ) A NVFLKE—-L-13-TEF— }

Table.2 Estrogen-ike Activities of Biphenyls

Compounds Excretion rate [% of total]

In urine In feces

0-5.5hr 55-245hr  245-54hr _ 0-54 hr 0-24.5 hr 245-54hr ___0-54hr
TA 39.48+1.47  13.26x1.88  62.74%2.36
GA 0.00£0.00"  0.01:0.00 ND? 0.01+0.00 0.16£0.02  0.03+0.01 0.19+0.02
4-OMGA 0.02£0.00  0.07+0.01 ND 0.10+0.01 ND ND ND °
PY 0.00£0.00  0.24+0.13 ND 0.2440.13 0.02+0.01 ND 0.02+0.01
RE 0.00:0.00  1.87+0.65  0.1880.05  2.06:0.70 0.65£0.04  0.10+0.01 0.76:0.04

Abbreviations are: TA, tannic acid; GA, gallic acid; 4-OMGA, 4-O-methyl gallic acid; PY, pyrogallol; and RE, resorcinol.

1) Data are means :SEM for 6 rats.
2) ND, not detected.
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(TPA), * 758, AN INFUVEEICL T, 8
LTAHAX IS 37 B NPIS DRBMEI TR 7
OE—Ya vHICHERENLZILEmRNA - 717 7
Lyyx - T4 ATV A% (DDEE) ko TRL7.
KT, NP95 mRNADRH LA % RT-PCRE / —
Fr7ruy MX o THERT S & &2, BALB/3T3AI
JoBEMEEERRABOTSTOE—- Vs VHICBITA
NP95 mRNA D#ER I FEIRZE(L R, NP5 mRNAFHH
FROBFREICOVTHAN, BREREEL OREELHR
Uz, B, AN MANFYUEEIR, EBREWICBITS
BRAMBEEALIRE STV AR WY, HlREEER%
BB CARET 5D Tin vitro EAAK BT B TOE— 5 —
ELTHWTWA,

(HE]
1. HHRasszE

< 7 A% BALB/3T3 7 1 — > A31-1-1(JCRB0601)
X, EVEEMESEEMEM N7 LS5 Sh
7o, WHEERKRIE, TTHLOHEZICB VW TBALB
/ST DLW EIC L A EERIC Lo TEL LY
A —AADPLGE LI DTV,

2. HBAD{LFYE I & AL & RNA DT
BALB/3T3#Il8 D ENFA T OE~F — |2 L BRI,
2B EERREB L R LEGTITo /2. 2bb, #M
fa % 1048/ dishoFETHEL, RP1EHOREHITH
4T o T1AMER L. TPA (0.2 pg/ml), * 7 ¥EE
(0.015 pg/ml, 2\ H LA, 0.012 pg/ml) F7zid4n
FoNFYVEEF MUY L (1.8 pug/ml) EMARE#T
BRI R 4T o C2AM T E—T a VILER4T o 72,
Z DM, FEHAcHIE, 0, 4, 7, 11HEI T o7, &
ATOE—Y =M R VR THRBEOLEZ KL, *t
BEMIfE L, 70— = VILEBAT, 0, 24B5H,
3, 7, 14HEBIZERNAZ M L7z, RNAHIZIE,
TRIzol (A 77 v 24+ VL 7)v) REZH, &5
IZISOGEN 3 (fnh#idE) <HE L CDD#, RT-
PCR, /=% 7uv MiZX % NP9 mRNAD S I1Z4i
L7

BRI % AT AMENC & o T BALB/3T3Hifa % JLHE
L7z, MY, BXEATOE—F— 2L 5548 LRI
v, )¥ v [a] €L~ (BaP, 0.05 pg/ml) T7zid
3-XAFNaIT LY (MCA, 0.2 ug/mlF 7-id2
pg/ml). &M X 75 TR A 2 4T o THIRL % 24 B R
MEL7-., ZRNA%ZIHH L, EEMRT-PCR (RQ-
RT-PCR) iZ X A NP95 mRNADGHFIZHE L7,
R E, confluence lZE LR & HIZ2HM
B3 L TE&RNA T L, NP95 mRNA % RQ-RT-PCR
X oTatrL7e.

3. mRNA - 74 77L > i xvl - T4 RA7LA

% RNA 2.5 pg & FITC 7~V L 72 GT5VG 50 pmol (V
i, A, CEIEG) LU EERERDIZL - TE
—SHcDNAZ B L. ZOE—H#cDNAD1/50F125
175 4 <~ (OPA-09 : 5-GGGTAACGCC-3’, Operon
Technologies) 10 pmol & FITC-GT;sVG 5 pmol % 1l 2.
T low stringency TPCR%1T- /. PCREW %K) 7 &
YVT7 I FPVERKETHHESE, ToEIHd i
SYBR Green I CTH#:afk, A AT FHF74%~-T
A%y v LTI L 72,

4, RT-PCR

BNATOE—F — 12X D% i L 7o HRg A & ik
L72RNAD 5, DDEICH V- —8cDNA L 35112 %
7228 —SHcDNA%ZHE L, NPOSEEFOF—T 1)
—TFA VT TV LAIRELIFEN T I A -2
T high stringency TPCR % % #i L 7:. NPOS#% £+
VIR VFAFFTI4<—1, 5-GCAAGGATGATG
AAAACAAACC-3' (5 primer) & 5-CCAGCCAGGACCA
ATGAGTAGG-3'(3’ primer) % fH\>7z. PCREHIL,
3% T A=A VERIKETHEEL 7.

BRI DS AYE % VEH &8 7- 4008 & B il e
LI LZZRNADBIE, 5407547 — (Ng) %
AWTHE—HDNAZ FEL, NPOSHRREMN T I 1 <~
2 7Y LRNATVY 2 — 1884 ¥ —F LR %
~ % —F (Ambion) * VW TRQ-RT-PCR% 17~ 7:.

5. /—%r7uv b

BPATOE—Y —2{ERASE/ M, O L AE
RNAIO pg # 12% 72— X —0.66 MEK LV AT LTk
FrVESKBTHELTFA Oy 7405 —~70y
ML, BPTIRNLITO—=TENATY T L X LT
FAOVTANE —FEER, (A7 TL—
#F L, BAS1500 (BELEH7 1V4) 2HVTHH
L7

6. 5-7OF-2-74F 7Ty (BrdU) OELD AL

BALB/3T3 i3 % 96 X 7L — MZIEHE L (250/well),
FEEEHClZZ confluence 23T A T (7THR) #E3%
L7z, BHPATIE—Y — % IIA7-HHICKILT24
RS RE L7k, HEHICBrdU 23RN L T & &2 11
B L7, MIRCED AT N/A:BrdU, 7B 7
7L —3 3 YELISA-BrdU# v } (Roche) {2 & - Till

EL.

[#52] ,
NP95 mRNA X, DDETIE, #1530bpD /vy i
U7z, DDEICHMNT 5 530bp D /N> KO & OFRER 72
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A& RT-PCRIEUNZ / — > 70 v MIT 5 NP95
DNy FoBEsoEE, X {—%L7. DD#, RT-
PCR, /=¥ 7uv rOfER2»5H, NP5 mRNADH
Bz, WERE24RMZIOTERRICBWTHENT 5
Z &, TPA, FH5E, FV XN FTUERIEIC L 205
L 7-MRR Tk, A ERAIRE L D D RE LHINFED S
N5z L, BMOBEIX, TPATRLKELLDVWTHI

MNFUVERE, FHTEEOIETH A Z L, WHEHERO
NP95 mRNA D Z B INE, 3 HURIEE OKEEIZE
AU, BBPATAE=F =2 X HMBE L BT,
SHEDMEME LD bEVKELZERTAZ LS
P ofz, E6IC, THFBEEA N FNF Y VERET
MESAMRTIE, LERHBT7HE, 4HEZICZ-T
bAFRE & D BV NP5 mRNADFIAH - 7z,

NP5 %, HEHHICBIFRT 5 95-kDan <7 A Y /%
7BEELTRIESNS, #OcDNAW, 7827 3 /Eg»
LRAEAEYI— FLTWwh. NP95IX, ATP/GTP#
EYAL, VT4 vH—FF—7, 4271 Y A/E
cdk2V) VBILH A b, VLFITIAM—<HEEYTA
LHEENDHEELA L TAD, NP5 DETRZA 2

RRIZTLEHLNICE > T RviA, NP5 mRNA & &H

&, BIEOMBTIRED TR L, 10 % MBI
LMY s I L, KREa O oM TIEFER
MLTWAZEFRESA TS, JHEMEIZIE, Fo8
ATOE—F — 2T R VHEEREIC L 2R
ShTwa., 22T, FHEFH O H D IZexhausted
medium % W THEHIZZH %47 o 72 & 2 A, NP95 mRNA
COBRBEHMMIFE IR L o7, & 512, exhausted
medium (ZF 72 I MF 2 Hmm L OS2 47 ) L
24 R O NP mRNADRIE S BEIMLZ. 2oz ek

b, AEEHICTEED 5N NPOSSEBE ML, iR #
LD THDH EEE L, MIBERBIZ LS NPIBHD
FEBMIE, 3HUMICEFE OKEIIRS DT, 2485
BLUSLORNAIZDWTIE, lEAEEHZIRD 3 HA AT
bTEY, MFEREIC LS NPISRERADEEILHE
LTwaEERLND,

RIZ, TPA, &+ H T8, FN b F T UEHEIZ L BAL
HIZ & b 7% ) Ml DNAA BRIEH D 2L % BrdU LY
AR & o THRT:, WEEHLE 24 H%, WEHT
BrdU D Y AAD ML 7z, BPFATTE-F -2k
A AN LR T, B L D KX VWELDAA
Wmadh, WINoEEZ, TPATRLKE{2VWTH
VINFUVEE, AHTBEDIETH o7z, T, xR
MRLICRES 5N/ DNAAKIEM LA X, exhausted
medium % AWV 2 EH W TIE, FEEI WL h o7, =
D & 5 IZNP95 mRNA DM & DNAGKE MO B
gk, £ Ek0EbE/RL, NP5 DOREHMEIMII,
BALB/3T3#ifIZ BT HHIHICEE L TV 5B Z LAVR

BEhi,

NP95 mRNA DR BIEIRNELNA T I E— Y 3 Y EH
WKHET2LD0THL0E) xRS 7:912, BALB
/3T3Ma % BRI R BAAME D2 ODBEKUET24
BRRLEE L 72, $ 4D, BALB/ST3HilaEEEEfic s
Wl =y r—F—t LTEENSSMBENATEE—
Y- LICIEEERLFHE L 2 v BaP 0.05
pg/ml 721 EMCA 0.2 pg/ml &, BT HERIGT %
AT MCA 2 pg/ml &2 X BLIEZ 4T > 7:. BaP 0.05
pg/ml F 7213 MCA 0.2 pg/ml % & L3 CHE A 24T
- 7-fifa > NP95 mRNA O &G, *FEEHIRE & 5%

- TdH oA, MCA2 pg/ml e & UR TR Z 1T

o AR I, *PEBHERE & D BV NP95 mRNA O 5303
mMARO 5Nz, 2D Lid, NPISOEFEMIL, %
BATOE—Y —HROL LD TII S CHENENAY
BIZLoTHLBENTHTHNLFHESND Z & &R
LTwa, L2Lids, 2BEMENAFTIE, (k¥R
BADERIZFA =~ a VMERHETOE-V 3
EROWEPLETHY, BPATIE-Y—L, 7O
T—-a MEROARTHEL, =i x—-va MEREE
TRV OBBTREENFAZEI S2VY, ZEEIA
WREIX, BPATEE—Va v EHEM V- a Yy
EROE T 2 H-> TV L OB TEPAZREITI L
MTELEFHEENTWE, ZOHIIELZIE, MCA2
pg/miPET 2 70 E = a V{ERAANPIS DR B
RHELEHEETHIENTES,
BALB/3T3#ila R DO EERMBO T RTIZBWT
NP95 mRNA ® 33 i%, BALB/3T3MIMIZHRTHEML
Tw7z., NPO5OSEIBIBEING, BRIk OMER L R
LTWaAHEEENESLEEZOND,

ERE )
ZOMFEOHTIL, NP5 mRNAOREBIEEASRATA
TOE—Y — X ARG ROREIFFR 2 ZE L1
S2TWBIEERTLIDTIE L., LaLLds, Zo
WFFeIc & o TIERIF DR L 5 TPA, + 4 58, + b
INF T U ERYEAYEE L T BALB/3T3 Ml K #ift o 7 0
T g YENIHIEICBE T 215 T- NP5 mRNA 9%
BaiEd+ L L LIZDNAGRIERZ I LR XL
EEHLMITRIENTEL, ThIZLk»T, BHEE
BoREIZ, DL SERTHNTIE, MMM ARI R
LTWATREENRSZ I EFREEI N 7, 1LEY
EALFET% 1 BALB/3T3 #2555 & 5 NP95 mRNA O
RBEWMERIFATOIE—F —RED-DODHKEDN 1D
ELTHIFATESRgE b RSN/,

SRh
1) Sakai, A., and Teshima, R.: 2,5-Di-tert-butyl-1,4-
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hydroquinone enhances cell transformation accompanied
by an increase in intracellular free calcium ion
concentration. Cancer letters, 168, 183-190 (2001)

Sakai, A.: Nonylphenol acts as a promoter in the BALB/
3T3 cell transformation. Mutation Res., 493, 161-166
(2001)

Sakai, A., Iwase, Y., Nakamura, Y., Sasaki, K., Tanaka,
N. and Umeda, M.: Use of a cell transformation assay

4)

with established cell lines, and a metabolic cooperation
assay with V79 cells for the detection of tumor
promoters: a review. ATLA, 30, 33-59 (2002)

Sakai, A., Kikuchi, Y., Muroi, M., Masui, T., Furihata,
C., Uchida, E., Takatori, K. and Tanamoto, K.:
Overexpression of NP95 mRNA by tumor promoters in
the promotion phase of a two-stage BALB/3T3 cell
transformation assay. Biol. Pharm. Bull,, 26, 347-351 (2003)
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Report of Collaborative Study

HIETRBELIE L T L2 E O MRHEE T 505
(R 12 4EBE ~ R 14 4EFE)

AN KR BRI

LWL OREWEMIZ BV TIE, FFLAXVTOE
WRBBEETPEETH S, 1510, EROERETIE
W2 AT WEEEEW RSO L) 2IERBEREICLS
EEOFMIIBVTIE, FFLAVTOFURBREY
PEIFFEIZBITTE 5 FEOMEREIIAETH S, L
L, TTFEMFENFHEORLTHEY /7 LFETIE, #
HWRIROE TS LR OB 2 £ TEB ORI IR
GTHAH., —HEEOERFEMOEST, FEOMEIC
BOWUEHEOBIZERBLTWA S s —RThHLH T
O5F 4+ — AL fBEOIRBELOBEBEOENPL S 200
BERCHEEHRZHOP TS 7O74 I 7 AL L
0, EGIEEIEFEIMNICIRA A E AR L. F L,
EHROMRNAEZRET A —vF oSy al—ik
mRNA L NV COFEGTFRBELEHICHETTL I L 27
BEIZL7. 8512, v ¥a—¥—H (4 Ty ADHHIE,
INLDERPL/BONBIBRART—FIDT—FN—2R
LR U7 — & MBI & ) FERE MM T 2504 4 2 7 4
—F A7 ARTRIZLE, Zho0kEICLD), B&E
LG F LNV TOERRERBEO T TTEIC 2D
e S NG DS, EBREME LT BREMOIREE
THh, LEWEOREWFMEL LI I TW
vy, AT, RETRBELZHEELTIHSTFLAL
TOHMBBEBE I ED (EFEYWHOREMWFMER U
Ap )~V FEOHSYBEL LT, ¥y ERR
UmRNAZROEL L BEH L OME, B TF— N
—RELTOFBEE LTOTEELZFARLILZEY
L7 AHEICE D, BHEEOBVREL(LFHED
LEWFMETIEICL, REROBER, tEYEORE
PEIHRICKRECEET A LIRS RS,

B RN (FRREE~FRAEE) IIBV
Tid, LEMEOREUFMILATH D2ERFEDE
M, BEERUEDELEED LD, ¥R TER
B O mRNAZEB OB EORF R URITT 55 F 0%
EEITH. 610, FUHBMOLEYE % Hv7cEEIC
IO 5o EBRR T mRNARBOE{LEHH L D
WO 2TV — ¥ _—2{L L, ZEBERY % EFME 2 fESL
T B0 UTOREET - 7. '

1. ¥Ry RBERBEL T A REWFMCET 2%
(1) 9v MIBIBERIED 707 4 — LRI X 2 10F
Eowaetir ki By 555

(2) B 2MENEHTHRCEETHIRTO
mRNA UV OEEZEE L7 b E 0@ et Mk
2T 5%

(3) EBRHEEAMEOC MEEMRO B RIT
¥ R

(4) BIEFEBZEEL LOOERCBY2EDB L
UEME O RIBA(LFIERAT T AHF%E

(5) HARIBHFERSE T FORBENEI/IZL T2 REMF
i ’

2. mRNAZBRZI5IE L ¥ 5 R EICET 258
(1) #EZEY A7 IF /44 b AR SR T
ZFICT 2015

(2) (LFWBEICEDBTLLVF—ZEDIEEL LTHH 1
My A Y RUTENA VBIZTFRIOEN

3. BIEFRBET— Iy N— 2L FHL LTI
¥ 53 . ,
(1) {LEWBROLENFMO 2D OBEFHRE T 7 7
A WERIT S 27 L DFISE ’

(2) LEWEICLBRIZTRBATO7 7 4 VBEHO8H
DO XERIEHARF

BORRIFEARIC BV T, e obFEWEXHW
EERIZIVEMEEZILIIRHTLEELIITF—-Y 2 E
FBEL, #2377 BB R mRNAZBOEL: S5 FERE

BB EE T EARENFMERIR Y ) —= v 7K

RHEYTATETH A,
1. AN RBEBEETHIR2MTMICET 2HE

(1) Sv b IIBEREDOTOF 4 — LBIRICE 2{LEYD
BORLMTMEEICE T 5HRE

IR FERMK, KEFFEME

[E]

WE, BEOHMRIIBVWTIEEORBICEIAL TS
Ny —RTHDH 70T+ — A LMIOIREE L ORfR
ERRDLTOTFA— LTI E D & 28y OEEER U
EfRBEWOMCTD I EN MR Ao, —, RBE
EUETETHILEMHICIBEEOREERE LB I
DBHY, TNLOILEWMEIZT v ¥ LB TRRE
BCi37% < mRNARH, HREBHB L OCHEEEES
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ZEY, BEORSY D8y DREBB X UBIEICEELT
WwWarkEZONSE, LHL, TELEEREIEE LM
HBERE~O 7O 54— LAFFORHE, B2/hs{h
DEFLRMMEEUOBITPHLCIELALTORT
Wy,

AWFETIE, Ty FOEIERIEICBIT S 70T 4 — 4
TR ZREY T 5 & & 01, {L¥EWEAORFEIZL B
DERFEETOT - LDOEAL L DEEZH O 2IZT A2
LATE N, TUF A — AR AL 0%k
Mk TAZ e HNE T A, TuT4— L4fiE
Btk LC, 7 v MOMERIES > 87 O ZRITESRIK
BRI X AEE A L, $4, BEEICES TS
BN EMEARRYT LY v REET A TS L
T, 774557470 NT 7 4 —THLEL 724>~
TN O RICELIKENEC & B RITEERRET L.

[F7i]

iR 115 H F 723 e T 2R8I O 7 v MEB L O
JIMERED Y X s %, RITBERIKEN X O 558 - 3
rl7z, BEE7I3I0 s 3E 4 SR B SIKE T~ 7
Ny 77— TREIFA ALY T NE LI —RT
HIZEEbpHA B S NV E V- EESBREKIIZL D
YN DEBEIZE Y SHEEIT, ZRITHIZSDS-
RY)TZIUNT I RS VERKEIZLY & 72057
WIZX D PR T o 7, KB TRICS V2 R L,
CRTLBRIKERATREE TR L, £/, BEEICHE
SF25 00 BBEELLT 74T 40T NS T
4 — CHIREEYT » 7 % BULE U TR L 72,
W OPDFT XTI OnTIE, sy L
MoF N7 ARy PERYVIBLTM) 7Y Vb L
%, BESHICIYFEELL.

(45 & Z52]
1. 7 v MEDO ZRITEESIKENEOWET
7y MEP X UOPI IR, HEmMEE S CELY v
TN THAID, BEOFEHABLZIKBTIEY 37k
W B2 X ABRESLETH 57255, BB L OPIE TR
NSV B LURIELEREIZT 572010, HET L
T LS r TNy 77— L ikEI &t w2 et L.
F DR, EILH & L T tributyl phospine # &4 > 7
Wy 77 —=BLOER Sy FOFBIZL Y —FKkTo
JEd X OPIETENE & > 2% 7 O R TE B A KRBT A B
2o/ (Figl). ZOHETIET v MOEFRIEIET
DRRELSTHAEDT, BEREREOED SN/
TEENIT A LN TH B,
2. WUFNVEBEOT v PET T4 — LI RITTEE
Ty MIBWTEEHFEZTRTIEFHLEN TV
VFVERFIET T, 24BMREE LT v MEY 25y

DZRLEBRAKGEEGBOT v VRO b DL L
72, FORE, Fig2llmL7zk 512, 40 FUBEE
T2 EIME WA LAy oD e
o BHED & S ABIHA S A i TS DEAHE B
B TH B AR D B 575, ISR HEHIREL
ey TV THEDOT, RHB T LORBEOEIZLLD
b Likwv, b LEHTHIUL, 7074 - LHFT
A2 VI E R MIRERTH L Z A FE L
WA, BV SN TRMEB T E ORFICRITTALEDE
OFBEBHTELAEEFH L. —FH, INOHDE)S

Fig.1. Two-dimensional gel electrophoresis of rat embryonic and
yolk sac membrane proteins

Rat embryonic and yolk sac membrane proteins were isolated by

isoelectric focusing for the first dimension and SDS-polyacrylamide

gel electrophoresis for the second dimension. After the electrophoresis,

the gels were silver-stained for the visualization of protein.

Salicylate-treated embryo

Control embryo

Fig.2. Scatter gram of spot quéntity of rat embryonic protein isolated
by two-dimensional gel electrophoresis

The quantity of each spot in the control embryo is plotted on a log

scale against that in the salicylate-treated embryo. The spots outside

the area between dashed lines have quantities different over the

factor of two in the two embryos.
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FAORC BT 2 Yy BB F 13808 b e £ T D
OTHhIE, VU FUVBOBEFERIIESTL Y V5
DEEIZDOLMNS EMFENS.

3. BRFIZLBEET Ly vy b HEEHT A Y Xy
D[FEE
BEFIEEGTHY Ry ZEELLT 74 =T 47

WMATEEE LT v MIRETE & © %y % TR TR A KED

TN L7z, TR, BEFTICESTH5 /37128

REIZEEGTAI YR IO Ry b RWESH

(Fig.3). HESHMOHER, o5 vy 2 IREEFICH

55352 aﬁﬁ%nfw&w%ﬂ®7/n7ttfﬂm

ahte,

Low < » High
Large
A
MW - # i
% .
v
Small

Fig.3. Identification of a yolk sac membrane protein that specifically
binds to the embryotrophic factor

Yolk sac membrane protein treated with the embryotrophic factor-

conjugated affinity gel was analyzed by two-dimensional gel

electrophoresis. The specifically bound protein is indicated by the

arrow.

[FEFRER]

1) Usami, M., Nakaura, S., Kawashima, K., Tanaka, S. and
Takanaka, A.: Culture of postimplantation rat embryos in
rabbit serum for the identification of the growth factor in
fractionated rat serum. J. Exp. Zool., 264, 214-218 (1992)

2) Usami, M. and Ohno, Y.: Partial purification and
characterization of serum embryotrophic factor required
for early postimplantation growth of rat embryos in
culture. J. Exp. Zool., 276, 403-414 (1996)

(2) FRICH 2 MBAREHRE5TBFO
MRNA L XLOZEBICEE LA E2nE0ReMN
SMEE BT B

YR AR W, FRME, N i, Rk
[E8Y]

AR BOTIIEEDEE LT T I VBRI ATV E
vy, RIS 2 Ret i T 2R RI8EE LT,

RS RS ORI S5T A AT OEEIAEE
L TR %47 o7, 79 VEEZ AT VISR 79 A F
v I BRREEOEHFMEZIILDE LT, KAES R
RS, 77 A5y 7EETTHEAIL LULLHYS
NTWALEMETHSE, INSHTIFAF v 7HE»S
BHHHVIZEREN T I VEBI AT LDOANENDIE
BUzxf L, 3E, ReEffBashTtwns, iRz 4
VBT AT VOREM L ZERTHEROFF V=4
M b%E ko (PPAR-a) PROGHFET S, EE
TAERESECH L, 7Y NVEEI AT VIIFFEIZ BTN
O ¥ — L BBILRICES T ABEORIZTFRIREY
RAETHZEICE DB LKROEELTIHEL, (ToHk
ﬁf@%%%V@ﬂ%xbvz*;éDNA@ﬁ%,é

B r FRT A EVHLN TS, BOEEH
ﬁ BOWTIEHBN= MY v 2 ADEERUSHROINT
YADWRENET B, Mase N v 2 AO5 BRI
MMP-2, MMP-9% 3 U &4 5K EMMPIZ L b
A, Fl, TIARAI =T TIAII =TT
yFNR—%— (PA) ICEIBBREFRIZEIVELE TS
A IV, MR~ ) v P RBRSBRT AT TRL,
KFEMMP A iEHLE ¥ b MbNTWE, 2T
AEIZBWTIIE, 7 VEBIATFVELTT7 Y VEE
J-n-7F LT ATV (DBP) MW, J v MO
MMP-2, MMP-9, vufJ4—+¥% A 7-PA (u-PA),
B & Fu-PAZE(E (u-PAR) mRNA L~V I KIZT1E
HizowTHE 21T - 72,

[HiE]
1. RNADF#

My 4 2% —5 v F (#5200 g) % —#4PCL LDBP
% 8.6 mmol/kg R OHE LT, 1~ 48R Iz IFlE %15
WL, filoxy FEAVWTh—2 VRNAZFH L2,
2. cDNADEK

—ZASHCDNAIETEROX v 2 HW, v Fa~Fi
T—%T75A7—L LT F—FVRNADLERL.
3. PCR

cDNA%90°C, 54k, 77 4 ~v— kU Taq DNA
polymerase # & & PCRIUBE # M L, PCREIE (&
1 95°C, 308, T=—1J s 55C, 308, HER
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B 72C, 608) & T T4 < —I2Ib LY mEAT
o B, Aub TS5 4 v —R3EEEFICHRNLE
Fl & BEIIER L2, :
4. PCREYIOEE
PCREWIZ2% 7 72— A7 IV CERIKEIR, Y4/
— )= TRBL, BB ATV TFIAF-TER
L7z, &80 FOEGEERFEIRIC L CRO TS
EFThHar7ya7 V7T F3Y VEERBHAEREZED
PCREYDHEBETHIEL, BLEDT v MFEIZS
FAMECTT HAAHEE LTR L7,

(kR L HE]

Fig.4 12779 X 512, MMP-2 mRNA L X)L i3 DBP#
BEwmesETcay bo—vof2icml, D126
ety ba— VLRV TIZETLZ., MMP-9
MRNAV ARV S EE5EH6FHTLELABEMZRL -
(Fig.5). & 512, u-PA mRNA L~V & %54 6B R T
WokgzEmL, DBR1R2EBMTay bo—LLLVUT
I T L7 (Fig.6). —7, u-PAR mRNA L XL i3
DBP{% 5% 186 2 f5 Ik, 6REEITE S Ia Y
P VD4R ETHML, 12BEKCIET Y Pa—
MOLICETET LA (Fig7).

AEOEBRICBWTIZ, DBPIxS#%, EMERICE
THLETIRFHERT L0, HERSHRERMIC
B3 EMEmRNADOEE 2 H72. F0E, M
< M) v 2 RAOGROIEECES T AHERFTH S MMP-
2, MMP-9, u-PAK UFu-PARIZB V- TmRNA L XV

w
»

- N

48h

MMP-2 (Fold Change)

o

control 1h 3h 6h 12h 24h

Fig.4. Time course of MMP-2 mRNA level in the rat liver after
single oral administration of DBP (8.6mmol/ kg)

Each point represents the mean = S.E. of four rats.

*P < (.05 compared with the respective controls; Dunnett-type mean

rank test.

N

g 3

5 2 I

k) /

[+} Ry .

w

S X X X T\\x——«——«
Lo i

= control 1h 3h 6h 12h 24h 48h

Fig.5. Time course of MMP-9 mRNA level in the rat liver after
single oral administration of DBP (8.6mmol/kg)

OERDARLN, FDY 4 LT—RNLTZEHTH o 72,

E# 2 EERRICBWVTPPARe 2 At L TIRE T 51L&

i3, FEBRICB1T 5 DNAG R T 24 R R RS A 2 &

PO >TWS, o THRBERIIDBPIZ L 51

FEARMEICSEL D, Milast~ b v 7 ADGMTIHES R

HILERBELTVS, 20, BbH CHRICE W TH

fadt~ by 7 2A0ERE N MO BREIERI D L

Frohs, BERGIIBTLELEZIO L) ROHO

ERCINZ C, DNADIEBGIZ L 2 BE R EHABORED

RO T E DM B ER T A 2 Lic L il S

hrEZLbIS, DL, KR’ 5HMMP-2, MMP-9,

u-PAK Fu-PAR mRNA L X728, 77 VEEL ATV

DRI A RERZFHET 2 ECHERA LR L &5

CEVBRL IR T, ‘

[RFRHAX]

1) Kobayashi, T., Niimi, S., Fukuoka, M. and Hayakawa, T.:
Regulation of inhibin beta chains and follistatin mRNA
levels during rat hepatocyte growth induced by the
peroxisome proliferator di-n-butyl phthalate. Biol. Pharm.
Bull,, 25, 1214-1216 (2002)

2) Kobayashi, T., Niimi, S., Kawanishi, T., Fukuoka, M.
and Hayakawa, T.: Changes in peroxisome proliferator-
activated receptor gamma-regulated gene expression and
inhibin/activin-follistatin system gene expression in rat
testis after an administration of di-n-butyl phthalate.
Toxicol. Lett., 138, 215-225 (2003)

w
R

u-PA (Fold Change)
- N

control 1h 3h 6h

o

12h 24h 48h

Fig.6. Time course of u-PA mRNA level in the rat liver after single
oral administration of DBP (8.6mmol/kg)

**P < 0.01 compared with the respective controls; Dunnett-type

mean rank test.

5
g)
56, "
54 .
he]
éﬁ
o4 N
[ - - R - . L.
<
% control 1h 3h 6h 12h 24n 48h

Fig.7. Time course of u-PAR mRNA level in the rat liver after single
oral administration of DBP (8.6mmol/kg)

**P < 0.01 compared with the respective controls; Dunnett-type

mean rank test.
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(3) RENERMAOL FEFHREOBMEBIECRE
THEHE

Frondl  FHERFIRS, HEFNL

[EH]
EREBEMVONTWEIERMBEOFTLREDR
BArAL, ALESRPALHRBO LI ICBVEEIE T
NAEEMICHV2EEEEAREOME L LTARTRTH
B, SERBERMENZ, AFYLVAR (v v
OAh-EYTFUM), ANV - saLEER, T
EELEFAVLNRTVEY, EERAMEPTHBRY*

BB LDOOTEI T b HEL TV, BMSALE

B AL - AR O A7 O FTHEERIC D AR
—EE L NHD 0, RIS a8 2 O
BT LFEETHS. LrL, @RI
WL, @EIEE AV oSt R B R R AT
bRTWBIZE T, EFMOREE, FFICF51bEE
WRIZTEEIZOWTHSLFESIThR T, £
CTAMETIE, BFMROES bk E B ICEHE
TAHHERHLL, 2EMHOEF e MEFHOES
{ERREI S I TR R R L 72,

HERNICEA S-SR RERMENL, BT8R
1A RUEBOMHETD, FRENAROEEICE
BERIFT. 22 CTEMETIE, O, BHELEEY
BWIEMLT, E¥e MEFHREOBEKR UMLK
T REY REMICEEM L. ki, BRERORLS
RNV LEED ETHEELLER e M EFHRO
Gt % RER L /2.

(]
1. £BEor NMEFMBOBERUMUCRIZTRE

&R I12iE, AlICl;-6H,0, CdCly-2.5H,0, CoCly:
6H,0, CrCl;-6H,0, CuCly-2H,0, FeCl;-4H,0, FeCly-
6H,0, MnCl;, MoCls, NbCls, NiCly,, TaCls, TiCl,,
VCly, ZnCly, ZrCly (FOBMESE T, DITHSEKIZENE)
FHW/, F, MBICIZER R MEFEHR NHOst
(BioWhittaker, Inc.) # i\, ¥#1l2iZ5 mM g-7"1J) &
0y BT M) ARTI0%GBIRNEZEETHa-
MEM 4% Fivi 7. MIBa0HERIE, 29— Type |
a—h247 V7L — +210,00018 O NHOst #lig % &
L, 4FMZCHEREOSBEL UL ml &
L7z Dk, BRECSBEYEUCELTEIED
HRETARL, 2:EMEEL ..

HIRE O1E5EEE 1, TetraColor ONE (AE{b#¥T %) #»
HOwTHlE L7z, SMEEEL LT, TVAYFRAT 7Y
—¥ (ALP) i, Ny =bu7z=) YEEEEH
CHWTRS = a7/ —VOEKEE LTEKRD, &

VLB, AVYYLC-FART I~ (FIfCHE
T¥%) *HWIEELE.
2. ERNTIT LAEEOMBEYE L FIFMIE IR
Wk R &R 8F U L &% (13Au-58Ag-21Pd
B U 10Au-62Ag-13Pd) (oW C, [EFHABERVER
MR OB 2 RO 4 N T4 > ] 1230 Ml
FURBR LT o, MR VIOMEL %, 3Hi212 MO5
BirHwL £, KEoBmIZXsibE, 6
cm?/ml, 37°C, 24WEM DM TIT o7, MilaniE#g,
24 TV 7L — MISOED VIOHRL & #EfE L, 24 BFS
#UZ100% L R U 4 ORE OB E IR L. 6
AREELLRE, FATFREaLTEYIVOaOD=—
Rz, avbu—-VEOaODZ—-¥E50%HET
D OEE (ICs) % 71Y v METERDIL,
ERNRT VY LEEOEFMROE S RITY
L, MUNERRBERETHRERL . BV sl R U
Wi, 10EBLEMTHL. BELLRNE, 35—
rFroTypela—tr247 V7L —MIBE, F0OLIC
40,0001E/20 110 NHOstHif % A K v FRICIERE L 7.
FEBAASSUEHC I L 2otk, Bl mE R, P&, E3
Bl OMERE TR 2 2cH L7z, 2B MIER LAk, Mifaon
WA R O ALP &Y, 7V y AREHEIE L.

(W3 & E5]
1. £BEoe MEFHROBIHR T EII KITTEE
¥ FEFEMEOMEIEIC BT 5 50 %HET L ERE
(pICsy) 1%, CACL < V(< CuCly < CoCly, < NiClL <
TiCl; < TaCls < MnCl; < ZnCl; < ZrCly < FeCl, <
FeCl;< NbCls DIMEIZ % - 7:. %3, AlICl;, CrCly,
MoCls, NbClsid#&5 L 72 & iEE (1 mmol/D) B0
THWBEEHE L b o/, T, AT LEFIRE
ELFILIc B 550 % HETIWIEBE (dICs) I,
AIC1; < FeCl; < TiCl; < CdCl1, < CrCl; < MnCl, <
CuCl, < VCl; < ZnCl, < FeCl; < ZrCly < NiCl, < CoCl, <
MoCls NI 2 o7z, %P, NbCls XU TaCls;i3, 771t
TR STz, plCs & dlCsy DN ITHEBRIZZED 5
N, pICs & dICsy DA S, EEBIIIDTO LI 12
SEsh7.

a) BIEEMHET 5 ARBIE (pICs/dICx<3) : CdCl,
CoCl,, CuCl,, NiCl,, VCl,

b) MIAMERE L VEBRECHLzEET2£BE
(20 < pICsy/dICsy < 400) . FeCl,, MnCl,, TiCl,, ZrCl,,
ZnCl,

c) FLEMMET L EREIE (1,300 < plCsy/dICs) -
AlICl;, CrCl;, FeCl;, MoCls

d) bz iR S22 &8 - NbCl;, TaCls

INSDEREDS, BFEMROBEINIIEELLnT
St HET L EBEIE (AIC, CrCly, MoCl;) %, &
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FHR OS2k &€ 2 £ (NbCl;, TaCl;)) O &
21, BRI E L RIZTEBIENSH S 2
AR RAR
2. £885 U AEEOMBLEN & B REEE
&N T Ty LA EDOVIIMINL & v /- R B SR
D& E % Fig.8 1277 L7z, 13Au-58Ag-21Pdix, 100%
MHEBE T IO —0REZzHEL 20 o7z, LL,
10Au-62Ag-13Pd i, MHEOBERTFMICaT =~
DHEEEEL. %35, 10Au-62Ag-13Pd D ICsid
675% ThHolz. 612, HEHEPIOEEI+ v 2F ¥
¥5y—V— ERKETHITLALLZ A, Ch*' i
FEAY13Au-58Ag-21Pd Tid 23 pmol/1 T o 7= Dk L
T, 10Au-62Ag-13Pd Ti3160 gmol/1Tdh -7z, CuCly
D IC5A200 ymol/1TH 5 Z & L 4bET, 13Au-
58Ag-21Pd & 10Au-62Ag-13Pd DR H M DL,
IHEHO CPBENEICRABDTH .
TV AEEOLTERLZIEE e MR
DFDALIRBEIC RIZTHE % Table 1IZ/R L7, MR
ROTALPIEY:, ANV LEBEOTRTIZBWT, 13Au-

125
S 100 F
> .
.0_:> 7% r 4
O #i#
+=
L 50 =
()]
L
g 25 r \##
0 1 |1 1
0 25 50 100

Concentration of Extract (%)

Fig.8. The plating efficiencies of V79 cells cultured with the
medium extract of dental Au-Ag-Pd casting alloy
Medium extraction of 13Au-58Ag-21Pd (circles) and 10Au-62Ag-13Pd
- (triangles) with M05 medium at 6 cm?/ml for 24 h. Values are
expressed as means * S.D. for 3 dishes. Significant difference
compared with control at **P < 0.01 and compared with 13Au-58Ag-
21Pd at *¥P < 0.01 by Tukey-Kramer test in two-way ANOVA.

Table 1. The proliferation and differentiation of NHOst cells
cultured on the dental Au-Ag-Pd casting alloy

Sample Proliferation (%)  ALP activity (%)  Ca amount (%)
13Au-58Ag-21Pd 36.8+3.0 28.6+4.9 27.6+2.5
10Au-62Ag-13Pd 224+63" 13.1+4.8" 221+21°

Values are % of the controls and expressed as means 8.D, for 4 dishes. -
Significant difference compared with 13Au-58Ag-21Pd at P <0.05 and " P <
0.01 by Tukey-Kramer test in one-way ANOVA.

58Ag-21Pd & 10Au-62Ag-13Pd & DFIZITHEE L AN
LN, 1DEBRTES N CuCl,?plCs it 7.4
pmol/1TH Y, Cu? IEFFMABOMME R MET 5.
Vigiilax v/ -fiRREERBROERE LG T,
10Au-62Ag-13Pd O & S L AEM E 1L, Cu*" D HFHH
EIRETL I ESEESN,

A DL LB R Ut fitE L 35
HEREL, WIRERORLLEERT VY LEEDES
LRI R A AR ISR BT & 22 $ 72, BIGAIC
BBV THMEEET S &) LB 2FMET 2 2
LTS ), SRMHOBHEBEFMEL LTH
HAThs.

[(FFRFARN]

1) Isama, K., Matsuoka, A., Haishima, Y. and Tsuchiya, T.:
Proliferation and Differentiation of Normal Human
Osteoblasts on Dental Au-Ag-Pd Casting Alloy:
Comparison with Cytotoxicity to Fibroblast 1.929 and
V79 Cells. Materials Transactions, 43, 3155-3159 (2002)

2) Isama, K., Matsuoka, A., Haishima, Y. and Tsuchiya, T.:
In vitro toxicity test of dental casting alloy using normal
human osteoblast: Comparison with L929 and V79
cytotoxicity tests. Journal of Toxicological Sciences, 27,
382 (2002)

BEFRBERES LAOMERICET3EME &
UEMORIBELYNRITICET 2R

=

BIZFHIRERER  EiElE

[BH]

S INHIFE FK506 <° M8 $E5E 3 Minoxidil @ & 9 738
W - ALEWREOHS ORIEA S X O#HE L L TLERKIC
B H 8N ENHMOEN TS, LEFHOIEK
DB AR LB L U ER AT OB kI
WHTARMERSTHD EEZONDD, LIRS HRET
BIEWEYDOARERIED) A 7R TH I EDHS
NTw5, Fak, OHIGERELT42) 2 L2 HI
E L BIEFERNT 70— FOuiEEd B H ShTtw
L7, ANBHEEFEREMOCHMEROSL - BRICE &
ETRELRNBTH L, LEWEDB LU ABREET
BRI X BLIEKR - DEFEL Vo HREREDOETF IS
Kicbh7zbtEZON TS, FLRNERDS L UGEIE
MERLRELRETIEELEHETH L2 L L aH
Sk o0h ), HEOCHRY —BHREELLIETV
. LR O EE & B 9 2 8% 4 74428 @ nodal point
ERDIBRT v TEBET S I LIMREBLUZOR
EXBFET L2050 TR, BY - EFWEOLHIC
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BT 5 EIMERERE - HEMEMORREERS ETHEE
Thbh., EE, BROUFIBOTLHL V7 LHIE
BIZFORERRE, FOHWMIEAINV YT LR TD
BIEFBLCY VAV ERBOBRTISHETHES L
LZEFHLME RS, L L, OF/ANBEEI LTS
LHIHEEFLCERRDEERTH D25 E9 5, L/
HAN DT LHHEEFDERDLAENOBITICES
LTWBEI D, HAHVITET OGRS LYY
LI EFERILT 52 L2 Y IR ORI ET
APEIPRIINTTHLOITE Do/, F I TAMN
R TIHOMERIT BT 5 BIMEAFM - FEVFEOEE L
LTOHNT Y LEERBEZFOEER L RFAT S 2L
HIE LT, DEAREICBT L8NS LYy
LI OFEE % 3 L 7.

[HE]
1. &

/MRS LHICBIT ARV YT LOEERE
WHREERIE O L TR E 2 2FH2H - T 5, LD
FRIZBWTH I T 7 LIEHEE 2 5 B/ BRI #H /0
FiECa’t-ATPase D X I2 X VLY AT R, Fihlafk
NADAN T LEEEY NI EAINEI AN VT &
DRFEING, BHEMOBEIE > THIN YT L5 H
BN S ED I VY A F v AN EFEo THAT
L, THDHE o THNEEI VO AT ¥
AUBEOL, PMEEREICRESh ALY LOH
FE~OKE (CICR: Calcium-induced-calcium -
release) PERINNHELIFIE R Sh b, B BEEk
Ca’*-ATPase Dtz -k Rk T 2Ny LIFEN 50 E8
RIS R R RS TF2 Y V2 B2 L Dl
NTWwa, FAFIFUNVOBEMERTLLLIZFAKRT
PN D) VEEEIE/MER Calt-ATPase D AL T
LT ABEMEOM AL ERIL, HRELTLH
RO LR 720, a3 F VU EHTOET -5 —
KEDLHERMICALVEZ 2 ) v % 200885
BMLArF AV 2y 7w A (CSQOE) Tl
INRRD IV AEEIIEMT B SO0, BEIEE
BIUZBITD Ty S E L SHES R, e
ETLTWA, F7-[IC, CSQOE~ At EL%E
ET5ZLBHMONTWS, —F, "AKTG NV 2R
LA/ v 277 by A (PLBKO) I2BWTiEH R
KT UNOREEEEICEY, LABO LA L LSO
ARV LR Y TR B L ONLDUHEEASRIEIC B
AT MR TWES, AL TIZFCSQOE~ ™ A
2O/ REAR L E TV, PLBKO ™ A %/ L/
fafrtmgieEs 7 v e LCERAL, LEMNaga vy
LA F VHBREZERELTAZ LI ) BROLTHOR
RESHET LN E) 2 RETT5HMT, CSQOE< ™

Z & PLBKO<7 W A% B L F2H# & L TR ER,
CSQOEZR!, BXUVKAFT Y INURIBN v I T
FiZAant sz A b 2BEHBHEL LYY A (CSQOE/
PLBKO) %{Emk L 7:. F2i- o EmRIIREMAMR LY
MWELASY ADNADOPCRIZE Y EEL 7.
2. LRREREAT

In vivo \Z BT 5.0 HERE I Avertin 12 & B RRER T, ZHE)
R SIEALIZIAF I T —HF—F VI D ELER
ZPE L TEORBMA ZHBITT A LK DEFMEL,
ex vivo I BT B BRI SR L LI D 5 oy
YENVTERZERL, LB SRS T CEITIEICE
WAIZ Lo LEE X HIE L TZ ORERIMS  fF
HZEIZEDEFHEL 7.
3. BRAHEMEF

BERT 7 A L) ELEMMIE 29 75— YRk
DAVEREEL, k=Nt vF 7Ty THEILL )G
BN, L-2 A4 THNVI Y LEBRBLUF NI YL /5
VI LLy AF 2Py —EREFRELL.
4. ¥ T EEWRB X ORI RBRT

LR INKE Y 8 BB L OBEFRBIEFRE
NWLERFREY 24— FOERMET 2 A 270y T 4
YU BLCLEFHHERNAZ AV Ry b7y M
X DN L7z, #RNAIXTRIZol 3 & AV THlig L 7.

[iER L ZE]

1. CSQOE~ Y ZAnFEHEOEIZ & 5 %1t
DRROTF#HIEE COBERFTHAHH, EIIER
PR T A5 AL UCIEREEUHIERB LI
WY LARERREIT I EXFMONT VD, KifzeEY
EDOEL 7:CSQOE~ ™ ZE 7L & 12312 Jones et al.
(1998) itk o TH LI NV LY A R VARRE~
Y2 (1045) PEHERATEY, SOEFVIERME
BOEFNLIN LI N7 A M) UREBEISD L VIC
bEDLLT, AHI6EME CILLREICLIETELT
LES. I, RIFREDETNVII3» BT
TEEINIEED b N, 2 OHESAELIIRIE DT
HEDETHLINEIDERFTT L1012, KHEED
EFNIIBULLHBEBREOME 2~37 H vs. 17 %
Rg) X AR RN, o FEWENS LU
ERAE > SERE L 72, FOFR, Jones ef al (1998)
DETIVEIZEL Y ARIFFEIEYLE D CSQOE~ 7 Al
K177 B CHR EORFEIIFOLNT, 177 F
TOEFEDHI0% THo72. T, LHOINVEI L
ARNYYF R ELANLMELT y BETL EH L R
e, AR LBRC0FOBEEIIPHERSINT L.
EELRELHICB W TER/NEERA v 27 L- ATPase,
RARF VN DFT ST ELRVPENTE L2 D
AH, 174 BiGO CSQOE w7 A LB HI<wy 2B}
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5.0E/ME R Ca’t-ATPase B L R AR T VNV EIZ
EITROL N o7, BERE (2~3 4 A#E) CSQOE
TR BVTCULLERPRES TS, 177 Ak
D CSQOE~ 7 AZBWTIRELEMIZIZEEIZbY
AKAL - BHEL LTV 0on, EALEHEEE /K
BRI EMBLERTHAELEEBRON o7, £
REEE/ARER (WEML - LAE0REE) b InEsic
YA BLUBEGRROEICL 2 EVIREOON D5
7. B CSQOE < ™7 A2 B\ Tl B MG B 0 L5
NFBARA VY LR EBRE &, FRITHE D BL AR RE
BESFHOSNTWEN, 2~37r ARBL U177 Ao
CSQOE ¥ 7 AL Fh DILHERE - AR AR & HLEE O A EAE
RIZEDBETLAcL T A, BRICSQOE~Y 7 A THE S
N7ARDUGERE B & DIRIMARERIIINER IS & o TS HITE(L
TRILORVILNBELPL Lok, ThLDHRE
D, OERREO VY AFEEEILOIEROFRE &
BHICEb-oTWwWaZE, BIUANY Y AKIHEEEL
VLS LIERDLAENDOBITIZELT L HET2o»
TWI EHPTRBRENT,
2. DE/MRARBEEEDEIZ X 5 CSQOE ERE DEAL
DEINRRD B v 27 AGlEEEE &R Dhb 50 R
RFHEDS, B/ 7V 3 LEHTTHEIC L o TH
BT B0 2RETHENTCSQOE <Y X & PLBKO <
7 ADRE % 1TV, CSQOE/PLBKO ~ ™7 A D FKIRAE %
MEFLA-EZA, invivoB X Wex vivolzBWT P
CSQOE L DRIURHEEIX R AR T YNV RIBIZE - T
FAERMOLHEERSEUECEFCHETAZ EHLNE
of:, BHELLERRIZA 724y (WENBEA VY
LTy ANVEAE) 2S5 LAEBOF MO LA
VUL AF vV —RFERMELERENS,
CSQOE/PLBKO L5 #88 TIZ L/ NEED A v o 4
BEMXCSQOELHBHiRL Vb EALTWAZ EHHSL
& o7z, CSQOE/PLBKO ULFMIRLD L-EIAH Vv
LF XA NVERZPHELZEZ A, BROBEEILH
CSQOEMM L B b HL o TWAB I ENHLNE L »
oo L-BA Ly A9 % A VEROBIEELEREIE
CICRICE BNV T LREEEHBETAZ LML, 2
DR 1Z CSQOE/PLBKO #if21d CSQOEMIfR L v &
CICROMENBH VI L EZRLTWA, AR L
T CSQOEMMIZ R VIEBBAFFHEE © b 27, &
ARG Y NVRIBICE D IGEENEA R O TP A AR
EREFTRBE LA, £512, PLBXRIBIZE ) CSQOE
MO 4 XHEF L7z R, CSQOE LI
WTEATALEES YT LAFRERRTF FEEFB L
UCERHEaT 7 F Y BIET Lol B~ — 4 — &
EFORJPET L TEEHEICEET LI EFHEL, L
Lol TNHEDMRIY, PLBHEENETD L idl
B/ A VD AILD AARBREEDTUHELZ & D LERD

BISEREB L O 7Y » FBREP R IND 2 EATR
&, FERILIHARER DR BV TH/MaED IV
U Ll ERE B X ONBRRE 7 LN s BRRIEF O
BBPRE Lo TWDLIENHLNE R0, 72, i
ANEAERREEZ b 25 TERANL ORI T D8 L
WIREY — 4y PR B EHRBENT.

[RzRRX]
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(5) HIRBERSEDFORRE(ERIFLTIREMT
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MR TIREFEOMFEES L T 2720,
BEOFEERE TER T 2 KRHMMBKEO LI E AT
b, TNHOEFEHOFEMICENTLE S 2 &p %L



BIEFEREIFEL T2 MR OREMEFMEEICE TSR CERI12FKE ~FR 144 5) 115

T, ZIIZT, BHT oA RELT, BEAENESE
DIEW L EZ OB HEME - AR Lkz20=—-T v
A L EOFELE o THRREELFHT S L, R
DOEE L FEE, LITLITREOBE W LIZEED

RGVBBEIND., Z0L) LEERBR Y Y 2RTh

DOOFIZE, HOPICHIFY A7 2o YEFEE
Na, KBTI, 29 LARROERMLNE= Y —73
TTIdE b2 ENLWBIEN LRI ICRE Lo EE
HrFHL, OV TEREEWEEFMIc oL HEL LT,
an=—7 v AU EOMROIFTEAHEETFR
RV 570, BEOEEFERELICOWT, Mgk
BEEEF R OICRETL L ZRtE L.
HEAEWEE LCEIRL ANV Y ride P TOHIM
WHEREHEPHONTWEILEYE TH S, & IHPER
EBET NV TOARMREREZERT S 2 LIIFH T

otz b, RyEyOBGERETIHTLABMIC

o TEMATEATLE Y, —RICHILFLHRT A1
EbLZwv, Ihz, BERFLLQIEI, —H6EM, &
SHOMBMAZSE LT26BMENRETE, 2OH%Y
3008 %EAL LT, RECHOLBIFREShLZ LW
HoLPich o/, CORMBHEREOE R L HELEHMT,
INE CHEMBMEERECESLHTTHREELTTOT
Wb, ZOME, ThETHENELEL CWcHiRaEE
CELT, EE52B% LRSI SRR
® (BUUVEE) WA LT, XyVr &%k, &
giifgoMiEEEsME LTl L xHL 0L L2, BIZ,
ZOEEIZPSIRETTATREEEINEWVWIEDNDS,
FAERCIEp53 b L (IEpS3 KT Y ¥ F VB F OV
NP FEINTHIBBIELZEILE 4TS 2 P EE
i, FESEL TR ORARDMWANME S L.
7, FRRMEREE, NO ¥V REELRERCHIE
By oh, EMEBABRKEOEEITESHELLEL L,
O, MR ZEERIBA D 0 B, AIREED
7O E—FiHksE LTERTA Z L8 AREL
LTHEBENBIIEST. ) LEKEIZH->TiL, ¥
FEFIEAORIG & L COMERER T ORI L FRIZ,
ERGEROLZODIHRTFORERALEPFER LTS Z
EDTFRENL, 2T, ThooiEEe2EEz, M
R R EE R FRHORHE(II DV T, RN LBE
AL EFAELE. SRIZEY, REBOTENIILY
FTLOIKREERLTYH, MBRHEROEETHOBEE
ABRTHIL MU CHTHEREA =X LANPHEHE
N, 79 LIEBOEIIT o RFDEER ETEEN
IR D HEEEIERINLLDOEE .

[HE]
1. NV EVIRARE
Ny Yy OBRRIZ, MERFLSEICBW/Z1H 6K

M, A5H®D, Ay T a—-LTiTo7 (Fig9)., N+
YW O(FIEMEE) 216 TiIcmE L T, ERELT,
HBHRXBEABRE S 2 o N N—NOBREERICIRAIE
oo FroN—HNOXR B OBEEX, 3007812,
HARrUw 757 4— (GC-14A, B#E) L TE=Y
=L, Fzr3—-NIF, @E24+1C, {EES5+10%,
1 H 12O G EI = MR L 7.

Wt~y A, C57BL/6, 8BEKED+ A% H\v, Fx
YON—RNOERS - JICTRIEE L, SRS
BE L0 BB S, @FHECRF-12 v,
NV UBEPIIBAEE L, M, EE (shambgH
B X, NEVERTVWRRERIC LSSl -7,
WU - = v N — A E 2TV, 8K, LR LD
FHIBERERERE L.

2. Gene Chip f###7

Nr¥UEHS (BRERGBSHE, DS BEERG 12
HEH, D12) 2wl BfEH (BHEREE3B, D+3)
12, TRENBER L shamBEHEFO~Y 7T A2 EHRLT
FHMBETHFERL, #HERTFELL (Fig9). Z0Loh
b, BEE/NN - VEREFFTr0OnT L e Rv
T, WRNAZIHE - FE LA, SHE2LMWMB LR
RNAL0 pg % #5% & LT, Affymetrix ® mouse U74 Chip
(D12) K UIncyte ® GEM {gene expression microarray)
system (D5, D12, D+3) I X MM ELTEIMRG
Wa4To7:. 1B5N77— %13 Gene spring™ (2 T
L7,

[ b #53]

NV CBFRI2ZAZICBWT, BHMACIBTS
sham BR B #1239 5 BB R F AL & Affymetrix D
mouse U74 Chip # W THERE L2, ER0—5HL
LT, MR EELEFORIBEILE Table 212 &
Wi, TOHLBESH, 128 R, BHESILEZIBO,
RN 2B ETFERAZNCOBE LT > 72 GEM TOH#E

4.5 6 7 8, 1112 +1 +2 +3
111

stam- 7] LT 1111
wemed %wm?]jj?

Affymetrix D12
Incyte GEM D5 D12 D+3

% The days benzene was inhaled: 6hours/day, 5days/week

Fig. 9. Schedule of benzene inhalation for tissue sampling
Benzene was exposed on days shaded in the figure. Exposure
started 10:00am and lasted 16:00. Tissue sampling was made at the
day indicated by arrows, i.e., fifth (D5), twelfth (D12), and three days
after termination of the last exposure (D+3). The sampling time was
strictly made immediate after the exposure termination of the day.
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Table 2. Expression changes in genes related to cell kinetics after
12-day intermittent exposure to 300ppm benzene (D12 ;
ref. Fig.9) (Affymetrix, mouse U74 Chip)

Gene name Accession No.  Fold change
cdc2 (cell division cycle protein 2) U69555 1.04
cdk2 (Cyclin dependent kinase2) NM_016756 1.17
cdk2L (39 kDa variant of cdk2) AJ223732 0.83
Cyclin A2 X75483 0.88
Cyclin B2 X66032 1.11
Cyclin D1 M64403 0.64
Cyclin E X75888 0.71
Cyclin E2 AF091432 0.93
Cyclin F 247766 0.94
Cyclin G1 L49507 1.67
IliJI:Epplr o(tcgiﬁl)m D-interacting myb- U70017 2.26
E2F1 NM_007891 0.78
Mdm2 NM_010786 0.68
c-myc AH005318 0.80
Fase Ibitar/Calkna) AFO44336 149
p18 (Cdk4 and Cdké inhibitor) U19596 0.90
p19 (Cdk4 and Cdk6 inhibitor) LO1640 0.75
;i:bi(g{crz)dependent kinase U09507 1.51
p53 (mutant, 181L->R) AB021961 1.43
Retinoblastoma 1 M26391 0.91
Retinoblastoma-like 1 (p107) U27177 1.02
Wig-1 (p53-inducible zinc finger AF012923 2.19

protein)

DFEF % Fig 102”7, , .
1. XY YREEICLSp53 RO EBIEFORBER
P3RS ZDEEEFEMIC L > THEM S REZ LS

A
2

o 1.5 A

o)

c

®

L

v o

°

L 0.5 & Cyclin G1
] -~ Dmp1

-4 Rb

0
ShambD5 D12 D+3

Days after benzene
treatment

- HEFTH B Mdm2 DA HPEHE S .

N5 Cyclin G1, p21, Wig-1DRILEOHINE p53 DD
Cyclin G11%
DNAREEMO G2/M arrest IZf 545 Z L ASHIS T W
4. F7:p21i3Cyclin A, E, GOIHIHT-L LTabHR
B, TITEOLNIRERIE, RIRLAENVEVIZED
EMANGN L pS3 B ORI > 7/ F VB HESET A L %
RY PE3RKT Y A TORMHRR, p2l DEATEOH
MEELLCTFETHEHRETHY, pb3FDLDODEH
BEOMKELTLIZL B2V 00, FOEEFEH
DWERD, THRINET S L SRLBETFHOBIZEL
tLTEkszohizbnbkEZOLNS. {HEL, in vitro
TONRY ¥ UBERES, T CERE SN OE
OIMHFNZ LT, p2l DD peak (IR FEX12AHIC
HY, GLARWL., Ziud, sdlifasiesEicgL T,
P21 R EMME CR T A0, He M, 55108
M TOZRELTLORBML TRV EAFEZLL
h, BE AEOKREPFT IO T —H%ETIR, XUE
v %100 ppmBEFE L7234, BRI G, p21 A8
T5L00, AMRBED M EEEIN TV AEMAT
ER - B E T, FRORONA RV EORENL &
Nz, EZAPZOILIE—FT, FAER~TT AI2100

ppm D BB ABRTE 24T - T b GRS 3L

W2 EH, 100 ppm TIE, FUER - #pMENE S E O
BERIEEE L WITEEERH D, HRELT, FELH
MRORENERBEN LI L2 RELL TW5E 2 AR
EEN, W2, 300 ppm TEHE L 2B HAK THp21
OB, BHRIBETLEDLALELEZ LN
5.

B
2
o 1.5 }J
o)
=
©
£
v
>
° T+ cdc2
0.5 O cdk2
~&= Cyclin D1
=%~ CyclinE

0
ShamD5 D12 D+3

Days after benzene
treatment

Fig.10. Sequential gene expression change from non-treated sham control, day 5 (D5), day 12 (D12) and 3 days after the last exposure (D+3) (GEM system)
Ordinate indicates fold change to the sham control. Panel A shows genes suppressing cell kinetics, whereas panel B shows those accelerating cell kinetics.
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2. RUEVERILHMBHEMNERBETORIER
p53 BEBEFHORRENICIA T, ple %,
Dmpl &\ 5 72 p53 L IFFIRRBR QM REIFE T 0%
BREOHMMLBEE N/ (Table 2). pl6™*ix, Cyclin
D1/cdk4 b L < iZ Cyclin D1/cdk6 DIMHIEF & L TH
bhb. Z@Cyclin D1i%, Cyclin E/cdk2 % i& 16 L,
LHIZRbZ Y YEMET A Z L TARIELT S, U CERML
SN 7-RbiZE2F %358 L, = DE2F % Cyclin E % &%
3%, \bifpositive feedback iZ & T, G145 SHA
NOBIMMEENS, SEOKEETIE, hbMbaEE
REMES T ORERBEIEANVE Y REITL o TH sham
BB L ERTROT, NUEVRBICLHMBEHED
FILRBIC—ET b0LEXLHNS. #, Cyclin D1
i, RYEYREHEHRS HEICRREROEMARAED 5
5 (Fig.10B). 115, Cyclin Eidtr UARBAEEIH,
bND, TNENRVEYREE L MR EEOHIH & W
IBEEIOHIT ARG E, T hE LE S IR E
EOETIRELEMR 2R L U CHEREN,
Dmplidpl9 2 iEMALT 5 Z L2k o TR RIEE% 11
DEIEPMLNTVAEY, RHEIRABOpIONEEE
BT LLE 3 hdo/, LAL, 2hE TOMET,
EHEICOWTIE, BERGEHS (1H, 3H) (2sham
BERICHNT2EERICEAL, Z0H%H0 1.81%2%
THETAD, RBELHEHIZIEshamBER L OEREN
BOLNENZEEHRELTWAD, —F, Dmpl D3I
BHEFSHEKELTLEE L 2V (Fig.10A) &
5, B EEIIRZHS A TIER WA, RYEFLOE
MmINHERE 2L, ps3 R USF DRE S T2 X T Dmpl -
P19 L AET A Z EAURIE S T,
3. RV UYREHEICEAMPBEHENEEEFRED
e
NyEVDOREELRLET AL, MREEROIHIZ/ER
LTWwW-[FiE, 20BEEMEAL LA (Fig.10A). =
DT ik, BHERILEHER > ICEMEO BEERED
RRIBHIER, p21 ¥ vy B, BRRIEERER I
shamBER L EZERO VLNV FTTRTTAI & &
ELIL—HLTWwAbDEEZ S, FBICHEIERER
FE&LTede2DEIROMMPBIE S /- (Fig.10B).
B, TRTOMIEIERTFIRBELD HERHIIHEM
5 EEEL v, KELEEEZERLL»THE D00,
HIHEO R E #2655 EMATEL - 45O B5EIC
RSP LB LR ENLY, MENERLRMT S
HLE DB E0DhOMMIIOVTIE, 4, SRS HE
TOFERITL, EFHARTOERLOERIIOV
THRHEZ2ERLZETHLMIILTWE LW, [FREILC,
#£47 LT 100 ppm TOEHRZENEEIZ DWW TBUUVER H
WD B ET, BONTWAHREZ —TTHIC
HIETHIENTELDDLEIFETS.

6)

9)

k=534
Hirabayashi, Y., Matsuda, M., Aizawa, S., Kodama, Y.,
Kanno, J. and Inoue, T.: Serial transplantation of p53-
deficient hemopoietic pfogenitor cells to assess their
infinite growth potential. Exp. Biol. Med. (Maywood),
227, 474-4799 (2002)
Yoshida, K., Aizawa, S., Watanabe, K., Hirabayashi, Y.
and Inoue, T.: Stem-cell leukemia: p53 deficiency
mediated suppression of leukemic differentiation in
C3H/He myeloid leukemia. Leuk. Res., 26, 1085-1092
(2002) .
Yoon, B.L, Hirabayashi, Y., Kawasaki, Y., Kodama, Y.,
Kaneko, T., Kanno, J., Kim, D.Y., Fujii-Kuriyama, Y.
and Inoue, T.: Aryl hydrocarbon receptor mediates
benzene-induced hematotoxicity. Toxicol. Sci., 70, 150-
156 (2002) , '
Mitsui, A., Hamuro, J., Nakamura, H., Kondo, N.,
Hirabayashi, Y., Ishizaki-Koizumi, S., Hirakawa, T.,
Inoue, T. and Yodoi, J.: Overexpression of human
thioredoxin in transgenic mice controls oxidative stress
and life span. Antioxid. Redox. Signal., 4, 693-696
(2002)
Tanaka, K., Watanabe, K., Mori, M., Kamisaku, H.,
Tsuji, H., Hirabayashi, Y., Inoue, T., Yoshida, K. and
Aizawa, S.: Cytogenetic and cellular events during
radiation-induced thymic lymphomagenesis in the p53
heterozygous (+/-) B10 mouse. Int. J. Radiat. Biol.. 78,
165-172 (2002)
Yoshida, K., Hirabayashi, Y. and Inoue, T.: Calorie
restriction reduces the incidence of radiation-induced
myeloid leukaemia. JARC Sci. Publ., 156, 553-555
(2002)
Yoon, B.L, Hirabayashi, Y., Kawasaki, Y., Kodama, Y.,
Kaneko, T., Kim, D.Y. and Inoue, T.: Mechanism of

action of benzene toxicity: cell cycle suppression in

-hemopoietic progenitor cells (CFU-GM). Exp. Hematol.,

29, 278-285 (2001) .

Yoon, B.I., Hirabayashi. Y., Kaneko, T., Kodama, Y.,
Kanno, J., Yodoi, J., Kim, D.Y. and Inoue, T.: Transgene
expression of thioredoxin (trx/adf) protects against
2,3,7,8- tetrachlorodibenzo-p-dioxin (tcdd)-induced
hematotoxicity. Arch Environ Contam. Toxicol., 41, 232-
236 (2001)

Yoon, B.1, Hirabayashi, Y., Ogawa, Y., Kanno, J., Inoue, T.
and Kaneko, T.: Hemopoietic cell kinetics after intraperitoneal
single injection of 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD) in mice. Chemosphere, 43, 819-822 (2001)
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2. MANARBRZHEIRFET HRLUFFMICAT MR

(1) EHRYIXFSF/ 34 b & BV RRSHEES
EFICETIHA

KRIRZFT A BRAS REFER

(B8]
BAHOEBIIERLRELRTAIHEMETH S, V)
TELTORBREIREAREIH> TWEA, AK
gL, ChEBRT 2 AEMROREME TS S RKE
T IF WA F OB E OB TFEREICL ) £
HEEISHERESN TS, BEBEOYEL, 7¥5F /44
MIREPOSESELILEY R ICEFE S NS HRED
B, ChOWHOERER, RERENEREROAH
fE, $RZOTEICEVELBBIELMEDT /87
VADRERSERENREY Do TEEIORTWVS,
KRS BT, BELEYT Ry 55
H4 MEHWT, 4y —7z1>y (IFN-7) %0
EFTBRERYA A A VEOMRFEERREET S
BETFEHENT BN THEEZ1To 7.

(FiE]

NC/Jic, BALB/c3 & UFC57TBL/6 & %kk~ 7 A DHE3%
7997 A MISEHKRASHERIRERMIZER GEER
FNH 7y HRRERERBEAR) L hRELZITC.
5 F )% A4 b DFEEIZ T keratinocyte-SFM B X UF
Dispase I % fiiv:7z. SiEfifa b (ICC) B LU
A rTayF 47 (WB) 2L 2 5ER 1L
BEHREMEEFE (INOS) MIBIIEE/ 70— F Vi~ Y
ZiINOSHUAZ Wiz, 4HOF A b h 4y (WFhd
XTAY2YEF MO, A ¥ =720 -7(IFN-7),
iR Fa (INF-a), 4> % —04%>-18 (IL-
18), 41 v¥%—-u4f*r-6 (IL-6)), =Y FrF >
(LPS) BXUEBEEILKRZDOYSF /94 Mot 51%
FAERE L7, RNAZ A4 v H— 7)) ¥ MEZIZ= v E
> ¥ — %%, mRNA Fingerprinting Kit %, mRNA® 5’
I ER 5 AT 1213 Invitrogen $12, GeneRacer Kit % i v»
7z.

1. #lfassE

BRMEDHER~ Y AT 5 F /¥4 FidDispase I % A
WTHE L, K-SFM#H37C, 5% COp iz TR L
7. BT O— YOS, BAEERONC/Jicey
AR BHIkEEE S 5 F /Y 4 b % Dispase II & VT4
BL, 39— a—-196vz VT L—MIEY L
MR1EOBEICTEEL, K-SFM#37C, 5%CO0,
ITEE L, WMEAZEDLNT 2 VO IERA X
LEBJIIERLTCrO—r2E.

2. RT-PCR#F#Hr
HRREEPOERKET FF /514 P HFHRNA T
WL, #AVITAT 79 4 v —2 WG ERIGIZ LD
Ist cDNASA BB L 72, BAOBRIZTOBEINIfE - Ti%
L7794 —ty bEHWTPCRIZMT, FEY
AX797 A N OEBLHR L. SEFEED T >
kT — & LT, Glyceraldehyde 3phosphate dehydro-
genase BIEFNREB LI L. -
3. YA TF /A MIBITSINOSHHENDME
IFN-7, LPS 2k % iNOSZHHEME 4 RF L7, 35
mmP T4 v aNY T2 7Ly PORETIFN-7 (5
ng/ml) and/or LPS (1 pg/ml) iRINEEHICZHL, 24
BERG A ¥ F 2N — MEIZWBIELZ L 1) INOS 241 L 7-.
4, HORLIEFE xS+ B EEMEY A b A OER
TYORTTF A N QBT AREEY A A A
Y OVERIZ, MIBBREERIZ A4 N A 2 2D
L 72 I BA OB E, IR L B L Tk
LCiRa L7, MR s B R 2 HiEL, 7)Y
WS4 F Ly Mot Ear MlakoERELT57
B (CVHBE) OME AV,
5. RNA7 4 ¥ —F ¥ M
NC/Jicwo A 9F /%4 77 1—2NCK2~
IGRB X U'SGE(—)GI12 X DA L - #2RNAD LEIRE L
72cDNAZX LT, v bDTIA v~y PEHW
low stringency PCR % 17\>, BR k&% SYBR Gold %4,
WA AT TFIAF—%BHOTHARKOBEIE/ 5 —
VRIELE, MAKBTREIIEZEDS LNV N2
H L, DNA%ZKIHHZPCRIZK ) HIEL, B5h
72PCREMZF ALY M —4 v 212X Y EFIGH L
7o, 5 IEFNE, v PEHWTSGE(-)GI2D5 v
v 74 FeDNAZREL, ¥ v FOLETT 4~ —,
3 BB A SBEET LATH T I4 v -2 llAEhYE
7-PCR¥SE % 20 F, 156N/ 797X Ea¥ L
7 b= R X D EERRAT L 7.

(455 L £52)

—REIIC, ERRT Y AT EBREF AR TR L
WS WEPFLOLNTWEA, REFEICHWr 75 /73
£ FORETYAIRMENI L, [T HE—%ER] v
DLEDLNSNC/JicREYTT AR DEBRIZB W
T, FVHNEOHMBIEER 71 L~ % —Th b
BF (NO) LZOABEFINOSOMENEBR AT
VB EDD, BEOMIERELE T TN O %R
FSF 4 MIBSINOS B L OHIA —E e %
AREEF (nNOS) EIET D% %, RT-PCRiEX AW
THE L7, NC/Jic, BALB/c, C57BL/6V:F MO Fikk
VT b INOSEIZF ORBATED L /=75, BHEO
3%, NC/Jick CA7BL/6Dr FF /%4 MBnT



RETRALREL ¥ 2 LFN RO LR MEI T 5% (TR 126 ~ TR 1445 119

BRIBEDEBAED SNzt LT, BALB/cH#Hk
TRBH THVWEHL 2B Sk d -7z, aNOSHIE
FORBTWTNORKED Y FF /%4 B THR
HaEnido7 (Figll).

ICCEWBEWTNZHWTY, #@E OB EE,
TTREDRKED T, 55 7% 4 MRV THINOSEN
DEBFEIRHEBRAUT TH o7z, RIERMELIIH T
5 iINOSEEEAN B A HE SN TWAIFN-7 (5 ng/ml)
TR 7B T 24T 5 &, 3RMHNC/Jic
RYABKDT TF )4 MIBWTDA, INOSDH
Ao, —F, LPS (1 pg/ml) idw§hoik
AN T HINOSE FFHE L % 2o 7248, IFN-7 253547
5 EEREAMET TIANC/Jic, C57BL/6 DMFEHIZH T
INOSTHE,RTD b7z, BALB/cRHED Y FF /)44
FCE, BRELAZVTROLEGIZBVWTHEHLANLT
DINOSFEHIZFD SN -7z, INOS T ¥ /37 B
BiLCTiE, ICCHE, WBELWThombiEEzHWwThIE
(ZRIBR D BT b 7.

NC/Jicew A7 SF /%4 b OB 554
AND 4 v OERER L, AEOTF A A4 D
9 LIFN-y O A0 HIEMmHsh %~ L, TNF-a, IL-
18, IL-6, EHBELRMFEERS Lh o7z,

NC/Jic< 7 A4 5 F 7 %4 b TINOS e geta % B %
#, IFN-712 X A iINOSHIF Exh R oA D
BN TS L T R Z 072, TOBEDE
A, gzt zro—robLsa sy Thsrd
EDIRED D L2, IFN-y OBEFEIHIER 6 5 s
HARREL, BRAHGREEHWTIFN-y R HORL
2% M0y 7 a— >, NCK2-IGRB & FSGE(—)
G2 %4 L7 (Fig.12). 0 2%#IZ1E, IFN-7%
SR, MO EEEERTREE (NCK2-
IGRPMEFHR), BERIEKRICEAT R - AFE
WA B IRHIME (SGE(—) GL2 8RBt R) 4 &Ml
DENADBD SN TV,

FIEANE C IFN -7 B DR R B2 70— 335
N2 &ns, MEHEDIFN-yIEZHEOBIIHEET 55
EZFVFREOTENEOTIEEEZ, RNAT 4 =7
)y MEEFHWT, MAKEOEEBEIZEZEOR DL

1 2 3 4 5 6 7 8 9 10

Fig.11. RT-PCR analysis of iNOS and nNOS gene expression in
cultured keratinocytes from newborn mice of three strains
(Nc/Jic, BALB/c and C57BL/6)

Lanes 1-5: INOS (1: Size marker 2: NC/Jic 3: C57BL/6 4: BALB/c 5:

Positive control (Rat ovary)), 6-10: nNOS (6. Size marker 7: NC/Jic

8: C57BL/6 9: BALB/c 10: Positive control (Rat cerebellumy)).

LEMIETEHEFEL, SGE(—)GI2R#HIZBWVT & )iV
RM|AERY, KIFIGSR- 1B {ZF mRNA % F 72 ICFE L
72 (Fig.13B). RT-PCREXH W TERHKEYTI AT 7 F
A MITBHIGSR-1EETOEHLHREFT LA L Z
%, NC/Jic & C57TBL/6 D 5 F /¥ 4 MIiRWEH,
BALB/c #¥iTI3F8V R &, INOSHIZF DRI/ ¥
— > L OFPEAED 57z (Figll, Fig.13A). IFN-
7 HIRTIZINOS 2S5 & W C57BL/6 A2 BV T
IGSR-1DBWEIHAFED SN2 &5, IGSR-11E
IFN-7y #0288 L 0 b, INOSOFHEBRIZLD
WEL TV A REMATRIREN S,
< ADFHMRICBIT S IGSR-1EEFORBER L
CRT-PCRIEIZL DHRET L& 25, MR, BB
THWERIED SN0, I, BEICBT A58
BOTE,- 72, Bk, B, 78— 20850 &
CBIBESNA#EETHY, NCK2-IGR & SGE(—)G12
DT R AEHEDENESLT 2B E, IGSR-1E
ZOBGENAT S N ORENH B 5 b Mt v,
¢ NCK2IGR ¢ SGE(-)G12

100f &—

% of Control
3 3 8

[\
(=]

' // I L I} L

[/
Control IFN-y IFN-y IFN-y IFN-y
0.05ng/m! 0.5ng/ml  Sng/ml  50ng/m!

(=]

Fig.12. Effects of IFN-y on the cell growth of NC mouse keratinocyte
subclone SGE(-)G12 (solid diamond) and NCK2-IGR (open
diamond) in the presence of EGF (2.5ng/ml)

Cells were plated on the 96 well collagen coated plate at the density
of 2500 cells/well. On day 4 of culture, cells were stained by crystal
violet and the optical densities at 570/405 nm of extracted dye were
measured as the indicator of cell number in wells. Data are
expressed as means and standard errors of percentages relative to
mean control (without IFN-y) value of each subclone.

A B

Wi

ST e -
1 2 3 4 1 2 3

Fig.13. RT-PCR analysis of IGSR-1 gene expression in cultured
keratinocytes from mice of three strains (A) and two subclones
) separated from Nc¢/Jic mouse keratinocyte culture (B)
A Lane 1: Size marker (100 base pair ladder) 2: BALB/c 3: C57BL/6
4: N¢/Jic. B Lane 1; Size marker 2: NCK2-IGR 3: SGE()G12.
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< A7/ LDNAEFI % b L ICERET LA DT T
A2 —% MW/ zRT-PCREROKER LY, HET R
FS5FIHAL MIBWTIE, AN —-F T4 TRATTA
Py E AL L 3MMOIGSR- EETRED —
2 (IGSR-2, IGSR-2, IGSR-4) OFENFE S N7,
4D FRET — ZHIGSR-1 mRNA D A75, SGE(—)
G12, NCK2- IGRH#Ifa T D IRIEEE I AT b7z,
ZOMREE, IGSR-1BETORAMNEGIGRERT 1%,
AT YV T DEBETITONTW A% R LT
B D RO THEERFEW,

4FE D IGSR mRNADEF 25, ik, CREZIC
BRI £ 0 3FED ¥ 28y (IRFFMASP-1, MASP-
2, MASP-3) #BiiR& A Z LA FiHI &5, IGSR-1
BEFED L LTTFE SN S MASP-10EFF 157 3
SRS ERTF FIE L T2 EEEKL,
WBiE% Fv T NCK2-IGRB X U'SGE(—~)G12 7 1 — =
ZBITBMASP-1% Y Xy OEBEFTTH L, #125
F0OF)N by OEERNY FHPERSNL, N FEE
13SGE(—)G1212 BT L DL, mRNAL ARV TOF
BARMLTWwAIDEEZONS,

ST SF I HA Ve HAWEEEFO v 2T Y
EE R E%To T, IGSR-1BEF & IFN-7 B,
iNOS#HHE L DRAEZRIT L, MASP-1% %2 OAH
BB 2O MLV EER TWS,

[RRmX]
B f

(2) (E¥MBICLBTLIX —REDEELLTOYS
Ma4q D RO EHA I BIEFREORT

RREAEILFE FRILF, T, SFHi—

(B#Y]

bW, EWHHVWIEEWICLETLAF—13E T
FTHMOERNZEZEL TV RS, ZOREZ SREICH
EBY A, £, TUUVEF-RELTFMT5HEICD
WTIEHHEFBENTWADONFRIRTH D, RFFEFEEIC
BT, FICAIERT VL — 2 EREICHET A7
DI, TLF—HEHlRTHAH YA ML L DT A
M4y, TEN CEOBIZTFEBAEZRECLT, b
ZEWEZEL DT UVNVF—RIED X H = X 0 OO
MHEEICBT A 2T L2 E L.

(]

TULE—HYMBTHLX MEBELT, v
HRORF#E~ X MKk, RBL-2H3ME % H 7. #
BRI 10% D FCS %@ L7 DMEM ##%2 Hwv, 5% D

CO,fFFET, 37TCTHEEL. MOHEREIZ I
DNP(di - nitrophenyD) IgE#L{& & J1E (DNP-BSA) & %
Hwiz, F£72, A MERNOEZENEE I A{LEY
BELT, MRV YL F VRELAEER2HD
$ER{%) DTBHQ(di - t- butyl hydro - quinone) % v 7z,
1 X 10°{8 ¢ RBL-2H3 #1112 1/800 7 R D IgE 4k % i
MLZzETTI2F v s T — Mo—HEE3 L, PIPES
Ny 77— TRk, 10 ug/mlOIE D 5\ id10 uM
ODTBHQ T37C, 304 ML, EiFTHRIL,
FEEIZH o THIBAMC RO & L7 B-hexosaminidase @
EHLEEE LA MilsoBBER 2 8lE L. $74,
HARLP Ca?*  # b #5/R 3 fura-2 AM CTHERE % 1534 L,
MR Ca B b A BRI L D il L 72,

DNAF v 72 & 2 BT RBFAONRMFNILT O
£ 9147272, 1 X 10"H RBL-2H3 Ml & fUF F 7214
DTBHQ Z & b 3BERAlIE L 7. Mg REUILL, PBST
2 [Ak i L 727, TRIzol MLIRIZ X b total RNA % i L 7-.
I E 7 1st strand cDNA % FEL L, “ARMcDNA %
#87:. TN % BioArray HighYield |2 X Y in vitro THzE
L, 137:cRNAZ 7K RALIRIZ & Y VA ICREL L
7z. 21k Affymetrix @ GeneChip (Rat Genome U34A
array) N4 7Y ¥4 X &4, Affymetrix Fluidics
Station {2 & D kRO FEELMBL /2. HET A F v~
L 7-T{& 5> & Affymetrix Microarray Suite (2 & ) 8799 &
DEMEZFERE % BMEL L, Silicon Genetics
GeneSpring J U Microsoft Excel # fi\> CiE{EF 55 %
A L7z, BBOELIE, 3EOFERIZHEI 7z Welch
DiiEE (p<0.05) LV HFEELER FARTRIRR
LreE L.

BREHHEETH o 7B T L TiE, TagMan
PCR 12 X ) ABI PRISM 7700 Sequence Detector
System # HH\VTmRNADOEEZT- 72, O, WNE
# X LTI, TagMan® Rodent GAPDH control reagents
#Hv, GAPDHIZ T 5 BB EBOLELEHE
L7. \
Jiz, BEFERE, y Ry BEEOMBEYANS
7oz, rEHh A4 ThHHMCP-1 (monocyte chemo-
attractant protein 1) (ZEAL T, ELISAIZ X % ¥ V30 H
NDEEXT- 7.

(A F L £

RBL-2H3 e x LB CHlg L /- & 2 %, #FaPsCa®”
EENERL, $20%0MEHNOSWER A (B
¥EkT) &Eht:, —F, DTBHQIC L hfig L& &5 4,
ML Ca® i @ £ 7 R OWUIE 3 & FIARE o Bl
FABIZE XN/, ZhuE, DTBHQ Ak Fod Cat* -
ATPase #HE L T/NNLENr SO Ca* DRE # FiE+ 5
LW BLDBEOMBY L L —HT 5.
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Db o423 C RBL-2H3 ML % SRR L,
GeneChipiZ L D ZOmRNARB 7117 7 4 V2 <7z
&2 A, REBOREICES, HEHETIR162H0#E
EFORBAHF I, 1B0HAHZIZHL LT,
% 7 DTBHQ I T, 248FAVH B2, 355FE AT
BEIZRA L Tw22?, hTd, Milicsncdims
567 HOBMIZFEB ML, &85 5600851
BHEAWA LTV, BAehT A A4 v R2RE, ¥
T MLES T2 EFRBE L Tzds, i ThrE
A THDBMCP-1DORH LAMPEETH - 7.

Fig.141Z, GeneChipiz L YRIE s N7z A Mifad
BT U THRBENRT 28 {5F0 9 b, RN R4H
IZDW T TagMan PCRIEIZI W ER L 2R ZRT.
GeneChip DR 2L FRINEBY, FYEHIAL ¥
MCP-1 0 RBINAE LA > 72, MCP-1DO%RBIL ¥
YNZEUANNVTHRERL, PURKUDTBHQIZ L b,
#7100 pg/6hr/2 X 10° cells ® MCP-1A8iHi X5 2 &
Dotz MCP-1idHiEk - v~ 707 v -V DkES
83729, SHERICEBRIIZESTLEZ ST
5. PUERIZT TR L, BERIE LTfibhTwna
L% E DTBHQ I ASMCP-1DE-E 25  FFHE L 12
I, ILEWEICEATUVLVF—REDA A A L%
25 LTERICEETHL EEbh:,

oA A4 »a3FE LTid, IL(Interleukin)-3 &
CIL-4 ORBEMAHEETH Y, FIZDTBHQHH D
BIZL DB CH o7, A T4 OB TLIL-413

<MCP-1>

control
antigen |
DTBHQ
0.0 1.0 2.0 3.0 4.0
Ratio to GAPDH
<|L-4>

control

antigen

DTBHQ ¢

0.000 0.001 0.002 0.003 0.004
Ratio to GAPDH

R REZ TS HENHm2 &5, DTBHQ
WIL-dOFEBFEEFZ AL TT LLAE— Bk EDikik
ERELIMESEATEEEATRE SN, £/, W

BV T, R ML RIBEEET GADD45 DI AN

LTwvi/7z. GADD45 IEMIfE A DNAIZEEE RITT X b
VA% BRIz 588l L, PCNA(proliferating cell
nuclear antigen) & 3t[F L CDNADSEC IR E @
Bl LIt T FLELTHMORTWD, FFiZ
DTBHQ #1123\ T GADD45 B T DR BPIHFETH
A Z k5, DTBHQ#IEE RBL-2H3 MBIz & » T3k
WIZKEBRANLAE RO TWBIENGNAE. <A
HMBLIZ BV T GADDASBIZTFORBESFE S L 2 &
PRENTZZDIEIEFESNOTTH 5.

< A MO PUE & O DTBHQ BRI B BV THER &
BIZ T AT o 72858, MCP-1%280HET424D
MRS TAMET, ThhLETLIF—RIED~
— A=t LCHRHETE 2R FOERFPFAZE SR
7o, 7, IS OFBEFOHRIIZIEE K DEST (Expressed
Sequence Tag) bHFEML, ThoDH|ZEF7TLILE—
FOGOIIGEIRIENIC B 53 2 il EEFEESE I Ty
AR H L E B bR, REFEDL S 2 DNAF v
THM D CRIZTF R OMBIFENIL, L2 WE I
IBTVUNE—RIED AN AL % EZLD ETHEICH
ATHHI WL h o/, i, GRERBER
THYNELAT VR EIZE ABETHRBEEIIONT
b, FGHEENFRTLZTTHTNA.

<{L-3>
control
antigen {]
DTBHQ
0.00 0.05 0.10 0.15
Ratio to GAPDH
<GADD45>
control
antigen
DTBHQ
0.0 0.5 - 1.0 1.5
Ratio to GAPDH

Fig.14. Quantitative PCR analysis for MCP-1, IL-3, IL-4, and GADD45 mRNA
The mRNA expression levels in resting RBL-2H3 cells and cells stimulated for 3 hours
with 10 zzg/ml antigen and 10 ¢ M DTBHQ are shown as ratio to GAPDH mRNA.
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3. BEFRET - 4N—-2EFIAL L RLMFFMEICH
ERLiiE

(1) {E2PBEORSMIFED /- HDBEFRETOT »
A IWEIRSY 25 LOBR

SRS FHET, BT, MR, EET
YRR BRI TR R

REL:EN

AT L A E MY A L, SR 7o
T 7 AN Y AT LORB LT, (LFEREORENE
Rl & V) HMIZE LY AT LAOMELZHMET 5.
DNA F v 7°%1*£")J:“C“0)ﬁ4ﬁ0)|“1%5, HEHRON
TV XRRREMNEIC L HEEEL L (T2, HEHWHE
HEIC EQTZ>7D77A7£'F§] 3%, DNAF v 72 &
HEBILTF R OBEY e L BTz R4 5.

1. HHROBEETFHATY 7 b Gene Spring & A L 727 —
FiZownT, HHRHTHREAZOMBENY 7 FMEES
P —2Z 57— %X~ (CSNDB) TS 5.
2. BRI L EEAlR E VT, (a) ERES, b)
TNF -alphai&Zin#t, (c) ~NJansy y— . 2oy
WRMEE, (d) ~Vanyy— - oY) s+
% 58122V T Gene Spring & FiVCTHATT 5.
3. Fv THEDKE - iRHBRRE b L0, HohLo
HE L7WEED SD 2 HUHEIC L THiat e 2175 7
0s 5.4 (MSEXCELwzuizkz7uss.4) #H
BT 5. HARME 2T I OREE % kD 5B
(FUMIEF) LREUTHD, FEEREEZOOAT v
TrbE5 () FELEHTOMEMEDNNT Y 3 250E
’kémk%@,:@ﬁﬁ%?—&u%ﬁ#%mﬁi
(2) 57 ot*ﬁi’(@(ﬂlmﬁ@#ﬁ*ﬁi’ca?)ﬂc;t
;0)7 ZI3FET 5 (3) Bz o 2 TOREMDS,
F& Mﬁtﬂﬁﬂ?&.ﬂl@ﬂﬂi, ZDF— 5”5:#1']['%?‘6. 74

®i, Ty EEMERIZHT B, (Fig.15)
[ & BE
1 “PHI24EEE, Affymetrixtd b + DNAF v 7% H

W THl%E L Gene Spring T L 72, Z9E#] (TPA) 4
HHEZEB Y 4V A#MBIE %53 L 72 Human B-Cell
RajifBlaicx$ AT OE— S HILF / 4 Y EEDORIFRIZ

v ‘

Difference > 3 s . No

h 4

Discard

Yes

Y

=7 Difference>2.58 s '

v Yes

~ No

Difference >3 s
= Yes h 4
- Discard

\ 4

Q Significant Difference>

Discard

v

Larger Data > 2 xLOD 7

99% ngmﬁcant Difference >
2x LOD

Significant Decrease

Fig.15. Flow chart for the significant difference test

Significant Increase

Analysis of a single pair of experiments should be skipped and the test begins at Step 2.
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W, MlRAY S FMaELR Y NT = F— I R—2A
(CSNDB) % MwWw<C, Y7 T IVEERLBETRE
77 A VOEEOREN % R A7, CSNDBHDBIET O
BEFHIE &, Gene Spring 2B A BHHIENR L - T
W7zDT, WEDRE L 572812 Gene Spring 2B 1T
5B 5k & % CSNDBIZ B0 L7z, % 7= Gene Spring @
MG R % —EIZCSNDB T § 572912, ThET
B—ETHoleA ¥ 72— A2, Ny FUE 2§
ETABREREBINL 72 AT OSSR, RSB S
NTWARETOMIZ, 3SEHD Y 7 F M@ RS R
ooz, WERSHIEEHIZELBANRA T L4 THo
72 (Fig.16). F-MAKICHEBRREINTVIEEZTO
iz, SMEFEDONA Y 2 A 5T 5 BIEF (TGF-
beta-3) BB ELEFRHE L. EEFREEI 077
ANT — ¥ FEILIERRFE— AR & D 3Rt
En)

2. PR 134EJE (X Gene Spring % v T 5 HhE | e isg
KR % Hw, TNF-alpha (Tumor Necrosis Factor)
BB 2 BEFREBALLEN) TN — - ¥y
B X 5 ERICTERVEE SN B BRI OB DONT
Gene Spring # VW CHET L, BEFREREOB L EF(E
BEOBRIITERRZ. (b)~(d) DURBEIIBITLEH
DEALP HREEN DD LIRS NSBIZF 2 AT H
EWRTELY, FHLBEETFREBENSRAT 24 2 HETS

¥ EBWIENSLETHS, (DNAF v 75— 7 I3H
WA SLERRF— AR & p iR s )
3. FEI44EEIIDNAT v THIEDFEE - IHEFIC
DWTHZEL, #id o TEM L-ER» 556 h- il
BOSD #HHEIC LT, < DELPRE (n) AS1EFE 2
2 CTHFHEZIT) o0 Tar I A ERRB L.
(DNAF v 77 — & 1L U3 o f Hk— FIEH7EE
IR N,)

ZOFEE RV GeneChip 7 — ¥ DHEEWMEDAH
HHEIZ oW TSR R TH 5.
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Fig.16. An example of signal pathway among simultaneously suppressed genes

acetate. J. Clin. Biochem. Nutr., 30, 21-31 (2001)
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(2) IE2HEICEZEEFRERIOT7 71 VERDLES
DX SRR

wETHMOEE NERE, LB E
- EBEZeRES RaNE—

[Hm]
WA, Vv Fy TERHWERTFRERE Y v A

Dy THMOOEE LRIy, —EICMTb 0f
EFRBABAEEDRDIENFNTESL LI TR o712,
D REF—FEDZD, RIEZICRENLRBITFLELY
RuZghwikiticd s L Bbhbs, —fkicid, &EF
SR LERE X FHN L OMBBERE IS LHKES
WFREFHCONDLY, EYFHNRT 2= 24T LD
L TRV BrHIRTHb, 2T, FEFERTIE
A OEHRFIRE SN TW AR ELWE
2N, FDOLET I — %4 L#mM%ﬂﬂhﬁkwr
C RMEBIUVRERLOMOEENLEIZIT) LI
I, BEFREZEEL LN m~0EHECD
WTHRIEEEIT) ZEFHMELTWS

(7]

WNaw» AR E LCit, EZ0ERAEZEN R

LEBENTWAEZXT7 2/ — VA (BPA) ZHLY kIiF,
in vivo & in vitro DG WA B % #GE L 725,
BPADOZFZE R B L MENHEBICET 5080 D1FEHZ
MEDLINE 7% & O CEIERIR R R AR S W GG
HEENEL, FRODIEREBLFMEITo72. TN bH
DIEHD D B, in vitro RO UL & IHEEICE LT
I3 BPAEEE (ng/ml) %, in vivo ROFEMEER L BEE
HHRIZ1BENE (vg/kg/day) &L L TEENE
ﬁ%ﬁot.%wﬁ%%%'MM'iéﬁmiﬁﬁo

b Mo RBEEEFMTIT) & F Filin vitro R D
L EBRISR Eﬂémh¥“ﬂfﬁww%%§®ﬁ TEET
flfi~ D H owf%@bf

(AEFR L Z2E]

In vitro RIWZBVT AT X b & VG % T 730k
25, BPAOIZ XS VF — v (E2) X3 A4ExTHY
XA by g 1,00055 0 1~ 100,000 5D 1 D
T, BEALDHER, BTFH50100175D1D

ZEHR LTV, T/,
MCF7 B REIG PE, 4%7210 pM ~ 10 mM (1 gM =
0.229 ng/ml), AT > L+7%— (ER) ~&&
P 100 M BLEO BPAIREE CIEHED SIS & L 27
ahr.

T/, invivoROEETIE, BPAIZK 3204 U {E
AR EREEONS W  BERAOFEICEL

LR - —BETERHR

i

TERLIFERVPREINRTHS., BHEEREZRTHREIC
FRAVE, R E -I3IPER NS I C T 2 FEER
BRI E, RARHEIX100 pg/kg Pl b HSME ST
WaHD, %1310 mg/kg L ETEO LN TV A, FF
B, B REEMNCEAOOEE., EOEN K
UBAMERC LT CAMBEORERE X, 2
pg/kg D ETED LTV S

EPEIEERTZE D 51, T v b BWTBPAIXRNTIZ
EAEDT VT rERAEESHE S 110 ~30 % AR
B 0 AR HERNC & FEicEE S L, RAITH R R
320~ 40BRICH L L EZONAL, T2, FOKkEIC
BT 2 RIEAEKM D BPARE X 5% 1IFER# L 3~
GREEIRICIBIZR U E S D ¥ — 7 7R3 2HMEO LT,
Y — 7 B I 10 mg/kg %5 T 31 ~ 40 ng/ml, 100
mg/kgt 5 T134~ 150 ng/ml % 7R3 2 & G SN T
Wh, B MIBITARHTIRIIIZEAEHEEIAL TV
WA, b IR R i vitro TSR TUE, (To R
FEFEMCe bTOERBEWII IV 0 Y EERESERTH
HIENRENTWAEIEID, BEEPLITORLLAHERE
L TROBNZOMAEILEIIZ3SRHETH L Z &
FHE SN TWS, 20ffl, Y VICBITHREOHKGHD
REHEOEI513H80% TH A LAHEINLTWAS

—%, B MIBIFAEERRICE L TUIAEFEHROF
PHERREAA T, #0.03~1 pg/kg/day & REED b1,
FaostkombimEgr LT, $0.1~2ng/ml&kwvy
HPRE SN TWS, EHICRPHHEEICE T AHET
i, HABEMAEHEIRTHWAD, #EE0FEET
E—RETERNTE LD o4, F2T, bO1A
7 UT7F o PR (14~ 26 mg/kg/day) RRRE
(1~15L/day) »EBEHE% LI, 8642 E507-BPA
it EAHEEL 2L A, #0.01~0.2 ug/kg/day TH
LEEzoNT,

LERofEREIC, T in vitro REFFETO BPAIRIKE
RHMEE LA MO UEEORIRI L € g
FERFigl7icg & THh7, EBEICRVE—-% —BIZT
R MCF7 AL Y, RTRICEZA MOy L
7y —EEHEGREOED SR LY VERL. &
B, ALHREOHCTHEGEE LTHWAEZAS U4 —
W T BEEL Y VR EANCERTRLTH S, T/,
REOEMICIE, B PROTY MCBITARENOILAD
VA= VIHEEL V%, THZide PTHRESNT
WLBPAOMBEEL VR L. FORKEE, 0
Fig17751%, & kO BPAMHEEDE VKT, L
B — ¥ —BIETFRBR MCF7 G A BN 5 B
FEBITWD TENWDHDTH AL I EHVREN, MTIEED -
ZDF FEMMABR O BPARE 2T I Tl s,
BHIROv OBPARZLALTY, A4y U EH
DRBTLEERZRIELTWAE L HIZRZA. LIL,
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