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RASHh, BB L » TERGOBEREMNREZRSDT
BHHHLEZ LTI DODERTH BN,
L L, Fohific3 cic physiological availability (4:
TN FIRER) & 5 EFET bicavailability 4
AR T to, 19454E, = o — =2 — 7 ® Food Research
Laboratory @ Oser 51251, (& x 1 vHlhDF
FTiv, VETIEY, TAaLEVE, =aF vk
7 P XoREEE 2 i voe FoREENSDOR
IR LT physiological availability & &\u~5 FZE
ZER LTS, ZhixERS» BEREF ORI
FELttOFR T H RSP IETEC A » TW BT <,
v FAIRA LI E &, 24T available folRIECHLA]
FIZEFER TV B0 E Sk l@E LN b D
L\ x B, o availalable &5 DX, {FPNTIR
ThpEW3ERT, FRANRIRIRTHHOLER
ISR LT eV, RN & R 5 EEERY
B, Pl EHREHBII KRR OZR DR E T,
Chx 100 & Lick ¥, SREFIDEHRIGRASAY
THENEWD S EXERL TS, ERRIRL M
rhEE MBI KPP HEHIIEh B,

EREROAE T TR O A BIM LR
Brik & U im0/ V6 h T 12 25,
physiological availability & §iiIEABREL X #OER &
B+ 5l oMy, KED War Food Admi-
nistration THEMIh, T O#H» > FOEEH O
IR TFseT o Chapman, Morrisson 8 Campbell &
LU A7 T VEEREHT D W TR E physiolo.



2 [T,

R B

gical availability & DBIREIIEL, 6057 LANITINILE
L7e\s 4 D)L available Trgun & Lic, LasLieaih,
BEBEL T, ERGATHLIGCEAL, 1T 2dL
THRRRIRS BB E 72 2 IRA0E e <, M
B0 LA ki o Th, LR R PG T
T, 60FLAPITIA L O TR e o 2o (RIS DY
T R fev iz e~ physiological iz
available bc 52 &L 2 Bh, I ELEfli s
OFIEE VS process ZINIZRILE D S &b
BREEAR TN R HLEEHRBLDOTH
B, ZOXHERBMIABZE > T e b D TH
2 Th, THITALNGHEEMA S Z LR L -T,
FIFEAMKT UL TWB Z EZXNLT, Migh R
Wi, B0 FIn i L Tun e b 5 STRVZ R
REEohb, L LUAZOMDOED LiEfThiel
THLRRATHIEE2HDTHH 5. ThbitonT
AR BN ko TRk« LffREh B 2
&L ARz e,

o5z X % bioavailability 2#3RIE 43 7y E
100% LARARIRE B L0 & MSOREEEICE
@h&u,Qﬂ%ﬁﬁOQNmLIoT@&I%éh,
FOMLELEEELVLOTH B Z &I, ERTOHR
2z, TMiBERAOFH LWL O 0T X <HE
TE 5.

b x5 2bifee, BLEMm oLV L3k
AT TORE AT RE TR 4 LTk, KER
FFHFHOFTHEEL B ANL R E R LY RIEL
Fo. BRTEGREETE LInT R B AR AT, Bl
sEaE bhi,

EMFNFERZHOREY

JTkE R i &5 4 TRG S hrek R kI
B3 20l ofn b A Gl 3T TR 5.

(1) 19634, K[H, 7V F=vv§®: Table 1 12
Bohs oz, disk 2GR T, B0
553D LEE A b VITR D 6 GBI i
Rohsdorstl, disk ZHwieW i Tiil oz
IS CILBEAUENR D, LanL disk /¢ L o ik

TEORRIWFIbH D, HIMRBROTIM XY

EHLOGROGIICH LTI LETHS. Z0ofT
B b - OERIOMNSEENFERE - TFV

= Vv OERYELE, BEEMETHS.

(2) 1968, #A—A+FV7, Zz=bfVHh7L

N T z= kA VI T O EINA CaSO,2H0
BICETLIIN, 7 == 4 v ORI

L,m%@*ﬁﬁ%ﬂ%&bn

P o# & 45100 %5 (1982)
Table 1. Disintegration and dissolution time of
clinically active and inactive prednisone
tablets®
{ Disintegration time | Dissolution time
’ with disk  without disk tso%
Active <6 min <6 min 4.3+ 1.3 min
Inactive | <Gmin 1-2 hrs 100 +53 min

(3) 1968iF, X,
27 4 &AL o S o BT o T R LS, oS
—~ 75 4 € AEOMBOTRTIPE T L b Kb 2 &
AER, BAOBERM TR

(4) 1969%F, KB, #AFvF LIV AL2 )V vH T+
At RETOI0HDEFA 7181 7 7 1 F— OB

e
,3—

T8RRI NT 2=a— L

DOFEFOMAEE LR E T, 4454 7 A EiR
IR,
(5) 19704, k[H, PAS gg: v v —3k2%, Hito

AST Y F AR, BT LA bERES
3 EHEZ BRARIRO REEH DD, 520 FiekE
RUZ.

(6) 19714, FEME, o o+v v UFHAMNELEL
t%ﬁ&%ﬁfvtm%HAﬁMEDVﬁ#VVﬁc
ez, &5 shi oA ADBH P EED L
%bﬁbh,:@ﬁ%sAmwwﬁﬂﬁ%ﬂLt i
O IFYVEEIRLICEZ A, MPRETToLr <
AMZT oz, TIZEANA DR 252 4 ADREIA
TEELTC TofphREYNELRELA, 4 AD
MR P ERT 4 ~ 7 oA bR, ¥ 7[Rk
DOHGETYL, vy POBWIZI LD 5{EoEAR 6N,

(7) 19734, BA, Z7rF 47 »=2— 188 155
Fi 2 WA MR E RO RIRIE DR Z 23R
hi,

(8) 1977:F, B, =V Am~<4q v vt 165
Fleb 2 BN IERSHEN TR S hoe®,

Bioavailability R U & 53R S CREEZRE
TER

BlED &5 e gy23e i Btk 2 UAFERE LT
i, EE LT EORMNALGL, M3 2540
OEFNALTIRLH 5. SiGizEF o Ty 2580 EH
% Table 2 Jz7r Table 3 2731 72,
S TN THRIIAED L DM
HH, THITED Lo L bioequivalence % F{f
T5CEAMMZEAITI BT TE RV RRL T
5, ¥FRCALOERCEHLZTTIRELNE T
FETHUHEMED 5 i T B, RS E 2 RN

bicavailability iz



L5« REREREA ARSI OV T 3

Table 2. Primary factor derived from dosage
form

Physicochemical Property
Water Solubility, Fat Solubility, pKa, Stability
Property of Preparations
Disintegration Time, Dissolution Time (Surface
Area, Polymorphism of Crystal, Solvent Solva-
tion, Salts, Excipients)
Manufacturing Process of Preparations
Granulation, Property of Granules, Lubricants,

Compressing Pressure, Coating

Table 3. Principal factor caused by physiological
condition

Gastrointestinal Secretion
pH, Digestive Juice, Bile
Migration of Gastrointestinal Contents
Gastric Excretion Time, Effect of Food,
Peristalsis, Posture (Clinostatic efe.)
Absorption Site
Specificity of Site, Permeability at Gastrointe-
stinal Tract, Metabolism at G-I Tract
Gastrointestinal Peripheral Blood Flow
First Pass Effect

%}t bioavailability l%ETk & % D5 R OFEMIE
Mo T 5,

bioavailability % (Cds1+ 3 SRR EN
bicavailability OWEFAMCIL & FTHEESH
BEXTHBHH, SRS MED. FRERRIE
LT TEES R, chabe FCOfFRRHER
-+%. boaivailability ORIEA TG TREL T, FD
R e PEHTIDTRAFEEYHET 5 - &8 TE
FIERETFICH DM, T, b b &Tipe 0B
FREBDTEMUT b, TNUT in virto DFFHEMNEE
RERDZENFEELY, LLZoEEbe b éD
ERMESRD LN T B I EXNHEE 20 5.
Bt A ST by, e FRfER LA
{TLuwEwHFlands—%, ABEBEI2L e

FZREILTOAEAR LR EVW S RARD D,

BT A MR BIED E 2 A, 1 RITOWTIL,
FOMBT EEROLE I OWLTENSEDL VA,
FRZ OV ARSI AZ VLI L, #ENTH S
EleERIT NG RELRSIARHYTH S
T, b MCHESTHILERRYOEENRRELET
5%, FTux, 12XbLPAECH—EL oI

RTEs, RAKERRGEELCHRUBABYNT
PR E L Ao DIERIOMAENREVWI L TH .
B oI LsTEiz & 5 bicavailability {ii%E #: 48
FASE X hie®D,

TXLFh L DD CETRa oV A0 5
&, 1RSI  BSCRf Eo B2 F
L, MARES SR < i D ThgtEa
T 5. PHAHYite b TLARERRGTE DL
FIE L TFOTED D Tl ol i e by,

72 EEE, MflET IF O EERESAEsNe b
ICEWIEERBET D EWbRTWAS, Yy F VY F VR
FTNHEANR BT IR § = 7 2 GIRIEEN (9
24F) THRER Okg T, RS, Rlibic
b OIEBMEEBFAOIRIZ BTREL, KEET
% bicavailability SEERA~DIEAIZ D THRIZHT L
X5 THBH. BARTOMGFHLERE VAP, e b
Tl iR R (Tmax) 25K, B
HHEEDRR G EE X BRI D, Z 0BT coE
Bt X < v, FBIRE (AUC) Tl ozg
MNe MZHESTIECHEbhaffimcd b, HEMN
24, TIRAAAIETH S EAVRE I 5.

in vitro P1IITE bioavailability o JEHANR IR DE
ELEETRo T d o E RN ETHIE, &3k
TR CEELNEML T A ENNATH L Exn
b, Py OEMEEE &It a2 5 IR ET %
BTNBENS ZENTED, FRELEGNHT5
HDORETF2H A= TERWZ EMNRERRETH DA,
T & DRI WS TG T MEED & b5
Bl b,

bioavailability ;REE DX REES )
*EEIERIT Teble 2 RO 3IT/R L 2o HERL D
HEYZTTIERBEND & DA, ZheR
BEIEROMNBARIT S L, VEEROFHEOLD
A ART, @FEXEEFERcHRT A R/T
(MEAH M OEIIMIIARZTENL), (@QRUE)HMEIEL
TWBLHDENS I &I, LD ThRiE, *
O L DDFEMELE & AGEOEREIEBRT 5. KRBT
BHoTh, i/ KEOFRILAVNE S O TILZEHH
PEHUNE LD, (@i, RIS~ X SR O
LONHADOKRELYHTH > Th, HELFRTOHK
BEOET AR5 IR TG L - Tkh, JEE
SEHORERERE LS LD TH S, MBROKERED
TP RBR2 X 5 e bii@olo Rt L Raltiz
L2 e BROFIOR TR L L CERIL - OERIC R
T5HDNBAETHS.



4 moE AR ®E 100 5 (1982)
Table 4. k[H FDA iz X - T in vivo bioavailability D‘ﬁt,,ﬁfﬂﬂ%}f,} gzhz) e 51?5]
HIT R NRIE U » Sulfadiazine Na bxcarbonatc x,jl LS 77

« Procainamide HCL caps
+ Quinidine polygalacturonate

ISR HE A
« Bishydroxycoumarin (& caps)
« Warfarin, sodium & potassium

PUTA 2 A BT
+ Ethosuximide caps
- Ethotoin
+ Mephenytoin caps
+ Methsuximide
« Paramethadione caps
+ Phenacemide
« Phensuximide caps & susp.
« Phenytoin susp.
« Primidone (& susp.)
+ Trimethadione caps
R FEF IR
« Alseroxylon
« Bendroflumethiazide
» Benzthiazide
» Chlorothiazide
« Deserpidine
+ Hydrochlorothiazide
» Hydroflumethiazide
» Methyclothiazide
« Polythiazide
+ Quincthazone
« Rauwolfia serpentina
» Rescinnamine
» Reserpine
» Trichlormethiazide

SO RIEF IR 3547
« Chlorothiazide & reserpine
« Hydralazine & rescrpine
« Hydralazine HCl & hydrochlo-
rothiazide
- Hydrochlorothiazide &
deserpidine
» Hydrochlorothiazide & reserpine
» Hydroflumethiazide & derpidine
+ Methyclothiazide & deserpidine
« Reserpine, hydralazinc HCI &
hydrochlorothiazide
+ Spironolactone & hydrochloro-
methiazide
« Trichloromcthiazide &
reserpine
UYL
« Nitrofurantoin (& susp.)
» Salicylazosulfapyridine

susp.

« Sulfadiazine, sulfamethazine, &
sulfamerazine (triple sulfa)
(& susp.)

« Sulfadiazine

- Sulfadimethoxine (& drops &
susp.)

« Sulfamerazine

- Sulfamethoxypyridazine acetyl
(& susp.)

« Sulfaphenazole susp.

+ Sulfapyridine

« Sulfisomidine

+ Sulfisoxazole acetyl susp.

« Sulfisoxazole

P~ 7 v vIREA

« Pyrimethamine

YRS EE L)
+ Chlorambucil
» Methotrexate
« Triethylene melamine
« Uracil mustard caps

PP IRREE A
« Propylthiouracil

PURSHEEE R

» Aminosalicylic acid & isoniazide

« Aminosalicylic acid (& powder
& resin)

« Aminosalicylic Ca (& granules
& caps)

« Aminosalicylic K (& caps &
granules)

+ Aminosalicylic Na (& powder
& granules)

» Benzoylpas Ca (& powder)

- Para-aminosalicylate Na & iso-
niazid

- Phenylaminosalicylate (& pow-
der)

ST SRR
« Aminophylline
+ Dyphylline
« Oxtriphylline
« Theophylline Na glycinate

IRTEIOK B TR
« Acctazolamide

» Dichlorphenamide

+ Ethoxyzolamide

- Metazolamide

» Acctyldigitoxin

EVFEE R v & B
» Betamethasone
» Cortisone acctate
« Dexamethasone
« Fluorocortisone acetate
+ Fluprenisolone
- Hydrocortisone acetate (& po-
wder)
» Hydrocortisone
+ Methylprednisolone
» Paramethasone acetate
- Prednisolone
» Prednisone
« Triamcinolone

DRtk ov e v B
« Dienestrol
» Diethylstilbestrol diphosphate
« Diethylstilbestrol
- Ethinyl estradiol

PR T 255

« Tolbutamide

R IR DS FALAY

« Liothyronine Na

b re iy
« Chlordiazepoxide HCI caps
» Chlorpromazine
« Fluphenazine HCI
« Perphenazinc
« Prochlorperazine
- Promazine
+ Promethazine
« Thioridazine
« Trifluoperazine
« Triflupromazine
« Trimeprazine

€2 3 v KEH
« Menadione
« Phytonadione

ol
« Imipraminc HCI
« Isoproterenol sublingual tablets
« Methyltestosterone
- Probenecid
+ Sodium sulfoxone

FTANTORFALIFTILL DI & D el iR . SIS ORI G A 2B RO &I FiE < #

W4T, (fJ] : caps=capsules

susp. =suspension) (#iK{HH

: 3847 Bioavailability, 3 REEL D)
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Table 5. §320.52 A4pEtRI DT 2 ToRT 5 251

FDA BHI, FHLE e REOTRMNTI1H 254, EPHEMCRAE TRV, HDWREOTEEDS S
TRFA R38R 30 L O TRIFIEAC AR T2 23EH] 2FERT50», ¥, ThHok
Flest45 MEEORTEOEM OB ) ORHELRELATT S0, RICHET 23R oEis
ET5.

(2] KEISEBEOLERRARSHRIELY W EH TOREND, RERARITIELED bRV &
5 FE#A.

(b]) FEELEMEHRFECRRD D, AWEHCRELEN cE V&V 5 2.

(c]) FEHIDOWHEFFRE (therapeutic ratio) H{EWZ & (XY, FIEMIEOFRE (LDs) A3 fiIAREOH
Hfli (EDso) D 2T DETH DH, HHWIRhEARET 2R/ N BE SR AINE LI fhIEED 2 f%
UToZ 4L, TOEFERECLASHMES Liziz, BEORBLERLANLEREL®
DOREAFM LTIt 57 WEERD 2RI

(d) EBLHRR EROBIFCTFHCHELIAIEFT, TOEDERSEORIGNENLFHELXVO SRS
T Enid B 5 EEHI.

(el ZEFIOAPIBILZENMETIA KIS B5A Y T A EEN
(1) Kizxh+ DI O MEENE. flzid, Smg/mlATH B\ NE, £ OEHOHLERINZE P

OEMENEEARTF L2584, 1 BOBEXE»TEHROMSES, SR T EET 504
& BAZETIZ 100ml, $18 - DR TERFRHRIZD R E L B) RIExndeh B,

@) FEFOBHEEIFE. fixiE, AEBCIEE IR TV B Hks ¢ Kk (paddle method,
K & DfF I BHPER I G HIRRED) AV TRE LSS (30C T 900ml oEAAMBEL
ToK D TS0RIEE/ 53 DEAE), 300FIT0% AT TH 5, H 5\ ik NDA CRE X W F—0iEH &
BART, BIEEENETICE.

(3) TG ORTF B XU/ H BVNIEREE, * DA biocavailability iZFHE L #5215

(1) IS, BEMMEAY, SITav S vy s A AR HREENRG L, HRNHENRELDD
DYHOHERENE D, COBHDRD, LOWHOMLERRNEELZT A E0DH 5.

(6) WFhoORMAE IR FOERIEM, 5:1 ThARZL,

(6) AShOFERFRRIFI VRS (KD 2V BUKE O TRINFICATIRGD 2%, ERES, 1B
WRGH B VI FDELLADBIIZAETHo7ch, MTFRLAEET I ERNMSHSEEhL - &
2dH 5.

(f) ZEFIOIEMERES (pharmacokinetics) o b DIEEANKIZET 284N 3 5 F /L.

() ZEEhERSy, BIRERIG, BB \WTTONIER4YE precursor A5, L DHEE OFBALLIB X iR
GbLRMSBRRE NS,

() Fms, BEEDRS, H25\WET oMY precursor OWIREA D evs, FlxiE, * O3S
KRB TEE LT, FHREHCRE LI E ZENRD ENSUTOBRIRETH 2.

(3) FRFIATZIR DS ML RE LT I 2 S5 3 5 UGB THe T {3 % 13 (first-pass metabolism, 7
EEE X5 RED, FROERITIREE X0/ DVIEHEEN, BRI 5 immos &, BIGE
i el e 77 3 5 e N

(4) BEBDRGS, AR TEeHrTRMLZG, FEEEIh 50T, BIRORLRIET ST,
IR ORI & BIRAUTETH 5.

(5) BERILSH BNLEFIEERD S, LT DI E OIS TS feicd, TEEAMLERIR Y (RiET
3BT, MHRANTCRIE BER, BRI, 7anvaa—F 4 v oinl) RREET S,

(6) WHEILDEFIEICESLILAEEAT, FREOWILER (AR KET 5 AR, dose
dependent kinetics) %7RL, TIRESLRIGEESFEFOAMEMFRSHICT L & D b EEE 5.

(745 « B0 Bioavailability, JERMFHIL D)



6 woE R B! &7 100 & (1982)
Table 6. §320.53 4:4%%% mn?uauHDWﬁ”
[a] FE%#%@%&DKH@%*JK%T%?—%M,Fm&tiofhﬁéﬂt,wﬂﬁﬁélﬁ%
AW 2o EoTTETH B,

() & MEHIFB in vivo CEALI) RER

() e PRI AEAEMAMIED D ESRTS, Bipizsid s
st 5 in vivo 5.
(@) In vitro GGREMATIY) DAE2ANM DB (biocquivalence standard),
&“lwfﬁm_‘kb rQhZ) in titro OMQN‘ LBB

(5) & FiTi5iFT 5 bicavailability o7 — x & HIBIAE

(3) v MTEITDZMHEABMIGED BT L,

bicavailability &+ —

IR T D).
(bl mig,

ZHRUTHN T 5 TSIt 850 2,

2bAE, EkEh s,
(1) ZhboFH»,
(2) ThboFEM.,

A R R IR & T,
ek i DN E ey A

S iiu’]‘*wfﬁﬁlﬂl* 1%
LB ATl 5 7o

in vivo {55,
OB e TR

ND&}LKVE‘.{T@ in vitro PN GillW, ¥HRER

b MZRiT D in vivo JABE, TEFIPENCRISEA &2 kR CBREZN A 1 LIS

WITTRT MO | DIZi24 T 5 g

EFlCin TR,
3) ZhbHOIERDBEHREL (therapeutic ratio) A&y,
ORI EE D 2 ST OXETH BBATHYUL, FoEHFPLE
BFEOBEELER LA b ERE BT P Ui iudis b g WIHEAL

fFlzi¥, LDs #% EDg @2FZL,L‘F139<>, »

(AR GER © 354 Bioavailability, %t
gl e AFBL G 1%, BHEROIRRS
TN el iflich ss, chbollflt
W S BRI RIN & BLE AL T U SR
DAAEERRIEL TRV L. Ll h
SOBFIZ L - Th b Shicfiis L TRk E X
FHEx BHE, ThboHFIT LN R EI D RIES R
HE2R D3 Tle ¢ biocavailability O{RIF L5248 TH
BT eSS ER S, @i bR REEVGERT
5%, kA 002, BRohHEEY
T B ETOSHMOKRERT —~O—2TH 5. HY)
FeHliE « REASERI e e TR 228 T4,
TG BT S D 2T AT IERIZ DU T D fifd]
IR DTk AeB, WHEEEE WO T 2 s
bioavailability #ZF{t X T\ 5, TIUT X »TH
A SO T It E B S i:omﬂit”aitb
Fobs, FAC T PILRRESLE, 1005, A gh L
LEFLENLREV. Chbils wﬂbmmuw_
Kol hz e o AThsH, (W0), @QRUED
MNLEbE oo fhrdimizie s fitd h, HEEFRRS
DALZEY « 49T AT, B E ORI O U
PGt E Tl LT L TR b,
Table 4 | 1.3:[i] FDA 5375k L7 bioavailability o2&
BAERINDELHIFER OV AL THS. Th
% B5 BB E 7 » L EHRE T OBl
ATk, FofioFs LTREY rﬂmoﬂqt
i) B EHEX b A REHEOH DD
HBHGIREREOWS (FRZv e MRS - A
LROIRENLELVL D) HeiuihTsb, Nk

ERFERILL D)

i I S IsBhbhs, ooy A MZBRERT
WAWEFEAOHAIRMEE Lic< TL IV EHBL
TWBHRTIRILWAS, Wik X 5 EH¥IRSET
RIEoR - » REHOE Rt RLEhRT S -
P lmbELDE, FETIIOSZELTIE, M
e A= — DHFOSRENTEIE > T B L FIH S
HTWwao ke, invitro L TOF = v 2D
FEEeld o ENTEDEVLI AL TR X ST
e bTHAHS. —F USP tirBlfE, W&
FFI DT TORRBHB OB R I % 5 (F5E
FRHEANTHED T 523, SR 2N 0
— iz T A iV o b T, bioavailability & T f
DA RS e L DTk EBbh 3.

FDA 73 Table 4 i240fR L 7= 35712 M S{ERB D&
#fz B 70302, Federal Register'® = 3 % =45
R SHEOTH 2 ZR T 5Dk 6 RS &
PTE, COXTNXESRNESET P E A RET
ARTFEFOUMEIT DWW THIZENTEDZDT
Table 5 & LTH L7

Ffe, RJHFDA W 1 544920 Sk B oM
73y, U< Federal Register!® {Z Table 6 TR L
7oL SITRREh TV A,

K@ FDA OITH A

Witz 72 Table 5 Ko Table 6 izflbh b
X 31z FDA 11977425+ 5 bioavailability Fyea: 42
E’JH ‘Iﬂ:i;[‘}{]?@ﬂﬂlw, %/\221, fﬂ @%2’)&)

bicavailability ¥~ # @ ZEREHR, WEHZHT+ 55
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Table 7. EIFHROEGE (BIA) RIZHANZHIT 2R OREIZOWT (RFM6E 6 1290 f,

FEILHT 589 5)

BSoOBIR, 596, s TUHEEECET 3R (EiJREERICRS.)

) WU (RSP E 2 mh BT ShAZ LR X o TR IET TS » Tk, MmAREOrHE
HEB 2R R (TR oREMNMAEARIEE T 2 & UTHEC)RETIER, oKL, B
s A S ML OUFIIIEB L IEE T 55 ML, Rt R ok ARMEGN T332 b »
TR L BT EPVTE, i, BYATHRRC X 5ETEERGE L ORCBRMMRIS 5 2 &M
TENZ X D WA LB AL, FORHRARIC OV COIRABREFIZ AT T b o T iz 32

EMTES.

(2) FOMDBIMTH - TiL, AT ZIRBERIC OV TOILEGRER GBI 2 ¥R
(3) MEFLTQORBAEAINCRIETE V2 EAMLARMMTS » T, DF2QTrdrbhbT,
FHEGEITOWCTH L I T 512 5 55E - >F R R R A0+ 5 kL

AW eRE, RREQT ¥ A v, JEHE, ik

EZoWTRETH LAWRICEYENRSET - 20
ECRER RO ARSI OLTLIREL, ZoHihck
3T Table 4 2BV 7o ERIEGB K DA BT HE
AN RSEEOIREDIE L 7 — 2 DTR 2T
> Tb, FlziE
19774 FVHAIR: 7=V, Tx=b A
YFERYDA, b bALY, AT =PV, =}
HIVIN, AMFIVIN, TovHITIF,
Z2FEIF, FVIVNY, RF222H4Y, bY
AROFH YV
1978 =BRH5 oW A 3 75 1 v, HE
Fr7Iiv, BT IMYVSFY Y, EEE/ LD
YV F:Y v, Yy
19804F JREADUKEESRIASEE : 722V 7 1 F, &
JeAT 2FIF, 2 bFTUITIF, A2VT S
M €2 3 VRKPMEHHESE : #3204y, #FP
F=AF PV TATYVE, T4 b4V ER
BRI e v N, A7 i VvR(EEY: ¥
PV, ANT xFVVFIIGA; T IFTY
VERIEE = VA VEET R M T 2 F PV, =g
VERT R RGOV, =vAVERANT 2 FP YV, 7
vrFe=ov, HERZe LT r=D Y, HEETL
Ta2FOV, RUAMAVY XISV, =T 2F D
vV, ERXFeROV, TrrzalFoV, =4
Vit e rr AR5V, B r<C v, HRRS
RARTV, FXFRYVACV, BiEFAY ISV, B
Bry7exsoyv, PV 7ATe<oy, MR
V7rFae<ov, BAEELNY) AT T2V
e ETH 5.
ThHOFEFIZH LT, BRI, RiERHE
T304 LA RIZ60% LN E, 6053 LAIC85 %L, ok
BEREL, b P TORSWRR TR, FHERFILIE

~T() B DPH ML 80% LA £ bica-
vailability #7832 35 D753 EAVREERH D
75% LA ko> bioavailability %73 & %, ¥ H
EMETHDHEHEL TS (75/75 rule, Table 17),

BATOTEES
EHMOFIERIC X a iR e iy, FEAR
ERGoRetEEFHEORTALET>CEEL, E
ORI L T LIRS A IR MEIT TR L.
hal gRtat o I ) 1A= ERL TN N N 33 2 R i
Witz

MR, 5376, {SHROERINZ BT 2B Db TR,
BREFUBEIMT, 19714EIZMET462E 6 F 200 {138
FE5T 589 SIZ\ B TURE Mz L 51 (Table 7), JEEI
& UCHERR O MRS R & U Tl i EE D iERS
xRS B UL EIRGNR & HIBEtE 0 B 2 F e
BEHABROTIHAREB Lisd b/ ko
fo. T OWMMIHREESAESER ORI LTAY
FHAFHEDT — 2 HERLALOTH Y, DT
HICOMMEXLFFMTEI0LELD. ZORKRT
2, WRETHUHPIHIIMFTIEEL TELT, KR
L EDKINFIOELL ETHEEIN 2 00IETH - e
2%, S OFFEICE TOREANE LT M EAEREL
TWBBEDOWTORED, FBEHRROFAYIE
RTHZEOWTOREENMEE R T e, ZD
11976 I B A R IR RFE TR CUrF U M S5 %)
13, X DEZENTH - THoFIS i e RS
FILIE(FR O o DU T 2 T, BI97TETE
WAL T, ThbOFPIT » THIREED S =
Llirot.
WEOTFIT, e C—IARRU e b EFHR
BREOHBERRBZ LItk b, T X - Ty
MFESEHEAND €~ 2 A ROF AR OTE IR GRE
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Table 8. 49220 [k B3 2 ARIEH: (MBFs54E 5 A30H, FEAT718 %)

I K 1p)

PIEIERE LRSS r bR AaBEES CURFRICHETF BET) LAy il ch s o L%

W45 fedizJihid .
oI REBERJ L

1 BIRXNDZ I L - TR TsEEMTH - T, Jao b2 &, R LENE LTHRA

EH OB A R E TS EF LRI 5.
(1) =t e & UTHEA

@ &
(3) t - fh:
() £ 4 Lk
(6) xlrik
(6) bk :

e
TR

TR FAS

Qr o1

L et I AT RE & T B UIEL

RS RIRT X 5 —REE5EEEAE T 5.

T et 3\ 7o 3e XERER (cross over) i

(M HEemie - it (AUG, Taax, Cmax &)

ReR BRI A & M P EE OB IEHER AEE T E 2558, 302, WYREHRIT X B

I ORNTHIBIDIRA S 5 Z EASTREAC X D PIBA S0 H » Tk, MELIEEAEC

B ENTED,

2 FHEALRNEETHIENEHE TV EEL bIBEIEMTH - TL, Wik gie T35

TIREE TS - &

2 FO{ORFERITSH - Tid, MNEZEFTHIFEFRACOLCTOLERBT I 2 C &

3 1L 2 OREBRAEEHI IS TE IV EBABRERERIZH - Ti,

1 XL 21k bT,

FEIHRIC DT ORFE >IN R L 5 T &,

DGR TR E )~k o & AR Lic
DIt CIc B e 2722 & O—Di%, HEHE
DD 13 D ZEFFAHEF| 04735 bioavailability
DRETFL, FRARCEFHUFEIT e 5 oI E—f
M T D E T FR CE ALV THA I EWS T
ETHote, L LBz HRRO e FMUETERIT
DWT DR BN LW E, ThbaAL
TV, BAERTo & einh, il
WERTYTH DM 5 E Vo TRAICE PRXHRELT
Wil e b kT 5 E LR ERNTITH 5.
Z DI BEFAL S DN RO b AT, B
FLST RO S DR E e NI X » TH b B 4k
Pl REQEMT A LN E I L RL DT &
AT O 2 & &l o,

B REE LT, AL, pKa, LR R
SAE:, GRERUW, ZeftE, WSS E RS T
FO, v b & dn vitro PO YIRLIEST IE BT
U, A RITOWTRTTFEIEE IO 4 H3E £4E108E% 1
fa oI LA

% DHRITIIF FEUFE O E Tl DIZ s,
SRR E R R ORI BT s lio—HE L
THEDFWIFET R OFER ERBiaTrTo & &
79, FI9BOEREINGS 5 A 30H 35457 698 % &
L CEREVB HIERE R R OFIELAINC 6- 2 BIEMA 07K

SRR L, AR SR B OB R OTER A
Sh, FEMFOIEN 718 Sric RSN S hi.,
- O BILEET, Table 8 i2fibh 3 X 5T, Bk
LTIBREARR S E L, @Y atGH s aTht i
A, R AR R 2 BT ORI IRE R B2 E
R GRZmzZ XY, 1ERERTO L EitoTna,
F AR AT X D TRIE S &, (rpit
Bt ZIEL, EELOBIGELE 2 B3 Chax,

Toax RUBRPIEEH T AUC ofiiz iz 35 WE
Bit->TW5,

COIEET, AN A SRR O R LD
DT, ST Hlc» TUTTSFEHLRANDLIEE X
D, FEMPOANTH - fefEHRRULE — 7 A
O HMEFHEZ DL To R T4 LH D En
5, TOZTIEETOWEL BT E A, Table 9 iZmT
X SICMEFS7IE 5 31 BAF THEENT 452 BT TH
IREAZELA (R R AR ) 22w To—EE
OFRASRERIERL, LB T e PR
Sk LA RS AREE S A Tuw D HiT sy
Tid, —BEHEBICfRE ThbELEa v ke
ot EIERBRTINETE B4 L, (FRESMRRS
DHREAENRD &3 5B T2 BRHEEMY DIEE
SREELEOHLHEACS GG EENTWS
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Table 9. JREZIIH—FEFRIDPFTTHR A HORASECET 5% (BRI574E 5 A318 4,
BN 452 55)

WD 1L 2 DWTFRHOEMEL I THAIERAYH S & LR Bt X 2RI
TELI 2oV, BHRROER, JHGEECHA LD - o8, B RERL ST, RIEAYS
B & LA ERRSEERBRLT I & L.
1 X4t 2 DT DOGEER I TBETH-Th, FHRSTHAEKOKIITIHEMENE-C &)
BRI X BEINARARMNEE TR AVBEIRIL, E— ARt hizfb ) 5 Ry AV fo iy
HRSERRC R TE LI v, 2L, Z0B/RTH - L, THrRBokis, RRDRORERY
+aEETH L.
1 {EREMeR A 0L /MRS ET 508
2 FUEABRNUTORBXEF0HETomEOME
Q) @M, ERA, BISH, wEbbA, WHEmEILA, SR, ETE LTRSS HEN 1 BET
DIRIFIE S DI T

(@) BEREFFEIEARRMAR S OERE

@) FEAEA, WEF, HFRARY 2 —7 4 v 7FITh PR OUFIROEHROEIIEH 5 BRIBOETE,
o2l BEOELFHZ LY, YBHEIRSDOe Mokt a Iz, 54, R3], R ERYEL i
Z EMENINTI BT - T B IRINFIR S OB TR 2

Q) A, BEA BRARV -7 4 v I7RERKRD L5 b DET 5.

AT B SERIE AT AL, K, SRR Ao IEREE R b oo, AR
SRR A S BRI TInA B0

ig B | BRIBE R BIFI IR E hcrE, AR ek e A BT
Tz B T

R A | BERRO: 7 AR BIE, WA, B, FHL 2 X AR B oD
¥, RVENOEEr R LY, AR T3 BHTing 5 mnl.

2-7 ¢ | gl s

~ ®

#, WmRESoMER R L, B, MY, IRwb, idbsoion gl
W+ BO9Chnz A iRinElL

b7
BRI B3 HaLHE
1 REaHE
7 MRIUT, RRTWE-NEEOMRETHIL.
4 Wk, REBREE, HMEEEL3ey b EL, Bev b3k BHEBIMEETAZ &,
v BRBHHBIRC XAz L XL, AVAEREFLTCETE TR EMNTE S,

M S0IERNRFERY, —HERBRE4, FHRREOY 1B 2B L5, 2L, EiERT
100 rpm &35,

() WLELL3TC, 900ml, pHIZRDEY &5 3,

(i) MiEHIE 1.2 6.5 7.2 D3AE
(iif) = o f 1.2, 4.0, 6.5 D 374
(i) oA 6.5 7.2 D 2 1E,
G pH L2 —ARIOBEERARESE 11, pH 4.0=0.1M EEMEER, pH 6.5 ot 7.2=0.05M v
v ERIE T
2 YEIHE
ABRUBOEGER IS THE, AT EE T DL L, £ mETh 5 o L 2IEET 5.
A, P <& 11E0 pH OFHIR THIMIED Trsy (Fomtd, BT L) DG 6057RIETH D = &.
B. WIOhoBEHRZRTARABRERD, kKoO~DovShhc@laTso L.

() MWEED Ty OFGMI20FFiHOLE, WRERVRBEDOMA D Ty N TT05%
WHTHHE L.

H) HEEED Ty OFHEN20~605DBE, HRERERRKEITRD Ty THMOEINI05
FiG T, o, e D Ty ERERERD Tisy FIGMIH S L1055 7 kL E, 155815
Ok ABZ k.

©) XHRIED Tosy OFHEN60T% = 2 558 Doy DFIIFNTISHFIE

KIFIE & SRR NE N D Doy PHHMHDEN10Y Gletd, UTRL) &isc, 7o, @ro

Dy 2T N ND Doy SEEHN & 2 10% KM 7 ikl E, 215% RN OERAD - &.
() Ty BORSNEREDTSY * T T 3

Dsosr : 6057 DR pLTHEIL LICE OIS0 (EFFRIT L 5).
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Table 10. Correlation cocflicients of in vivo para- H D H D H D
meters between human and dog (in- 10 8—-—a a—-—a a——a
domethacin capsules)!D b
—¢C i d
'l - c 'I_ b
Human Dog r Human Dog r — b i "
-] I n j—C
= "l‘ " C, dl
Cos  Coa 0.955% C; Coa 0.887* © u p—i—d 4=
Cozr  0.933 Coz  0.913* h—d _J,',/’_ !
N i
Ci  0.79% C,  0.965* 05k c— i—/ b~
Crs  0.659 Cs  0.893* = ¢ i
Gt Cos 0.973** Chax  Crax 0.812 ! e~
CD.'I 0.951* Tmax Tmax 0.724 e='
C:  o0.823 AUGC,, AUCy0.285 indomethacin nalidixicacid diazepam
Cis  0.700 Fig. 1. Comparison of relative C,, values of
Cy: Serum level at time hr three drugs, indomethacin, nalidixic
id and diazepam, formulations be-
* p<0.05. ** p<0.01 aci pam,
P P tween human (H) and dog (D)12
Tanlc 11.  Correlation coefficients of in vivo para- H D H D
meters between human and dog (nali- 10r E—1 —~a a—-—a
dixic acid tablets)1® 4 b_
ixic acid tablets) 23“ dc=\
Human Dog r Human Dog r o 'I‘.l""‘—-b tgb
Cos Cos 0.466 AUC; AUG, 0.794 = W
G Cos  0.580 AUC, 0.798 L
C, Ce 0.945* AUC_ AUC;, 0.681 0.5 I‘.
Crax  Cmax 0.895* AUC,. 0.690 -t
AUC; Cpax  0.905* griseofulvin  diazepam
Cy: Scrum level at time hr  * p<0, 05 Fig. 2. Comparison of relative AUC values of
two drugs, griseofulvin and diazepam,
EMFHRISERARICESITIME RN 121910 ?:;ngxll)z;lzc;ns between human (H) and
FAR DA AT A TR LR L 7B SEHE TR
U4 g S R B B3 2 H i it b & L indmethacin  nalidixic acid diazepam
THEARZ BT A ENEAT W T AT~ 5. 10 o »
» I
(1) €~7aREe & OB A 10peg  10p o
o
AV ¥ azyy Bmg AT H T e S, e e o o
] .
FROA R ERTRIOURIH L, fafenziss Lics 2 % D5 0 *eps .
. . , - [ [
& QTIPS B ofreb 2 MBIk, Table z + s
2

10 12l Bha k51, oo mgL phase 1250
T b & A 2SRRI NE R T 2 AN ] DF E
BESTINCNEL L 5 TL D, Craxs Timax TRROX
b, AUC 2Tk &< MBS s huge.
Z OIS\ T LI X R 2.
Table 11 {37V 27 Af 250 mg §:5 Ml A e MR
O A 2N ERIOTRIX L, fafiiicfe s Lict &0
SES M TS A S b 2o HIDHE AR LT 519,
Z OB HEE NI EEOARBWEAME St A v F 2
s ESlico T sy, AUC BUF Thax TOHE
WOEZIA v F A2 v EAHCH B, 5L, 2
T3R8 el il Co, Crax MR U e + AUC £ A =

Tmax. hr

Tig. 3. Reclation of T,y and relative Cy, 12
® : human, O: dog

O Crax BRZDNEYEZD B R, oML T
4 =z 0e HMUNOWEERZEEh 5,

AT B o bicavailability »25 4 — 2 —J[{{7 &7
DREZIZDVT L b A2 X IEE LTHREEP,
Fig.1, Fig.2 770 Fig.3 D X 52k . v FRUOA
2Tl b RS el R U BAY 1 & UCioflio
AT R ZE L, Fig. 1l @ Cpa DWTik A
i P OBHFITHNTHARMOERFPERTH 2.
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Table 12. Bioavailability parameter remarkables

of dog
Correlation Gap among
Parameter with human preparations
Blood conec. in -
absorption phase High -
Comparativel
Crax omrﬁg V€Y Human>Dog
Trnax — Human» Dog
AUC Low Human <Dog

Table 13. - Criteria for selection of human test
subjects for bioavailability studies

normal healthy adult
age: 20-40 years
body weight: within 10 of their ideal body
weight
physical examination
Hematology: hemoglobin, hematocrit
WBCG, platelet estimate, differential count
Blood Chemistry: BUN, serum alkaline
phosphatase, serum total bilirubin, SGPT,
SGOT, gasting blood sugar, serum
creatinine
Urinalysis: specific gravity, pH, albumin,
sugar, bile, RBC, WBC, granular casts
disease history
additional test

from APhA: Guidelene For Biopharmaceuti-
cal Studies in Man

L,mL Fig.2 » AUC i Do\ TahDE, T4 2D
FHHAEOENKREL LR T 3., ZheTEiZ
Fig.3 T Thpax KDOWTARD &, 1 2 TIIEIHHEOXE
APNEL, BIFACMEERLTWSDRXL, & bO
BETIIHARIOERKE L LR TV 5.
UEDiERAP L5 L, b MZHT5H4 2OHME
%, 7) RIR phase ToMmAR I AARIEIT S .
1) Cnax TIHHEREEZ LBV, ~) AUC i3/
BtEiE AR b B FOHBE S B ElAH oD
REJZOWTHELTZR B E, 7)) Chax B Thax
TILA RiTe P XD ENNDEL TR, =) AUC
LU A RTRELELRDZENS & E N TES
(Table 12), Zhite b & A R OMLEOEINI I
WZXBhDEELSh, HEARCERNERORE
PPN ETIME ST DL, v b1 DA%
A e EL B3,

4 z2Ee bEOWLEDEREN R DS bioa.

+ 120

min
s & & 8 38
T T T T T \\ T

50% dissolution time .

-
[=]
T

pH1.2 pHA4.6
Diazepam dissolution rates from 15 com-
mercially available plain tablets deter-
mined by three methods in two media.
Solid lines show dissolution rates of
tablets used for the bioavailability test.

Fig. 4.

vailability 122244 UBRAEE LTE, 1 it Mz
EXTHARDOMBEEI KT, BEEL, B
PH OZEBHHRREVZEBBITL N 5. YWIANEFT
BHnD sl E o pH BT 525, BIAD
Tk b & A R TEOMREECRA EEN TV EHELD
n5. T Ofd TR TORMENE . i
B AR OELAMEEI A X\ EFHET TV eV IR
TIHEANIE SR, 120X 5 BEE LRI
f7H/hIAedE End, BIEBAITERED D i
PWEERCT, GRNESCHE S 3 Hiducsk
WIRDEEFRE LD, ThULGFEA BT
BEED MM AUC I A ML TL B &
PNHFE D AUCEZXRELLTWAHRBEEL bR
B, ERFAEOFANSA XD T KEFIMOER
RohT, Chuyx OWTORFH 0 b e M2k
THibhIhsbDEFELbhb, v b T EPESE
EERS A RITHNTRVE, 32 729 Crax
AEGHEFITH, ROGPENFPICERL, RWRIR
B oMz AUC #BEI 32 552 EL, BROT
WEIF L BGEFIE oloEMNE BT S B.
(2) e R OFIRIELE & T Ime

Table 13 (27 £ ) HIEFLHER L7 bicavailabi-
lity PIED b DIEFERASHROIE R LI, ]
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serum diazepam concentration, ng/ml

Fig. 5.

80 100 120
time, hr

Mean serum concentrations of diazepam after oral administration of four preparations

of diazepam tablets (5 mg), tablet A (O), tablet B (@), tablet C ((J) and tablet}D (A).

E 300} tabletA tabletB | tabletC [ tabletD
£
= 2000 r -
g !
8
g 10¢
2
Q@
73]
2468 2468 Z 4 6 8

Time. hr

Fig. 6. Mean diazcpam serum concentration of high gastric acidity group (@) and low acidity
group (Q) after oral administration of four preparations of diazepam tablets (A, B,IC

and D). Vertical bars show S.E.M.

HETLABCW BT ATd#EATHS L5 T

H5.

PR AR A, ARIGER A DA
ETABEIZ X 2T B DI, T X5 il
Emwmvﬁ%f$7 B DILEE & U 5t B

, I A TE SR T o EnglE L

\.& AFOLTNERH O A B, R4 OHT TS

e BRIEEE DRI DT N TR, —RAYIZ
Lo P OOt Thalhy, ¥

T EEH TLFRTEO A= RO Y o 3
SNEEBINA. Fhbote b oIS
AT gs,

i) OHETH DD EAHREND.

1%~ O IERAETu T U C i iR B & ST D2
THZO TR+ 5 &, HARIZL - THELR T Y
F 26 LSRRI D Bl & D & 5Tl » 7o fias
%<, ORI T LORENGROTERSGORT
VI BIEHETH B 2 Entbho e,
Fig. 419 (3ilif{ & 7 €24 Smg FHOFEFZ2L
TOFRERD Tooy #RL T 5. ZOHEHRRBRO
R ST Fig 4 IR Lc X ic & D pH
TLIHEERHEDESVL D&, pH 2340 E
12705 SIS Db DD 2 PR H DT &AL
B, HBFHIZADOFSMch i EHE & BF T
L= Fig. 59 TH b, HEaHdimire BRHo

TR
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30, c¢apsulsA 10

capsule B 10

capsule C
..

serum cnncentration.pg/ml

: ==
24628 2

19 capsule E

05

_." .,
ko U R

2468 24 2468

T2
time, hr

Fig. 7. Mean indomethacin serum concentration of high gastric acidity group (O) and low gastric
acidity group (@) after oral administration of five preparations of indomethacin capusules.

2 TR T CHb Lot Fig 619CH 5,
EoBFIT s THRETE O AAMEERTE X b vt
hitfF2 R LTED, 7 CamnFEkitchs
Enb, OB S 5. L L2 BiEHR
B pH 1~3 OFATTROMRBEHARLCA
BFUA, (ERRIETL AL ) ORILAIRL, MEETEE I
EHEERRALGRY, FBUBHTIALTBALRE
Bz daemiziE T % B, C, DEFIDGEBIHT B4
Th ABF X b fh3EEMEL, BRI M0
FPREOMEB AR LAEWS S LI, CTERLADR
EIEOHEN S TR B E AL, Mok
Wiz rabnsEZ N5 b, B,C, DX, ©
DG FH IR 7 EAADHTFRNADEE L
Dhx(, %7 pH 4~5 1t R THEMELEL T3
I ELE FESEER TV A D TR VLW n e B
bhd, FERE LT, FEHRARCOESTPpH 2 4~
5 OFEMHE CTHMOBGEANL, b MECHRMERE
D kD bioavailability #TEL 52 B0
DTETERL LW EWVWS Z Ltk 5.
RCEMERRRELTOS v FAZ Y VLTS
AHREOMIZ O VLT THhic, Rz A vV
ARV VHTEA25mg, b b10BIC DOV TR
FHE L flieonCTh B &1, Fig 7 129U TRL
FoRRER TR L SR TR L BB & 2 TS Y F A X
¥ v O IREORMNIER OWEs 5o 7 £2
A LI RONRBR TSR THC L < B 7= L
WS E VM REYRL T 52 &
HbhD, LAV F A2 RN ERIBCSLTX
DL EFIHL, BRI EXTRLTWD, EfRE
PEAE OB RAEHHEE RO TERE X b TR

EEZ bRV T, EENETOMM LRI, F
PEMRE DA R TR0 T o ToMsnin A v F
22 vOEHX5bDEEL LR, FHCEHE
EDRhofc A TRFENHOENIE LFHTH .
FUSBESRTH D) 2 ABICOWTEREL
TRD, 1Y 27 ABMIHERELCHREhTED,
15 FOERBAVEAZY Y H T 2Ld 10050 250
mgTHD. & D 1§EXI0ADTERFZITHANGEE L
& X OEFELTE L GREERHT 3513 % bicavailability 2% %
&, BIGEER UGBS THEN R SR iWD,
4V ¥ A2V pH L5 235\ T 37° T4 2042 /ml
DOFEMELXRL, 7V 7 ABIXE U &4:TH 40
pg/ml TH Y, IR DTS TRMEEMEL,
MEEBT LT pH M LA T &tk »
THDTRRIND EEL LRSS, LhLigdibn Y
F A2 A REETECRIRASR L, M S ICahEETE s
DEMRRBINIORSKL, 7Y 22 AR THENED
EMRZ LRV, ORI TV, WEER
DEHETIR COBMEORCEBER Gl y o
F#EoFE) OXERECAMRLTWS EHELBRSD.
WP ERRTH D 7Y v+ 7 AL E VIZDOWTE
EDOFEIERSIZ X B bioavailability 2 FiF T4 RC
A5, 125mg g 4 PRI HREIZAC RS L
o bioavailability (4% parameter A Table 14187,19,26)
RLEE. Thmnbbnd k 5ic AUC, Crax ZUY
Trax OWTHLEBRIOMIC F AL ZERED bR
V. Y ek 7 A VIS T, Bttt pH
HEEIRWDT, OT ERADPL VY FA2Y VOB
BRORIL ST OBREEC X AT E
ZiFichnotebnEHEz bR,
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Table 14, Effects of acidity of gastric juices on AUC, Cpaxs Trax of griseofulvin

AUCq,s (ug-hr/ml) Crax (pg/,mi) Trax (brs)

High* Low** High Low High Low

Formulation

A 9.708+2.972% 11. 764+ 2. 764 0.510£0.133 0.491%0.227 3.43%£0.79 7.90£ 8.79
B 10.496+2.005 13.018+£2, 872 0.675%£0.123 0.640%0.215 3.1410.38 4.30% 1.48
C 8.449+2.082 10.900%£2.524  0.405%£0.129 0.382%0.133 4.2941.89 8.30% 8.5¢
D 11.27232.646 11.773£2.02] 0.551£0. 181 0.542%0.339 5.14%1.46 12,20%10.52

Rk

o

Means+S.D.  * High acidity of gastric juices
** Low acidity of gastric juices

>300
L
1 Paddle 'Z()V't ¢
method X F
4 I E
150
E
S 3
> = 100
z o2 E
3 =
3 =7 50 D
B
——o—0 5
1.3 3 5 7.2 1.3 3 5 7.2
ph pH
Fig. 8-a. Solubility of thiamine Fig. 8-b. Dissolution of TDS
disulfide (TDS) from the sugar co-
ated tablets
[ I A I 5
~ &0t 4oL
E ?n "
£ [ £ c
3 7o) I 'T ! [
o 20r ! " 00, 20 ¢ .& I‘ \b 20t 36~5_6
o y RI,“_‘ ] 1 ) / B.
9 / ~3, ] @ ! -0,
L e---¢ B ~e=8 |d ~~0---0
o 4 " A EFE -
o 5 10 5 10 5 0
'I_', Time (hrs)
%
=3 L ;‘I b L E I. F
> RN
§ 20 R 154 20 l 200 3z
T ll.!’, R\‘o. Ny f :I' AN A I-f-n.q
=] 4 ‘Q' Srgea-0 ‘_’/,l:f. B ST ] & '°~~Q=-.Q.-.g
5 10 5 10 5 oy

Time C(hrs)
Fig. 9. Mean urinary excretion ratcs of thiamine after oral administration of TDS tablet to
humans having high acidity (Q) and low acidity (@) of gastric fluid. The vertical
bars show S.E.M.



L ¢ REEREFH A O RS ETOWC 15
Table 15. Lag times of dissolution of PAL-P tablets (min)
pH
Number of products c()ng:;n t
= .2 45 55 66 75
A 11.03 x X X 87 28
I 3 B 12. 00 b X X 35 21
Cc 12. 30 X X X 15 9
I 39 D 10. 10 X X 5 5 14
I 6 E 10. 38 X 21 7 8 7
Sug. 5 F 10. 79 7 -- — — 7
A, B, C, D, E: Enteric coated tablets
F: Sugar coated tablet
Dissolution test method: Oscillating basket method
X ; did not dissolve within 3 hrs
—: no determination
DlEofER, 6, pH i EFE LAE 2R TESRR
@ bioavailability (3= h % LA U 7o #bas o W iREEE -
X hBHRZdTwB 2 LR Eh 5, fHoft ilc-
PoT AN ) ECHIIEAVNE W ISR O bio-
availability 1242, & OFEHOEMAFTATRT =
LT BZ EABIUCRETH D 2 enh, BHRE £ 0.5
AT EEHX LR, 5
AL, By hﬁ%@%kff%ﬂt%@&ﬂ@ﬁ '~Wﬁﬂﬁﬁﬁthm
B BEMERLUAS, RZBHI EDRT, ol 1 ( 6 7 8710125718
Tme hr)

DOHEE T AR & OMMUZ L 37T bioavailability 12
BIE TN T Ta I,

BRI ERDC AV B R T 255 FHTIN
PH LA RTZ X <ambhTn3
LA Lieai 6540 bicavailability iz b »TED X 5
75 PH HfE A RS FAUE » T 2 X ENITESHTL
BT o Tviets, F o TR E LTk Ek:
i et itk L a2 TOERE Iz oW»
TERLTARDLZ LTS,

Fig 8 3447 1 v X4 A7 v 4 ¥ (TDS) o
2R L TR TDS 10 mg SRR GTDLTDA KL
T X B in vitro FHIGRBRAOHEIIOEXRL T3, &
DFERMNS PHIZ X » TESWEL B AR L
ABRU'B, pH 3 m5 4.5 TIEFIZBWEHARLA
D, EEUV'F, pH 7.2 T2 L& <EH LAV
CHUEILH, RADOTRECIN L TLhENS 1 5
BosLics o RpEHERE L MBI & GO
SR LIcos Fig 9 T 519,

AT 2 TETEIERY B OBMIEcoRbiikz
{BITib~<TE5<, #DfhitEL bicavailability %R 1L

T, invitro DFFHRAROIETA R LTV 5.

Fig. 10. Mean urinary excretion rates of pyri-
doxic acid after oral administration of
PAL-P (10 mg) enteric coated tablets

X RD L DIRERIEOHNE W ELR
LT3, B, CRU ELERIEOFME LR
LTwa. Sz CREETECRA RIS A Tiny,
RIZIEERELTY YR €Y Fa—a (PAL-P)
ZoOWTE TR I, RN iR o PAL-P 10mg
SRIGEES ML oSDEREIETHS. =
NEORFERRBRA N LICESOBHEIMR EDED
% (lag time) %% pH ORBREZ 2L THR TR
DS Table 15 TH 5, x L SIEHLACE EFH
Lich o2 R LT 5, Fiiizkse¢ pH 1.2
TINS5, BB HERApH4.5iZ, DIk a5
2, A,BRUCIZ6.6 LT3
DOFMTIZADERFC PAL-P St 1 e G o &
L, o R4uzHE & e 4-pyridoxic acid #5ER L
Tiot.

Fig. 10 12 8 HA D12 ADEERE O 715 Rehdhilk 2
RLEbOT, BREFIZRIRD lag time 7¢ LITHE

BREC XS

. biocavailability
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excretion rate(mg/hr)

excretion rate(ma/hr)

time(hr)
Fig. 11.
D and E: enteric coated tablet

I : sugar coated tablet

IR E R, b CHEEEEE AR LT B it
L, I ClR pH 23 4.5 TH B EX L L ENR
TR L, S pH #16.6 THbH, {Ho lag time
MHEEIZE A o 72 AT TS B3 bicavailability o 3fiEE
BTG Epvbh B, pH 45 Ll Tii Bt L
7eWEXL pH 5.5 RH TG Ly DIITERERDE
DEPTRERSELLVCEH LR DDITHL, €
BERFCILE R T MAME = DTEEXH D, CDER
U DZEEKEEF LT, SEETE, BN R USAETED
SHCHTCTho o Rt A TAa 5 & Fig 1
IZRLR5 X 51T, EXERBIATWB TR ETHA
ER L 4-pyridoxic acid oL L, L0kt
TREEPER, HIBEBTELL{BERhTH 302
b, THTMEETETIE, EfEhboiilingthT
BoTwbo &L, WENTRBIBTL I
HHLTWS EL L b5, BRAPHAE L b HTFE
123 D DT, MEEIHIVL BT B CHELAIRE » Tw
W ENTHED T Vbbb,

UEoo Ene pH 4.5 T T o Ca~74
v 7 EANLIEHEEHIEEN LT, BEo AR
7oL Tdsb3, =7z pH 5.5 74U L 6.6 DAL THAAS
RAEEUHH T —F 4 v 7 3hieD, C,BRUAD
FZIGEELBEO DL ic L Ty T § bioavailabi-
lity E LS HDEEEVH D EVW D T ENTED.

T4 OEHENMTERBRO TSV TIE, FElbss

time(hr)

timethr)

Mean excretion rates of pyridoxic acid after oral administration of PAL-P tablets D, E and F

1.0

serum concentration, yig/ml
]

2468
time. hr

28

Fig. 12. Mean indomethacin serum concentra-

tion after oral administration of two
preparations of indomethacin capsules
A (@) and B (0O) in fasting state (—)
and non-fasting state (+--)

KEL e DITH » THEEAMEL 72 A 235 B,
H L THLRBHO ADHIZIZ T BEE O Abias
B EWTEhbhoTEh, EEOADEEL
{hrvwe vz a, Bllkofin bt~ oEBET O
BHEIZEEL T, T OMEED i\ 2% bicavailability
~Ez DMEIREL, ERELBROBEDR T
I o Thie &b 28 L2433 C bicavailability %
BIELTHL &, EREFONE2ICRT5 0
LETH {, FRoBFHBs T80

FOHFOFERME LMD LI PIETH D L Bbh 3,

TFn

1
ZAEH [Syfiy
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Table 16. 725 47 === —AME & 5#I(F) D Bioavailability ~o Az o5

0 ® g # F
7 A=z =D - -
e R s I VL P S 3 G AN VAR
PE it 2 JE By R (hr) 0.13? 0.50 Ns® 5.20 2.60 NS
T & e O BE (mg/hr) 15,00 15.15 NS 3.44 14.95 P <0.025
T HHIEEEEF R (hr) 1.63 2.53 NS 15.45 4.06 P <0.025 .
28 1 [ BB 5% BE it I3 (mg) 76.73 89. 55 NS 41.76 82.85 P<0.05

D #BEEfE D Rep Bty HaRkd e
2) 4 AoEBEOTHEME
3) MWERL

TSI 2 25 A0, BEoBHIcgLT
WEROMEE Lie b O r 54, BORERSY
15, ¥-EESn % G rvamit©dh 58 H 5T
BIECIIEBROHEIEEE Licb DL bl oIk
NTTwbhs.
IEEHERAITiad < & b pH 6 LI E TGt 2
v, LY bicavailability 23{ETF LTV /o2 &
REGTEPDTHEDLERD D EELDLRD.
Pllkofirs sz, in vitro OFFHREBN G bicava-
ilability 2fEft+% 3 & 1213, BHHRABREO pH %
1.2, 4.0, 6.5, 7.20Fh 5 3 H45BA TITXTHER
MNEETH A EFExbRA.

(3) HH%E

BIFIOFEM &\ 5 FLE BIRA S, Eff0%kM:
FCEBLEGERIZT A0, BRFCRASE,
FOW 3~ 4L R DT I8 5 & 5 FiFr—
BzXlEbhTnwd, Fig 12034 v Fxavvy
FerD 2BF (A v Frxsv 25mg GFH) o0
T, HAIFROMRERr (ff-tv 100g (814D 2
D), T, 2~ 20g, Zw 5 bIR, 45
200 ml) HAERBISHTIRE 21 8E O EED
HEBATRLALOT, ABFITEARRA CIIIFE
e hBIEAERE S h, DEFADH 2655 Chax
FRLTW 525, REIRATIL Chax 1MEL LT
%, —JiDEFID Crax XRAHTLESAVDY, Thax
R 2B5ER TV B, BT 5Tl Chax 23V
THHEFAMCETE AD bR oL, fAEIRA
DHETIL Crax 12EHVR K, Thax RENH LR
TUBITEE oL,

2RI AT =2 — ARREED DS T, Table
16 1=\ T F MANBFIEREOJRFHEN TN 2 &0 D
HARRBOBE, MEDKIS0LDRIRBE LRI L
vkt L, friIRAICiL bioavailability A2t X h,
TUEN IR R & FRET e » T b, DEOMRAE

Table 17. General Elements of a Bioavailability
Study Submission

(A) Protocol
(a) Study Objectives
(b) Study Design
(c) Subject Selection Criteria
(d) Subject Exclusion Criteria
(e) Types of Biological Samples
(1) Sampling Times
(2) Description of Sample-Handling Pro-
cedures
(f) Sample Inclusion and Exclusion Criteria
(8) Ethical Considerations
(1) Subject Informed Consent Form
(2) Emergency Procedures
(B) Data
(a) Case Reports
(b) Analytical Data for Validation of Assay
Method
(c¢) Analytical Data from Biological Samples
(C) Results
(a) Summary of Individual Subject Data
(b) Statistical Analysis along with Summary
Statistics
(1) For each Individual’s Sample Times
(2) For AUC, C,,,, absorption rate (K,),
and elimination rate (K.;)
(3) For Ty, with Appropriate Method
(c¢) Detectable Differences at alpha=0.03
and power=0.80
(d) 95% Symmetrical Confidence Interval
(e) Application of 75/75 Rule to Cpax and
AUC
(D) Summary and Conclusion
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Table 18.

Confidence Intervals and Hypothesis Testing Compared?®

Results of experiment:
Comparative biocavailability

Ciriterion for acceptance and

Confidence limit (95%)
Decision based on

Test of test formulation to . . .
. . R decision reached by a hypothesis testing
formulation standard formulation with . i
. . knowledgeable pharmacologist a=0.05
95394 confidence limits o
L. or physician, ctc.
(statistical)
Drug A: Lower limit must be 8077 One-sided test
or more.
A-1 922 (822 or more) Acceptable Acceptable
A-2 929 (85% or more) Acceptable because lower limit Unacceptable
excecds 802
A-3 10024 (552; or more) 10025 looks good but date are Acceptable

very insufficient,
unacceptable

Sl Sie B &, BEGCRT B MU EOFIN 2 R
B ke LT 2,

cofhofcL RARaEEAHSGISRTE D, HA
DL - T & s o 2085 AUR P T bioavailability 12

b DU, ABRRALTY &, AVERoMmd
PER A E R Ty, oGl 7e b, Ty
|2 bioavailability oeraig v, WA DENGE
LHEAGRD BRI D,

LEF M SRR R A E OIS D TH B
WnndHz e, BEFERA LG RSSO
=k ftn v s RBRAET O 8 — &, HAMD
LR LYV EWD Tke L T
HEFHLD., LnLichd, EEARIEMTEOE

bioavailability

MO, BNk, e RN TH -
THWILHHEEE & T BT A kR RE <Hlh, TR

DR EVEIRY E LB ERE R VCERENBR S
ZEMNB B, SDXHIGETL, EEONHEETAIC
BB IARS S - OBEFER s T LT

Sy, —J, LFEIRSERRIZLVT,
e BT G ER IO Kl (VTR B iyl Y M 11T K s AR A
OELM bR T B,

(4) YT

FDA {34580 X 5z, METH 5 & REERF

%t L80% LA E @ bicavailability #7474 54 L HIEL,
Table 17222 305 X 512, MIHVATEEE LT
HAVIT «=0.05, 1-520.8 il o541
TFT 5 X2 95% OXGITEIR A, 75/75 rule D FIS
e EHER LT 5. Table 1833 7 sHbi7e E DR
AT b &S YT L 95K BHIIIR AT & &3 {HE
EDHEER T oo b DT, EnG2HBDH 7 A

EABUA D IS ANZ 3 4 A 1419 7 bioavailability o
EE T DBHGEFMRADE » v 2 DepITRL, 3 F
BDH 7 AXBGEERROT— 20 50HER, 4
FADH 7 AXIFRELENSOHERRL TS, 95
/bmm%m;owﬁmhhfm PIZILFASTSH 2

DOHEZB0B L LTl il ble W EFET S
&, A-1 L A-2 3L, & O bioavailability

1292 LM UTH B3, B IGHEIRA2 2%k, 85
BB &S o T D, WHIUZS G IEERAN bIT,

TIRHMBOLLA LD TH B % LB SR DA,
R NEN BIZ A1 DF —~ 2 — D35 7% Hik
¥, A-2 DFHVII W EMD, fIIE, A-1iX
Bl Leinh, M A2 3L d0 TN
SLHESNAWEESADH D, DX HICHRRET
i,%<¢ff—ﬂ—®ﬁﬁk&ﬁbfﬂméh,b
2LVEZHSEEHEIRD &\ 5 TaiE> T
Do A-3 AR TH B8, AT v ENKEL,
9SS BIN A B U ETH BT L 6 TR EIT

100% oFITH . = o8G, 952 {GHIRAY HIxdE

FELHEShDOIML, IREETLA AT Y Fn
KREWZ ENBATIEILED BRI b, RFLH

EEha.

Rz A DT o FHRoOFLL—TriEHL, k
SLOWMEDIETIHRE Licisiiy Table 19 1Z/RL T
KBW, OB EEARSGEREL THETDE, ©7
CRALGES BT AT = F AfEH 7AW TiLiE
WL FEFotT — 2 =2\ BRI 1D E DR
FEA—FL T 523, TDS BFHI x5 v +HK
&, SRS CRETEER L CHT, 955G 1ER A
TSI T &l o TIEFESE LI o1
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Table 19. Comparison of Hypothesis Testing and Confidence Intervalst?

Residual Numb
Drug & Observed esicua umber 9524 Confidence
] mean of ANOVA R
parameter difference R interval
square subjects
. 9, 2% 154, 490/ 12 Fcalc=3~ 29< 116, 12/‘1’\283.9
Diazepam:
AUG F1;;,(p<0.05) =4. 84
N.8.(1-8=0.945) N.S,
.. 8. 5% 7158% 12 Feare=0.061< 165.821%234.2
‘Thiamine Fi,) (p<0. 05
disulfide: 1(p<D.09) .
N.S.(1—-8«0. 30) Significant
CUEz, .
difference
. 16.4% 286% 15 Fea1e=7.05 124,82 p,275.2
Flufenamic
acid F,,(p<0.05)=4.69
1d:
AUG, ‘ Significant Signiﬁcant
difference (1—8=0, 83) difference
Table 20. Minimum Detectable Differences (%)
(@=0.05 1—$=0.6)
Cpax Trax AUC.
Drug product
Man Dog Man Dog Man Dog
Griseofulvin 19 < 31 73 > 58 17 < 382
Diazepam 15 < 23 79 > 24 16 < 20
Nalidixic acid 25 < 29 41 < 51 27 < 31
Indomethacin 25 < 37 25 < 40 24 23
PAL-P 37 > 34 — — 299 < 332
a> AUC4p, b Urinary amount excreted for 22 hr

IR AT ARM O bk, 95%ZHEA
PWRERTWBHER, LTGRO LM SRS Y
FEELL TV E bR Th 548, BEEEAN G, B
BACRSETH D LEENT T, RSO
KELWbhbZ A,

—F, SIRGHTTIRECRNIC L 5, fITEEDD
LERTER» > 1BTOIHZLE LT, A%Lis
BT THHEMD, FlxiE, FEEH EERTERY
IO EDEWER (XH62XOREIWTER) 2T
b ECESEERY, ISEFBRINSHED LW
EBATORBATHTES Y ERShD X570
FEORAANEENS D, ChbEIET ST,
HEORMS (1-8), /Pl (o: minimum
detectable difference) BUMGHIR A% HIE T 5 HFEH
H5.

Table 20138k » DFAT — 2 — 2V, % DE
AR ERIYHELELDTH 3. 1L, a=
0.05, 1-8=0.6 TfT»>TH5. & bDF—2~TH

BL, AUC. Tif, 7Y £+ 7 AV DORATIL, 17
BLAEEND otk %, PAL-P TR 29 A EEND
ofckE, BEXEGY T I LB, DED
WM IR OEMITS RGO & ¥, BB TIL29
BFioLE ML EEhb Einks. 1-8=
0.6 L\ 30, HiliNE LTHE, SHESHT T,
T, @=0.05~0.1, 1-520.8, A<0.2 L3250
¥ LA\, L L7esis, bicavailability o £ .35 4
— 2 ~ (il Efhas O 5\ EFER T, bioavailability
REBROEC 472G TR, HolEbL2E0)
BRI HIES T LR THBIFEE T, Ch
LORENERTERVEE LS5 EBbRE. 20
LETiE, TOERFELOMAN, Mk ERET5
LOTHHNE 5 h, ARoM, et L ABEAN
FIHE B E S g E B HEBL, ToEh%Y
TEBLEFWIEZ Lk, 1-83U% A 2@, T
B TROTRE 7 2% T e\l ) e SERA SR (RS U0
YRERETHA S, FfEERFIE OEIPEL &
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LFEED DB Thivic fodis I AT TH e
MBS, BLETIRACTHO LT, &0
ACOBELLWEERLDETHAD.

PARAZ 0 BEEAS, SRR S 7oty
2RISR BT 3 SR o\ TR &« DBFE TG
bR R hl & LT, BREF, 455, BT
FIROZ DD FIHZ 2T b MRRSER DT
Hahie by, CThbiiikoF—<&Llic
Uoe MRUAMEE LToOBINRBREU Y= T
ADe b EOHMEZ WL F — 2 — DI
ST THH D,

ek, M Eogeicst Uitk i B Ay
LR ) T E R B R B B TR O & 1L,
ROPIRANDIH IR OITE v S v 7 BIREE &
t, BICEF v T a4 T ERBRICBHOF AL
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Pyrogen test L Limulus test
— O HEEMEZoVT—
IniArE = A8

Pyrogen test and Limulus test

—On the relationship between the two tests—

Seizaburo Kaxon

¥ oz N

Pyrogen test [3i7iiebnic {LYET D JEAA4DTT (Pyro-
gen) U4 FCESLCTTO Rl OEHETZ X - T
#il3 % in vivo @ bloassay D—2TH 5D, ZHITH

S BEMEOREERMET 25k LTEEOY

Fziels T B EEAIE T Y, ST
VIR b @EiishTai. _

Limulus test (% 7" b &= (Limulus polyphemus) o
IERIECSr 3 MHIPIIE5E (endotoxin) & FOG L THEE 3
BB AT U TSR L PELINIE T 2 in vitro
@ bicassay D—2>TdH 5.
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P > TAT TIRMHAANRR O & G, HHoRM
& DBIRIC OV THAE T TOPR LB L3RI,
H 7 b= OMERES & AITEANTESR L ORI & 1
DICABAIEZ2WTIR~N, BWEITBIT3REEORE
T MBS EN B LI ERTHLDOTH
D

Pyrogen & i3 —inc it ClERI Y OhEL L€
LHBMWBORBRHETH S, HA{MhDHEFXED Pyro-
gen BSAILR T30, FoOFEbOEFETHIL,
e L TRIBEXIIESR = m A K235 0, i
TELTULREULLIEH = » 4 F, nitrofurantoin, 2,
4, dinitrophenol JBy¥ LSD 7r EAVHILRH TS5, 4
fhior & LCind pEompiin e, Minsiis,
TEMOSIEEHE R Er ML TV B0, Lhl,
FEEMBE & LTRS X bty 5 b ol
MEARHETH S, chbD5HTh 77 AREHOH
Tater e+ 5 v X 544 (Lipopolysaccharide: LPS)
2% 1~0.01 pg/kg iv Ty FIIEHABI T &
TEDHZ LMD, —FHCFERYE (Pyrogen) 1XPIHER
(endotoxin), i3 LPS L3R U ERIZHAVWHBRT
W5,

M MEAZE

Sl ot L T oM (boRRIBETL ik
WHNEIXE LA, ENERE L ToZEDHK
SRR i & oA BT H 5 M
EOWEER LG UG IEREAT Y b 2b0 s
X h 5. DNA 2 RNA 70 P34 o st st
LTEBRIGT 5L, ¥ RER4100oMERIH
B LT DMV EE IR b » OB & 8T X
EBRTWBEEZATH S, :

B E U TRk S - M A P TS L CBy
MBS 2 e r TH D, & OFHRICH L T#1E
OPAEETROBENTITINS X Sl h T
WA, o TELEMIE A A BRI L TR D2
WEREGIHBCRIST 5.

IR D FEAR & Bk O D RITE Y 121 D T,
I e\ —E DRI T D E R Ml
fThlwsz 2 RNE L THRAROFR 2%
T3, OERAMORAIRLIUR T SIEEsnc
L, 1ok, e ohiicBEL T 5. iR
DO EFZENE &£ IO EOME L RIEET
B BN, BRI TR L EERERD—D2TH
b, OB HREO—2& bEL bR 5.

— AR oRBIZ L Y BB 30 TH
DK T B ENERENBRE T RS, S
Fr 77 AT L ERE SN S h s

Clndb,
EAFTHD,

BRTEDOEIR 2 VA2 ETH S, 8- TEEITHE
TINEZ X » TRIFILEINEL, Rmr<) YTk oT
FEY A (B EDOHEERRL NS Z O HEDR
MRBIRTHB L) {bshs, HREEREL A
FIEHE DA, UL L= ARGV A ULR
MLTW5. ABREEHOENL LDIXAY ) = AH,
WRE, V=AY -0H, EniEdiEREs &8y
LBRBH, —EO MRS R YA S
THY, TREOHMRMLTELTERLTE 2, &
T LTINS 7 7 Al2EBR O WP T
BO X SRR T2 ) XEETHS, T
Y EFESIMEL D RAFEBMESY LU
T BERL CEDSFEREET
CESLOMNH B, —ppomiuar UTERERRL,
HATY VIR X T Y A FEXhY, HEEXHE
IEFEbTETh b, FHER BT AGTT AT,
Lo LRI RS T <, Wixd D Pyrogen &3
HENRDPLATH B, NERZHTIEFEOUED
#8843 Landy, Braun HiZ )k h 22D HATH 32,

i) V7 LBEHEOEE

77 AIBYEHATAPIC B 3 2T OHSRE 5 0 578
LEE DBAR%Y Costeron BIXKOK 1 Dk 3
Rl Thebb, ZEfux LPS 4t fifaEED s
IFEL, MIBRREE MIMRFIULE oMM AE K J03 5
- periplasmic space Z{Fo T3 I EAVEHMTH
5, = LPS RO iHEs v 22, flaud
HIMORER I ER N ROTHENE R v RET 2 &4
T, HETTN ORI ORI » THLT 5
MBEOMTE OZBETAML T B EHEL DR TV 3.,

::o:&mIfsﬁ%®ﬁ%@%%%ﬁﬁbfmﬁﬁ

Bifk & 12 SR OBAEAMET HBRR, SO

"LPS % &ML AT BIED 70 2 05 TfF

bhdLoiTitotch, EYHESP lysozyme 233
ARERFENEELRAREMNLEEINDEATH
A9,

LPS 3§77 y—2ve72—-ThH - T, &M
D7 r—UEAVAZ LT X HeiE0 O IR RIE
SHIHEOREVIR S Thh T & 125, Bl o%El
ik Cat, Mg £ v R BL->TWDLDTHY,
LPS % phospholipid o A TEIT N 5 & BEPRZILh
AEh, BERCEETAREED XEEERTHE
DHEELEIC X 5 Il k3o E 4% in vitro TFEM
HHITER,

T HHffic iy 5 LPS o miifio4s i ER
KRPBEBLDTH-T, ZEHEHBEOERFHIZL
i L, hydrophobic radical #4Hiliz{ = &iT k »
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OETAIL OF
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ARCHITECTURE
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NO
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n-rT; oS es; enzyme cell surface
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rr?', phospholipid

oy el idglycan
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Bacterial Suspension -~--~---- 5q of dried bacteria was suspended in 175ml
of water and 175ml of 90% Phenol was added
Extraction ------=~=---- stirred vigorously for 20min at 65-68°C
Cooling ===n=nmnmssssomv with ice-water to less than 10°C
c Centrifugation -=-=~==-- at 7000rpm for 15min at 4°C

R
Re-extraction
Centrifugation

Dialgsis ---------------- against water for 4 days at 4°C
Condensation =--===v--- to about 20ml under reduced pressure at 30°C
Centrlfugatlon --------- at 3000rpm for 10min at room temperature
Extraction -=====-mnemmmmnmean added.10-fold volume of ethanol containing aboyt
100mg of sodium acetate and left overnightat4'C
Centrifugation -======wseemeue at 7000rpm for 15min at 4°C
S
Lyophilization ===-=====-- crude LPS
LPS Solution =-=-r==s--- 1g of crude LPS was dissolved in 50ml of water
Extr?chon -------------- added 50mi of ethanol and left overnight at 4°C
Centrifugation -=«------- at 5000rpm for 15min at 4°C
§ R
Conc:iensation ----------------- to about 20ml under reduced pressure at 30°C
Re-extraction =-=~e-=mnocoaeama added equal volume of ethanol and left overnight
at4°c
Centrifugation ====~-==s=---=- at 5000rpm for 15min at 4°C
Prec'ipitation ----------------------- added 6-fold volume of ethanol with 200mg_of
sodium acetate and left overnight at 4°C
Centrifugation ~==-===cemmmmmeecmmens at 7000rpm for 15min at 4°C
Washing 2 times with ethanol
Lyophilization ~=====~--once-a-- 50% EtOH-purified LPS
TIPS Solution - Tidsolotionwas made
Ultracentnfugatwn e at 105000~ for 4hr at 4°C, 2times
R
Lyophilization ------------ ultracentrifuged LPS

LPS Solution

Ultrqsonlc irradiation~=~-- for 2min in ice water, sonicater : 150W, 19,5KHz
Mixing ===-=-=-=-==euem-mu to 1ug of LPS, 5mg of Mannitol was added
Lyophlhzatlon ------------ standard LPS

I 2. Pk (LPS) ofuieshitik

T barrier Liel, WOHGLRHRT S b EYr>
LoThh, TWHEOGEAEORHIEAX L2240
LEx 5. MEMREONS & ORI E, &
I O ORMETL 55, oM on
TIHfEORBICFER I TV 3D,

ii) EXOHYE M

bz & Il oBSEII TS b, HRSY
T+ & EBHEREL OREXES D THD, L
Tedio TRk & UCHER OBt s h T
Bl

19334 Boivin A3V 2 v — AR (TCA) v
THARXIF7 AW Y FFEHEFR LB L &k
HTHY, \Whip b Boivin L EPThi. ik
Blhz v, LPS, R Lipid B (kb

IREtEg il Eh sy e KBV, ChiclT
Lipid A 2 S0k LA L TR D, BT 3R
WL DEWS) IR IATVS,

19544E Westphal 3 LPS 337 = / — LIZEEH, %
TRV A2 DBRMB B 2 End, 7=/ ~A-K

THfEL Y LPS i Licas, ZORTEmE b
BT END, BT AT~ ARRY - CEEYE
?,Fﬂlfs%ﬁtm = O 2 b HITER TR O

FEIUELH L, SREAoiEe Y © FolbEsURM L,
Wﬂ%@mﬁ&%ﬁom%mbﬁmuwam:shf
ETL B,

Westphal Dk E OB 2. B R, BTER
ANEALTOAHERR 2R LI {35h 2 LPS
DHEER R 3R L. tiebb, TOHERI-T
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. | GLcNAC™S } .
: i ! Gal | Hep P
]
| | ! ] 2
K Rd
A —=
! H i H c
! . L J
| ; ROIRI
(X | J:g ~ )
Repeating unit of Ra = R'I = Basal core
O-specific side chains
: " ~ —
w VSemx-Rough J
S(O-Antigen)
(B)
9Q
‘ 8 O’C\/\/\/\/\/\/\CH
o O'\\A/\/\/\/\/\CH
RN, :
OH R
0 o \\\\\\\ g o) CHy
/ : . 9 d CH3
/ e

§ i
CHjy
CH3
CH; CHj

¢H, CHz
CHy CHa
R 3. 4457 ROLUENEE (A) & Salmonella minnesota R595 lipid A iz (B)

Behic LPS i13kbiziz 7= ~2 (Gl), #'3 DI X » S EOFTE I, Kk bUASA LA
.7 b=A(Gla), ~F t— A (Hep), N-7 e+ 71 RbL0eIRTWEHNEESHROFHIRTIE L
a+ 3 v (NAc-Gle) #ilAirih & +o4580Hr L, THS. .

ZHIT 2= b3 FAF VA 2 b vE (KDO) #4041 iii) LPS 0£2eH
T Lipid A 2358 LTs b, ARTPHG RIS LPS 3B ) BIHEDS ¥ & ¥ 1o 43NN

AUTHIEEE2 AL, ShATRGLTERSTFEL LRI TEGEZL bR TV 2% FRNIC LPS
THEFOSFLALDIES EHLORATHS, T OEFUFANTR S h, LIS & ERRIES STV
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1. ATEHROX I ATLEE

No. Endotoxin Reaction References
1 Pyrogenicity ' 10)
2 Release of endogenous pyrogen 11)
3 Ijmmunogenicity 12)
4 Adjuvant effect and inhibition of 13)
antibody production
5 Effect on ““properdin” or natural 14)
antibody levels
6 Leukopenia and leukocytosis 15)
7 Protection against irradiation 16)
8 Effect on RES 17)
9 Development of tolerance 18)
10 Enhancement of nonspecific resistance 19)
11 Mobilizarion of interferon 20)
12 Changes in blood clotting 21)
13 Metabolic changes 22)
14 Endocrinological changes 23)
13 Release of and sensitization to 24)
histamine
16 Vascular effects 23)
17 Sanarelli-Shwartzman phenomenon  26)
18 Cytotoxicity _ 27)
19 Abortion 28)
20 Tumor-necrotizing effect 29)
21 Interaction with complement 30)
22 Shock and lethality 31)
~OLTRTLIES ECIER L2, BYYENR LISV
WhOzwoo5H5—H, FEROEILERLRYIT S

ERAEMGOMEE AL LTIBER S h, BHRHEN
HRESTD,

LPS oETREM®D 5%, EELTIBITD W Tl
L, TnbOEATRETE-1 TRIE L TRTFE.
FHzHh b L S LPS o £TFRILSkizhie b,
ZOFAE—DF ORI 5 2 LI E R B,
FREPNROEERHY BRI, ZhEDRIG
RIXHHOBEE, FERRUCEIC LEAL DA, ¥
L BELEN ST L o TL DY, FO
F—IURIULE S T, UL, 2hbnsdbT
Lo & LRI TR BBEN TH » T, LPS 28
Pyrogen LIHITNBILATHB, LT LPSIT L1535
HEBIC DO\ TEERT 5.

iv) 2R
FEMEMI SN TG TS 5120 5L DRIIRIEHD
I THHEEL B ENTES., R ZD

PEA L Wk & OFEDO LRI o T B HDTH Y,

COFENIESFRIC LB Lt TiBLc. {F
B3 5 A B BT TR EEL T L, T DAY
BRTFIUPPT L 5 TleE AT 5.

BOEETE L LTAYOERA LT X 5850
DRERETIT 2= r L ¥ — DRI TH 5. ﬁfcf
HERELIEGTSE LT AR =2 4 F
—DORHEERTD Lo THPEOEAZEThD D
Lz s, UL, fa0fE&RIGR%Y in vitro Tl
FT S LIAMT, — T EARORIRRY 7T
v 7Ry 2 AL LTHLEREIhcRioNT=x
F— 2RI E B OFEETRE D& LTRD D EMN

TED. ZOT Ty 7Ry 2 ML B, RER
U BRIt DB % ORIRITE L THMERTAS

WRAEET 5.

LPS NEZR MR (EH L TR ER 2 L b
T ERGHOTR BV THED LR TED, ZofH
PRCIRD X 5 ZeBirME S Tkl

a) v PARAPEE

Nakayama J7¢ Hardy B33 ERINT T F DY
BICTFET AIRERT = 2 - v vEIEHLL. 0
RS 3 vFar—2~0X 5 kA%
THLDT, Bz=vy b= a— e VHIHEHE USSR
mtﬂ@rM§,mn:wb=1—Q/ﬁm@¢hm
MmiTr%i%% SR D2 00T E= o

L o THRIEMN—ERIAN R R T2 52D
Mehb.

b) FrUTLRATEH

1970751 Feldberg 53tk 2 O M E % 0.9% D
NaGl T 5 & ait/efbiR ER2A I D, EERIT
i Ca* 2@t aE o hnilifldhs o &2 RBEL
fo. SDMRE S & KY o8 Me* 12kl By
PP RIT 28, Nat & Cat oL TH - T,
Na* pSHIlapPReit AT 3 L g0 ATz L 5 (R ESE
BEZDEHLBHRTHS.

c) AMMRERIMMABGEH A

v FZ LPS 2iE4 5 & itk o R i 2
bha, @—ikit LPS AFEh AL T2
SERTH Y, FTIRIMEO SR MR EME LCE
EIhHAMmMBRERMYENTFO AR FALCE
CAEHNFETH D LINE TV 2. T O3
Atkins 52 X o TIIEX i O THMIMETEIY
I FiR4x10t DYy Hr vy THH, Zofbf
MY A2 HE Z DLW TE S  DRFE TR
——C:Y‘K_TCIO)BS)_

d) HiEERH

Atkins —{E% DF { % DR LPS stk
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CENTRAL NERVOUS SYSTEM

@

@ . :BECEFIOR ]—) EFFECTOR
— ] ,

Ua/s%ontrictioﬂ-{ Heat CongestioT]
l

FEVER

Heat Production

Gly
)

B 4. FERAPELT X SFERMES & TR OERREL (D)
LP: BmErd: 7204951, PGE: Y mas 5 v vE, CAr pFz—AT 1V

AP:7:/,0 v, RP: vty

T 2L 0EE LT 5, JIISRRIGE Y
ORIz L bR b, Fi, WS XY RELSETHT
%, {#FoRE Nishio R0 Kanohd® = X b #yik
WRiEDMZ X LPS 2 X 2 IS 545, (D
iR L d bR W EW SR L bR, o,
Kawasaki z0° Kanoh® (2 Z i b D fik & BiZihA L
Bt L, ftikfr-ie.

LPS pjifpiRic R+ 5 o &k migdhdBar (8.
B. Barrier) #3383 % 5 Xi2 2 L2 DIUILIFME 2
Hits. LPS ORGP UENTFET DS
& D H5EEY myelin ORI TS 5 proteolipid
L LPS L oAb DIEfRA S L0EEL
i s, Kanoh 7500 Ogawa®® (3 Z iz B L, K
fitd proteolipid » JEIMTILDOHIIZ o9, T v b
B=7 b XL, ch& LPS o LUEtEnis
H L7, in vitro TORNGLELSFEIBUEE & ¥ OB
iz bh, LPS L oSG {RIF T2 &2 016
&I -1, Fi:, LPS L proteolipid O RE{Giy%
7 m= b THiE L& &, proteolipid apoprotein 73
LPS LHALTWAZENUIBENZEhic. Thb
OGHFETUIERE RO T E LCIRD 2 AL
F X BRT B0,

e) FDh

FOMATFa~AT I VRS TR AR S Y
v (PGEy) I ihaite EMURN X T BT b
—IRBZRIT TN B 2 EANEEZh TL 39,

FEMTNC X BRSO ER A OF

BTEZLBELTRETH S, v AOTHEY
THo X 2B EMBFIOER S RIEET5E K40
LR TIEMNTE X5, Tiebhd, LPS izfdiz
B TEEAMmE (WBO) inBafshi b Z Ehico
HARMEEFASE OP) LEE L, Bz
STHIRIZED Ve 72— LG5, 20k % PGE
At Eh, BBPRHE»72~17 1 v (CA)
PEEL T BRI & 7o o THisTEE T 5. CA X
MG & F iR A RAET . Cofsirra—
AQMPTOE L THRESR 2L D LIRS AT
5.

7AEY v (ASA) OffEAMERIIAMNCIVTILS
PERAIT 5 s dim k7., PGE O SR MTT 5
Z B X b EAIROEEI S h, B E LT
BIHRA LS TLOEMRNELD, C=trT =/
— & (DNP) iz X 2 AN B0 AR O
LcbTLDTHBA, veary RP) LM
i35 CA 2B Lad 570012 DNP L $Ec
JALGROTRY b T L0 LBMERTS.

(IIJ Limulus test

19644 Bang 13T » 7+ = B HIEAL TV 5B
DEPZEL, WTFRLMEEAEHE U ez S0
75 AHREYRRA L. ZoZEhb, A7
= QMR PERTERC L Y BET L0 TH S
ZERLID, HROER, » 7 =0y V5K
ORFCHERCT Lo TREL > 52 v s OfEEY
HRL, ZORIGIHEEOBILT{EM L Btk
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Limulus lysate is dissolved in 0.1 m! of sterile

pyrogen free water,

------- 0.1 m! of test sample is added.

------- Incubate for 1 hr at 37°C with stainless cup.

Keep for 5 min. at room temperature and cbserve
the gelation as follows.

2+ 1+

Various gelation forms as the reference.
[% 5. Limulus test O iR OIE

RFEL 2,

A7 b F =3B, $AE AIRATEL, =
Al s LTHRE cltREAMICEET s b0 T
xR VbR TV, GHFEREL4TENLNT
¥, Limulus polyphemus \IILRFFRZO A F 2
Bz EL 5, Tachypleus tridentatus [T ARR
UEE7 o 7HCRh, RETIMEIVR PG BEE
b AN RO R PG TR LR AR R D
oL W B, IO RARSYIEER
REtenTB, T, Tachypleus gigas (L~ v —
VT ROV H AT I, Carcinoscorius rotundicauda
M, EA=RUR M FABRCAMLTD. 7
7V, HBERY 2 — v SOERCITAEE LW
ZERFARNS B, ChBHO4TRIBRBIT BV TIIR
RNRTHD, chbhr b bh b1k lysate © LPS
CEARGHELEFLLEDEIR TS,

i) Limulus test QFEF

# 7 b A =0MERIE amoebocyte L LT AEYT =
VR BAB— L LTHEET S, RWERLRIET
B2 VA AR S - TIRTBHIRIG L,
LPS » ORGSR MmERY B 8 LT bh b lysate
RUEER L b0 TH D, ORI Levin HiT
IO UR IRV EELPOPRETTHR TS

kw5 AL

HEEIAERRERAZ L S0 Ries, SRR
WoBRL s L ORENCEROTELEIT LS
LD T—EDHRITEDHCONIURTH 5.

i) Limulus test O jEii%

Z ORIGEI IS OTF RN X b L 10T &
MR L, IGHEIEe T OIGABEYw s 7 b7
= DR ST PITRIZ19784E Wood Hole (Ma)
PAzshicy v AL ATEREC T LD HR TV B,

Young 54 Limulus lysate gvjZ{% LPS &%
RIS T AREHR L Tt X - T bk s ot
TH2v—FVYD2IODRMNIFTEL, LPS 17 n i
FERER 2 TOIIEEEL, Thiz X » TRIAREHEAME
BL, a7 Faa—-rvRraAiGbTsbolss
o, a7 Fav—4 Vi, HFR18X10* D—KD
RYRFFFCT S 2BBIEI Lh ), 7=
TI=v, VAFVRERY) SVERNE. Ok
IXA—C—Bo320ifiFLhih, A—CRVUC—
BNz Arg—Gly i5&5% 733, 0200855
TSR CCHFPIEHET 2 E YA 2D HD
EEXRTB, EHhb™L, CoaeTnmRL, B
ROKMENBRA R RO EGLARIEITCInL,
LPS iz X » Tl L 7o Je(ndt % e (as@ i+ huE LPS
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DEEMELS B &mlic 8- T, #hio LPS  Fiiofiinc{fy,, Limulus JIGHEL ER LB~
o OFHEZ XD 0.5~2, 5ng/m! ORI TERMEYR Tod, IHICEL{ DI OWTHRLIED S,

TZERPWLMT LA

iii) Limulus test QJ5H

Limulus test |3 LPS jz2xf-7 2 LG A Hed TEiK
THYH, BROTHD, i, WENGLThrZ L
PHEHE~DIEARE L BT S, (ol 3
X 51z Pyrogen test L D {IGHEA O T HTV523,
TeBfitth E BN &4 L OREGAMNEZ TV 5.

G E U THi—iz Bl 6 2 did KR~ Dl

TH %5, NEFE AW, THLINIsG )i
WK DT SEIG R EE R AU X » TR B T2
&S, BN OMEL TR MTHHOTEL T T
FOHIBEL L U e, o540, JEEN o R ITik
%1072 127747 LT §, Limulus test “TPii% & fe 525,
T ETAEMO T Tl X107 2 kv Th
FeBINE AL, FIEEUT 24x100/ml L b 15%10°
fi/mliz £ LT3 ExiTd A, THTAIbo K
RzonTHGi L &5, ATItiliEhid o7
AT 3L Limulus test PRPETH D & & XS 7.
HHOIFAL, WFRONA T T b EEIUL
10~1034/ml T3y b, Limulus test T2 10 512760
LTLMi&uo_&Vﬁba
RO YR TiL Jorgensen B4, Z{TDAK

H12id 0.7~1259 ng/m! 1% [£ 1= Limulus test [
i idy FIRIZAT » 2o LT AL O WERS R 2%
SHELALE LTS, T hIZEL {Hifko I
IO EERTOLIMYOIEEA N o2 ), KoMl
Lo SLLDTH A LV » T D, [
f1& LT Evans LODUELH 5.
foRflid Loz ounTin, MU MLE
13, ZUHoiGATU, Piailgii=1,
V== 8, b bYa—A, S5 S T
DWLThiR & Mtttz 25, Hifloke
F A EFERI0E AT LTS Limulus test [5{4:
Eirwote, UL, Hil=E TR L6 iz
i lg b 10'~10° fodEceilsie. ok
S AU L € Limulus test 2351+ LPS o
MiEED v & &4, Bh BTl = € OISRz
Limulus 5o inhibitor 234123 L 0L
Zbhiz RO ENFRIZOVTLEM LRSS
b, fufidho LPS oofiftlih & L T @ Limulus
test OILANL, 7ebHEixET0EFH L bRt

Lo, Jay B5%z, Gtk ¢ vz CHEE L
BT, Limulus test TGS 75 AfREE I E
IZEETLTED, 5°Xb 3002 ELic s i

BN
12703

Infree
I—-VE~7,

TUVHIBHEA B B, Limulus test p3fpf O HIHIG
PEER PAET D LI E 70 5 E N B85,

Lal, chboiffiiii LPS @il T3
40T, inhibitor (LD I ELNWTWD T Enb,
L THEE D43nH 5

T, 77 FvRMdis s EoBGiT kit HI0H
Pipd s, Thukd & L bh Pyrogen test @ fUHEL
THLLRTWBEWTH B,

Gardi T 78 Arpagaus 53, [fii 7 47 3 VLA
34510t {Zo\ T Pyrogen test L EFFLTIHA LA L
T, 333 HUpSH test IZEAETH o 1epd, FRD o128
e hZho test ILfCHOBY B, oz
E BB, Limulus test {3 Pyrogen test o {GH
ELTEODLATIREDF = v ZIZHWAEREI L
HET B,

Kreeftenberg 55011, = DJjiiaxTiz~4 7 a{tl
e hillFI % L, 7 7 F YERTDOWT, Geier 55
i1, 0.3ng/ml [AEo> LPS 25ic % D208 {5416
PublliiEh, ChaEERIOBRTSA 5 L BT
AN

PAHITHRD S b=> ) YEFRCoWTE, &
A Pyrogen test & ILEZIT X < SIS L7Acas, 2, 3
DL oty Limulus KIS T2 A bhico
EMBSO, = S OBIRNTAIERY TRIT 5 7edizi,
e BESHHMETHE D L bhi.

BB EoME LT, =v Fisvv e va
w7 EFhii=y N hd4 i v (NELNME) oz
FIR shTii.

Levin 5573, e Bibhivc B8 anm
HOZOWTHL A SELT, chibzeashilaT
inhibitor [k 15, K& @lLicé o b, 75 A
FAMETH O RYMEIZ 5V T, Limulus test of55L LT
OB E DT X OB GBS Bt LasL,
MigeHRT OO 7 AHENZ X D EBbA 251G
121y, Limulus test (2[5 TH oo B X T 5.
Garibaldi 553, 39(7D 5 M D s TAER T
LN T E b, R LBE R E
Ry, b 02900kt & fe - TH IO BN
bBhieh otz Ei:, Limulus test {23 % SED
HEL, SHF L LWECRIE L ixxhise T, BiioF
FIeRDF LI BIEHE LT 5.,

iz, Elin 5903, KEOMEINT X » TiEARE:
whTHdLIHL T B,

WHoT, FERL -T2V FbFY vV evaw 2R
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PG MIES O ORYYEO M B 217 5 1o,
ek OB RME SRS h, BTRIGRT KT 5
inhibitor OPRELCHAAFRIROMFTIMIMGEL & & £ &
T FMROMENEZIR TS,

Limulus test OIS EH IOV CTOPFREIL, D
ez kb fThhTkh, ¥, FUHEESERL
Fhz oW TiE, #HBPTYY Cooper 5842 X b BI5E
PHED BTV 5.

EHAERER, g~ o Limulus test o5
TOWTIE, ARG, ) Y S ABRU T ¥
VIEEGC O W TEHTZRH 2T -T2, T7hb
b, FEOHE 5, 20, 50%BOY v AR (WTh
%, Pyrogen test Tr7* Limulus test (&£ D 4 0) @
0.1pg/ml ¥7:4% 0.01 pg/ml o LPS %#fnz, Th
FhINBRE OFIRICHT test 21T > THE B E L
LA, BEiO b oo BHREILTRIEV,
Limulus test T3 7 F o IERIEA 55 50 1820% 55
50% & &L e B &, vy A ARIERE (ML G. D) 55 104
pg/ml 75 1073 pg/ml ~ & 1/101Z{ETF L. Zh
VI OMBIRE (121°, 3057) T &, 0.01 pxg/ml
@ LPS JEINBETIRMIAIT X 9 W3 LT test 1IZ[aE
Eigote. LaL, 0.1pg/ml LPS JRANFETIE, R
B340 oK T35, Limulus test {2313 554
{EIEHEIL 1/100 BT L. (80T Foiifl ohn
2 Limulus test (ZHEIMZERAT5 & & g, gk
W X LB FRIRC Rl b L 5 Th 5.

Z DD T R RO IR Tz % O L & 2
AR L7cisSs, 7 Vol oming X » TER+
% 5-hydroxymethylfulfural, v 7"V vk RO RS
DEEFR TN, in vitro T35 b oHI{o Lim-
ulus test {ZxF3 5 RIS IEL T THb, Tt L
57 FUEom#c X b 5545 LRz x
% pH OETAKELBRTH 2 EMEL T 5,

E Bz, —TEOLMET T LPS i@ifia Iyl TR
Rz —Em 2 Eh Pyrogen test & Limulus test 247
5L %, jtest TRXh5 LPS 0k, 2FHG
LTETL, $2BELAEYITONRGEET T,
] test DEFTEEITITT D BTV B0,

—75, Pearson & Weary®® (¥, ZFEIESHEIZ DU
T Pyrogen test & Limulus test %175 7-45/E, LPS
DENEET HHEAITIT, T test OFFUL XS NIET
BT ERDBPDIN, MOEDNRET S L, G
NHTENRBZ LD D, Fdtest DLEMERILFITH
FBLUTHLREL LIRS,

& biz, Limulus test DA RMRIGHE I D W T
Elin 581, £ MES5T, 4z nucleotide 2

I3 6.

LPS (Lipid A) f#li 72 Fyrogen test
& Limulus test

RV AT S MECRIGT 5 L 0nB 5 2 XI5
LT3,

[Afaz Pyrogen test & o HiZiz R\ T L ihonipil
DOELE LW GHTHIEEA LU 2 £iX Ronneberger
& Stk ¥ b RSB, E DO ORI
BIL TS omsndy, JfERIEND Bicd—i%
b3 XEThET575I1L, Pyrogen test 1i¥ X <
HIETHDRAL Y W3RN 5.

RIS E L, SRR oG T
%, LPS 2{EmMUIIA T, 3 2FREE Pyrogen test
LDOFTERED D EMTE S, # » T, Limulus
test [Z{XTTIZ[A < inhibitor O PFEAMETH S 5.
%, TEEEE Pyrogen test ARAfETH D54
IRV & 5 B8, ST oW T LA,
MEEAT LT X ), —NReERTEREIRS
2LDEELBND. .

(II] Pyrogen test & Limulus test & OFFMEE

Pyrogen test & Limulus test & 0% T 5
fobizin 2, 3 ORI & i p&IFpN S hicF UL
7ebigv. BRI UE RS THRARRE LTKE
RIRLIcZ & S TH BN, Te bR mEolE
BN 5. fiho I & {, Pyrogen test |3 Pyrogen
DHF e v FITE U T DFRMEL L » TR E
+AHMEET, in vivo O bioassay TH 3. = hITx
LT Limulus test (I 7"+ ¥ = 1 B X 458 LPS
X - CRET 2 Ea% REE$% in vitro o bioa-
ssay T 5. IO LPS s+ 2 3 it sk I+
pg F—~A—DEBETHLIDIRHLTHEZ O Fhit
ng~pg *— X — DI TH 5. .

— B BIELD in vitro 17 31 B IEENS in vive
DHIE 1:1 THIET DL ERRBAERVE VST
L. WEHEDEERFRM in vitro L in vive DETH B
ZERERD I ETH B, RIGHRIELREOLD
T > T3, FE - THRFHOMBEELR T 5o
R OEMAER ST b, S LTS
Hik Pyrogen DIt 5. LPS iXEh 34
FTROIEERIRT S, S BICROHEENRIREI N
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Fi 2. FUSEMYIO vy o3 53824k L Limulu test ~o SIS

Pyrogen test Limulus test

Materials M.P.D.# M.G.D.*z

E. coli GKT-B

LPS (A) 10-% pglkg 1072 pg/ml

v (B) 1072 1073
Strep. pyogenes T-12

LPS 10. 0 nglkg 0.0pg/ml

M-protein 10.0 » 107t #

Mucopeptide 10.0 » 10.0 7
Staph. aureus 209p LPS 100.0 1.0 »
Staph. B. enterotoxin 10.0> » 10.0 #
C. welchii cnterotoxin 10.0> r 10.0
Aflatoxin N.D.*3y 102 »
Ricin 10w 102 »
Baker’s yeast LPS (Boivin type) 10.0 » 1.0 »

*1 M.P.D.: Minimum pyrogenic dose

*2 M.G.D.: Minimum gel formation dose

*3 N.D.: Not done

FHEE D, () LPS offil & i E O
Lo THA B2 EN. () LPS Oifit %R+ R
I TFTET Ao, (i) LPS Listo 1 E asiGtkic
Bl a0 Er. ke ORIFETH .

S —DRIEVF LTI ot 55 X & FL D AT
Hiidia P L, Pyrogen test & Limulus test %47
W, ThXhofigetilice s, f2Trm T
FAefdTun, SO Enb, HHTHLTERGIEE
T L OIRKEGEHD LPS oL Thb, {LoidED
FERERMACRFO I E2VRER. LarL, @
FHOFUMNTFTLEVHALED R, LFLL—ED
BULED bR WEESTIWTH A 5. %1,
LPS 3iiFlifsthThricwd, Thib TR
s THHTEESTRORED DL LTED
FUEMRTI B E 2, T D LILF test ikt
LT LPS a3 HUEATINZ 2R LTV D 3D
THa., LT, TXTOUEHTEOERSD » TLE
HRIE—HORRIEE LTI L 3HY 55T &%
FRLTWA, I oljgzx L Tit, LPS ogox
X E RGNS A — O FHHET L5 Lo Tisw
CEIIELMBRIATHKA. A2iE, vavav—=
v RISt E MR O BIRIC T 21 E L X ERER
MEGRTH D EENTED, BIITT7 5 ) NIBEE
L7z LPS (35t LPS $ifk & i3 SUHEIT T 04T,
RSB 2RSS, T ok dkichbhTwaAI e M
MbHRTHRE., e, BEMOVWTLa~-Fr v
bz B LPS i UCREE LR T2 R -

YAV = VRIGHEIZTRA EEE Lo b7 £
hTuws,

T ofll, X7 A5 Y AT X »T LPS %#47fiF
L7cDb, bR BizonCAHioEmEEY T
BLT, ThbOfEEEGEEERHEEL X5 & TR A
MEEL Thh T, Lo LELSE e 350k Tk LPS
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Microanalysis of Amphetamines. I

Kazunori Taxanasui, Mochihiko Suivaming, Masako Ono, Yasushi Kawasaki,

Kiyoshi SexiTa and Tsuyoshi Furuva

This work was done after due consideration about the establishment of the applicable methods for the

human beings addicted to amphetamines.

3 or 5mg/kg of methamphetamine hydrochloride was administered subcutancously to four monkies
(Macaca irus), and metabolism of the drug and duration of metabolites excreted into the sweat, saliva and

urine were studied.

The FID-GC and NP-FID-GC procedures are described for the confirmation of the presence of metabo-

lites in these biological fluids.

Methamphetamine and its demethylated metabolite, amphetamine, were detected in these biological
fluids of monkies respectively and determined quantitatively by these procedures.
Methamphetamine was excreted about 54 hours in the case of sweat and saliva, and about 72 hours in

urine,

The maximum amounts of amphetamine was found in the samples collected between 6 and 12

hours after administration, and decreased the amounts gradually until 78 hours in the case of saliva, and

174 hours in sweat and in urine samples respectively.

(Received May 31, 1982)
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B TR FID NP-FID

WETE : 6BEHIS L1T, A~ L CIRBARHTE L T H, 30 m//min 3 ml/min
. Air 240 m!/min 60 m//min

BRNBRERA Ay 2 (7 Fa) ZHWT, TEM Sens 10x8 1x16
Bz 6 WpEicdote » T2 S B IR 211 Chart spced 10 mm/min

(2) BITUYE Digital integrator: Takeda Riken TR-2221

1 6MEME LIRIE U, JEHREORIE T30 FID NP-FID
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275 IO L AERETo10b, 7 Peak width  6scc 6 scc
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g4 3108 . Hcight factor 10 0
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Table 1. Amount of the sweat, saliva and urine collected within 30 hours and during 10 days
Experimental animal Time, collected Sweat Saliva Urine
No. 1 0~ 6hr 994, 9 mg 86. 4 mg 20.0m!
6~ 12 2926, 7 343.2 20.0
12~ 18 142.6 380. 3 28.0
18~ 24 189.0 787.9 22.0
24~ 30 176.8 651. 4 26.5
Total 1,730.0 2,249.2 116.5
No. 2 0~ 6 186.6 108.0 26.0
6~ 12 137.5 100. 5 26.8
12~ 18 123.6 195.0 30.0
18~ 24 124.0 230.0 64.0
24~ 30 129.6 119.7 49.0
Total 701.3 753.2 195.8
No. 3 0~ 4 198.8 151. 4 13.0
No. 4 0~ 6 931, 2 267.5 13.2
24~ 30 267.7 179.2 8.5
48~ 54 262.2 262.5 13.5
72~ 78 285.9 105.7 15.5
168~174 193.0 108. 3 9.0
240~246 168.7 87.6 16.0
Total 2,108.7 1,010.8 75.7
TR, AFRRRUC EETH o0t 4RI Lo = ) ;
B AR L. ==\ =
S oA Table 1 2R3 : ==y
I BE®O TFA {HzoWT = = =—=—Fr |=
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Fig. 1. GC chromatograms of sweat, saliva and
urine of monkies before the administra-
tion of methamphetamine hydrochloride
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GC chromatograms of sweat, saliva and urine of monkies after the administration

of methamphetamine hydrochloride subcutaneously
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Fig. 3. Calibration curves of methamphctamine

and amphetamine by FID-GC
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Fig. 4. Calibration curves of methamphetamine
and amphetamine by NP-FID-GC
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Table 2. Amounts of methamphetamine and amphetamine containing biological fluids excreted

within 30 hours and 10 days

Experimental Time, Sweat Saliva Urine
animal collected M A M A M A
No. 1 0~ 6br 572.1ng 105.0ng 19.1ng 18.4ng 1,694.0pg 403.7p¢g
6~ 12 83.4 108.7 10.0 339.5 225.0 880.8
12~ 18 94, 4 101.3 6.0 5.4 89.9 873.5
18~ 24 52.2 110.6 4.0 7.3 35.3 662. 1
24~ 30 1,467.5 8l.1 — —_ — 204.2
Total 2,269.6 506. 7 39.1 416.6 2,044.2 3,024.3
No. 2 0~ 6 349. 3 171. 4 8.0 — 1,565.9 248. 1
6~ 12 152.6 143.1 7.2 86.6 161. 4 737.7
12~ 18 102. 4 119.3 — 154, 1 — 242.2
18~ 24 92.3 247.7 — 177.6 — 187.9
24~ 30 49.0 269. 4 — 68.3 — © 30.6
Total 745.6 950.9 15.2 486. 6 1,727.3 1,446.5 -
No. 3 0o~ 4 176.7 — 658. 5 22.0 944.7 81. 1
No. 4 0~ 6 242. 8 5.2 68.8 - .694.2 644.3
24~ 30 69.5 457.9 45,9 150.3 1.2 113.1
48~ 54 27.9 230.7 3.5 64.7 — 7.4
72~ 78 — 49.6 — 38.5 0.2 2.2
168~174 - 9.5 — — — 0.8
240~246 —_ — — — — —
Total 340.2 752.9 118.2 253.5 695. 6 767.8

M: methamphetamine A: amphetamine

BOIRIERAZ V7 = 2 I VISR L) O
LB+ 55141 No. 1 o+ 4Tt 19.82%, No.2
T 24.93%, No.4 TIX 17.63% TH - 7.
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Studies of Stability for di-Norepinephrine in Solution

Hiroshi TokuNAGA, Toshio KiMura and Jiro KawaMura

After keeping dl-norepinephrine (NE) solution at 106°, 116° for 1-7 days, residual amounts of NE were
determined by high performance liquid chromatographic method (HPLC method) and by colorimetry.
Residual percent of NE at 106° and 116° gave an apparent zero order degradation until third day, and

their rcgression cquations by HPLC mcthod were y=
In case of NE solution containing sodium bisulfite, residual percent of NE

(r=-0.986), respectively.

—8.12x4-98.0(r=—0.998) and y=—13.15x+97.7

at 106° gave a same apparent zero order degradation until seventh day, and its regression equation was
g PP g Y g q

y=—6.90x-+99.7(r=—0.993).

Therefore it was found that sodium bisulfite protected the degradation

of NE. The analytical values by HPLC method were compared with those by colorimetry, and the re-
lationship between both values gave a very good correlation.

(Received May 31, 1982)

dl-) =579 v (NE) OKETEL, —ich%
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HEEET, 106° Tl ~7ARNEAL, 28432 NEL
Bk s v < b 75 7 ik (HPLC ik) RO EEL
HTEREL, #RECHS NE OG- x—v

HPLC L usbb(aiE il T 6 R flinkeil, 4R
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Fit, RUZEREVIINK AR 2 (EH L.

HPLC %74 MFE, 4x250mm 0 h 5 Az
Yyrayry RP-18 (5pum) #F%CA LI FiE
BT b= b A 0 ITMER: (1:4) B8, »5 A
{BEE 30° PifE 1ml/min & U7c. M REx, 280
nm, 7L Ar— 0.08AUFS, 4 — F A~ F
2.5mm/min TH -7,

2. HERURE TEBKE/ A=Eir7)v
R R A A B AEER, NE ofkiy, v/ <tk
Hob oAV, TooRER, RFHLLYE
Wie, TLC T — AL, 77avBlod o,
Y AL, AA7HBOLDT, 20x20ecm *
LAVAR

WREHEG R (IS) : REBHY S0 mg R
D,7xb=FY a0 I7MER (1:4) B 10.0ml
WHERTS.

0.17M FEEES : JKERES 10ml izk& e T 11 &4
3.

3. EEZEIMPLCE) NELWHLAH £
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A miA T 10m! &35, 208 Sml ERRF
wEh, RRFTERZEHL, SERECTI~T7AH
TIBET3. BohBERYIRABL, HIE 04,
IS20u, RU7Er= Y 4 -0.17TM EEE (1: 4)
B 0 pl nz TEMTS. i Spl % HPLC
FEHEEAL, RIS () 7.55 D NE RU* &
1.2 IS p¥— 733 DIEXTTS5. NE ofHL,
BHOUDIERLUARTR X DR 5.

4. EREU (hGaEEZE) HTHEIARER
FHOFERERTHY. fL, HPLC T, M5
BRI SR-AK I ml XEMECRD, REATCA
A, ZHuSK 4ml IERT I TREERE L.

5. TLC3 NE o 0.0IN %5 (1 mg/mi)
10 273FBIREIZAEY PL, EAr—-RDEHEIZ
13, BIAGEELT, 72— EER- KBy S
VR (38:8:20:24), vV AL ALDEEFITIE, 7
BB\ KB (4:1:2) 2HWT, BiHX
D 10em EHARTS. BILAHE, BiEL, 59
77+ )V VRE (1—4) 2FL, 95508, 7v
= 7RFACHBNEE, ECkAFEy oy
5.

MAROHR

1. HPLC](([CLIRERRUBHME NE o
0.01N #ifa7ve (1 mg/ml) 5~60 pl % v 7 LS

—

P=3

=]
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peak height ratio (%)
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Fig. 1. Working curve for norepinephrine by

HPLC method

4 min

AU

High performance liquid chromatogram
of norepinephrine solution after heating
for 7 days at 106°

a,b: decomposition products, c¢: nore-
pinephrine, d: internal standard

Fig. 2.
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Fig. 3. Relationship between time and resudial
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Fig. 4. Relationship between time and residual
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Fig. 5. Relationship between time and residual
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Table 1. R, values of norepinephrine and deco-
mposition products obtained from
norepinephrine solution for 1-4 days

at 106°

norepinephrine

decomp. decomp.

cellulose plate 0.50 0.45

0.39 0.28

0.95

silica gel plate 0.70

BETb, NE OIRFRIZ, 98% THH,
NE OFLED bhlknwo Eatbho e,

4. TLC [Tk B4R EHMOKRI NE o 0.0IN
IEEATETE (1 mg/ml) % 106° T1~4 BRISMES TR
Lo, 104 irw—2B 50V Y B ARIT A
Hy FL, BE%fTof. FOHERA Table 1 [T/R
.?-

BEALE

r— ARTCORRBIL, BN (Ry 0.95)
THHDITKL, ¥V H S ARTIE, Ry 0.70T,
AEy FDEND LPZIVDT, VY AL AEEHG
FoBETE, BREFSHERAE ORI TLC 7r< b
75 nLTCoNFpD ARy & HPLC 2 r<=}+
SALTOE—27EOMEYANSEID, ELrr—A
BB 23 ARVBY TLCIR X hmERD,
0.0IN #zfs-CisHi S %, HPLC BEIZ AL 5
4y Bix, HPLC 7 m < [ 7' 7 A TORFIFHS, 75
EHbh, Zhik Fig.2 owrs©—~27a 0 oR
SITAEM T AN ALL, e — AR ETOEN
Dig\tedin, BB\, TLC 4RA B O 7R
Gotd s, HPLC se< b 7/5 A Lim e — 7200
BTooEpnTEhol.

5. HPLC :kBUHGERZTOE R EORBHE
Oit  NE o 0.0IN #HBERY 106° R 116°
T1~7BAMINEL TE LR RO ERRK

100f

w
=3
T

value by colorimetry

50 100 (2%5)
value by HPLC method

Fig. 6. Correlation of values of norepinephrine
by HPLC method and colorimetry
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Effects of Ethylemethiourea on the Functions of Mouse Lymphocytes

Reiko Tesuma, Hideharu Ixkesucir and Tadao TErRAO

Effects of cthylenethiourca (ETU), the principal degradation product of ethylenebisdithiocarbamates
and a well-known vulcanization accelerator of neoprene rubber, on the functions of mouse lymphocytes
were studied.

ETU suppressed both primary and secondary immune responses in vizo at the dose of 460 mg/kg, and
also weakly suppressed in vitro primary immune response and mitogenic proliferation of lymphocytes by
mitogens.

Detailed studies on the effects of ETU on T cell functions, revealed that ETU suppressed both helper
and suppressor T activities.

In cultured mammalian cells, ETU inhibited DNA and RNA synthesis with less effect on protein synthesis.

(Received May 31, 1982)
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Fig. 5. Effect of HU and ETU on NS-1 Mouse Myeloma Cells

Table 1. Drug Concentration of 502 Inhibition
of Thymidine Uptake by Mitogen-
activated Lymphocytes

drug
mitogen
ETU HU Ara-C 6-MP
@ g‘l’l‘;‘;‘ gy A0mM G6uM  53nM  66nM
LPS 6mM 66pM 170nM  148nM

(12.5 pg/ml)
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Fig. 6. Effect of ETU on helper T cells
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Radio-sterilization of Medical Products. VIII
Studies on Chemical and Physical Properties of PHEMA-Coated Charcoal
Irradiated by 7-Ray of ¢°Co, and on the Sterilization Efficiency

Kusuo Tsuj1, Hideharu Suintani, Shogo Mizumacht, Hiroshi Kikuchr, Hiromitsu Kurisu,
Kimie Yanaciaci, Hiroshi Kurata and Takuma Osa

The petroleum pitch charcoal of spherical granule type, coated with polyhydroxyethyl methacrylate
(PHEMA) membrane, is used as the adsorbent for the artificial liver by direct hemoperfusion.

The influences of y-ray irradiation on the chemical and physical properties and the sterilization efficiency
of the coated charcoal were investigated.

(1) Elution test and adsorption efficiency test of the coated charcoal were performed, and the number
of free particles released from the charcoal was counted. The surface of the charcoal was observed by
scanning electron microscopy. As the results, any damage could not be found even at ten Mrad irradiation.

(2) The sterilization efficiency by the y-ray irradiation at 0.5 to 2.5 Mrad was studied by using 108 or
1010 of B. pumilus attached to the coated charcoal under wet or freczed-dried conditions. The sterilization
was completed at 2.5 Mrad irradiation under wet condition and at 1.5 Mrad irradiation under freczed-
dried condition.

The coated charcoal irradiated at 2.0 to 2.5 Mrad was proved to be sterile and to keep quality and func-
tion as the adsorbent for the artificial liver by direct hemoperfusion.

(Received May 31, 1982)
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Table 1. Results of elution tests of PHEMA-coated activated petroleum carbon irradiated with y-ray
77777 - Iﬁadiation doses (M rad)
Test items
0.0 1.0 2.5 5.0 10.0
rH 6.22 6.43 6.30 6.25 6.26
Consumption of KMnQ; Solution (ml) 3.75 3.90 4.18 3.95 5.02
Absorbance at 220 nm 0.032 0.038 0.033 0.038 0.042
Nonvolatile (mg) 1.6 1.3 1.7 1.6 2.3
Heavy metals N.D. N.D. N.D. N.D. N.D.
1) N.D. mcans not detected
| TRSHAORKHY 10g #TFD IR Y, Hom Uil o s a8 8 .
A 0.9% o fefik 100ml AR Tz 200ml @ &
k4
FEBREM7 7 A TMAFIELET B (2 D8R, # g o T v d
DORHI LRI IAET D). DU TIES 160 6T 30 g
DRARTAEE 5 Lz Db, 250 £ v & o DRF 7 A1 &
=]
T 63 pm LLEDWF RGO B, frEKE < e o : Y
XTI 200ml EL, THERCALEOHUT 0 o5 10
’ - Irradiation dose (M rad)
EDRERIT & L. ) o
Fig. 1. Effect of y-ray irradiation on the adsorp-

LBt LRV E¥FLDOD, D5 biy 150
mla~Lr—hyvi—Deiil b, BRLE
ORI O TFRIE L 2. W R—Reo
W 4 ~5@fTy, PERINE 0.5ml L Ui Bk
F-ORIEE A A 505 fo DI IR A 2~63, 5~63, 30~
63 pym 0 3 IR T TRIER T 1.

() LTI X i
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T fcity, WGP o%HE PHEMA o#B RO
IELEPSLTF- (15 28 & O Re il 2 52T B s 2 WML
S higiLi BRHE A4 v Rty 2 Y v T
X b &Fka? (1200V, 10mA, 447) Uiz, SHBtofg
{3, PHEMA giRoiS{ENE F o 2210 R O BT %
100~50001% A Z5L, FAKT X » THEU LR 0L
bR, .

L (6) WERP RO

RE 2gwr b, BT E LT B pumilus E 601 %
DR (3x 103H/ml 5\ % 3x10° fi/ml 415
L) wnk, BEREOCEEOLOL, BIS L
FFolzb DD 2 FRIFKIZ DWW T, 0.5 1, 1.5 2R
O 2.5Mrad QRS R T -7z AR O & @it
M EER = 13 Trypticase
Soy Broth #f\>, 35°, 48~T72WrHIEaEEHEL 1o,

EREOCELE

1L FHBRR
#E% Table 1 12T,

Trypticase Soy Agar %,

tion of chemical substances by PHEMA-
coated activated petroleum carbon

Concentration of substances in the solution for
adsorption test are as follows:

Symbol Substance Concentration (mg/l)
® urea 1,000
e} uric acid 10
A creatinine 100
v bromosulfophthalein 75
[m) vitamine By, 30

PH, AR A2 P, ERRAPRUELE
ZoWTy, Rhz X2 BRxbhithote. Th
TXLT, SBevHVES Y Y AmTEDITL, Rt
BiontmcfEosimT a8 Enlic. ¥, b
REHIZDWTLIEE 52 bicnb, 0B 3
THMLA. 20X i, Al y F7RIGEIKEEHF
VAR ToTh, ALRMBA LA 7544 —D
AT e AVPUZOWT R bR 2 EORELLE{LIT
Zbhichate.

2. BRAERRER

FERDER A Fig 1 iZRLie.

5 {0 TTR R A-E O X SICIi—{FR e Lich
&, AETOLICHBGIGE Lca L OlT,
Zh b OHTIDIEERANOBRGEITZLERD b i
=Y ol

B, hmshzihb by, HRC X 5 RFEOR
BB EALEDL R ot Ei:, BSP X&HE
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Table 2.
activated petroleum carbon

Effect of y-ray irradiation on the release of free particles from PHEMA-coated

Irradiation dose (M rad)

Dizameter of free particles (gm) 0 1 9.5 5 10
Number of particles

2 — 63 2,220 1,139 822 752 800

5 — 63 278 128 32 40 44

30 — 63 0 0 0 0 0

Electron mlcrophotograph of PHEMA-
coated activated petroleum carbon
(x100)

Photo. 1.

Photo 2. Electron mxcrophotograph of PHEMA
coated activated petroleum carbon
(sectional surface, x5000)
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THF=VROER 1Y B, %ﬁL&%{hmr
AmGEhasEptbmaots, ZOX5IZWTFRL T
MRIMHOPIIED bt o Tz,
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B2 Table 2 1274

AaWrh DRI T DRBRIIAK TS 28 2~5pm T,
5530 pm DL DIEED/T I/I0ATTH D, 30pm

s e o o b ind

: R L7 S |
Electron microphotograph of PHEMA-
coated activated petroleum carbon
irradiated with 2.5 M rad of y-ray
{ x 500)

Photo. 3.

O

o e L A00 2
Photo.4. Electron mlcrophotograph of PHEMA
coated activated petroleum carbon
irradiated with 10 M rad of y-ray
(% 500)
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DiERE L —FLTWD, Ei,
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Table 3. Sterilization and sterility tests of PHEMA-coated activated petroleum carbon with

B. pumilus by y-ray irradiation

Number of Freezed dry sample Wet sample
Irradiation dose - 3
spores before Survival * Sterility ** Survival * Sterility **
(M rad) irradiationD number of number of
irradiat spores test spores test
0.5 108 2.4 %104 + 1.5x107 +
1010 3.6x10 +
1 108 8 xI0 + 1. 1x 108 +
101° 2.4 x10? + 1.4x107 +
1.5 108 0 - 2.9%10% +
1010 0 - 1.2x10° +
2 108 0 - 0 -
1010 0 - 4.9%x10? +
2.5 108 0 - 0 -
101 0 - 0 -

*) Number of spores/g
**) - : Sterility test positive
— : Sterility test negative

Eie, FEBICH o PHEMA 3GV D8
WO SR, MEOBMSRERGIIVNELLETS
T3y 0.2 um DFREETH - 7o (Photo. 2),

PHEMA DEE — B iCWbh Ty 57 0.5 um
IO EWIE e 57 BRE L T, Photo. I~4 1278
T X 5 M oMM, L THMRBRY b
ek, HZAEBANEL Lo 2 EXFEL T
2hoklbhs.

5. REMRRUEHRR

A Table 3 iZiR-4, BUSIZH L2308 Tk,
1.5Mrad Lt WRAHLE O TR Z BS i -
722%, 1 Mrad i3 8x 10{l/g (10°%F)/g {RiNDLE
R 2.4x 102 /g (10'°(/g iRINDIFE) HETEL,
0.5 Mrad T2 10%f/g {RMORITT 2. 4x 10408/g 2
AFEL T, BREATE TR LA Uk, 2.5
Mrad Ol4ECRATE IS ES e o » 7o, Ll
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Dlenotens, 1004/ FEMLAEUR Tk 4.9%102
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BERTIEETH 5702 1LOMad HT Gt Eodk
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T H - o5, 2 Mrad Bt 100H/g HEINDE

1

Servival number of spores,r in log scale

Fig. 2.
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Irradiation dose (M rad)
Sterilization tests of PHEMA-coated acti-
vated petroleum carbon with B. pumilus
by y-ray irradiation

Freezed dry sample

(Initial number of spores 1010/g)
Freezed dry sample

(Initial number of spores 108/g)
Wet sample

(Initial number of spores 1010/g)
Wet sample

(Initial number of spores 108/g)

FZOt 1.5 Mrad BUF o34 HE LD TR S

T, WHOIET 2B,

Rz L

Fho, AfFHEox e Rt
T ey b LRFEEIME (Fig. 2) 13, Hifs

TEERAR T 7 A b e — AL MR IRMERLRL, T
D024 TE g 1T (Decimal reduction dose) -+7z3>HD



EARIEH ¢ DK DRI R D e D e ERV 7 v+ = v o Sinic B3 5% 53

{1349 0. 13Mrad TH o7, LaL, EBHREBOR
oo o TS L LT
iR L, | Mrad YT O EBEMO 7~ 2015
b 7o DAL 0. 42~0, 45 Mrad, 7= 1.5 Mrad [J &
DRI DT — 25 & D DL 0.20~0. 22 Mrad
EMEIT Y o TR S DEXR L. Lich o T
PHEMA %58 Uit IR a5 A2 B E L n AR
BTEFETHE, DEELTEEREBOR LK
SfERAVALENS D EEbh 3,

frds, MIERREC R TIE, REANEEREAE
HELTHDied, EHRGORIIIZ L AHDREN
DYENEL bR @O IE ERETR, Bho
1/40 BETLHEHRGOBVWIERRD bR 5 2, &
ez, PHEMA o$THC L b 5 G ORGEHS
METEh, BUBRERENIDLRAKEGT TH oD
T, FEOR 100 B0 200 ml DA VGRS
L BRI T TR

b i

Ay FR0 €~ XREEKEBES I PHEMA
BEELLOE, THAYBHL, KBHORMEIL
DRt LcssiR, RO X5 effimrniBsohie.

C () THARER, BEEOFMCHGSRA 5ED
1L 2 A e BOEHERARRE DNT IR AHS X ATERMEIR
DG ERFT 5D ORI TR BT ENET
I AMBORBRIB DOV Tk, 1~10Mrad R4t

HATIWTRALEZ L 2BEIAD SR » .

(2) WIEFTIEIE % 108 55\ ik 109H/g (35
R b DIOWT, BIEIRIE L FHEEIRIRET 0.5
~2.5Mrad O TR AHLAE L 25, BERBTIR
ThEN 2.0 RO 2.5Mrad Ll b, BHEGRIRETIL
Ebhd L5Mrad [ ETlEMENED bR,

(3) LAEo#ER, iEER T35 7 X BUEEIRIRE T
1.5Mrad, {@ikjET 2.0~2.5Mrad OREET
SR EEY T RHOR UV ERI NI 0L
Zbhs.

AL, FBASSERERAEATT, B R
FIARDIRINC X » 7

X iy

D 4WEY, EAE— AR £ A F 274
AAHY =—, {LEHIF] 84, p. 148 (1980),
=N

2) rpRES, BEE—, IR, WIEE=:
AT, 36, 279 (1979)

3) hERF, SaE— HIERARSTYvE
CuAHRERY, p-5 (1977)

4) PRbaiiE, FREE, EIERE: P,
98, 1578 (1978)

5) JEAEHERET 301 B, IBI45/E8 B10A

6) it fEHE, FAEINE, #ab I, KETIEE, 0
MrE& Ak, FAEALE, £M I RBEE: &
£330, 98, 21 (1980)

7) i mEHE, SRET0T, A S, KETIRE, W
mrE sz, LY, A@ ¥ RBEE:
H3R4R, 96, 35 (1978)

8) B.P. Vol. II, Appendix XII1. A 120 (1930)

FEVIACEI K DRI R ER D 1 b D e ER O T v F = v O 45 We 3 215

EZFN

e - REDE - AL 7

Investigation on the Analysis of Arsenic and Antimony
for Establishing Refreshing Drinks Standards

Takashi Suzuki, Mitsuharu TAkeDA and Mitsuru UcHrvama

As the results of examination of the Gutzeit method and colorimetric analysis by silver diethyl dithio-
carbamate for the analysis of arsenic in the refreshing drinks, both methods gave the recovery more than

809,

The analysis of antimony by colorimetry with sodium jodide and 1-ascorbic acid was interfered in the

presence of tin, but the one by atomic absorption was not.

It became possible to analyse the lebel of 0.02

ppm of antimony in the refreshing drinks by these method and the recovery test by these methods gave

about 1009%,.

(Received May 31, 1982)
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. Table 1. Operating Condition of Atomic Abso-
s NI <4 rption Spectrometer
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TiEE, W, 7ve=7K(1:1), fAf0r . vE@7
v =AY, 6N ERE, BREES, Rk, =z
7=, 10%FE, HER(L: 1), 30258 ERSEXK,
FEEE 0 5), FEE (1 :2) OSSR
EXEZE R A BD BRI bR AVt
L.

av{bs v ¥ AT, BIRET—A XIGE, Wi, B
fin o A%, BALKHENE, e RBEUENSE : TS
B2,
SxFASFF AN VERE Y SV Y
ZFASFAHAAI VESR lg YT Y 200ml
WAL

Sz FASFAHAST VEEHNS X B e FELAIE
£5 1 20~30 2 v ¥ o QMY 1 BHESGETGZIMET
BEBLERLI-OBIER L.

avfbr VoA L-T A vBER) ray
{EHywa 2g,L-TAarE Vi 4g 2K T 100m]
&L

TOPO « MIBK jiiiti : TOPO (F Y J = 7 F
NT 2 A7 4 vFFF) lg % MIBK (#5104 Y
FFaAl b V) iEHL T 100ml & LT

av{bH Uy A L7 Az A VENG BRIFEE
S s 2oty v A 30g RS L-T A2 LEY

Bt 10g iiEe 10m! RO T 10me & L.

7 v o= VEBHET « FORREEEL T v = v R
i (mg 7vFev/m) %A (1:5) &M
WCHERGRRE L.

3. H|MARURE

BB ENEEZL « Varian 2E8L, 775 T, TKSKECE

Wave length (nm) 217.6
Lamp current (mA) 10
Slit width (nm) 0.2
Air (//min) 8
Acetylene ({/min) 0.8

X5y 7 75 v FHiIE(T, double beam,
7 v vipEaiis v o B BETE
e BB : AhsAEY B0 el
ERT e s
AIIEEEET - Bz 556 T
HESFAY— 1 HEY) brv

£ W FH &

1. BHOmLE

Bims Ak, & HY brvdAVWTE—A—fRT
bR (AN

a) BzK1L

B 150 g % ¥ — 2 — T DK BN L CHR TR
mLTyey FhETH, ShiaRiH10ml 2RWT
G772z B L, Fiff12 ml RORE 15 ml &0
%, ML BLRIER I~2 ml & & & EEHMFE LR
IBEAEEEUIS IO E B ETMEREIT 5. K
RIS mI BO'Y 2 W7 vE= Y ATER 15 ml %00

bR %

27T ATOFWINC B8 5 2 Blbh s ¥ THEMEL

5. BEKTHRER A A7 7 AT Le LDy
50ml & LRABAGER A IFR LA

2. ER

eF @7y by A FEERIKIEES mig v
FHESBEY W LTARB L., BV =F AP F 4P
Nt 3 VEEIRIE—TAERIGTE 10 ml % T ARBREY
i CCE L.

7 ey OGE—%a0Y 20 ml % 50 ml ©
Y= —iZith, Ziuz 1ml o ERIVE
i koML s v ARG T EaE s T DT 5.
ThEGE4EEDEL, ety Lico
BRKTCAAZTAIRPBL 20ml LA, oD 2ml
# 10m! OEEAHERTCIR D HBHE (1 D 2ml,
DL Tavfbs Y v L L-T Az AV ERIK 2ml
FHZAKTIOm &35, FICZERGE 2ml 27
v = v THERE 2 I 7o D BRI & M IRE
LT B OB 2 fER L, ¥k 330 nm CTIRICHE
T Lic, @FEFRNE—RBRER O LNNEE
20ml #% 4 100ml ASiGEe — Mz b ZOR A
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Table 2. Recovery of Arsenic fortified to

Table 3. Effect of Colored Sample on Colorime-

Canned Juice teric Analysis of Antimony
Method Recovery (%) Sample  Color Times of treatment with H,O,
Gutzeit 83—87 (n=3) No ratel 0 1 2
DDTC-Ag 80 (@0=9 1 - 0.05” 0035 0012
2 +++ 0.42 0.165 0.030
0.5 3 - 0.158 0. 086 0.018
b 4 +4 0. 252 0. 142 0.030
od 5 ++ 0.244 0.113 0.020
) * 6 - 0. 065 0.050 0.022
g 1) Color rate of sample (judgment with the naked
£ 03 ¢ eyes): —, not identified as positive; -+, faintly
§ / positive; -+, positive; 4+ +, clearly positive.
= oz . 2) Absorbance at 330 nm
- / o
019 / Table 4. Interference of Other Elements on
/ b Colorimetric Analysis of Antimony
. . : . Interference (%)
2 1 6 8 Elements Added
compound 200 1000 2000
Added As (ug) fold  fold  fold
Fig. 1. Determination of Arsenic by Standard N NaCl
Addition Method (DDTC-Ag) a a 0 0 42
Fe FeSO, +3 +7.5 +7.5
Cu CuSOy, 0 o* +5
jﬁfxﬂﬁ 10 ml &U\‘H ‘7'“:7'] DRyFN 'L—Tz:llf/t':/@i‘*ﬁ Mn 1\{“304 +10.6 +3.0 0
¥ 10 m! iz MR Lic o % TOPO-MIBK Zn ZnSO, +4.5 +3.0 +7.6
E10ml e T30 BMIRD 215, MIBK By Mg MgSO, - 0 +6.0  +4.5
ML, & 207.6nm iz s\ TRFRELERT X b Ni NiSO, 4121  +4.5 +9.8
MEL, JICFRLCRERIZ IO 7 vr2 vy Sn SnCl, +47.7 +229.5 +461

FEERD. B FETRENE © &t % Table 1
R,
BERLOHE

1. EROFMEN RS

e 15pg A v a— 2 150gimyimmm (0.1
ppm), R{EBALEAKT 0ml L, 2D5H+0D
Sml ED v bV PMELLRC=FAOF
d A VERRPNC & ER AR, ZOisEY
Table 2 1R Lic. ERFIZV-TFR 805 %i8L T

Ty bV 4 MR X BTN E R L.

ZOWMARTSENTEVWN Sy bV 1 MEZXLBH
[REEOTPESIZ L3 Lombihil, ko=
FATFF AT VEMRE IR 10 ml 25
WIBHERINESZ X b B IR Rd . Thk Figl
R L. AR DAEEEEE 0.05 #/RT 012 45
ToeEMRITN g THD = & BIFHKEKSR
0.033 ppm HBIKEE0,051i8M T 5. fEo T DR

* As turbidity was observed, it was determined after
centriguge.

EoREO e Homtiz+aiits L bh 5.

2, TrFECVOEBECRIETELDES

fria AR R R, AR LR AT B R A dn i
WEOHRELEE=, BRARVERUEADTICT v
F 2 v OLEIZ X BTERHECOWTOERY 2b 55,
COHENFRIRIKRE D7 v+ 2 v OERICIGH T
X BMENCONTHE R T 1.

(a) Rit#ownn

FINEE OFMNEE TORLE 2 T 0 F FHAERCH
HALGaLEMTO2WTHRHEL, ZDisf% Table 3
IWRLE. Thbdb, AL vy .—A0WRREKIL
% G ORETFRIESITBPERE DKL) DEH
(HIRER) N2 Lh Vv A - L-T A3 AE VBL
PRI TR O~ iR
BT - T A OTENREEC K E EHL, %
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Table 5. Interference of Acids on Colorimetric
Analysis of Antimony
Added Interference (%)
compounds 0.IM*  0.0IM  0.00IM
HNO; +1620 +271 +81.8
HCl —1.5 +2.3 -2.3
* It means molar concentration of acids
1.01 /O
Iy
3
]
=
_g 0.54 [
< ///
o
1 2 3 N

Sh(xg)/a reaction mix. (10 mi)

Fig. 2. Calibration curve of antimony by colori-
metric analysis

TR Tk L HE S e S Thdie b DEEL T
TP L, 2 TREMEKRFIC X 252
7o& & A 3EDMAEARF LAV ET I &tk o
TIRERKHROHE LR 2 LKA Lichio
TREHORRR T e & 3 ELlE ALK 0
oo && Ll

(b) F{HEORT

WRKEXToeob, EIEOIRIEOTIZH - T
REdc X b 7 vF e v 02 TH8 6, MFHHN
SRERAZ G S B A O SRV, BRHO
AR O THL Ls, S DS A Kim otz
UnEFERS B Z EXVHII L7 (Table 4). fixid7
vF v 0.2ppm ORIETHET IR, O
EED 200 5E0% 40 ppm D A X EHFHKKE KA EL 2
ERHRMEELTH BB LTHY, COHET
v e ISR LY LU0 R BT s
i h, fo TRIBIARANKIEL WA BT
DREALEALEEXLRS., oL, HEIZow
TR CES L 52 5 L 02D bR » s,
RIS i O RAMT 5 058235 5 (Table 5),
3. hexokii

1.0

Absorbance

054 ///'

/

04 08 12 16
Sh {ppm in MIBK)

Fig. 3. Calibration curve of antimony by atomic
absorption spectrometry
Table 6. Interference of Tin and Copper on
Atomic Absorption Spectrometry
of Antimony
Interference (%)
Elements Added
compound 500 1000 5000
fold fold fold
Sn SnCl, 0 -2 —10
Cu CuSOy 0 0 0

av{bAYV T A L-TAIAE VEEEZ L AHED
B e MizR L (Fig. 2).

MR E LTAed &b 4pe SEFURRAGA AL
fo. o TOELEOTITIE » TRIGHMENE 2ml 2
LSS, RIGERCE T h 5 75 E Y ORI
L.2pg THHHHIRIL Fig. 2 22650015 &8
FEO0.27 M T3, chiz 29 (@) KIGIKD Wil o
T 3 MR LAE LB 2T > ey & D-v 2 75 v
FOBREEIUHT 0.03 THHZ &b T DT
HMTE., 65T 0.2ppm D7 vF v filhida
DAL DT Tl & v .

4. TrFECXOEFRAEZICLDIHRBKEVICH

M EREE

BIFBRNEC L 57 v# 2 v O IHT 2 TUE Bk
SREAHA IR D B, TATIRERICER L
BALEMCOWTHE 2 Toe. ThbbavHiA
* v CEER B S Bich & TOPO TA 4 vEER
WERXE, ik MIBK Cilih URFREE Cll
ETAHETHD., 2T, 7vFEVOGIRUZEL
T, fBOFHERD JEEL 1< fedr o 7e2t 217.6 nm
THETSHZ &1 X b ihEiia: MIBK & 0.05
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Table 7. Recovery of Antimony fortified to Canned Orange Juice

Residue Added Found Recovery
(ppm) (ppm) (ppm) (%)
Colorimetric analysis ND 0.2 0.228+0.016 104%£6 (n=3)
Atomic absorption spectrometry 0. 009 0.2 0.211%£0.01 105+£5 (n=3)
ppm (S/N=3) 7ABLAXBEEDS 0.8ppm SEEME Y+ Y2 HEM, WHONIAE, ElkoTIZiEvRIF

BAFMHAL L (Fig.3)., Licpio TN 20 ml 2 (%
ATBZ Lk b a— Adhiy 0.02 ppm SZHE AT
TETH 5.

5. ToFECOREFRAMNFCRIETAX, D

R

WSR2 bAV Y AT L D 7T v+ VL
Sbly™ #JBE L, TOPO LML -0 MIBK [F
T Eh e, WECE, ex=x, AXLMHE
HD. XEWXS AT MIBK izl & ko odt iR
TvFE Y DRTEXREXHETS 2 LA abhTn
DY L Liehibil, CA=ARRIuc 7 vrey
DUE T HIRECHTETI LR ET#H 2 bh
VDT DBFARRTADIRENZ LIEE ¢ D
b0EEbIhE, UEDZ EnbAXZRUEMNT v
Vv OMEIZR U CRIE TR OV TN, £ 0k
JR# Table 6 1wz L7z.

HINpto = ook UCRIGRIMNCR S
INHDOTREE BV, Fio, A XX 5000 f% @
HET T —10% e R LA, Zhik 0.2ppm
D7 vFEVZH LT 1000ppm o 2 XN E LT
BECHYL, BEMTIELTH I WEELLA
B, Lichlo THREIR X b AZKEDORE, HECit
RAETH o L AXRETR BT AT v+ 2 Vv OER
PATI RS oy ol

6. RinEEER

10g o vv2Y.— A2 0.2ppm D BEEIZT

®fT o TR ZRD - (Table 7). BERFEILVTH
11002 K B D MR TREBRTH . Takskd
BRICIEA LIcA v vy a— ARTODARAXDGH 2T
W, WIIRALTtH 2 2 R ENAD TRV,

Lk =
=i Ex}uz

(1) e FEowRMEIRER
NF A AN VEREE
DEIRRH? RS,

@) EzXa7vrevyoEIARDET
TIXAXALOFRAEICL Y JETRATETH -7 X
RO L ME A HE L.

(@) RFBIEC LREARDEFETIZELTLE
FREbK D7 v 5213 0.02 ppm SZME L 13 5.

() EEECCETRERILDT vF 2 VDR
IEERE VTR L 100% TERMICEIR S b,

B % X

D FEAREAER, FLAaER, Affbsspst
il URAELIRILSLE, p. 3418, SRR
2) WA B, REVE, AW 7S EERH, 99,
126 (1980)

3) BARIEELSMHE:
SIEHIRR.

4) BARIEELM

LEHR,

lij/]‘/T’f}{E, x5
BRIz BT H80%E R

H AR ENR, p.44 (1973),
D WARRILEAR, p424 (1973),
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Lipid Peroxidation and Related Changes in Rats by Oral
Administration of Hexachlorobenzene (HCB)

Midori Minara, Hirokazu Ogriuara, Tatsuo Koxpo and Mitsuru Uchivama

The effect of feeding diets containing hexachlorobenzene (HCB) to rats was investigated with emphasis
on lipid peroxide formation and related problems. Rats in an experimental group were fed 500 ppm HCB
for 6 weeks and kept under normal conditions for further 6 weeks after the end of feeding with HCB. Organs
(liver, kidney, spleen, brain, testis) were excised for measurements of their weight, thiobarbituric acid

(TBA) value and HCB concentration.

Subcellular fractions of liver homogenate were subjected to analyses
for lipid peroxidation indices (TBA value, peroxide value) and fatty acid profiles.

The results were com-

pared with those in the case of carbon tetrachloride (CCl,) intoxication.

HCB seemed to induce lipid peroxidation only in the liver.

In contrast to carbon tetrachloride intoxi-

cation, HCB produced relatively mild changes of fatty acid composition in the membrane lipid.
(Received May 31, 1982)

Hexachlorobenzene (HCB) 1, i3 ETi 238
LI s e Tit e\, Bl E T/ o
FRERE LTI hgiod 219ETH 5. HCB
120N~ e 7 VL&Y THBYin b, PCB L FEDY
HEBEALH L TED, HELEDITEESR T
B Lo LI\ EOBEUC 817 513441 PCBiT i~
TUEAMZEL, 0O TL PCB D 1/10 &b
T3, HCB e LT M TV % DI,
ANALRABRGRILZ L A HAT7 4 ) TTH B0,
Tz O ATAGMESGipE ML & iz, HCB %
BHZE ) F b2 m—a P-450 OHNAIED bR,
7, NADPH-+ } 7 m—lLc L7 2— EiG{EoD
Bitn, v HER7 U7~ EHEDQINEHES® 7= s S
=L eI LT A, {E-T PCB 527
= )AL F— L THRESITUL S ERHETEI TR
L0 FHFHETEBE AN, k412 HCB %5
v MG Ll o @R LI o £ TRF L
7o Fio, BEMEARHI oA HOB FhiE, IR
BEOTD B VIR o LELE Lo X S
B LTl » T Aot L 9L, ool
BTV AU EEEE (CCL) il o ZE (L & ol
PRt Lo,

* RAKFLIMEFR IR T2

£ B H Ok

Ehiné T ORE  Wistar FHEET » + 485 (70~
80g) 80P 2 HiTioit, HCB ffizix 500 ppm HCB
EATRALNE GHELHBE AN F I) 52,
control IYiTMEIFAN ORI & & 7o, 6 T
RS B—T 07 » MIEE ) MM-1 (BTG
WD 128 b 2 T e BRHERBOE Ly & .

ik « AR {eiioNE L BR Ly (E (POV) #:
LFAsiney—Af; (TBA) o 2 ikuiTy, Fik
TRz YE U, 4701k 800x g - 1043 fifl, S000
xg - 10531, 105000x g - 6045 [l DR 2 Tk
7o T, REAES &1 105000x g % TR
Yo FIM IS TH B, FES I IEE g 5 2.
HCB o usfiliik e 2 5~ b n-~Ey V2 HL
T3EHL, BRE~+ v+ v 12 T 1000~10000 {5
(control FL50(5%) 1ZilivvT, OV-17 (8%, 1.5m)
HF7awfF LI ECD ffraza<t 257 (A5 4
TREE230°) i THT»Te. N MRIliitre b Ttlibl,
B E AGIERECE L. €2 § YEDEX
e oMmithoe 2 § VEDEER T,

R S

HCB 5(C & DHEROE({L & HCB FHE :
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Table 1. Effect of HCB Feeding on Body Weight, Organ Weights and Liver Lipid Content of Rats
3 Weeks 6 Weeks Recovered*
0 Week
Control HCB Control HCB Control HCB

Body Weight (g) 85,0+7.9 187.5+6.6 202.8+11.1
13. 120, 9**

Liver Wt. (g) 4.4%0.5 8.1x0.5
Kidney Wt, (g) — — -
Spleen Wt. (g) —_ — -
Testis Wt. (g) — — —
Wernhe e 5.2 4.3 6.5
Liver Lipid

Content (mg/g)

25.5%£0.2 27.8%0.8 36.4+0.6%*

253.3£11.9 258.3+£16.7 322.3%+13.0 321.6%+17.8

10.3£0.6 18.2%1.1** 11.6%0.7 15.4%1.5***
1.8£0.1 2.4+0.1%  2.1%0.1 2.4+£0.4
0.4£0 0.8%0 0.6x0 0.6+0.1
2.6+0.1 2.6£0.1 2.7£0. 1 2,8%0.1
4.0 7.0 3.4 4.8
25.9£0.4 35.1X£0.4** 31.1*1.9 31.6%1.6

Male wistar rats weighing 80-90 g were divided into control and HCB-fed group. Experimental diet
containing 500 ppm of HCB was given ad lib. for 6 weeks. Values are the mean+SD of 3 (organs) or 10

(body weight) experiments.

* After the feeding with 500 ppm HCB for 6 weeks, rats were fed by normal diet for additional 6 weeks.

** P<0.01 **k p0.05
Table 2. Retention of HCB in Various Organs after Oral Administration
Organ Control 6 Weeks Administration Recovered
Liver 0.01 10.87+0.18 2.63+0.07
Kidney 0.05 16.23+0.73 4,93%+0.78
Spleen 0 4.16£0.36 1.08+0.12
Testis 0.01 4.36£0.66 1.01%0,05
Brain 0.01 12.12%1.28 2.19+0.09
Adipose Tissue 0 9.13%2.36 1.24+0.15

The experimental design was shown in Table 1. Values were expressed as pg per mg lipid and the means

+SD of 3 rats.

Table 1 (35 » }iz HCB 500 ppm 274 fikh4 3 FH
0 6 MM 5 Uich o AT & RSB TR OB RO
TEREOGTE, Flg ¥ OIFHELRL T3,
F 70 6 VMBS HBEC 6 HEMERE T & TRE L
DEEOEBEOETI/RLI. R OMDO1BDI
e/ b DAY, 3\HFET control ¥ 17.1g,
HCB 7t 17.0g, 638H{% Tk control 3£ 18.8g,
HCB 7¥ 19.6g T b, HCB #5007 351+ % HCB
OIBETUET 1 Ui7e b 38T 0.157g, 68
#%T 0.364g THoto.

Table 1 BB X 5, HCB o irkiz kb
{EROMMERAA SR ENEE T, HRTR
ORI T TR Th, T, B, Bhic
FOTHETH o k. Zh bt HCB oy
hik3 5 EETTATNEDHNRS, B HPSME
I RNEEERZ, HEHomERmbFT i
TRRHMENRLEIXETCEMB L. k&R

FRE ot FOREERES % 1 BHTHMm
Lic?s, FhiltrRmE offid L.

k- #EBR o HCB H4WEL, JREEYEY C
Fbli.

Table 2 X hBI5Avc L 5 iz, HCB 12 &E&HRICA
{HHL, Btz X b i Lic. HEOH
TR bz X Y MOTHES
AMEL, /e control BETIFRE © Z 4% MAIKFRTHA
HCB 4 825u3ns, HCB L 3hte o S ik 24
faxgz. LnL Tablel Lo 6aisk 51z, HCB
SROEVWER L ) FROF B EE OISR E
<, chizfrbsred, BEEFFICLHEL TV S,

HCB & 5(C & 5:88{EIEE DO : HCB 51z k
SEAROBRICIRITOER L M B 1, 25 638
HoLIERD TBA flixTi<7oonl, Table3 TH 5.
FEn LWL X 5 BREIRE oSN ©
BB, FHCOWTHIRELL LD E, FiH
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Table 3. TBA Value of Various Organs in Control and HCB fed Rats

Liver
Animals Brain Kidney Spleen Tesis
Perfused Not Perfus.
Control 4.1%0.1 3.8£0.5 5.4%0.1 3.0%0.3 1.920.1 2.6+0.1
HCB 7.6£1.0** 11.1+0.3* 5.3%£0.1 2.9%0.1 0.9+0.1* 2,10, 2**

Organs were isolated from rats fed for 6 weeks as shown in Table 1. Tissuc homogenate was subjected to
TBA test according to the method reported previously,1® TBA value was expressed as nmol malonaldehyde
per 0.05 g liver and the mean+SD of 3 rats.

* P<0.01 ** P<0.05

Table 4. Lipid Peroxidation Indices of Whole Liver Homogenate, Soluble Fraction and
Insoluble Fraction prepared from Control and HCB fed Rats

TBA value POV
Samples

3 weeks 6 weeks 3 wecks 6 weeks
Whole Control 3.1x0.6 4.1%0.2 4,9%0.3 2.8+0.1

HCB 4.1+0.1 7.8%1.0 4.7£0.8 1.6+0
Soluble Fr. Control 0.1 0 2.0£0.3 1.5+0.2
HCB 0.1 0 3.8%£0.5 1.1£0.2
Insoluble Fr. Control 3.3%0.2 3.7x0 3.7%0.2 2.3+0.4
HCB 2.4+0.4 4.6%0 2.0%+0.5 1.8+0.3

Liver homogenate was centrifuged for 60min at 105000 xg. Values were expressed as means + SD of 3
cxperiments and as nmol per 0.05 g liver.

Table 5. Fatty Acid Profiles in Total Lipid obtained from Liver Subcellular Fractions of Control
and HCB Fed Rats

ClG:O Clﬁ:l CIB:O Clsil CIE:Z C2():4 CZZ:G
9000 x g Pellet
Control 23.9+1.2 1.9+0.3 18.8+1.0 0.3%0.6 16.7%0.6 22.2+2.6 6.0£0.8
HCB 19.420.4 0.6+0.2 23.6%0.6 7.6%0.3 20.1%£0.5 21.2£0.4 5.8%0.6
105000 x g Pellet
Control 24,2+0.6 1.7+0.4 21.3%0.9 9.0£0.4 15.6%1.1 21.4%0.7 4.9+0.7
HCB 19.0+0.3 0.5+0.3 25.2%0.2 7.4%0.4 19.4%0.2 22.6%0.1 4.8%0.7

Each subcellular fraction was prepared from liver homogenate of rats fed HCB for 6 weeks as shown in
Table 1. Total lipid was obtained by conventional extraction with CHCIl3: McOH(2:1), esterified 1025 HCI-
MecOH and analyzed by GLC. All values were expressed as percentage of total fatty acids.

hE U3 — b EBEODIENT X o TG & ANE
EEFThTohera— P ERIELL, Y

HE R Ui b @ & M 03TF LTS IRED
LOEakEst A e, BT kb control D%

< 7ch, HCB #5128 e DT HCB £25iz
X Ao ERESVINE (B, Shir CCL 5 TRT
FF BRSO L LT B2, FIENETRYITH 5.
B LIS T ORI DR ED BRATIN D, &
1 BRI OB LRI O LA SR B LA

EEE LRI OMER TBA ik POV #x iy, *
RPN 3 I % & 6B R0 L Dinou T, whole

Sinfek sinnFhofagd TBAfIEH Lt
POV 1z O HE TH -1, i, BWLFET
BSESEER S & AT TS PEIR T o b & D INEI DAL,
TBA fiizk\Tix/ph& {7t h, POV Tiak&E<{ %
w1z, TBA {3 FE T 230 CIAVIE { 725 d0LHl
BOTLEDLATERD, i, 4L 0BEMRLER
DERI BT ET 2 E b .



=FiEh

~FprrASvEy (HCB) 55 » Mkt 5 8LIREDER

& T 5 BEEE e oW T 61

HCB {&5(C L 2RISR OTAE : BSR4
hOSE OB X - T, HREHRCELI BT
D TWBHDOME S nEMD e, 56 HAMED
9000x g 4y, 105000 x g FFHiz D\ CTLRIFE D I5H
BT % T »1cons Table 5 TH 2.

BIbULncX o, V-1l (Ciaz) ORI
BEHLRI-LOm, CClL H52#bTHED bt
7 7% FYEf (Cooi) OWAMMIZES BT, HCBE
Bz r B~ fEfliL, CCL 00X 5770 —50%
N R U CHEEBRMLIRE Y AR S 235 & LR
I HTBWSLNLTH 1.

mFPE & 3 EROZ(L : sBEMEIFE OHEIm I 4
HROMBLERT OB L L b T LE LTV,
PCB 25 0BETIIAIMLP Iz LY ©x $ VELEA
BT AEAURE IR T\ 5. Fhiy HCB 51T
WThLREOBINE A 2 DTk e E g, i
DEXIVERXAEL 22 & = A, 65EMEBEET
control 0.37+0.05mg 2;, HCB #5.7f 0.58+0, 04
mg % LEENOFRECETRE ook,

% k24

HCB 2 HE 0@ LI H 2 B S 2 5 & P 55
Licote, fhol&s: (0L, M4, ML, 510 i
BEAETES BRI T, TFEOBBIERE DER
EHSER M ES LR TE Y, —FIREENEE D
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Hygienic Studies on Rubber Nipples (I)

Secondary Amines in Commercial Rubber Nipples and Formation of Nitrosamines

Takashi Tarsuno, Takiko InouE, Takashi Yamapa and Akio Tannura

Dectermination of secondary amines (sec-amines) migrated from commercial rubber nipples and formed
nitrosamines in nitrite-containing simulated saliva was performed.

Twenty to ninety five ppb of total nitrosamines were found in 5 out of 8 commercial rubber nipples pro-
duced before 1980. Amounts of total nitrosamines found in rubber nipples produced in March 1981 were
Iess than the regulatory limit in West Germany (10 ppb).

Sec-amines found in recently produced nipples were dimethylamine and diethylamine, and not piperidine

" nor dibutylamine.

The ratios of the quantitics of sec-amines migrated from laboratory-made nipples and those of nitro-
samines formed in the simulated saliva were measured. These ratios were smaller in natural rubber nipples

than in isoprene rubber nipples.

(Received May 31, 1982)
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Sample{cut into strips, 1-2 mm)

Migration
add 20 m! of simulated saliva and allow to stand for 24 hours at 40°

Filtration

make up to 25 m!/ with simulated saliva

L

&

Test solution A (20 ml)

A

Extraction of Nitrosamines

Concentration

Test solution for TEA-GC

ef.——JU

min at room temperature,
1N-NaCOH

add 5 g of the sample into 100 m/ Erlenmeyer flask

Test solution B (5 ml)
add 1 m/ of 1IN-HCl and allow to stand for 30

then neutralize with

extract with three 5 ml portions of dichloromethane

Scheme 1. Procedure of Hygienic Test in West Germany

a) b) c) d)

k/‘)

Fig. 1.

4 6 8 10 12 14 16 18
Retention time (min)

NPD-Gas chromatogram of sec-Amines

Conditions: gas chromatograph, Hewlett Packard

5710A

column, Amipack 124 (80-100 mesh)
1.8 m x4 mm i.d.

column temp., programmed to keep
at 80° for 4 min after injection, and
rised to 210° at thr rate of 32°/min,
the hold.

detector, nitrogen phosphorus detec-
tor

carrier gas, nitrogen 30 m!/min

a) dimethylamine, b) diethylamine,
¢) piperidine and d) dibutylamine

NDMA
NDEA

NDBA
NPip

~

m A

0

T 2 3 0 1 2 3 4
Retention time (min)

Fig. 2. TEA-Gas chromatograms of Nitrosamines
Conditions: gas chromatograph, Shimadzu GC-

6AM

column, 1024 PEG 20M on Gaschrom
P, 1.5 mx3 mm id.

colmn temp., A 110° (NDMA, ND-
EA), B 160° (NDBA, NPip)

detector, Thermal Energy Analyzer
carrier gas, nitrogen 25 m![min
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Table 1. Analytical Results of sec-Amines Migrated from Commercially Available Nipples and
Nitrosamines Formed from Those sec-Amines at pH 7 and 1D
A Amount of Amount of nitrosamine (ppb)
No.» Material \;‘élccc?:;;?;;gfl sec-Amine
(ppm) PH7 pH 1
1 IR BZ DBA 79 NDBA 6 440
TRA Pip 99 NPip 6 380
2 IR BZ DBA 1 NDBA —& 10
TRA Pip 32 NPip 95 205
3 IR BZ DBA 0.5 NDBA — 85
TRA Pip 57 NPip 50 . 565
4 IR EZ DEA 10 NDEA — —
TRA Pip 25 NPip — —
5 NR EZ DEA 25 NDEA 4 15
BZ DBA 12 NDBA 30 265
6 NR EZ DEA 5 NDEA — -
BZ DBA |5 NDBA — —
7 NR EZ DEA 30 NDEA — —
BZ DBA 7 NDBA — —
8 NR PZ DMA 10 NDMA 10 35
EZ DEA ]2 NDEA 10 30
TRA Pip 10 NPip — —
9 IR PZ DMA 7 NDMA 4 25
EZ DEA 18 NDEA 2 75
TRA Pip — NPip 1 1
10 IR rz DMA 5 NDMA 4 29
EZ DEA 10 NDEA 2 65
TRA Pip — NPip 2 2
11 IR PZ DMA 27 NDMA 3 50
EZ DEA 35 NDEA 4 120
12 NR PZ DMA 5 NDMA 1 6
EZ DEA 15 NDEA — 43
BZ DBA 10 NDBA — 70

1) Abbreviation used: IR, isoprene rubber; NR, natural rubber; BZ, zinc dibutyldithiocarbamate; TRA,
di-pentamethylenethiuram tetrasulfide; EZ, zine diethyldithiocarbamate; PZ, zinc dimethyldithiocarba-
mate; DBA, dibutylamine; Pip, piperidine; DEA, diethylamine; DMA, dimethylamine; NDBA, N-
nitrosodibutylamine; NPip, N-nitrosopiperidine; NDEA, N-nitrosodiethylamine and NDMA, N-nitro-

sodimethylamine.

2) Samples No. 1-8 and 9-12 were obtained in 1980 and 1981, respectively.

3) Confirmed by thin layer chromatography (Ref.: Untersuchung von Bedarfsgegenstanden aus Gummi
Franck, Kunststffe im Lebensmittel vérkchr, B II, XXI 26. Lfg. Oktober 1979

4) —: not detected. The limits of detection are as follows amine, 0.5 ppm and nitrosamine | ppb.

gigishr-toTh o,

ESR 1 Fig. 4 RUS 08 oI RSB =45 7
v 7 AR5 (NR) &, InFifeiEflicizs A+ 254
AR VR (PZ) RO =F A F A8
VELTESY (EZ) 2yRtnLicb o Th b, (ORI
EWIXAKC XL 0T, MUK ERER 40~50°
DOREEDIERE, 6MFE], 160508 RA 7
T B,

Table 2 DL 4 v 7 v v =4 (IR) IZ EZ X
VIRRVEAFVUVYF T AT T ALT 4 F
(TRA) Xz & 75254 H A4 VEEHIR (BZ)

FEMLICLOTHS.

3. (ERES

TEA-GC : Thermo Electron Co. %}, TEA-502 !
iR, GC-6AM ENZ3ifs Lis b o.

NPD-GC : Hewllet Packard Co, #j, 5710 A &z
NPD #Afff&l{ 0.
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V7 VIEOWE
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IZ{E 5 TfT»7z. F7- sec-Amine D5 H % Sche-
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12 24 36 48 60 72 84 96 108
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Fig. 3. Effect of Washing on the Amount of sec-
Amines Migrated from Natural Rubber
Nipples
Condition of Washing: DMA DEA DBA
water 0—0® x—x H—N
water at €0° ©® Q- [--F]
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Fig.4. Effect of Washing on the Amount of DMA
Migrated from Natural Rubber Nipples

Condition of Washing: DMA NDMA
watcr, for 16 hr © o)
water at 60°, for 6 hr ® M
water at 60°, for 12 hr ® X

Fig.5 76, DEA oW Tlk, 3 2DKELED
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Fig.5. Effect of Washing on the Amount of DEA
Migrated from Natural Rubber Nipples

Condition of Washing: DEA NDEA
water, for 16 hr (e} e}
water at 60°, for 6 hr ® ®
water at 60°, for 12 hr ® X
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Table 2. Effect of Washing on the Amounts of sec-Amines Migrated from Isoprene rubber nipples
and Those of Nitrosamines formed from sec-Amines at pH 7 and 1.

» . amount of sec-Amine amount of nitrosamine (ppb)
sample  condition of washing

(ppm) pH 7 pH 1
IR-12 none DEA 15 NDEA — 141
Pip 45 NPip 7 343
IR-13 50°, 20 hr DEA 25 NDEA — 46
Pip 39 NPip 14 88
IR-14 none DEA 24 NDEA 1 130
DBA 36 NDBA 1 318
IR-15 50°, 20 hr DEA 25 NDEA — 45
DBA 57 NDBA 1 182

1) Abbreviation used: see Table 1,
2) The samples as those in Table 3,
3) —: not detected.

Table 3. Relationship between the Amounts of sec-Amines Migrated from Nipples
and those of Nitrosamines Formed from sec-Amines at pH 1

ratio (%) ratio (%)
sample sample
N
IR-] 0.86 0.66 2 _ NR-1 _— 0.06 2.21 —_—
IR-2 —_— 0.47 — — NR-2 0.35 0.25 —_— —_—
IR-3 0. 58 0.88 —_— e NR-3 0.12 0.29 0.70 —_—
IR~4 0.73 1.26 _ — NR-4 0.26 0.41 —_— —_—
IR-5 0.72 1.18 —_— — NR-5 0. 49 0.26 e _—
IR-6 0.80 1.19 _— e NR-6 0. 50 0.34 _— _—
IR-7 0.64 1.38 —_ e NR-7 0.51 0.23 —_— —
IR-g 0.81 2.10 —_ — NR-8 0.14 0.19 —_— —
IR-9 0.36 0.71 — _— NR-9 0.18 0.25 —_— —_—
IR-]0 0.73 1.33 —_— — NR-10 0.13 1.19 —_— —_—
IR-11 0.65 1.45 — _— NR-11 0.47 0.27 —_— —
IR-12 —_— 0.91 —_— 0.77 NR-12 0.16 0.22 e —_—
IR~13 e 0.55 —_— 0.22 NR-13  0.33 0.22 e e
IR-14 —_— 0.44 0.88 e NR-14  0.47 0.29 _ —
IR-]15 —_— 0.60 0.31 —_— NR-15 0.19 0.29 —_— —_—
IR-16 —_— e 0.56 0.38 NR-16 0.09 0.10 —_— —_—
1R-17 e —_— 0.10 0.64 NR-17  0.09 0.09 _— e
IR-18 — —_— 1.70 0.99 NR-18 0.12 0.19 -_— —_—
IR-19 0.35 0.41 —_— —_— NR-19 0.08 0.07 —_ _—
IR-20 0.58 0.65 — —_ NR-20 0.09 0.11 — —_—
IR-21 0.19 0.34 —_— —_— NR-21 0.11 0.20 —_— —_—
IR-22 0.12 0.29 0.70 — NR-22 0.1l 0.14 — —_—
NR-23 0.08 0.12 —_— —_—
NR-24 0.12 0.22 — _—
NR-25 0.12 0.21 _ _—
NR-26 0.11 0.17 —_— _—
NR-27 0.10 0.15 —_— —_—

1) Abbreviation used: See Table 1
2) ——: not detected
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Hygienic Studies on Rubber Nipples (IT)
Estimation of Nitrosamine Intake by a Baby by Sucking

Takashi Tatsuno, Takiko INoug, Takashi Yamapa and Akio TANIMURA

By using a sucking simulator, an estimation of secondary amine (sec-amine) and nitrosamine intake by
a baby from a commercial rubber nipple was attempted. Amounts of sec-amines migrated from the rubber
nipples prepared with various vulcanization accelerators were also measured.

From a result with isoprene rubber nipples produced before the regulation in West Germany in 1982,
the following estimation was made: 230 ng/day of total amount of nitrosamines could be taken by a baby
by sucking a nipple.

(Received May 31, 1982)
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Table 1. Laboratory-made Nipples used for the Test
Content of vulcanization accelerator (PHR)
No. Material
PZ EZ BZ T TET PX TRA
1 IR 0.2 —0 0.5 — 0.2 e —_—
2 IR —_ 0.2 0.5 0.2 —
3 IR — — 0.1 — 0.2 0.4
4 NR 0.3 0.3 — — e
5 NR — 0.3 0.3 S— — S —
6 NR 0.3 — 0.3 -— — — —

IR: isoprene rubber, NR: natural rubber, PZ: zinc dimethyldithiocarbamate,

EZ: zinc diethyldithiocarba-

mate, BZ: zinc dibutyldithiocarbamate, TT': tetramethylthiuramdisulfide, TET: tetraethylthiuramdisulfide,
PX: zinc ethylphenyldithiocarbamate and TRA: dipentamethylenethiuramtetrasulfide

1) : not added.
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Fig. 3. Changes of the Amounts of Nitrosamines

Formed from sec-Amines at pH 7 and 1.
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Fig. 4. Migration of sec-Amines from Isoprene Rubber Nipples by Sucking Simulator
DMA: dimethylamine, DEA: diethylamine, DBA: dibutylamine, EPA: ethyl-phenyla-
mine and Pip: piperidine
1) The same samples as those listed in Table 1.
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Fig. 5. Migration of sec-Amines from Natural Rubber Nipples by Sucking Simulator

DMA: dimethylamine, DEA: diethylamine, DBA: dibutylamine
1) The same samples as those listed in Table 1.
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YA GEAL T E DR In Vitro ZBiTA=trr Y
SAFAT S vERE pH O

R PNRFES - FEETF - 4HNIET - A RTE - m 8

In Vitro Formation of Nitrosodimethylamine in the Brain Heart
Infusion Containing Gastric Juice and Its Sediment

of the Monkey under the Different pH of the Medium

Nagao Havasui, Hidemasa Kopaka,*! Yohko TEraokA, Mincko Usnijima,*2

Akio Tanimura and Hiroshi Kurarta

In a series of the study on the intragastric formation of nitrosodimethylamine (NDMA) by bacteria
presenting in the gastrointestinal tract of monkey, in titro formation of NDMA from NO;~ and DMA was
carried out in the brain heart infusion (BHI), adjusted at pH 6, with gastric juicc containing 5000 ppm of
sodium nitrate and 1000 ppm of dimethylamine hydrochloride (DMA).

As the results of this experiment, it indicated that the nitrite formation was apparently found by the
activity of the nitrate-reducing bacteria which presented in the stomach content of the monkey, and clear
relationship was seen betwcen the concentration of NO,~ and the amount of NDMA.

In vitro formation of NDMA was investigated in the BHI-medium, adjusted at pH 5 and 6 with gastric
juice containing 1000 ppm of sodium nitrite and 500 ppm of DMA. A sharp increment of the NDMA
formation showed at pH 6 of the medium. More good formation of NDMA was observed in the medium
containing the gastric juice of the monkeys than in the medium of BHI alone (blank test), but in the blank
test, the NDMA formation seemed to be rather good at the pH 5 of the medium than at pH 6.

A little higher formation of NDMA was noted in the case of 3 hr incubation of the medium compared with
the blank test and this formation was accounted for 370 ppb.

(Received May 31, 1982)
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Fig. 1.

In vitro formation of nitrite and nitrosodimethylamine in the gastric contents* containing

sodium nitrate of 5000 ppm and dimethylamine of 1000 ppm,

* Aspirated following the introduction of 20 ml/kg of brain heart infusion broth into the
stomach of three monkeys (M-1, 3, 5) and adjusted pH 6.

U' NDMA AL oZre 8 bamLic L 0 Tah 5.
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Fig. 2. In vuitro formation of nitrosodimethyl-
amine in the gastric contents* containing
1000 ppm of sodium nitrite and 500 ppm
of dimethylamine,

(5
-~

* After the introduction of 20 ml/kg of
BHI-broth into the stomach of four mon-
keys, taken out by syringe, mixed and
adjusted as pH 6 (@—e) and pH 5
(0—0).

Vertical bars represent mean#SD of
produced NDMA in the three times ex-
periments.
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Fig. 3. In vitro formation of nitrosodimethyl-

amine in the BHI-broth sterilized con-
taining 1000 ppm of sodium nitrite and
500 ppm of dimethylamine adjusted as
pH 6 (e—e) and pH 5 (0—0).
Vertical bars represent mean+SD of
produced NDMA in the three times ex-
periments,

3 ){\
¢
g |
57 @ 1N
164 4
v - S—
0 o S G
Z
g \
3 S
Q .
z° N
= N\,
“ ~N
o 4 RN
£
3 3
beli]
<
[
0 1 3 5 7

—hr

Fig. 4. In vitro reduction of the microorganisms
of pH 6 (§—-—@) and pH 5 (O—-—0)
in the gastric contents shown in Fig. 2.
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Application of Isotachophoresis Technique in the Metabolic

Study of Food Additives; Separation and Determination

of Hydroxybiphenyl Conjugates

Seiitt NaMBArRU and Tsutomu YAMAHA

The basic conditions for separatory determination of the glucuronides and sulphates of 2- and 4-hydroxy-
biphenyls by means of isotachophoresis were investigated.

These hydroxybiphenyl conjugates were separated satisfactorily by the use of the leading electrolyte con-
taining 0.01 M hydrochloride, §-alanine and triton x-100 (pH 3.0) and the terminal electrolyte containing

0.01 M caproic acid.

Under this electrolyte system the calibration curves for 4-BG and 4-BS were obtained with straight lines
which interesect the origin in the range of 5—30x 10~9 moles. Furthermore it was found that the hydrolysis
of the hydroxybiphenyl glucuronides with 8-glucuronidase can be determined rapidly.

(Received May 31, 1982)
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Table 1. PUV of hydroxybiphenyl conjugates
and the related compounds
Compounds PUV
2-hydroxybiphenyl glucuronide (2BG) 0.36
4-hydroxybiphenyl glucuronide (4BG) 0.37
2-hydroxybiphenyl sulphate-K  (2BS) 0.17
4-hydroxybiphenyl sulphate-K  (4BS) 0.16
dl-phenylmercapturic acid (PM) 0.33
glucuronic acid (G) 0.32

20} /
E 15)
E 15
=
=03
5
o 10F
=
O
N
5 -
0 1 1L L L
10 20 30 40 X107° moles
Amount of 4-BG and 4-BS
Fig. 1, Calibration curves of 4-BG and 4-BS
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-7y m= i~y Sigma #Hi5%o type H-1,
Helix pomatia ¢ type B-1, Bovine liver D%
Junie.
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Fig. 2. Isotachophcrograms of a reaction mix-

ture of 4-hydroxybiphenyl glucuronide
(4BG) and §-glucuronidase

Reaction mixture: 4BG 10 mg, S-glu-
curonidase (Helix pomatia) 2 mg (800U),
20 mM acetate buffer (pH 5.0) 12 m! 379,
2 hr,

Condition of isotachophoresis: leading
electrolyte, 0.01 M HCI-8-alanine (pH
3.0) with 0.02% Triton X-100; termi-
nating electrolyte, 0.01 M n-caproic acid;
injection volume 10 p!
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Fig. 3. Time course of S-glucuronidase activity
Reaction mixture and condition of iso-
tachophoresis are as described in Fig 2.
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Induction of Forestomach Tumors in Mice Fed Furylfuramide,
2-(2-Furyl)-3-(5-nitro-2-furyljacrylamide (AF-2)

Toshiaki Ocniarl, Tsuyoshi Furuya, Kiyoshi SExira, Osayuki UcHiDa,
Katsuji Narro, Kazuya KawamaTa, Shigetomo HorriucHi,

Masuo Tose and Yoshio IkEpa*!

Groups of 44 or 45 male ddY mice were fed diets containing 0, 0.05, 0.15 or 0.45% furylfuramide for
18 months. Eight animals of each group at 6 months, each 10 animals at 12 months and all survivors at
18 months, as well as those died during the feeding period, were subjected to pathological examinations,

Malignant tumors developed in the forestomach of the mice fed furylfuramide. The incidences of the
tumors were 0, 12.1, 44.4 and 58.8% in the 0%, 0.05%, 0.15% and 0.459%, groups, respectively. Most of
the tumors were squamous cell carcinoma though leiomyosarcoma was found in one and 4 animals of the
0.159% and 0.45%, groups, respectively. Many of the cases showed metastases to other organs such as the
lymph node, liver, lung, spleen, kidney or subcutis. Besides these malignant tumors, papilloma and hyper-
plasia of the epithelium of the forestomach were also noted in the animals fed the compound. The first
squamous cell carcinoma was found in an animal of the 0.15%, group, died at 8 months.

(Received May 31, 1982)

from the Ueno Seiyaku Co. This material was

Introduction

In Japan, nitrofurazone (5-nitro-2-furaldehyde
semicarbazone) and nitrofurylacrylamide (5-ni-
tro-2-furyl-acrylamide) had been used as anti-
microbes in foods such as fish sausage, mixed
meat sausage and soybean curd (TOHFU) since
1950.
placed by furylfuramide, 2-(2-furyl)-3-(5-nitro-

In 1965, these two compounds were re-

2-furyl)acrylamide (AF-2), because of its less
chronic toxicity as reported by Aiso et al.1»?,

However, since induction of chromosome ab-
beration by AF-2 in cultured human lymphocytes
was shown by Tonomura and Sasaki®, and its
mutagenicity was rcported with Escherichia coli by
Kondo and Ichikawa-Ryo#®, Kada® and Yahagi
et al.®, it became necessary to reassess the chronic
toxicity of this compound in spite of its negative
carcinogenicity in the carlier reportsh%7,

The authors carried out a chronic toxicity
study of AF-2 in male mice, using higher dose

levels.

Materials and Methods
The test compound, AF-2 (Fig. 1) was supplied

*1 Kohoku-ku, Hiyoshi-Honcho 33, Yokohama-
city, Kanagawa-prefecture

shown to have a purity of 99.66%, by a chemical
analysis conducted in the Division of Food Addi-
tives of our institute.

Four-week-old male ddY (SPF) mice were
obtained from Shizuoka Agricultural Cooperative
Association for Laboratory Animals, Mice were
kept in an animal room conditioned to 24 +1° in
temperature and 55459 in humidity. They
were allowed a free access to a commercial diet,
MM-1 (Funabashi Farms Co.) and water.

After a taming for a week, the animals divided
into 4 groups each consisting 44 or 45 and were
fed diets containing AF-2 in concentrations of 0
(control), 0.05, 0.15 or 0.45% for 18 months.
Animals were housed in plastic cages, 5 to a cage
until the 6 months and individually thereafter.
Body weights and food consumptions were esti-
mated once a week until 3 months and thereafter

twice a month. Eight animals of each group at

lEZ'——CH
ol |
02 N‘C\ C-CH==C'CO-NH:
0

Fig. 1. Chemical structure of furylfuramide
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Fig. 2. Body weight and food consumption curves of male mice
fed AF-2 at dietary levels of 0.05-0.45%, for 18 months
Table 1. Mortality of male mice fed AF-2 at dietary levels of 0.05-0.457% for 18 months
Months
Group Total
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18
Control 1 3 4 1 1 3 1 3 17
0.05% 2 2 1 1 1 3 4 3 17
0.15% 1 2 1 6 2 3 1 3 1 3 23
0.45% 1 1 2 5 2 6 4 1 2 24
Table 2. Incidence of nodules found in the forestomach of male mice
fed AF-2 at dietary levels of 0.05-0.452; for 18 months
Animals sacrified at
Group Dead animals Total
6 M 12M 18M
Control 0 0 0 0 0
® o o an (45)
0.05% 0 3 6 3 12
® o g azn -(45)
0.15% 0 8 3 15 26
& o 4 (23) 43
0.45% 0 9 2 20 31
@® o @ (24) (44)

Figures in parenthesis indicate no. of animals.

6 months, 10 animals at 12 months, all surviving
animals at 18 months and also all animals died
during the experimental period were autopsied
for pathological examination. After macroscopic
observation, sections from organs and tissue
masses were fixed in 109, neutral formalin.
Paraffin sections of the tissue were cut at 3 ¢ and

stained with hematoxylin-eosin for histological

examination.

Results

1) Body weight, food
mortality
The control, 0.05%, and 0.15%, groups did not

show any growth retardation throughout the feed-

consumption and

ing period (Fig. 2). The 0.45%, group also grew
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Table 3.

Incidence of tumors in male mice fed AF-2 at dietary levels of 0, 05-0.45% for 18 months

Tumors

Control

0.05% 0.15% 0.45%

Forestomach
Hyperplasia
Papilloma
Squamous cell carcinoma
Leiomyosarcoma
Glandular stomach
Adenoma 1
Intestine
Adenocarcinoma
Lung
Adcnoma 15
Liver
Nodular hyperplasia 2
Adenoma

I* 4(3%)

13 10 15

*: Cases mixed with squamous cell carcinoma,

Squamous cell carcinoma in a mouse of
the 0.159, group, died at 8 months. Sub-
mucosal layer of the glandular stomach
was entirely replaced by the tumor, H-E
staining, x 16

in parallel with the control group until 6 months
but thereafter, the body weight increase was cea-
sed exhibiting a plateau growth curve. The food
consumption was not different among the groups.

During the feeding period, death occurred
sporadically in each of the groups, and total
numbers of deaths by 18 months reached 17 in
the control group, 17 in the 0.059%, group, 23 in
the 0.15% group and 24 in the 0.45% group
(Table 1).
were shown to have pneumonia, and in 3 of the
0.05%, group, 15 of the 0.15%, group and 20 of
the 0.459%, group, there were development of

At autopsy, most of the dead animals

various-sized nodules in the forestomach.

% group, died at 10 months, The tumor
consists of spindle cells with marked
pleomorphism. H-E staining, x40

2) Gross findings

The most characteristic feature in gross findings
was development of nodules in the forestomach.
The nodules were seen only in the experimental
groups and thcir incidence was clearly dose-re-
lated (Table 2).
size ranging from tiny projections at the epithelial

The nodules were varied in

surface to a large mass of 20 mmX 30 mm, ex-
tending to the whole lumen of the stomach. The
large masses were milky-white in color, elastic
in consistency, sometimes abundant in vasculari-
zation and mostly encapsulated with a thick
these stomach

fibrous wall. In some cases,

lesions were accompanied by presence of nodules
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in the neighboring tissues including the regional
lymph nodes and diaphragm.

The forestomach lesion was first found in a
mouse of the 0.159, group, which died at 8
months, and it was histologically diagnosed as a
squamous cell carcinoma.

3) Histological findings (Table 3, Fig. 3 and
Fig. 4)

The nodules grossly observed in the fore-
stomach included simple hyperplasia of the epi-
thelium, papilloma, squamous cell carcinoma
and leiomyosarcoma.

Squamous cell carcinomas were found in 4, 16
and 19 animals of the 0.05%, 0.15% and 0.459%,
groups, respectively. Leiomyosarcoma was seen
in 5 cases; 4 of which were found to be mixed
with squamous cell carcinoma. Among the total
39 cases of squamous cell carcinoma, 22 cases re-
vealed metastases in the regional lymph nodes,
diaphragm, liver, lung, kidney, spleen or subcutis.
Leiomyosarcoma had also metastases in liver,
pancreas or kidney in 3 cases.

In the glandular stomach, there were no
changes suggestive of tumor arising from its own
epithelium. There were no tumorous lesions in
the esophagus except hyperplasia of the epithe-
lium in a few cases, In other viscera, development
of tumors attributable to the feeding of AF-2 was

not evident.

Discussion

Since the first forestomach tumor appeared in
a mouse of the 0.159% group, which died at 8
months, the effective numbers of animals for the
assessment of carcinogenic potency of the test
compound will be those of animals sacrificed or
died after 8 months, that is, 33, 36 and 34 of the
0.05%,, 0.15% and 0.459, groups, respectively.
These would give 12.1, 444 and 58.89, in the
0.05%, 0.15%, and 0.45%, groups, respectively as
the incidences of malignant tumors of the fore-
stomach.

Because of rarity of occurrence of spontaneous
tumor of the forestomach in various strains of the
mouse as reported by Tubura et al.%:%1® and

Jones!V, dose-related and high incidences of

malignant tumors at higher dose levels in the
present experiment clearly indicates a carcin-
ogenicity of AF-2 to the forestomach in mice.
Miyaji? fed groups of 30 ICR mice of both
sexes with diets containing 0, 0.0125, 0.05 or
0.29 of AF-2 for two years.

difference in incidences of tumors between the

There was no
control and experimental groups. As regards
the stomach, epidermoid carcinoma was found
in a male and a female of the control, and there
was papillary growth in a male and a female of
the 0.059, group. Kanisawa et al.!® fed a group
of 20 ICR mice with a diet containing 0.029%,
AF-2 for 50 weeks with a control group of 10
Although they noted some changes
including cystic dilation in the epithelium of the

animals.

glandular stomach in some animals fed AF-2,
they did not find development of tumors due to
AF-2 in any organs. Yokoro et al.*® reported
that ICR mice of both sexes fed diets containing
0.08%, or 0.4% AF-2 developed squamous cell
carcinomas and papillomas of the forestomach
in dose-dependent high incidences within one
year.

Sano et al.'® fed 10 male ddY mice with a diet
containing 0.25% AF-2 for 308 days and then
maintained the animals on a basal diet until 616
days, using 10 animals as the control. Squamous
cell carcinoma of the forestomach was observed
in 6 animals and papilloma in one animal of the
experimental group. They also fed 16 male
golden hamsters with a diet containing 0.25%,
AF-2 for 565 days, using 10 animals as the
control. In the experimental group, 4 out of 6
animals sacrificed between 71 days and 434 days
had papilloma of the forestomach, and 7 animals
died or sacrificed after 496 days developed squa.
mous cell carcinoma of this organ.

In a study by Kato'®, in which groups of 25
female Wistar L rats were fed diets containing 0,
0.0032, 0.0125 or 0.059% AF-2 for 2 years, there
were no differences between the control and ex-
perimental groups in the incidence of tumors.
No noticeable changes were present in the diges-
tive organs. Takayama and Kuwabara!® fed
groups of 50 Wistar rats of both sexes with diets
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containing 0, 0.08 or 0.49, AF-2 for 18 months
and then maintained the animals on basal diets
until 24 months. Dose-dependent increases in
the incidences of mammary adenocarcinoma
were observed in the fcmale rats, and multiple
papillomas appeared in the forestomach in a
significant number of the 0.49%, group of both
sexes.

Nomural!? studied the effect on fetal and new-
born animals using ICR/JCL mice. Offspring
derived from mothers which received three sub-
cutaneous injections of 50 p3/g AF-2 during
pregnancy developed a significantly higher in-
cidence of pulmonary adenoma than controls.
Furthermore, young mice received three sub-
cutaneous injections of 50 pz/g on days 21, 22
and 23 after birth showed a significantly higher
incidence of pulmonary adenoma, whereas those
received a single injection of 100 uyz/g on day 21
did not.

The carcinogenicity of AF-2 for the fore-
stomach of the mouse was first suggested in the
interim report!® of the present study, which dealt
with the results up to 12 months, and it was as-
certained by the following studies in the same
species of animals by Yokoro et al.'® and Sano
et all®,

From the fore-going references of studies
made in three kinds of animal species, the mouse
seems to be most sensitive to development of the
forestomach tumors by AF-2,

Negative reports for the carcinogenicity of AF-2
in mice!® and rat»?'® may be partly due to

low dose levels employed.

AF-2 was deleted from the Food Additive List
in 1974 after the interim report of the preseat
study was reviewed by the Food Sanitation
Council.
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Effect of Oral Administration of Bis(2,3-dibromopropyl)phosphate

to Pregnant Rats on Prenatal and Postnatal Developments

Junko Momma, Koichi TakaDa, Yoshitaka Aipa, Kazuya KAWAMATA,

Hamako Yostrvoro, Yasuo Suzukr and Masuo Tose

Effect of bis(2,3-dibromopropyl) phosphate magnesium (Bis-BP.Mg) on the prenatal and postnatal develop-
ment of Wistar rat was examined. The agent was administered orally to pregnant rats by gavage for 9
days from the 8th to the 16th day of gestation at the daily dose of 167, 300 and 540 mg/kg Control rats
were treated in same way with solvent, olive oil alone.

The results were as follows, :

1) Effects on the dams: In the group of 540 mg/kg, no change was observcd in their general appear-
ance, but some suppression was observed in their food consumption and body weight gain. The mortality
also increased. A significant increase was noted in water intake and kidney weight in every experimental
group with a good dose response.

2) Effects on the fetuses: In the group of 167 and 300 mg/kg, no significant change was observed in
the number of live fetuses, sex ratio, body weight, number of dead implants, external and internal findings
and skeletons. The number of dead implants increased significantly in the group of the highest dose, 540
mg/kg.

3) Effects on the offspring: No change was observed In litter size, viability index on the 4th day, and
Jactation index on the 4 weeks, and survival index, body weight or organ weight on the 8 wecks as well.

From those findings it was concluded that the Bis-BP.Mg had neither teratogenic effects nor inhibitory
effects on the growth of fetus and offspring of Wistar rats under the present experimental conditions.

(Received May 31, 1982)
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Table 1. Effects of oral administration of Bis-BP-Mg on pregnant rats

Dose (mg/kg) 0 167 300 540

No. of dams examined 29 28 28 42

No. of not implanted dams 1(3.3) 2 (7.1) 1 (3.6) 2 (4.8)
No. of dead dams 0 0 0 6 (14.3)
No. of dams with all dead implant 0 0 0 2 (4.8)
No. of dams with 1ive fetuses 28 26 27 32
ot et oty T s
No. of dams for postnatal examination n 9 9 9

Numerals in parentheses indicate the ratio (%) to number of dams examined

300
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- —-— 300 mg/kg
{? 540 mg/kg
1)
=
g
£
<
=
.2
£
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180k Administration
T 1 ) .
0 5 15 20 {(days)
Fig. 1. Effect of oral administration of Bis-BP.Mg on body weight change of pregnant rats
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Table 2. Effects of oral administration of Bis-BP-Mg on pregnant rats

Dose (mg/kg) 0

167 300 540

No. of dams 17

17 18 23

Uterine weight with fetuses (q) (45.63 £13.26)

No. of corpora lutea 208
(12.24 = 1.56)
No. of implants 179

(10.53 = 3.08)

(47.62£7.85) (49.01£9.23) (41.00 £11.72)

207 226 292
(12.18 £ 1.07) (12.56 + 1.82)  (12.70 * 1.52)
182 193 240
(10.71 % 1.57) (10.72 £ 1.90)  ( 9.60 = 2.97)

Numerals in the parentheses indicate meanS.D.

Table 3. Effects of oral administration of Bis-BP-Mg on kidney weight of pregnant rats
Kidney weight
Dose No. of Body weight Absolute weight Relative weight
{mg / kg) rats (9) (9) (g /100g B.W.)

0 17 248.41 = 12.63 1.22 + 0.33 0.49 & 0.04
167 17 255,71 + 8.33 1.33 = 0.10™ 0.52 % 0.04"
300 18 255.06 + 17.93 1.40 = 0.14™ 0.55 = 0.04™*
540 25 236.04 : 20.66 1.60 = 0.32"" 0.68 £ 0.16™"

Numerals indicate meantS.D.

* § P<0.0S %% 3 P<0.01

2T & DIz 2z
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Lhiehotedy, BEILL T, AAFPECHIInc
Wiz U CHRIEEEDA SR A LT ORI AETINIZ IS
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Table 4. Effects of Bis-BP.Mg given orally in pregnancy on the fetal development

Dose  (mg/kg) 0 167 300 540

No. of dams 17 17 18 25

No. of total implants 179 182 193 240

No. of Tive fetuses *) n 174 182 212

10.06 * 3.15 10.24 = 1.82 10.11 = 2,19 8.48 *+ 3.68
Sex ratio b) 91 /80 83 / 91 93 /89 112 /100
* *k
Body weight @) (g) 3.12 £ 0.16 3.25 £ 0.17 3.37 £ 0.20 3.04 + 0.38
No. of fetuses with anomaly 0 0 0 o]

No. of dead implants 8 (4.6) 8 (4.7) 11 {6.1) 27 (12.4) **
early death 8 (4.6) 7 (4.1) 8 (4.5) 23 (11.2) **
late death 0 1 (0.6) 3 (1.6) 4 (1.2)

a) meantS.D. b} male/female

Numerals in the parentheses indicate the percentages

* i P<0.05  *x¥ ; P<0.01
Table 5. Effects of Bis-BP. Mg given orally in pregnancy on skeletal development of the fetuses

Dose { ma/kg) 0 167 300 540

No. of dams 17 17 18 23

No. of fetuses examined 12 112 118 136
Scoliosis 0 0 0 1 (0.9)%
Incompletely ossified occipital bone 0 0 0 8 (5.4)
Incompletely ossified cervical vertebral arches 0 0 0 6 (4.4)
Cervical rib 0 0 0 1 (0.7)
Asymmetry of sternebrae 2 (1.7) 3 (2.8) 5 (7.0) 5 (7.5)
Splitting of thoracic vertebral bodies 0 4 (3.6) 1(1.1) 5 (3.0)
14th rib 1(1.2) 1 {0.8) 0 5 (4.0)
Absence of 1st left lumbar vertebral arch 0 0 0 1 (0.9)
Average number of metacapus 8.0+0.09 8.1+0.16 8.0+0.10 7.920.35
Average number of metatarsus 8.0+0.07 8.1+0.16 8.0+0.07 8.0:0.42
Average number of caudal vertebrae 8.7+0.34 9.1+0.48 9.6+0.40 9.0+0.92

a: complicate 14th rib, splitting of thoracic vertebral bodies and absence of 1st lumbar vertebral arch

Numerals in the parentheses indicate the percentage

HIEFAF OB IRALRSE % Table 5 TR LA, 540
mg/kg BECRENT | IEHENES © K18, TolEiEhSHER
U4 BR GO LTFERIE A 1 R R 5. #
AT & (G, Patko 8 T)A 540 mg/kg §f
Z8PIREERG, ¥, WHEHESHETE (8,
— BRI RU—58) »% 340 mg/kg THZ 6 FIINZE
Iha, ChLOMARTT3HFIICTFR L ETA
1.4~2.0g THhH, MOAFEINC I 2/3~1/2

LR TH -7
IR OFN A 540 mg/kg TR 1 BIIHZE SR B.

MO (UERTE eSO, 0
X0 12U EThob s bo) ik, dRIFLGLHE
Tz 2~ 8 BRI A NN ELZD bhi
U BRHEHE(R D 2 IR ERENE S O 20 L2 IR R 5 2L
BRI 1 ~5 s bR A MMM i LT
XD BRI, GT14M0THE, 300 mg/kg B R R <
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Table 6. Effect of Bis-BP-Mg given orally in pregnancy on postnatal development of the offspring

Dose (mg/kg) 4} 167 300 540

No, of dams N 9 9 9

ho. of newborns at birth 19 98 101 99
) (10.8£1.3) (10.9£3.3) (11.2x1.6) (M.0x1.5)

No. of offspring at 4 days 94 96 87 98
(8.5:1.1) (10.72 3.2) (9.7+3.8) (10.9£1.5)

Viability index 79.0% 98.0% £6.0% 99.0%

No. of offspring at 4 days after selection 88 82 78 87
pring (9.8+0.4) (9.1 2.3) (9:8£0.5) (9.7£0.7)

No. of offspring at 4 weeks 87 82 77 80
{9.7:0.5) 9.1z 2.3) (9.6£0.5) (8.9 2.3)

Lactation index 98.1% 100% 93.7% 92.0%

Ko. of offspring at 8 weeks 87 82 77 80
(9.7£0.5) (9.1 2.3} (9.6+ 0.5) (8.9+ 2.3)

Survival index 100% 100% 100% 100%

Numerals in parentheses indicate mean:S.D.

No. of offspring at 4 days No. of offspring at 4 weeks
Viavility index = x 100 Llactation index = x 100
No. of newborns at birth Ho. of offspring at 4 days

after selection

Ko. of offspring at 8 weeks
Survival index = x 100
No. of offspring at 4 weeks

Table 7. Effect of Bis-BP.Mg given orally in pregnancy on body weight of the offspring

Dose (mg/kg) 0 167 300 540

No. of dams 9 9 8 9

Sex Male Female Male Female Male Ferale Male Female
at 4 days 6.3:1.0 6.2:1.6 6.8:1.0 6.2:0.8 7.2:0.5 6.8:0.5 6.520.7 6.10.5
at 4 days after

selection 6.61.6 6.2¢1.6 6.8:1.0 6.4:0.6 7.20.5 6.8:0.5 6.510.7 6.0:0.5
at 4 weeks 48.3:4.9 46.0:3.9  49.6¢4.5  46.9:3.3 47.6:6.3 46.9£3.0  44.3:5.1 41.3:5.9
at 8 weeks 191.0415.7  134.5:8.4 191.1£17.6 - 135.8:10.5 189.6£13.3 136.5:6.5 177.0218.5 128.7:10.2

Numerals indicate mean:S.D. in gram

FHIAC 1 ~4 ZRD DAL FIRNTAT UGS T XML bl o SITRE LTV 5.

bR, Bi77s (Lactation index) RN In{xTHjAEfE# (Su-
Lk, FFT, PRBFRORBHENTOLAE  rvival index) TRRATINZ IS BRI,
PR B THICZERERD DR HAEEFF O fETEDHEDL Table 74z &35 b, #E
3. HEFICRIETHE Hes LI ATz 22 b,
FRE 9 ~NEDERREE [ S8, HEFO 8 WHIFTIRAL Us tH PE fF D[ 35l Table 8
EHIBICRIT Y Bis-BP-Mg oyl i~ LU 9T T sy, HHEL LITATLT i
Table 6 2R3 LI h, FHHMEFRIATHTE  REobhiu., ik, £# 5}1[’.&01}_5}1{:"%& Ti
TSR, ARRNTZEZERD Hhlgy.
SRR 300 mg/kg FEC, 4 HAWEFR (Via-
bility index) p3BDIE L D{EWIER LI, ST & % -

i3, MEHCHER 1~ 3 BUNIZEFORERURE Bis-BP oIz onTit, ZBREY RT &5
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Table 8. Effect of Bis-BP-Mg given orally in pregnancy on absolute organ weight of the offspring

Dose (mg/Kg) 0 167 300 540

Sex Male Female Male Female Male Fema'l_e Male Female
No.of offspring a9 38 I I 43 3 2 38
examined

Brain (g) 1.69:0.06 1.58t0.07 1.68:0.05 1.58:0.04 1.69:0.03 1.59+0.04 1.64£0.06 1.54:0.07

Pituitary (mg) 5.32+0.82 5.72+1.06 4.89:0.82 5.79+1.52 4.86+0.82 5.86+0.96 4.75+0.64 5.60£0.91
Thyroid  (mg) 10.49£2.12 8.14£2.07  10.18:2.24 7.79£¢2.30 10.46:2.04 8.56+1.87 11.15:2.27 8.57+1.24

Thymus  {g) 0.44:0.05  0.37:0.04  0.46:0.05  0.40s0.04  0.46:0.04  0.40:0.04  0.48:0.04  0.41x0.04
Heart (3) 0.62:0.06  0.46:0.04  0.63:0.06  0.47:0.04  0.62:0.04  0.47:0.03  0.5920.07  0.45:0.04
Lung (9) 0.86+0.09 0.67+0.10 0.82:0.08 0.68:0.10 0.83:0.07 0.66+0,04 0.77:0.07 0.62:0.06
Liver (g) 8.29:1.10  5.4620.57  9.2120.98  5.31:0.61  7.64:1.17  5.01:0.43  7.6120.81  5.02:0.63
Spleen  (9) 0.49+¢0.04  0.36:0.03  0.4920.05  0.35:0.03  0.48:0.05  0.36:0.03  0.47:0.04  0.35:0.03
Kidrey  {9) 1.32:0.15  0.95:0.09  1.30:0.14  0.93:0.08  1.28:0.12  0.93:0.06  1.23:0.}34  0.90:0.07

Adrenal  (mg)  22.77:2.73 27.24:2.94 23.10:2.91 28.0923.41 24,1422.49 28,77:2.71 23.08:2,67 27.25:3.16
Ovary (mg) 44,2246 .48 43.8429.99 42.65:7.30 42.52:6.17

Testis (g) 2.06:0.19 .06+0.35 2.0520.27 1.88:0.28

~

Numerals indicate meaniS.D.

Table 9. Effect of Bis-BP.Mg given orally in pregnancy on relative organ weightof the offspring

Dose (mg/Kg) 0 167 300 540

Sex Male Female Male Female Male Female Male Female

No. of offspring

examined 38 a 41 43 34 22 38

Body weight {g) 191.0£15.7 134.5:8.4 191,1217.6 135.8:10.5 189.6+13.3 136.5%6.5 177.0+18.5 128.7+£10.2
Brain (9) 0.89£0.07 1.18:£0.05 0.89:0.08  1.17£0.09 0.89:0.06 .17:0.06  0.93:0.08 1.20+0.07

—

Pituitary (mg) 2.79:0.41 4.25:0.77 2.58:0.48 4.25£1.03 2,57:+0.42 4.30:0.69 2.69:0.35 4.35:0.80
Thyroid {mg) 5.50£1.05 6.05+1.55 5.37:1.18  5.75+1.60 5.56+1.03 6.28:1.41 6.4321.70 6.72£1.15
Thymus () 0.23:0.03 0.28+0,03  0.24:0.03 0.30+0.04 0.24:0.03  0.30£0.03  0.27:0.03 0.32+0.03
Heart (9) 0.32:0.02 0.34:0.03  0.33:0.02 0.34:0.02 0.33£0.02 0.34:£0.02  0.34:0,02 0.35£0.03
Lung (9) 0.46:0.08  0.50:0.06 0.43:0.03 0.51:0.10 0.44:0.02 0.49:0.03  0.44:0.02 0.49:0.03
Liver (9) 4.37:0,33 4.0610.31 4.29:0.24 3.9110.27 4.01+0.40 3.6740.26 4.31£0.23 3.91:0.41
Spleen (9) 0.26:0.02 0.27:0.02 0.26+0.02 0.26:0.01 0.25£0.02 0.26£0.02  0.26:0.01 0.27£0.02
Kidney (9) 0.69:0.06 0.71:0.06  0.68:0.03 0.69+0.03 0.68:0.05 0.68:0.04  0.70%0.04  0.70£0.05
Adrenal (mg) 11.97t1.62 20.27+1.92  12.13:1.44 20.70¢1.99  12.80:1.62 21.14:2.39 13.05£1.45 21.2612.55
Ovary (mg) 32.99+5.14 32.1626.31 31.3345.61 33.17:4.90
Testis (g) 1.08:0.08 1.07:0.11 1.08:0.10 1.06+0.08

Nuperals indicate mean:S.D.
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261 mg/kg X4EH 100, 9 AR L iT-oTHiZEA
PRt A BAL T By o Fo. WLy 2 ko 540
mg/kg THHD 22 A HES BATREELE
Z DRI COMEDT F b OBIHE LT, F
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LRt Enb, TOFLRERENEEL LA, B
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GRS » b ~OLELDIR T i Rk 200 mg/kg Bf
TE L 6D STy, ¥, Tris-BP &
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Carcinogenicity Testing of Potassium Bromate in F-344 Rats

Yuko Onno, Hiroshi Onopera, Naoko Takamura, Takayoshi Imazawa,

Akihiko MaEkawa and Yuji Kurokawa

A bioassay of potassium bromate, used as food additive or neutralizer in permanent wavings, for possible
carcinogenicity was conducted by oral administration to Fischer-344 rats in their drinking water for 110
weeks.

Potassium bromate was given at the concentrations of 500, 250 ppm to the experimental groups and
distilled water was given to the control groups. Each group consisted of 53 male and female rats. Inhibi-
tion of body weight increase was relatively marked in both sexes given 500 ppm. The mean survival time
was the shortest in males given 500 ppm (88.1+18.1 weeks). The survival times of other groups were
between 101 and 104 weeks. The survival ratios in weeks 104 of treated rats were relatively high and those
of controls were 77.4%, in males and 66.0%, in females, respectively.

As the result, the high incidences of renal cell tumors (male and female rats given 500, 250 ppm), meso-
theliomas of peritoneum (male rats given 500, 250 ppm) and tumors of the follicular epithelium of thyroid
(male and female rats given 500 ppm) were observed. The incidences were all significantly different from
those of control. It was concluded that under the conditions of this bioassay, potassium bromate was
carcinogenic in Fisher-344 rats by oral administration.

(Received May 31, 1982)

ZRAWICEEA, O 25mg/ml THETH 7.
AWM TR, BEBRES T 25 mg/kg,
#orbtir 100 mg/kg TIHMETH » 2. —7F,

ARk AV 7 & (Potassium bromate, KBrO;, LITF
R EipT) 3ol LCofFARFBLT,
fofmiEintyh? (ML, b BN L

<A

) BRO—=ixv PRI E LT, BCREE,
ARIZBWTELAVWORTWA LD TH 5.

19644 ELN R DEL AT B33 5 734 7 — % —i%, FAO/
WHO o&H&HCB TR EAT B, BE
DERUVSANGEL D LERTNEF—~ 2~ Ttk
W SEIEMRC AL TIE, FEE® Fisher 70 Ginocchio
255y b RU~TAD #AGTOERND 5.
i, BAES0KY 75 ppm DREETHRMLIZ Y
wHERTIOME LT 104 S LIcHERE, FeEtE
RTHLOMRB LSOl LT

—75, FEEBSAA RS X BB DREERE

WAFEETIFHEMIAZ Y —= v 7 OE M3,
(FEf% - IAEL) OBIRERES 1= X hiE, A OER

{413, Ames 5Tl TA-100 #:2 v S9 fRinL
=134y, 3mg/plate ¢, 32 mutants/mg TlH{E LR
L7c. TA-98 BETIREBETH » o, H(ERNTSR

RBD TIEF v 4 = — X~ a2 2 —[HARRAEE A

Rec-assay & Silk worm test TII[aMTH o7, =
ROOHREND, BRFE ST S Zh,
FIEERRYLE L TALEEIRACLDTH 5.
RPITULHE» T, FEBDATRIIRAT X 5P
U TRAERFEYHOTHIR 7 ~ + kT30
e, (R, @pHEIGERFD) ofMpts LT, R
S2UEFE L b EERRITC Tt hicboT
» 5.

SRR O 7

Bdk 2 S (KBrOy, 43l 167.02) i3, ﬂﬁ%
A (BRR(EERD) e iR AETHT X
-, Exrftiie "%_)fmnnmfﬁbhﬁhﬁ:aﬁ’imfli
FEEE, 7AhVEE, R, e, MEERSHIER
HETHY, HEE. 5L U LD TH -1,

Bhily : 658 ofEHE Fischer 344 5 » F A A KT+

=RV A= () XD IBALT 28 o FHET N
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Fig. 1. Growth curve of male and female rats
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Fig. 2. Cumulative mortality curve of male rats
S IC L o 489 mg/kg (K 4/5, ¥ 5/5), 391 mg/kg (HE 1/5,

Ay« FITTAMENAR E LT, CRF-1 (A% F +
=AY A=) ks,

TSN : BIGHENBRE A~V E VY IS T AT v 2
=T, kU4 P72 Vv—2RERELTV, 55
1y —CCRAE L. DETER, 197~
VAT AT, ERMEE 1, 8BESSE 5%, il
BRI (A=A 7 vy ¥ a=T =), U125, 7
BIZEHIDGHET TH o7, okl RU T
REUL = v VY s FADLRETT 1.

Hist ARy ER 2, Fischer's exact prabability test
1T xe-test {Z X o7,

B

1. AHHEHRR

6 384N Fischer 344 5 v +, ARElENES THE AV,
18 R A ) — U IR Lc a2 V' v iR
T oMEEoREL, 4B Y, 611,
489, 391, 313, 250, 200mg/kg (2l 1.25) TH 5.
FETTIL 2 ~ 18K HILLA C 611 mg/kg (HE 5/5, ilft5/5),

it 5/5), 313 mg/kg (K 1/5), 250 mg/kg (M 1/5)
A b,

LDs, (Bliss 32 X b 5iE) 13, HE 430 (358—528)
mg/ke, J 321 (265—373 mg/kg) TH 5.

—fEAEIRTIE, RS H AR, SRk
T, FRIGERTRL, T TR, TR, B,
VLEREDL, Fa—VA b~ ARRE, #7 /—€%
BLT2~18FRI T L, HITR T, Moo
M, BRYR o Bl A il b,

II.  SE{RPEEMIRR

6130k Fischer 344 5 » b 4 BREHEI0HI2 JHY S, £R
FHAe LB 10000~0 ppm (57 1 01 1%), 600~Oppm
GF 2 @) TloMEMH O R S 7.

DY, &Y 1 98T i HE S 1250 ppm BA
Lol Cirar 78 LB Lk, A 2EIERT
L, oM TR

I nIENL, HE 600 ppm PETHBEN L bR
7o, EBRAR TR, ODROCFHEEORA (M 600 ppm
70, BEROHM (M 300 ppm 1Y) BNHEBELXTL
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Fig. 3. Cumulative mortality curve of female rats.
Table 1. Mean survival times and survival ratios
Conc. of No. of rats
potassium Mean Range at 104th wk
bromate survival (weeks) (survival
(ppm) (weeks+SD) ratio in %)
Male 500 88.1+18.1 14-109 11(20.8)
250 101.1+12.5 56-111 30(56.6)
0 104.5+11.3 59-111 41(77.4)
Female 500 103.2+11.7 62-111 35(66.0)
250 103.2%+11.4 58-111 32(61.5)
0 103.6%11.6 63-111 35(66.0)

7z,

Mg imd i, GOT fiino EF (4t 600,
300, 150ppm F¥, i 150 ppm #f) GPT fiio k5
(He 300, 150 ppm BE), 7AHVIET7+ A7 7 2~
Cffio k57 (e 600 ppm ), REEFRMOEH
(} 300 ppm Tf) N, fif » k5 (4 300, 150 ppm
), 2V v=A75—LEn LR (H 300 ppm IF),
{&TF (600ppm ) 2%, WIShiFEELRLRC
AT, FeRAE LIEOEER, v
AT Y v, eosinophilic body 7z EA3iEd Hh .
DL EDRFEN G, EEAIMIMAHE L CHREER
FAICIE, 500 RO 250 ppm DBEEARE X h.

1L REHRER
BEBERE By, FRBKTERLCH2EE
7oIZFRIL, 500, 250 ppm @ PLEE T, £RELKE LT
B AR X b AR A, MBIy, B
A A vKOZ ARSI, Thint, KRS
HAGTHEREIR L.

EERMARS : AR 11008 & L, DA 1EED
1A vROZEEEL, NHEECEENLEL=
— 7 APRE TR R U e,

BRRURKRE : HipoRETdBE TS 2 BT, FE
TR EFER T T RAE T Lic. 1RfkIR
KIEWEE 26, AENEZE 1 BT k. £FE
A TIBRRCER I Ul A B R T R T o e W
BEEAEE, 14, g, WO, R BIF,
F, BARVEIHCOWTTY, MRS hozE
x, 10%htErr~ Y vOEER, 44257 4 )
HEERL, ~= o) v-=4 2 v 2L,
RN IR R L.

£ BB R

{REEM : 5 500 ppm {3 5-T¥ T, PAA{R20: X
DARTERIINIMEIA T & e o fotodd, 608ALIR L D U
% 400 ppm 2 LC 1108H ¥ iS5 L. L
2L, R I8 Ik kEE LCuv e, R g 500
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Table 2. Incidence of tumors and prencoplastic lesions
Male Female
500ppm 250ppm Oppm 500ppm 250ppm Oppm
No. of rats at start 53 53 53 53 53 53
No. of rats effective 52 53 53 52 52 52
No. of rats with tumor 52(100) 53(100) 53(100) 43(83) 48(92) 44(85)a
Cerebrum 1(2) 0 2(4) 1(2) 1(2) 0
Cerebel lun 0 0 0 0 1(2) 0
Spinal cord 1(2) 0 0 0 0 0
- Pituitary 3(6) 8(15) 12(23) 12(23) 15(29) 21(40)
Ear duct 3(6) 0 0 0 1(2) 1(2)
Salivary gland 0 1(2) 0 0 0 0
Mammary gland 3(6) 7(13) 15(28) 6(12) 9(17) 4(8)
Thyroid 15(29) 15(28) 12(23) 12(23) 10(19) 4(8)
Pancreas 1(2) 2(4) 8(15) 1(2) 0 3(6)
Adrenal 9(17) 7(13) 6(12) 1(2) 3(6) 9(17)
Lung 6(12) 5(10) 5(10) 3(6) 4(8) 0
Mediastinum 0 0 1(2) 0 0 0
Tongue 3(6) 0 0 0 0 2(4)
Forestomach 0 1(2) 0 0 0 0
Glandular stomach 0 o] 0 0 1(2) 0
Duodenum 0 0 1(2) 0 1(2) 0
Small intestine 0 1(2) 1¢(2) 0 1(2) 0
Large intestine 3(6) 2(4) 0 4(8) 3(6) 2(4)
Liver 19(37) 18(34) 22(42) 7(13) 17(33) 8(15)
Urinary bladder 0 2(4) 0 ] 0 0
Seminal vesicle 2(4) 0 0 0 0 0
Prostate 3(6) 1(2) 0 0 0 ]
Testis 52(100) 50(94) 52(98) - - -
Epididymis 0 0 1(2) - - -
Ovary - - - 0 0 0
Uterus - - - 11(21) 6(12) 12(23)
Lymph node 0 0 1(2) 0 0 0
Spleen 11(21) 12(23) 9(17) 12(23) 14(27) 13(25)
Skin 6(12) 2(4) 2(4) 0 1(2) 0
Subcutis 1(2) 0 0 1(2) 2(4) 0
Preputial gland 2(4) 5(9) 3(6) - - -
Clitoral gland - - - 3(6) 4(8) 2(4)
* % % * * % * %
Kidney 48(92) 31(59) 4(8) 37(71) 27(52) 0
* *
Peritoneun 28(54) "17(32)" 6(11) o0 0 0
* * a
p<0.01, P<0.05, ( ) ; percentage.

ppm F L IET LTRG24 O 57 » 7. 250
ppm FEINETIE, B TR o7 (Fig 1),
FRTRRUFEFRR ¢ 4 500 ppm #1453 T,
I4HL DT bR, 708 bRMLIZLD, 908
Wi T50% 1251 L. #E 250 ppm JZO0 it 500, 250
ppm FZETECIL, SFRINTIERTENE L Toieh
>7c (Fig.2, 3). FE4:FRIRIci, %k 500 ppm £
LTET88. 1218, LM & {booTHI I LT IR IEH L
Ty~ (Table 1), 104 T4 RS HE 500 ppm 1’(
T, 20.8% &{ETF Licat, {hoof58f, SHREETIRS
~71% EBCERR IR LI
BREk RO ERRE 0K
LRt ofFrdlici LTt <,

I
oking, HiTikez

HE TR R E D

Jins G L’Cé’w\fﬁ[ﬁ]ﬁiZbo“'

St ol B offoRkik X bl I B3P itk
{4k (mg/kg/day) i, #E 500 ppm If 27,7, K 250
ppm 7% 12,5, # 500ppm If 25.5, Ui 250 ppm I¥
12.5 TdH » 1.

BEE S 4 IR ¢ 1450 [0 ¢k 500 ppm BEodEhiy A3 EEEY
o THTE LD T, TRUEECEH 2 THY
Tty & Lrchs, SECAIMMZ A TIE Th o e flRER
ST &, AT ATELS, HE 500 ppm FE 524,
250 ppm R153(7, SHATESSH, 4 500 ppm FE52(7,
250 ppm BE5200, XABES20ICH 5. AL DEEHE
Fide R Fgd UMt Bus, HE 500 ppm F 52/52 (100
%), 250ppm It 53/53 (100%), XFAFE 53/53 (100

2 Fa

¥»ic
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Table 4. Incidence of renal cell tumors
Conc. of No. of rats Renal Other
potassium kidney histo- cell tumors
bromate logically tumors (%)
(ppn) examined
* a
Male 500 52 47(90.4) 1
250 53 31(58.5)° 0
0 53 3( 5.7) 1P -
_— - - - —_—
Female 500 52 36(69.2) 1
250 52 26(50.0)"  1°
0 52 0 0

* p<0.005(Fischer's exact probability test)compared to controls.

a.Transitional cell carcinoma. b. Liposarcoma. c.

%), M 500 ppm T¥ 43/52 (83%), 250 ppm %f 48/
52 (92%), xHWRE 44/52 (85%) TH -tz (Table 2),

ESHRTEOmBRIRER : Table 2 1R+ &
LTF, MR T BB ERES A bR,
Z D, HAFHAEEY S - THRIHCHE LIgER
DEm oKL, BB (B T, roR4ER
i, HE 500 ppm It (902), 250 ppm If (59%), R
T¢ (6 %), Mt 500ppm 3} (69%5), 250 ppm ¥ (50
%), RBEE (0%) TH » 1o, Wi, W (K
[E) tr o4z, HE 500 ppm I¥ (54%), 250 ppm
TE (32%), XWEE (11%) TH » 1o, Foft, %R
7, BHIELCEGIRERE R LN, TR,
FLIR, TRDE AT, O, 2R, B Thorend,
HEHEMATEETE U ThInun,

ESHREORBESBYHRET  FECEWT,
WD BTTEERE» DT E D k4 iR HE
Ehte (Table 3), KB DOUEES ClE AR IBII I TRE
ERENOM THHZHE L WERA DA h o7, L
L, FRIg i Ccell disEo IR N
SRR L 5o tER A LRI s DT,
Fla kRl o <k, Ht 500 ppm $f 13/52 (25
%), XATE 3/53 (6 %), W 500 ppm F¥ 8/52 (16
25), XMETE 0/52 (0 %) THETFNREIEXELT
Wh, SRS THIES A BN, FaERIRE, LR
BRIE, RITHBEANOEE, WFiisg, SARMMREE,
MAMPLETH 7.

TESORECONWT : FEHIFEM L HIFEHT
HIRMC S RITEIZE R DT, ARt
AT oG T 1 ADTFE D 10~15U1)r 2 (FH L <8

Angiosarcoma.

L.

TG oA, 148 T LAz lE 500 ppm O
LS eTHE SR, PHRAEMEZR, HE 500 ppm
T£89.7+18. 23, 250 ppm T¥ 104.0+8. 938, *MEE
11158, #ff 500 ppm F¥ 107.7+5.9 #, 250ppm ¥
107.7£6. 1A TH o=, HUERFEINTIL, LA ERET
SFRETH Y, MBS ITRCBT EERE 2 6, 0F
PIRE 1 B, XBIGCIBAE 1 iR leDHRTH 1.
WrESET, TR, TR SR ET 2 HARER
UMM TH - o, [ERMSHE sz
%<, ST, Hil, $IEEE, avAF
Y SRS LIS LI R 28 S hie. iilsBas, e 500
ppm FHZ 1 fIEE% Shis (Table 4),

M {EFMIRERE © St Bt Ly
TIER R ULCHREMNY, M 500 ppm JHC i35 GPT
fHDET, A/G KT, miFHY vaD{ET, =V
vEAF 7 —EOET, RN, HE 250 ppm
ok smE s v 7+ = vIIDETTH -l HEL
250 ppm JEDZDIRFETH » fohd, BWZRTHAE
e oic,

7y FEAWVT, AEROTERERERBR O
S, AT IET Lic, AR, U,
FECRE, BRRUECRHEO SRR Y 1 F T
A VOS5 L b TR &, TOJURE
FRFEFTEFHOR A2 bDEEL DRD.

MR L BRFFTEE R b o THWIEREZRL
fefERE, HERE 500, 250 ppm £r 5T T o TFE, HE
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Table 3. Histopathological diagnosis of tumors and prencoplastic lesions

Male Female
500ppm 250ppm Oppm 500ppm 250ppm Oppm

No. of rats at start 53 53 53 53 53 53
No. of rats effective 52 53 53 52 52 52
Cerebrum

Granular cell tumor 1 - - - - -

Astrocytoma - - 2 1 - -

Glioma - - - - 1 -
Cererellum

Glioblastoma multiforme - - - - 1 -
Spinal cord

Oligodendroglioma 1 - - - - -
Pituitary

Adenoma (chromophobic) 3 8 12 12 15 21
Ear duct

Squamous cell carcinoma 3 - - - 1 1

Salivary gland
Mixed tumor(?)
Mammary gland
Lobular hyperplasia
Fibroma
Fibroadenoma
Adenoma
Adenocarcinoma
Thyroid
C-cell hyperplasia
C-cell adenoma
C-cell adenocarcinoma
Follicular adenoma
Follicular adenocarcinoma
Papillary adenoma
Papillary adenocarcinonma
Pancreas
Ductal hyperplasia
Acinar cell adenoma
Insuloma
Malignant insuloma
Adrenal
Pheochromocytoma
Malignant pheochromocytoma
Cortical hyperplasia -
Cortical adenoma - -
Ganglioneuroma - -
Ganglioneuroblastoma - -
Lung
Adenoma 6 4
Adenocarcinoma - 1
Mediastinum
Squamous cell carcinocma - - 1 - - -
Tongue
Papillary hyperplasia 2 - - - - 1
Papilloma 1 - - - - 1
Forestomach
Papillary hyperplasia - 1 - - - -
Glandular stomach
Adenocarcinoma(?) - - - - 1 -
Duodenum
Adenocarcinoma - - - - 1 -
Fibrosarcoma - - 1 - - -

1
[
1
]
!
I

[ B B SO |
Wy &
P Wy
[ N RN
1 Ww Il w
(ISR

[V,
~ N

] [N NS 8 SR S
[GESENE]
mtokl g
N PP
1111 PP

N Pl
- §
1 1
1

[
ot

- o

~3
1 1o
1 o

!

1
LI T
Wl =N

LN
(B ]
&>
i



KIFEH : BERA YV Y ADT » MZEGZERECSWT

99

Table 3,

Continued

Male

Female

500ppm

250ppm  Oppm

500ppm

250ppm

Oppm

Small intestine
Adenomatous hyperplasia
Adenoma
Adenocarcinoma

Large intestine
Adenomatous hyperplasia
Adenoma
Adenocarcinoma
Fibrosarcona

Liver
Preneoplastic foci
Neoplastic nodule
Hepatocellular carcinoma
Cholangioma

Kidney
Adenoma
Adenocarcinona
Transitional cell carcinoma
Liposarcoma
Angiosarcoma

Urinary bladder
Papilloma

Seminal vesicle
Glandular hyperplasia

Prostate
Glandular hyperplasia

Testis
Interstitial cell tumor

Epididymis
Hyperplasia

Uterus
Endometrial stromal polyp
Adenomatous hyperplasia
Adenoma
Squamous cell hyperplasia
Fibrosarcoma(?)

Lymph node
Reticulum cell sarcoma

Spleen
Leukemia(Mononuclear)
Malignant hemangiocendothelioma

Skin
Epidermal cyst
Squamous cell hyperplasia
Squamous cell papilloma
Squsmous cell carcinoma
Leiomyosarcoma
Hemangiosarcoma,

Lipoma

Subcutis
Fibroma
Fibrosarcoma

Preputial gland
Adenoma
Squamous cell carcinoma

Clitoral gland
Adenoma

Peritoneum
Mesothelioma

11

| SR Nl [l

N

28% %

12

11 = 1

(=)

17*

[

1= 1wl

pte]

LI i B }

1 NP

LI S

[aadi SR S N ]
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I =N

I »NW
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LI S o) S T B I
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**pl0.01, * p£0.05.
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500, 250 ppm #2431 C o G ol 22 OF HEHE 500
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Lleh, BVCIEEELRTYHCHBIhb kil
5.
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IS BHBERI DS BT 2 RN L S h D
THH5.

7eds, fRTTHESZBAL T, ElE LTTTieds
FLiD,

8 it

F-344 5 v b AHHEHESSHIR IV, KAV 7 4
ZYPEEE 500, 250, Oppm T, SRR & LT 11058H
AED ORI EE, FHtERERY Tol.

T DFERL, HilE 500, 250 ppm £25-TECTHESS, HE
500, 250 ppm £ 53¢ CALLA ERTAS, #EME 500 ppm

FECHRIBFI R R AT g A AT b Ui 5
EL, WIRLHIEI G LR L, Lkkdia T,
AERGT L D SRR A Y v AR 5iT X h 7 v b
IR A5 L ESE R,
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Comparative Studies on Anatomical and Histological

Structures of Nasal Cavity in Rodents.

Kasuke Nacano,*! Yoshifumi Mrvakawa,*2 Michihito TaKAHAsH],

Fumio Furukawa, Takeshi Kokuso and Yuzo Havasur

Anatomical and histological structures of the nasal cavity were examined in rats, mice and hamsters for

the purpose of toxicological assessment of pathological examination.

Cross-section of the head were prepared

on the basis of the dorsal appearance of the oral cavity, and determined the feature of turbinales and distri-
bution of the epitheliums lining on the nasal cavity, The principal structure of the nasal cavity is similar

among these species with a few exceptions.
distribution of the epitheliums.

Differences were the number of ectoturbinales and anatomical
On the basis of these results, we proposed practical marker of the trimming

position employed for pathological examination of nasal cavity.
(Received May 31, 1982)
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WAE, HAGRITRESORABERR I E LS
DHWAMNE LD, REC BT LRARBLYEET
Z AR LODH 5. BRARRIT VUL,
PER, THEELEO RN R ORE T
XREETRTV D2, 5 Ihi LI 2
BER, LM T AR ELS IV OB TH D
CHTIROMTIET o WA ZIEDL &, TDIRE
AERRBBZIEBZELTLES Z EAMBATH 512,
iz, fican=rr v 7 VIZRKGENS 05T
ZXoTLRBEELREIR®DY, £-T, Th
5 OTIREHT TIL, BEOWRBIRTRTH S LI,
OIS EEANIEE S D, L Lass, {hlighc
B, BB S\ TR R O FiE o e
SHLRATH BRI TS 5.

¥ >l o B O FREAIEST 2L T, B
L 2MOHREAD B 27, PEOUIIED i (i X
- THBLT 2 B OHE ey, i, ABEYED
EERLEEEE, "FRETIROMUE R T RO
L CIHBIRT A2 2 5. Ltﬁof,ﬁ%%Fmim
TR Y- Th, YIERAIC X » THZES

¥ rhRGH IR G, BARSAAT v 2 A5

e

* AAWTERLE, PRI v X~

DRBOFIRS DL EEOSTRIMET D & LI
DTMEIZ ETHhA.

mm%fm Fv b, TYARVNLAR—IZD

UM L DRRSE AV S, TH 5 R BTF R #3248

m%hmbb,ﬁﬁmBEMﬁmitoﬁ%éﬁm
W, SUIH B NI X 5 8RR % (FR
L, #Z THREIhBDETOBRE EEOFMZDU
THFE L.

TR FRE U TR

FRNTEA LT, BRERDHAERFEAS
X O WEA LIl Wister %5 » b, Hi ddY =T A
(6384, {AIE 28~32g), ROV 7V I—ATV
AR E—~ (1284, {kE 133~157g) THD. T »

FRU T AL EE 241 E, {BEES55+5% o SPF
ST TMBL, ~aAZ— (3R 241E, BEY
50% o Conventional Tl T'C%@"Elaﬁt}ﬁ 35 % TMH
HL BE=Y b AL E R = Y YA (KH
ABERGER), & v 72— ARG RET CHRULFER
L, JEseEEl Uie. TRERDEWE, 000
SR X b BERC 0 ZE AL~ ) ViRIEAL,
1023 A A~ Y vigdnz(®7, 7 B ERZE L 2.
T LEE R, Plank & Rycho o HLHIKIEZ £ D
BIK Uiz, T7bb, WK k74 =9470g,
Wi 85 ml, BUSHME 50 ml in Rk T 11 &
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(2) (3)

X REE S s<<

Oricntation of Section for Histology of Nasal Tissues in (1) Rat,
(2) Mouse and (3) Hamster

A; incisor. B; papilla incisiva. G; rugae palatinae. D; molar teeth,

T5) o, Fv MESHR, vVALAARZ -~
R24EEIRL, BiKE, (7mb—aJEF (7=
—, MICROTOME BLADES, C35 % A7) iz T4
hH LA Tt G0 LI, $XTRBOF{EED
X UL L. b B LEALE, Fig iz
mLicind, BEEMNEEOHKISE (Vhk, Unislm,
OFOMKRUEANE) 2FNELT, Ty F&vU AR
45T, ~aAZ—213EATE Lic. MIDHILE, 5
%W F b Y v LOKEREThRL, B om <77
4 VAL, BEIE L D O (ER, 5 KR
b U ARG TCHRMLICE, H-E RadizEs
LT T L.

i A4

LGN 353 2 s OBR RO AEOREH 2 EL S -
K OFHZ2NT, Wi 8- T T Eits
D,

1. 3t (Fig.2)

I O T, plica recta ZFAMIER S R, SEED
%Y BRI ~<This L (Fig.5-1) Th -
7o, It plica recta J21% plica alaris 21 & h,
LR E A EOFMEHRT LTS D2, TPs
\ZFH L plica alasis o 3L BFFRESEIMBlI N 2.

LA 6V ¥ T, nasal turbinate (JLHIAY) & ma-
xilloturbinale (M) 2 6 A, V/ TL nasal
turbinate O/NTFOZME b 5. FHO KO
BUL, (3EAEDOWMOHMFFTRLE (Fig. 5-2) T53.
UL, BAHOKMZI»5 V ETREELT
HY, BRIV INEREHISIOERENGHBLL,
LA o B L BUSIS BAT T 5.

VIiE, BApUzEA LSRRV THY, il
FUTOIBER O S o B AT TS 5 B
I BT B, Ffo, maxillary recess (E
) AIVXbHEBIL, W ETRbA, £OEEZ
E oW & bR AT 5.

VIHs & Kz 23 C, endoturbinale 27X ectoturbin-
ale 2R 6H, LEOGMPRREELC bR 55
2% QUBEL SRR T ES BT, BATREN B
ILFT o C, BRI BT T 5. Tebb,
endoturbinale T & II JZU¥ ectoturbinale 1 3 VI ®
WiEA HilZE& b, ectoturbinale 1 (3 VI” ¥ CHRG
4, endoturbinale I (% endoturbinale I & VI’ T##
&+%. WA 6i% endoturbinale I & IV JRUF ecto-
turbinale 2 »Hlih,
binale 2 {3 VI’ ¥ TR Hh, endoturbinale Iy (%, VI’
¢ dorsal lamella & ventral lamella |24k IX &
<Hbhd, EE o4, VI Tt endoturbinale
I & endoturbinale IT o dorsal lamella O—§f, ¥
e ofnE, feblio LA Th Y, Toft
DI FRILTH B, WTR L L oI5, fHo P
Ao LY (Fig. 5-3) 2B L, PPILRARGZ
endoturbinale I[ & ecctoturbinale 2 ©»—jf, endotu-
rbinale IV, il RO —ROEIIIIIZ R b
D, W TIEMET LAY endoturbinale IV ¢ ventral
lamella o—if & BRIELTZ bk, KT
LR T B, XIRPARRLAT, EERET
MU C45 5. nasopharynx (JLREED) 13 VI ARRZHL
i, XURTIREAEILE o7 nasopharynx 251}
2MR%ZEE NS, nasopharynx O ERIXETORTEL L
MR TH 5.

endoturbinale J[ & ectotur-
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Cross sections through the head in the
rat.

A; plica alaris. Bj plica recta. C; nasal
turbinate, Dj; maxilloturbinale. E I-IV;
endoturbinale I-IV, F 1-2; ectotur-
binale 1-2. a; maxillary recess. b; can-
alis lacrimalis. c; nasopharynx. d;incisor
teeth. e; organum vomeronasale. f; molar
teeth.

------ stratified squamous epithelium.

———- respiratory epithelium.

—— olfactory epithelium.
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Cross sections through the head in the
mouse.

Aj; plica alaris. B; plica recta. C; nasal
turbinate. D; maxilloturbinale. E I-IV;
endoturbinale I-IV. FI; ectoturbinale 1.
a; maxillary recess. b;canalis lacrimalis.
¢; nasopharynx. d; incisor teeth. e;orga-
num vomeronasale. f; molar teeth.

------ stratified squamous epithelium.

—-——- respiratory epithelium,

—— olfactory epithelium.
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Fig. 4. Cross sections through the head in the
hamster.
Aj; plica alaris. Bj plica recta. C; nasal
turbinate. D; maxilloturbinale. E I-IV;
endoturbinale I-IV. F 1-3; ectoturbinale
1-3. a; maxillary recess. b; canalis lacri-
malis. ¢; nasopharynx. d; incisor teeth.
e; organum vomeronasale. f; molar teeth.

1
4
I
|
|
1
|
|
:
|J

é

------ stratified squamous epithelium.
~~~~ respiratory epithelium,
—— olfactory epithelium,
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Fig. 5. Photomicrographs of various types of epi-
thelium from nasal cavity in a rat. H-E

stain. 1) Stratified squamous epithelium;
2) Respiratory epithelium; 3) Olfactory
epithelium.

FOMOBE E LTL, canalis lacrimalis (%)
MNIBVE RSB, organum vomeronasale (88
82 Jacobson's organ) AN A6V F COH RO
illia o oy (A

2. <o A (Fig.8)

I OBFE i, plica recta 751328 B &+, I Tk
plica recta Kot plica alaris AR5, DO LE
i+ _CB¥ELE (Fig.6-1) T 3.

I’ 2B VI Tt nasal turbinate & maxillo tur-
binale & 23 F Hh, V’ TiX nasal turbinate /N
SDEDHIbID., OO, 1ZEA LD
DR REIE (Fig. 6-2) TH 5, BHEAI O nasal
turbinate DEHFOARREO EHALHEL, IV
B Vi T BRSO TR S BB Ebh

Photomicrographs of various types of epi-
thelium from nasal cavity in a mouse.
H-E stain. 1) Stratified squamous epithe-
lium; 2) Respiratory epithelium; 3) Olfa-
ctory epithelium.

5. ¥i, BAREOERILV ETRTPLETHS.

NVEPAREBRT, EREESRO ERROEA
BB OEMEESERE, BAREOEMNREFLRT
HBLUSMIFRIE TH 5. Fiz, maxillary recess
BV LVBEIH W EFTROAS., EEEOWE
E LR TS B,

VIA: B XITHh T, endoturbinale & ectoturbinale
PSR, BRI R, SRR DU (Fig.
6-3) BT L, REEERRORARV. Thbb,
Vs & endoturbinale I, T R ectoturbinale 1 23
Wi h, ectoturbinale 1 (IVI T3> b, endoturbinale
I X VI "¢ dorsal lamella } ventra lamella =435
+, W' T endoturbinale T &¥2& -+ 5. endoturbi-
nale T i% VI OWIEC 2B S hic, VIEAEDORITE
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e e 1y T Blbh, I TR plica recta & plica alaris 2ZEE

epithelium from nasal cavity in a ham-
ster, H-E stain, 1) Stratified squamous
epithelium; 2) Respiratory epithelium;
3) Olfactory epithelium,

&, BEDGLE  OMSARMBITEbh, PR
BTALEAIROES TR T ONE & LIRREETH 51z
2z VI OIS 381 5 ectoturbinale 1 @ ventral
lamella D—& L Brh[EOTH, VI’ & IX o endotur-
binale WO—IHZAOI BT TH 5.

nasopharynx |3 I’ > 6Hdoh, XL -ClfEsl
#%3 D, nasopharynx TR LR D, ERIZTNT
DIPRL & HITFPRIETETH 5.

FOMOEEE LT, canalis lacrimalis 23T 225
I % TH%SH, organum vomeronasale N6V’ F
ToRFEOETIHI S,

. 3. ~axAx— (Fig.4)

I DI ANTEOITSF TH Y, —ihcHbhics

okt EEEtH 5, 1L plica recta 72123

CnA. BRI, MEHERT EE (Fig7-1) 5
5.

WH B VLIZ 2T, nasal turbinate & maxillotur-
binale 73 B 53, VI "CiX maxilloturbinale #2325 57,
bha, LEOATL, 3EAED R 5 H R
(Fig. 7-2) T&» % %, IV nasal turbinate O—&f &
FhEGE D RIEER O IV—V DIERIAE DI TP R I
THb, BHEEELVOBEMNRNOEMEEE BfRok
W HWB T 5. i, maxillary recess 23VI A B
ZXh, IFTRLA, TOLKIXLTONELE bIT
R CH 5.

VI’ & IXiZ A3 T endoturbinale % ectoturbinale
BRLA, LEDOGHATERIEL L, MEELFET
B ERSTN, BATRERD BIEIA~ED - TR
MURREE (Fig. 7-3) BT LT, Thbb, W
& endoturbinale T, (N ectoturbinale 1 2i8i3>
5. endoturbinale T & I 1%, KX T4 T 5.
ectoturbinale 1 (IVIC22>® lamella |z 452 X &
TH &M 5. endoturbinale I[, ectoturbinale 2 JZ (¥
3ITVIA 580 XKECRS5M %, endoturbinale IV
RXoRARSGRS., EEOSAE, VI TIRmEEE
#% endoturbinale T & T ©—%R, FHIZRBEOTSHIEE
BUSRFR O iz Ao, MoOMITEREE TS
5. VILARETIRS < OS2I L in b, VICIERE
W FETEs endoturbinale T XX ectoturbinale 1 & 2,
RO BED—FT, WU ectoturbinale 3 & [E{]
ST R oR D, K TRFPRIE L AR 22T R
5. XTRREMIRLGAT, Ao EFImEEch
5.

nasopharynx {IVILAREIZ B Hh, XILAUETITafsss
#%4 b, nasopharynx 232 RLRS. ERIZLTD
s bHRRE TS 5.

FOMDRE & LTk, canalis lacrimalis 2325
V1% CHR &M, organum vomeronasale 23IVHBHVI
TORFROETTbh 3.

%

Sy b, IUARVALAAZ-ORME, ABOY
PIEEDO SR IFELE L CEHR OB 2
L, FUEIECRT5RBOBRRC EEOSMEE
LR, L ohomRANMES R,

B oRBONSEE EEOSEERELTAD &,
FERIMTITRIEN K, RT3 5 Tk plica
alaris . plica recta 1 ETizB i b, = DRLD
iR EREETH D, RIZ nasal turbinate & ma.

1=
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xilloturbinale 21 ETFiZBlbh, Zoiffzo R
LA EDIPIHEITH D, WP EEIRE R E DB
ZoRR bR, BOIGRERGC > TRl E DB
M5 R 5%, nasale turbinate & maxilloturbinale
PRI D L F DB I il 4 @ endoturbinale & ecto-
turbinale &8Ik, LHISREEI D HUUEEAN
BT LT L. BITOEBRIABAEEE L [H T
BB, FPATIEhRL O i [ o
S TEEEBE BT LTS, #7 e & L Tk
maxillary recess 23 0, ERIZFRRIEEITH 5.

i, BB ORREE & L C,organum vomeronasale
(Jacobson’s organ & LIEE L B) & canalis lacrimalis
ME BRI A, organum vomeronasale ¥, b MZILFE
Eed, WHORRLCBMTRELTED, Rt
AESANTIZ AR EINC BT Bk B0 E LA RIS G
LTELLbDEZh, v b, YUR, ~ARZ
— ST R R O TR MO il bht o kK

CEARISECES, TS TRER LR,

canalis lacrimalis |, & FCRIEEZEEE Y, FBNE
PRETRIWCAY RRERE - CFREHO TR
WROWHBTH DM, Fv b, TUA, ~NLAX-T
EEEE CoORGEBICh ) Bobhb, F0%E

R T R, A ERIZBITL T,

CZRBDBHELDWTRSHEOBRET S TUIEL B
FLiehotch’, BREBHRROIRZIIERTEZENT

EicwiEZ bR, SHRONHRALETSHS 5.

Lo Lie i b, #EROIEGZML T om o
TROWE P FERE) bhi,

L Hfrofrll

D »~aAxz~i3, 7y b~y AZREBELT, &
PAOWBLEILY, SCEAMT TS,

2) endoturbmnale IV i, J v biL4GHE2s dorsal
lamella ; ventral lamella iZ 442 h %23, =2 A&
J v FTRGrRIE.

3) F v k@ ectoturbinale |3 2%td b, ectoturbi-
nale 1 »{ endoturbinale I & I ®Dfifiz, ectoturbin-
ale 2 »1endoturbinale T O HEETA. =2 A
T VAT, 7 v b & RALEIZ ectoturbinale 1 »i7f
T, chicx LT ~arg~Zik3b0,
ectoturbinale 1 & 2 7%, endoturbinale T & I DfEhiC
(B L, & bizeiis dorsal lamella & ventral la-
mella {2434 T3 h, ectoturbinale 3 23 endoturbi-
nale T OIEMCIEEL T35,

2. koS

1) nasal turbinate  maxilloturbinale #3834
SHELOBEMSHOEIZ Abh 5 RE LKL, 5 v

FE= Y ATIRAMMICRD BRI BN, ~LAZ~T
AR OARBDLBRD, Th, »NARZ—TLZ
OFMOFTEE, hiblio i T LR DR 1HF
TET5.

2) nasal turbinate D LY, v P& b AKX~
TR EA ERTHFRINCH 245, =7 ATia—
I DA il b b, endoturbinale & ecto-
turbinale DAL, REHKT L > TREL-TWBHE
Bbhd. KTEOmAOHEIHTOGTENTERI .
PEHT L DAHOERR, LT ZETS
A CRiTiY endoturbinale T & LT3 H /)
DAGOMT I ENDH D THh 5. Hebel &
Stromberg®{%, Z D% ectoturbinale 1 + LTH
DN, TR D Bflicd B ectoturbinale 1Ak E
E#fHF Tk Y, endoturbinale T (2S48 LA
Heizizimi s hTurgys, U Mohr 5043, §iEE
[FIfZ ectoturbinale 1 + LTHod\s, LichioT
ectotubinale DZFRIFE U TH 54, HiiEH endotu-
rhinale T & L7AH A% I & & LT endoturbinale iz
kR FES 2T 5, Zhicxt L, Kuramoto 57
i3, TOMf% endoturbinale T & LT\, +
DIEMIZH B R /% ectoturbinale 1 & LU -TIFI&IEHE
s> THES DT T D,

LA BEMH 58N, FEpERC iz
MLTWwWABI EMD, =Dt endoturbinale T &
TEHLONREHYTHS LE %, Kuramoto bHDHRIZHE
L, WRICET 2 P/ % endoturbinale & LT
LIz @2 » CHF 2T, W BlbhiwPa
% ectoturbinale } U -CEMGZFS2{Ti) 1.

AL T, BREOWMMEE > h LI, E£
BAITIESL » THE R AT AN YT U7 Du s THG
LTsb, EREcimdfmEeEdnilbh, fbiEt
WO T LIZETE DERLLIRITF RS0 & IR0 5358,
A O RO BEBOLERIET TH D, i, ER
ZF 6 LcHiimmc L iz i e s linoh 512
3T, Lnb oofifiz b=l L TR i o fciE
WA, LR OBEAFHES D T OIBTIIAEG
S EDMKAGLDTH -7 Lk THRIBTIL,
ETHIIE LTz R T, - CHEBRET
BOCREDTHI NI B L T BRAITE, B
T~ & TH 5 .

{L£HINT X 2 R olstiy, fLEliic X »
ERLENDDEELE . FE, 22k 4
AL —IZIRA SRR T, KENPREROES
CARTRZ D, BEEZIR bRnwC EBHbRT
W58, *{- Hexamethylphosphoramide % 5 » Mz
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MASE 5 L RBCEENRETLH, TOREML
12 EA ERRFELERUTSRIEORG26TH 29,
Zhizxt LT, 1,2-Dibromo-3-chloropropane | X %
5 v FOREIRHESBRETD L IHhB0, ¥,
5 » MZ bis(chloro-methyl) ether # ZE X271 54
1ZiE, FRA EMBBEAME EEIE (cthesioneuroepith.
elioma) 2R L, ABORELEED J& 43 bin
WD, B, AAATATE FE T vy FIRIBAZE
7B EE, BERO BA TR, BREBEOKEEIT
(nasal turbinate) OFRRIGENBEEE{EEL+52,

Lo T, RARREDABOBENERIND
FET B\ TIE, BRBEOFHMOBBE LEOFHEIE
UT, BEASa 2RV TULHE X i EZ 2w
T3 = & HEET, routine DABICHENTDH
FUAME A EET5 BENSH 5. HEENCHRET
B 123D OFEN R OB Y » Tit, & EHICkWT
BAHEAEBORAHE, Sz hEiE{oFN%
BELAIHMETHD - LT L., UTekER
THLAHERCHESNT, HECH L CKE» S
NBERLIZ 2V TR 5B,

. 59t

LR MBS CHHmEIII -1 Thh, TOR
REEI T TH 5. PEIERTE LT I'—V Off
HCRb6h, FORKEEINT—IVTHE bR, B
BOIVI—-XCh b, RAEMME LD DIXITH S,
2. =UA
REEENMEBCHONEIII~NTTH D, £OK
KREFHLT ©H 5. FPREFEIELE LTI -V’ Ol
A RbH, FORKEMII—IVTELRD. B
BRVI—XThh, HREMERDDIRMITHS.

3. NAARZ~—

FRELEABRTHAFEII—NMTHH, TOK
REEILTH S, PRKEFEIE L LCV—VIDEE
RN, FORAEHEIV AL, BRI
—XTHY, BREHMIMTS . ’

4 & o]

5w b, =Y ARV AR L —DRBOMFHERE
ARSI IRET 5 AIC, IEBOTREEDH
FEEA ST L U CHRTOBRKOWHIEALERL, F

NOHREABEYES LEoShEEE L. R
TEDMRHIENY s EARE TR L T e, v
DEERR bR, T DEERIL, ectoturbinale
BROUCLEOGHOMBT Hotz. T b, ecto-
turbinale |3~ A A 2 — 2835 CHBDIEKRL, T » b
e2x, vy RAR1IXTHok, EEROGFAHCELT
i3, ABMESoEMRECETIC RO % MFEK
NFy FE=ATRBHCEBA DD LT A
AZ—~TRIFEOHECEEAC LG L Tuhicy, &
7z, nasal turbinate ®_LfZit, 5 v PR AR Z—
LA EETHRERE TS0 LT, =V R
TR LT e, BB OMTIFEE
HAPREC 5 LT, BBEORBFIREORCH
WA EH LI OFRIE & SIS Bl h B Bk
EOHBOBEERC > EIRE L.
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Bacterial Mutagenicity Tests on Irradiated Foods
(Fish-Meat Cake, Wiener and Orange Juice)

Kunie Yosuikawa, Takehiko Normi, Rumiko Mivata and Motoi IsHiDATE, Jr.

In Japan, the shallow radiation of a food can be effectively accomplished for sterilizing fish-meat products
(0.3 Mrad/hr, 2 hr), wiener (0.3 Mrad/hr, 2 hr) and oranges (0.5 €V, 150 Krad), using the low doses of
gamma-ray and/for cathode-ray irradiation in place of bactericidal agents. However, the results of muta-
genicity on irradiated fish-meat products, wiener or oranges have been insufficient for publication. We
examined, therefore, the mutagenic response of the extracts prepared with several organic solvents and dis-
tilled water such as: 70% methanol for fish-meat cake; chloroform-methanol mix (2:1) and distilled
water for wiener; as well as acetone and methanol for orange juice, after the similar irradiation conditions
described above, on streptomycin dependence of the Salmonella typhimurium TA100 SM4 strain developed
by Dr. T. Kada,

Our results obtained by the use of this bacterial indicator showed no significant differences between any
irradiated and unirradiated samples with or without 89 mixture taken from PCB-induced rat livers. The
data showed only a killing effect with all samples used in this study.

(Received May 31, 1982)

O VIS B (

T A IRAHE, Lo ORIBEORELL
AR EE Eo@yrbED TRERFIAND S, T
Tebb, FRELCHNHEOLFIIEFIIELLT, #
<Xa, 94 vF—V—t—~Y, AV a—ADE

BTN E LT, TOMIENFELZETHS.

LU, BArsoRmitoie s Lk, &
Bz F Ottt Uy 5 SASHHTHLERD 5.
SO, riBAta<Aa, RGO s vV —x
— 2, WTERIL: » v Y 2 — 2DAMAT BB
B o T, Salmonella typhimurium TA100 SMd £k
IGEUT LR RARE R Lo TRET 5.

AR A B

1.##

rERstARD  BEERIT AR RS SR
EORILA~=HR2 (Ar by &7 AT H 5 SA
) %, BTN - STIERTIC VT 7 SRIRS
(0.3Mrad/hr < 2hr) #, WG (ERETHEAS

KITRTIR) W CHEARER Lic b o Bk & LTl

MBE LT, Ry~ A2 A—TRTAELLD

DLIEE L.

TS 4 =V —t—2 Bl T AR
BRI AHIEED T 4 vF =Y — k2~ (il
) FEFAPIIERT  EFPIINIT v T ARIRESS
(0.3Mrad/hr T 2hr) %, WHANS CRRTHHAY
KAHATR) W TEHERER Lic b O Rk e L TRV,
JEREtY 4 vF— Y — ke~ R RA—TR AR
DO RBAR & L.

EFER I ho2 o —X BT A REshE
HOTHREOFPILSIFEL M 3 7 v %, BERET
JIGRGERT » REZPFIEI €6 T #5041 (0.5eV T 150
Krad) L, #DHY a ~ AMLITE Ty a~A
(IR 1/5, K &89 50%) iwLich ok, R
e LT, dRE LT, JEMLE s »v2FE~T
FeaB Lic b o LER L.

2. HHFE

BB ATRD  RPHROIERSE Ay < A = 0k
500g %, & 3! @ 70% methanol IZ{EH L, =iEiC
T 2hr fAH U7 ddBE, FRL HEES & BET
T, Hak= B L— 2~ Fr—2—THu
X, RBRESE L (Fig .

TREE 4 o F—=Y—b =2  REHRUIERS >
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Irradiated fish meat cake

(500g);

Unirradiated fish meat cake (500g)

Extracted with 70% methanol
(3 I/, 2hr)

Methanol fraction
Evaporation

Irradiated 141g;
Unirradiated 144g
Fig. 1.

Irradiated wiener

Residue

Irradiated 372¢g;
Unirradiated 348g

Preparation of the sample of irradiated or unirradiated fish meat cake

(500g);

Unirradiated wiener (500g)

Extracted with a mixture of

chloroform-methanol
(2:1, 1.5, 2 hr)

Chloroform-methanol

fraction

Evaporation

Irradiated 259g;
Unirradiated 266g

Residue I

Irradiated 244 ,5g;
Unirradiated 237.5g
200¢g
Extracted with distilled
water (1.2 [, 2hr)

f
Aqueous fraction

Reskdue o

Lyophilization Irradiated 163g;
Unirradiated 164g
Irradiated 23.5g;

Unirradiated 29.6g

Fig. 2.

4VF—V — - ORK 500g %, & L5 D
chloroform-methanol 77 (2: 1, v/v) IZTREBL, &£
=T 2hr AT -7, FRIZ X b ihiEE s & 7R
WOZ T, 2R R o 200g wEERR 1.2
iz, EEIZT 2he i Lo IS EFER LAY
4y L IR, HIMES TN SR R TV B
BREEmA AL (Fig 2).

mIeEEFI NP1 —A  MHROIERSG H v
D a— Ak, RAETKTHE (v/V) CHRE, HES
WIRUBHRRABR L0, I VY a—ADOHE
WIRAER E Uk, T Fig 3 iwnt o &<,
HISEEER S Y v 2 AU —HH 3% AL acetone

B0t methanol GihiB L7z, AHhiBI 3RO L,

Preparation of the sample of irradiated or unirradiated wiener

=ARV— 2=, HEWIT Yy~ 2 — AR
#, AEBRELE L.

HESL, 1/15M Y VvREEETR (PH6.8) H3\
{2 dimethylsulfoxide (DMSO) = IRk, Av 77
V7 4 & — (pore size=0,.45 pm) TFEFPL, FTHRE
R

3. RARLTERRR

R, TUEERELE (ERDREETRND
I b 55 X jfc streptomycin {KTEMER: Salmonella
typhimurium TA100 SMd % By 7o, 500k 37°
T 48hr 1R, USHELCEEL, kil ) ViR
AR TR, OD 600nm 230.11% 722 & 512
Lot MW L . BB UANER 0.4ml T,
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Irradiated orange Jjuice (50ml);

Unirradiated orange juice (50m!)

@ Dissolved with water

(150m!{)

C) Lyophilization

Lyophilized powder
Irradiated

7.4g

(31.5g);
Un?rradiated (31.5g)

Extracted with acetone (400m/, 50hr)

Acetone fraction

Evaporation

Irradiated (4.3g);
Unirradiated (4.1lg)

Residue I

Irradiated (3.5g);
Unirradiated (3.4g)
|

2.2g

Extracted with methanol
(400m!/, 22hr)

! ]
Methanol fraction Residue II
Evaporation Irradiated (101mg);
Unirradiated (95mg)
Irradiated (2g);

Unirradiated (2g)

Fig. 3.

59 mixV % B\ (3 FA LD 0.4 ml 0z, 2.T
AR LB 0.2 ml 350 5 FXRS 3t 3 ERR OREE
THRML, 837°C 30min £ v¥ o X—¥a V& Tt
ote, AvEFaX—va v, fE 0.1 ml 2RARLE
SEHRESE? IR L, 37° T2 BRREIEE, RAR
ERESOREHTIL . EF RO, 1 v+~
— v a2 HORK 0.1 ml % EOIZETK THRE,
streptomycin 20 pg/ml Z&LHEOLHE EIZ0.45%
BEEFAr RWCEEL, 37° T2 AR, AFH
AN L . FREATRIEE O, ho
FHEZR -7,

IR & LT, 59 mix JEfFFET G, N-methyl-

N’-nitro-N-nitrosoguanidine (MNNG) %, 89 mix .

FEZETF Cit 2-aminoanthracene (2-AA) % e,
StERtEd & U CiZ, kanamycin % f\ /e,

£ B & R

riRBsthvRa
S9 mix FEFREETFIC it 2 Mg - s =25

Preparation of the sample of irradiated or unirradiated orange juice

E5 DRI 5 L% Table 1 iR, B4t
JER AT Hadads BT AT 4 ROR N L ALHEN %
AL, RESUREE 20 mg/ml T 10~15% DEFFEUD
BAOBNEEEE R, LaL, BS - ERMHThoig
IRV L, FERBATREH OIS bhis
Moo, A L FNHTAT » o AR oSS,
MNNG FRHEXFD 2 50T, FRERTIVIED
Eariia b, kanamycin (PAPERIS) 23V TT
BEEN 020D bR,

89 mix {EfETIZ i AWA4) - JEMA » ~ R = &l
53, FURIENLRERES U % Tabie 2 12554, 4.
FERAIGCThoa b, ARy ZOTRE IR EE
F#RL, 70% methanol filili 4y DA IRt B ILEE
20mg/ml T 5~10% DLEFHR DML Eh, TE
B DY AT RIS TRIS0% DR R A RS
hiz, LiL, WThoORRRENTh, FRERE
BB oOMIMLEES bivteh o fe. KFER & FRZT
ST RRREROLHIZIL, 2-AA GRHERTR) im v T
BRELRTERIEED RS b, —7 kanamycin
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Table 1. Mutagenicity test of irradiated or unirradiated fish meat cake by Salmonella
typhimurium TA100 SMd strain in the absence of 89 mix
Sample Somy el ol gnduced mustion
per m (%) per plate
Irradiated
70% Methanol 0 5.3% 107 100 160+ 9.9
fraction 1 4.6%107 87 130+ 4.9 -
2 4.3%x107 81 127+ 0.7 -
5 4.3x107 81 147+16.3 -
10 4.8x107 90 153* 5.7 —
20 4,4x107 83 134+ 4.2 —
Residue 0 4.7x107 100 164+ 8.5
1 3.9x107 82 107+ 7.8 -
4.4x107 93 145+ 0.7 —
3.8x 107 81 139+11. 3 -
10 3.3x107 70 130+15.6 —
20 3.3x107 70 141+18. 4 —
Unirradiated
7075 Methanol 0 5.0x 107 100 170+ 7.0
fraction 1 4.6x107 92 166+ 2.8 —
2 4,8x107 96 165+ 3.4 —
5 5.2x107 104 167+ 1.0 —
10 5.0x107 100 168+ 1.0 —
20 4, 4% 107 88 165+ 7.7 -
Residue 0 4,9x%107 100 164+ 2.9
1 5.3x107 108 89+ 7.1 -
2 4,7x107 96 106 +14. 4 —
5 4,0x107 82 133+ 9.9 —
10 4, 1x 107 84 152+13. 4 —
20 4,0x107 82 159+ 9.9 —
MNNG 0 7.1x107 100 1094 0.7
0. 005 4,9x107 69 383+21.3 56. 1
KM 0 4,0%107 100 145+ 3.4
0.1 3.0x 107 75 89+ 8.8 -

Induced mutation frequency (I.M.F.) is expressed per 108 survivors; cell survivals are relative to either
dimethylsulfoxide or phosphate buffer controls. (—) indicates that it is impossible for calculating I.M.F.

MNNG: N-Methyl-N-nitro-N’-nitrosoguanidine.

KM :Kanamycin.
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Table 2. Mutagenicity test of irradiated or unirradiated fish meat cake by Salmonella
tphimurium TA100 SMd strain in the presence of 89 mix
Sample Soe PGt TGRRA® Colamn  fnduced mutation
per m! (%) per plate
Irradiated
70% Methanol 0 4,5x%107 100 184+ 5.7
fraction 1 4.6x107 102 181£19.8 —
4, 2% 107 92 169+ 9.2 o
5 4.7x 107 105 174% 6.4 -
10 4.3x107 96 181+ 3.4 —
20 4.3x 107 96 179+ 5.1 -
Residue 0 5.3x107 100 175+ 2.8 -
1 3.4x107 64 1224120 —
2 2.8x 107 53 122+ 6.4 —
5 3.3x107 62 129 2.1 —
10 3.5x 107 66 143+ 8.4 -
20 3.0x107 57 149+ 2.1 -
Unirradiated
702 Methanol 0 4.7x107 100 185+ 5.1
fraction 1 4.7x107 100 181% 6.8 —
2 4.3x107 91 1714 8.3 -
5 4.4x107 94 175+ 3.7 —
10 4.2x107 89 177+ 3.7 -
20 4.3x107 91 172+ 6.0 —
Residue 0 5.3x107 100 187£ 2.8
1 2.3x 107 61 182422, 6 —
2 2.9% 107 51 180+14.8 —
5 2.8% 107 53 159 3.5 —
10 3.0x107 57 166+ 8.5 —
20 2.9x 107 36 156+ 9.9 -
2AA 7.0x 107 100 145+ 3.4
0.02 5.6x%107 81 351143 8.32
KM 5.9%107 100 184+10.6
0.1 4.6x107 78 100+ 1.4 —

Induced mutation frequency (I.M.F.) is expressed per 106 survivors; cell survivals are relative to either
dimethylsulfoxide or phosphate buffer controls. (—) indicates that it is impossible for calculating LM.F.

2AA: 2-Aminoanthracene.
KM : Kanamycin.
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Table 3. Mutagenicity test of irradiated or unirradiated wiener by Salmonella typhimurium
TA100 SMA4 strain in the absence of 89 mix

Sample Dose St Romane Solonies  Induced mutation
(mg/mi) per m! %) per plate frequency (x1075)
Irradiated
Chloroform-methanol 0 4,9%x 107 100 132+14.5
fraction 1 4,4%107 90 112+ 7.1 —
2 4.2x107 85 109+ 4,2 —
5 3.2x107 66 123+£22.5 —_
10 3.6x 107 73 107+ 3.5 —
20 1. 7% 107 34 115+ 6.4 —
Residue I 0 5.6x 107 100 176+ 3.5
1 5. 1x107 91 172*+ 5.9 —
2 5. 1x107 91 141+ 9,2 —
5 5.3x 107 35 14922, 2 —
10 4,9% 107 88 156+15.6 —_
20 4. 8x 107 86 132+14.5 —
Aqueous fraction 0 5.3x107 100 153+ 9.9
1 3.8x107 75 11119, 1 —
2 4,4%x107 83 14221, 1 —
5 4.6x107 87 149+ 6.4 —
10 3.9x107 72 137+ 2.1 —
20 4,0x 107 75 141+ 7.2 —
Residue 11 0 4,9% 107 100 150+ 9.9 -
1 4, 3% 107 89 140+ 6.9 —
2 4, 5% 107 92 144+ 6.4 —
5 3.8x 107 77 139+ 9.9 —
10 3.6x107 74 135+£21.9 —
20 3.5x 107 71 132+14.8 —
Unirradiated
Chloroform-methanol 0 4,9%x 107 100 172+15.6 —
fraction 1 4,4x107 89 157+17.0 —
2 3.5x 107 71 142+12.7 —
5 3.0x107 62 132+14.5 —
10 3. 1x107 63 124+19.1 —
20 1.4x 107 28 105+ 2.1 —
Residue 1 0 5.7x107 100 100+ 3.5 bt
1 5.7x107 100 175+ 3.6 —
2 5.4%107 95 167+£13. 4 —
5 5. 1x 107 89 169+34.6 —
10 4.8x 107 8% 148+23.7 —
20 4,8x107 84 164+17.9 -
Aqueous fraction 0 5.3x107 100 168+ 4.9 —
1 3.9x 107 74 150+15.6 —
2 4,.8%x107 91 140+ 9.9 —
5 4.5%x 107 85 122+ 4.2 —
10 4,2%x107 79 111+ 4,9 —
20 3.5x 107 67 104+£12,7 —
Residue I 0 4,9x 107 100 148+18.3 —
1 4,9%107 100 135+ 3.5 —
2 4.3x107 89 116 6.4 —
5 3.6x107 73 109+ 6.4 -
10 4.4x107 89 123+ 9.1 —
20 4,3x107 89 130+ 7.4 —
MNNG 0 7.1x107 100 109+ 7.4 —
0.01 4,9x 107 69 464*11.3 72.0
KM 0 5.4%x 107 100 140+ 8.5
0.05 5.1%x107 91 64+ 0 —

Induced mutation frequency (I.M.F.) is expressed per 106 survivors; cell survivals are relative to either
dimethylsulfoxide or phosphate buffer controls. (—) indicates that it is impossible for calculating I.M.F.
MNNG: N-Methyl-N-nitro-N’-nitrosoguanidine.

KM : Kanamycin.
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Table 4. Mutagenicity test of irradiated or unirradiated wiener by Salmonclla typhimurium
TAI100 SM¢ strain in the presence of S9 mix

Survival Remainin Mutant .
Sample DO/SC ! cells survival & colonies g nduced Mum“f’?
(mgfm) per ml (% per plate requency (X107
Irradiated
Chloroform-methanol 0 5.8% 107 100 180+ 2.1
fraction 1 3.3x 107 58 175+ 9.9 —
2 3.7x107 63 160+19.8 —
5 4,2x107 72 170+ 2.3 —
10 3.3x107 58 153+ 6.4 —
20 4.9%x107 85 165+30. 4 —
Residue I 0 5.0% 107 100 186+ 4.9 —
1 4,5%107 90 181+23.3 -
2 3.5%x 107 70 176+ 8.5 —
5 3.4 %107 68 178+28.3 -
10 3.3x107 66 179+ 9.5 —
20 3.5x107 70 160+13. 4 —_
Aqueous fraction 0 4.9%x 107 100 176+ 5.7 —_—
1 4,7x107 96 170+ 1.4 —
2 4.8x 107 98 1744 7.2 —
5 4,5%107 92 162+ 7.8 —
10 4,4%x107 90 155+13.9 —_
20 4.5% 107 92 160+ 3.3 —
Residue 11 0 5.8% 107 100 201+ 9.2 —
1 4.3x107 75 191+ 9.2 —
2 5.1x107 89 191+ 0.7 _
5 4.3% 107 75 186+ 0.8 —
0 2.9% 107 50 185+29.0 -
0 5

N —

3.5% 107 61 148+ 8.
Unirradiated

Chloroform-methanol 0 5.8x% 107 100 189+ 14. 1 —
fraction 1 5.6%107 97 186+31. 1 —

2 4,5x 107 78 179+ 9.2 —

5 3.9x 107 67 1724+ 9.9 —

10 3.5%x 107 61 162+ 0.3 -

20 1.4x 107 24 148+ 8.5 —

Residue I 0 4.7x107 100 156+ 14. 8 —
1 4.3%x107 91 153+19.1 —

2 3.5%x107 74 148+ 8.5 —

5 3.4 %107 72 134211 —

10 3.3x107 72 147+ 0.7 —

20 3. 1%x107 66 112+ 3.5 —

Aqueous fraction 0 4,5x107 100 155+ 5.7 —
1 3.7%x107 83 136+ 4.2 —

2 3.9x107 86 142+14.8 —

5 3.8x107 85 " 150% 3.5 -

10 3.7%x107 83 148+15.6 —

20 3.7x107 83 131+ 1.4 -

Residue I1 0 6.0x107 100 148+ 8.5 —
1 5.6% 107 96 127+ 1.4 —

2 5.0x107 8t 134+14.8 —

5 4.7x107 79 132+24.0 —

10 4.1x107 69 131+10.6 —

20 5.0x 107 84 134+ 2.1 -

2AA 0 6.5x 107 100 126+14. 1
0. 005 5.6 %107 86 344+12. 4 3.9
KM 0 5.4 %107 100 140+ 8.5

0.1 4.6x107 85 100+ 1.4 —

Induced mutation frequency (I.M.F.) is expressed per 106 survivors; cell survivals are relative to either
dimethylsulfoxide or phosphate buffer controls. (—) inducates that it is impossible for calculating LM.F,
2AA: 2-Aminoanthracene.

KM : Kanamycin.
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Table 5. Mutagenicity test of irradiated or unirradiated orange juice by Salmonella
typhimurium TA100 SM4 strain in the absence of §9 mix
Sumple Dme  Supel Remie MU fuduced muaion
(mg/m!) per ml %) per plate frequency (x 10-6)
Irradiated
Lyophilized powder 0 2.9%107 100 91+ 2.8
10 2.5%107 86 87+ 9.2 -
20 2.0x107 69 90+ 9.9 -
50 1.8x107 62 55+ 5.7 -
Acetone fraction 0 2.5% 107 100 88% 9.9
10 1.8x 107 72 80%13.4 —
20 1.7 %107 68 80+15.6 —
50 1.4 x107 56 56+£29.0 —
Residue 1 0 3. 2% 107 100 85+ 7.1
10 2.8x107 88 80+ 0 -
20 2.6x107 81 80+19.8 -
50 2.6x107 81 79+ 3.9 —
Methanol fraction 0 2. 4% 107 100 84+ 4.9
10 2.2x107 92 71%£ 0.7 —
20 2.3x107 93 77+ 4.9 -
50 2.1x107 88 75%11. 3 -
Residue 1T 0 2.4x107 100 70+28. 3
1 2.5%107 104 67+ 6.4 -
2 2.4% 107 100 50+21.9 -
5 2, 2% 107 92 46+ 1.4 —
Unirradiated
Lyophilized powder 0 3. 7% 107 100 135+71. 4
10 3.7x107 100 90+ 2.8 -
20 3.2x107 86 85+ 4.2 —
50 2.8x%107 76 74+38.3 —
Acetone fraction 0 3.9x107 100 129+23. 3
10 3. 4x107 87 110+ 0 —
20 2,8x107 72 124:+19. 1 —
50 2.4%107 62 50f 1.4 —
Residue I 0 3.1x107 100 127+14.8
: 10 2.5%x107 81 101+ 4.9 -
20 2.7%107 87 68+11.3 —
50 2.4x107 77 64+41.7 -
Methanol {fraction 0 3. 0% 107 100 104+13.4
10 2,2x107 73 84+ 1.4 -
20 1.8x107 60 82+ 0.7 —
50 1.8x107 60 72+17.0 -
Residue 1T 0 4,5%107 100 105+ 9.2
1 3.5x107 78 90+11.3 -
2 2,9x107 64 81*+14.4 —
5 3.2x107 71 80+ 9.2 —
MNNG 0 7.1%x107 100 109 0.7
0.02 3. 7x107 53 507+ 5.3 10. 64
KM 0 5,4%107 100 140+ 8.5
0.1 4,.5%107 83 87+ 4.9 -

Induced mutation frequency (I.MLF.) is expressed per 108 survivors; cell survivals are relative to either
dimethylsulfoxide or phosphate buffer controls. (—) indicates that it is impossible for calculating I.M.F.

MNNG: N-Methyl-N’-nitro-N-nitrosoguanidine,

KM :Kanamycin,
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Table 6. Mutagenicity test of irradiated or unirradiated orange juice by Salmonella
typhimurium TA100 SM4 strain in the presence of 89 mix

Survival Remaining Mutant

Dose . f Induced mutation
Sample (mg/mi) e NS oo, frequency (x10°9)
Irradiated
Lyophilized powder 0 2.8x107 100 8% 3.5
10 2.4x107 86 79+ 7.8 —
20 2.4x107 86 70 3.5 -
50 2, 1x107 75 61£27.6 —
Acetone fraction 0 3.4x107 100 115+ 7.1
10 1.8x107 53 86+19.8 —
20 2.3x107 68 105+ 7.1 —
50 2.0%107 59 80t 6.0 —
Residue I 0 2.8x107 100 125£29.0
10 2.9x107 103 119+ 5.7 -
20 2.3%x107 82 100+16. 3 —
50 2.3x107 82 120+14. 8 —
Methanol fraction 0 2.3%107 100 99+ 4.2
10 1.7x107 74 83+ 9.9 —
20 1.9x107 83 95+ 6.4 -
50 1.4 %107 61 77+ 8.5 —
Residue IT 0 2.7x107 100 1244+ 8.5
1 2.4 %107 89 100£31. 1 —
2 2.4x107 89 79+ 4.9 —
5 2.4%x107 89 85+21,2 -
Unirradiated
Lyophilized powder 0 4.0x107 100 110+ 9.9
10 4.3x107 108 57+ 5.7 —
20 3.8x107 95 55+16.3 —
50 3.3x107 83 53+ 7.8 —
Acctone fraction 0 4.4 %107 100 154%53.0
10 4.3x107 98 79+20.5 —
20 3.9x107 89 81+£22.6 —
50 2.6x107 59 72+ 0.7 -
Residuc I 0 3.3x107 100 127£14. 8
10 2.6x107 79 112+12.7 —
20 2.3x107 70 102+ 2.8 —
50 2.1x107 64 105£15.6 —
Methanol fraction 0 2.6x107 100 116+ 5.7
10 2. 7x107 104 82+11.3 —_
20 2.2x107 83 97+ 4.9 —
50 2.2x107 85 92+27.1 -
Residue IT 0 4.2x107 100 111+ 7.8
1 3.8x107 90 90+22.6 —
2 3.2x107 66 86+11.3 —
5 3.3x107 79 99+ 8.5 —
2AA 0 7.0% 107 100 14612.0
0.02 3.8x107 54 557+58.7 10. 84
KM 0 5.9x107 100 184+£10.6
0.2 4,5x107 76 37+ 7.8 —

Induced mutation frequency (I.M.F.) is expressed per 106 survivors; cell survivals are relative to either
dimethylsulfoxide or phosphate buffer controls. (—) indicates that it is impossible for calculating I.M.F.
2AA: 2-Aminoanthracenc.

KM : Kanamycin.
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S9 mix FEAEAETIC U 5 RAE - JERSEY 4 v~
V= k- CREFORRERABRIE R % Table 3 iz
1. B ERsGThOBE L, FHESRT
BEITIAERAY R L, chloroform-methanol fHsro
B4, 20mg/ml OERFETHIL DERHROHLIE
ZXh, FOMMOESRUTEE T, RIBETII~33
GBEEROWMIMERS . LrL, Rt RS
WTROHES - BT 35\ C LR AT R
IMEERD BT otc. BRI ERFRTIT - xR
BOBLHITIX, MNNG (5t 8) 2 B\ TFREER
FEFEOEANES Hh, kanamycin ([214HR)
T RWCTIXREER 0223500 b,

59 mix FFETIC RT3 M4t - JERHY 4 v —v
— k- S RGO, FRETAR K T4 Table 412
. WS- JERSGThoSA L, SimHmSRT
BHSIAFAY T LI, o IiBH Y 4 v+ —v
— 4z — 2@ chloroform-methanol &4t it 3 3RV 3%
HERAREL, 20 mg/ml ORI CAEEHIA 762 T
Lic. #OflomES RO, FIRET8~39% 4
BHoOWMONEEE R LnL, B iR
HOFSF « FHIHZ BT LA R o8Ik
B bl ofe. RERERIFIZT > e BB
AL, 2-AA (PBIERR) TR\ CHRBRERA
EobRnnbh, kanamycin (2T 120
TEBEFN D200 it

BFERHEI A2 2R

S9 mix JEFEIETIRIT5 R4 - ERAt s v e a
— ALEGD, FRAERRBRIET Y Table 51274,
JBEHS # VY o — ADHUES ROTRENY, RiEl >
acetone {4} = methanol {5} > kTR 2 3R 1
OB ER %R Lic, JEMHTEOLWIFH oM
OIFL, Zkift O >acetone fiGy = HUETELRIN R > etk
I Zmethanol F43TH -7z, UL, B4 - JEMst
VTR OISV T Y, BREATRUE oMM
Db bR »le, FERE FFCAT - xR
BawiE, MNNG (D) i\ THRERER
RED EAMEED b, kanamycin (aMET) 1235

WUIRTEER OB ED b,

S9 mix FETIE KT LB - FERHP 1AV 2 —
AESIRD, ERERAR S R % Table 6 2737
B AES ORWER OM & O, Ikl I >aceton
H 4> > & I >methanol Fi5 =B R TH Y,
MM HIT RO 55 41T 1, B >acetone FHA2
methanol J%>FHEZ R FRS>BEIQOINTH -
fo. LA L, Bt - ERMTRoEHTENTD
SRENEEHERO LTS DRith -t RFER
LA T o SRR B0 S &y, 2-AA (HE
M) CHWTERRRERFEED EANRRD LA,
kanamycin ((&35R) 12 BV TR HIER O 52
Db,

3 & o)

TEMA A2, THREBHY v —Y —k—,
TFEFG T H v P o — AOMAEIT 5 HIRATER
Eik:%, streptomycin {£¥E{%ELE Salmonella typhimurium
TAI00 SMd 2R Lic, ARARHIHTSEZRE,
AEEAHA A AT LA L, RSty <
A2 e g VF=Y—t— . I HVY a— AOHH
EARURET, ML, RSk L
TEEMORERT L, BIREREIERORINZRS:
Mote. MEomgaciesE, rilir~xa, 7
WY 4 vF—v —e—, TFRMHI IV a
— ADRIGEEIRCH T AT REEY, BEEFHTL

fe.

AP, BREHATTEF NIRRT b OB
eI X D EfE L. SRl EaC B bihc R
PFARPAEE ST, MEEALLENRELY
—RIFBROET, MR ot b EIE
A\ F i T BRBATT B A A (L IR AT IR,
L RAMAIL AR EVRE T &AL ET

s %
1) K. Yoshikawa et al.: J. Toxicol. Sci., 4, 317
(1979)
} B.N. Ames ¢t al.: Mutation Res., 31, 347 (1975)

2
8) K. Yoshikawa et al.; Mutation Res., 5%, 283
(1978)
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Pyrogen Test  Limulus Test AR 1O
7 ¥ o PSR RN & e LPS o Limulus Test (23513 5 FSHE
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Studies on The Relationship between Pyrogen Test and Limulus Test

IT1. Effect of Heat Treatment on the Limulus Gelation

Activity of LPS in Glucose Solutions

Hironoshin Kawasaki and Seizaburo Kanon

We investigated the effect of heating of glucose solutions on the Limulus gelation activity of LPS and the

following rcsults were obtained.

1)  The activity of LPS solutions on Limulus test were decreased by heating. The degree depended on the

temperature and the time of heating.

2) The decrease of activity of LPS in various glucose solutions were paralleled to the increase of heating

time (121°) and glucose concentration.

3) Addition of LPS after hcating at 121° of glucose solutions reduced the activity on Limulus test accord-

ing to the increasc of heating time and glucose concentration.

During the heating of the solutions, de-

crease of pH and decomposition of glucose were observed.
4) There was a little decrcase of the activity of LPS by the adjustment of pH of the heated 209, glucose

solution to 6.8.

5) The activity of LPS was not interferred by 5-HMF but levulinic acid and formic acid inhibited slightly

the activity even by the adjustment of pH.

From above results, it should be concluded that the activity on Limulus test of LPS might be mainly
interferred by decrease of pH owing to the decomposition of glucose.

(Received May 31, 1982)
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MM (LPS) XAMORS 5 EiEEYH
L, B TLd e DR RMETH D, LPS 2RET
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T, LT, ©ostk (9 Bilith) b OielsdL
2. Rz ol iac o Tt %.

I & ik
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Pyrogen Test & Limulus Test o>fHBAM:

7y EEMRCRmME i LPS o Limulus Test rzavfaiirmjﬁ'zubnﬁmm@%*gﬁ 121

0™

100° (10 pg/m?)
121° (10 zg/mi)

250° (10 pg/mi) 180° {10 zg/m1)

Minimal gelation dose
(ug/ml)

250° (1000 pg/m1)

15 30 60 120 180
Time (min)

Fig. 1. Decrease of Minimal gelation dose of
LPS treated with various conditions of
heating
( ): conc. of LPS

Solutions Minimal gelation dose {zg/mi)

1072 107 10~*  10-%

Dist. water

5% glucose

20%5 glucose

5025 glucose

LPS was added into each solution at the final conc.
of 10~1.g/ml.
Heating condition *

[ noheating,
Fig, 2.

at 121° for 30 min.
heating.

Decrease of Limulus gelation activity by
heating of LPS in various glucose solu-
tions

HET, 121° K00 100° gk mERBRAEE R A
Wwio, ERo 7 FOBESRC T MBER TS Y
VRS, EHBEEMEARCEIKIEO:E,
BBz LPS JRintgadt LC, 121° TR LI,

4. UVBIRORRE : 7 F o Esny s, 10
BHDHVR0BEHFRUCWE LA, A

5. Limulus Test: 7 } # = m%ﬂ%m pre-
gel CEIERT LD AV, WSV A {boEs
25 41 %oxd LPS BIEERE /D7 ALt (Minimal
‘M.G.D.) LLTHERLL Aok
LPS » M.G.D. ix, 10-5pg/ml ‘TH - .

KB oHE R
1. FEMARATICSTS LPS ARROLLE

gelation dose,

Minimal gelation dose (pg/ml)
1072 107 10-4 1075

Solution

Dist. water ]

50% glﬁcose

LPS was added into heating and no heating solution
at the final conc. of 1071 pg/mi
Heating condition : at 121° for 30 min.

[ no heating, heating

Fig. 3. Inhibitory effect of the heated glucose

solution in the Limulus gelation activity
of LPS

107"

5

Minimal gelation dose {pg/m1)
w

30 60 120

Time (min)
Effect of heating time of LPS in 20%
glucose solution on the Limulus gelation
activity
LPS was added into 209, glucose solution
at the final conc. of 10-1 pg/ml.
Q—0Q heating after addition of LPS
@—@ heating before addition of LPS
Heating condition: at 12]°

Fig. 4.

EHOZEE
I & B LPS o L. T. o KiF 5% 7 A biftk
O X T50®, LT. 2L TARy T4 7D
SRRk LPS % 1000pg Ko 10pg/ml o
BEIEMRL, 100° 121° 180° R OF 250° T, 15, 30,
60, 120N 1805 IAMETE B I R L, ThEh

LT, @57 biEdrliELicto s, Figl
R THRENE S,
$icdh, 10pg/ml EEED LPS & 250°, 1570k

T3k, pEdio 10-5pg/ml (M. G.D.) o4 A {LiE
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03 {1120 min (x20)

/60 min (X10)

0.6

Optical density

250 300 350
(nm)

Tig. 5. Changes of UV spectra of glucose solu-

tions heated by various conditions
Heating condition: at 121° for 30, 60
and 120 min respectively.

PEAY, 10pg/ml (M. G.D.) iZiiiiiL, 1000pg/mil i
FEEDRATIE, 250° 3047n#ALTh, foiss (LG
VE2S +1 CRETDZERIDI, Lnnl, 10pg/ml
PEEci s o &L i oh T A EIEIEDIR
MERIRE e, IMREIEOFm i3 oh Ty
{LiETE DB —EEW TH » 1o,

2. FEBEOTRFIEAHACHTIMBRLED

B

a) LPS RmEMAOSILEHICRIFTHE
INERIATINT & % 2 LG DIET & 7 PO RREE &
DPGlA I b T B iz, 7 FUEMNE (5,
207LT50%) wERFER LPS Ly i4pr 10-1pg/ml
127 B X RmE, MAEHRUThLOWLRT LS
Ty ouECH IR 5, 121° 3050 X5
P ALTE O bR B E Ui, 2 olillix Tig.2 12
sL7e.

Fiobb, LPS winz T Lic i, wih
%ﬂWVK&T%LbF»ﬁ%ﬁ@ﬁTﬁ%wBﬂ,
TOETFEETRE L T, L, 50%7
P?M&Murhhfu IR DARIETEH 4 11k
oM Ld Bhic. kT hb ORI IET
B 4 2L OBz OV TUHE R TH o 1.

b) 7 EViEESRMNEE, LPS R0 SIS

HECRFTE

B3 Ut AR ED IR TR, iz kB LPS
D&FTZOEMZ, ToSifAERye - hic AT
pH O FolEdit sz bhd. thbDHzlbn
3570

Wiz, ETRIEEO 7 FoEEGHE Y 121°

107"

(3]

Minimal gelation dose {pg/mi)

30 60 120
Time (min)

Fig. 6. Effect of pH adjustment on inhibitory

effect of heated 20%, glucose solution in
Limulus gelation activity of LPS

LPS was added into 20% glucose solu-
tion at the final conc. of 10-1 ug/ml.
pH was adjusted to 6.8 with 1IN NaOH.

0O—O0 pH adjustment

@—© pH no adjustment

Heating condition: at 121° for 30, 60 and
120 min respectively.

S0 IV BT H I P L, LPS &iRfRRlE 1071
pg/mlizie s X 5 EML, 4 AGEIe s B A b
FHUIckESREY Fig 3 iTmLic.

Tichb, BEGROBERAS S ALEEOETIX
b by, PN UEREORINC - T, S
LLEDETAKRE /5 il

c) HFIL{LEHOET & inghsshl & OBE

iz, B U Ty AALIEES T @ time course %
o 5cdie, 20%7 Fobidshax1s, 30,
60&v~moﬁ;12rrbu L, LPS &iniiidh s\

Bz Em L CRoBE R T, Fig 4 IRl

?mb% FEINEINED BRI W THh

Bad, mEEHoEL D ohT, ¥ abiEk

ﬁT#ia(ta@%m%tﬁnL% TAnE nE
OFine AL EDE T DA HRREN o 7.

3. 20%7 F¥EESEONAICE D UV RIRASR

2 P LOTHE

B oFET B o ik & hie20% 7V o BEESTIR
DUVEIRAR2 b ARMEL, EEEE 7 F o
SRty oh R & ORFER L, Fig.bmmLik.

Thebb20% 7 ¥R 30, 60 RIS 12047,
121°Chn L, B—F+— MCEDH L 5 2, 10RU20
BCFRLME L BRELR L., &3 228
X 284 nm I HRARRI 2 TR DL & HRHEED
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Table 1.
Limulus gelation activity

Effect of various decomposition products of glucose solution by heating on

Minimal gelation dose (gg/mi)

Samles Conc. pH of *pH

amples (mol) solution  adjustment 10-3 10-4 10 10-6
5-HMF 1073 4.6 + + + —
1072 3.8 + + + —

10-2 6.8 + + + -

Levulinic acid 10-3 4.4 + + + —
10-2 3.2 — — — —

102 7.0 + + + —

Formic acid 10-5 3.4 + + — -
10-¢ 2.8 — — — —

1073 2.3 — — — —

10-2 1.7 — — — —

10-¢ 6.8 + + -+ —

1073 6.8 + + + —

1072 6.8 + * — —

**LPS control + + + —

LPS was added into each solution at the final conc. of 10-1 gg/m! and diluted with each solution,

* pH was adjusted by IN NaOH
** LPS control was diluted by saline.

L, MBORIE B TnHERoBEME & g,
7 RS REGOERDEGNRAR LB L 2R
LT3, foksZ OB, HnBhiTEs30, 6008 120 &
o pHRREEL o & & 5, Fh¥h, 432+
0,16, 3.90+0.09, 3.78+0.07 JLU* 3.68+0,08 (n=
12) Luwh5fEZRRL, AL pHIMETLTWS Z
ERBDI.

4. Nk, pH HAzEhi=20%7 FoEEHRIC

R hi: LPS OFILIEFEM

ZITRIS, 20% 7 VoA 121° 30, 60%
V12057 N, IN-KERfE> F Y v ACpH % L. T.
DFE pH TH 56.81TFHE L, LPS 2RIBE 10!
pg/ml e X 5iRMLT, AT SAbiEE oL
ExiRE L, FoERE%Y Fig.6 iTRLk.

Ticbb, ik pH Rk 0% & DRI Fig 4
ERIRTH BH, pH JREE% LPS 2 iR L35 Ex
305 MED L DT Y ALIEERLETEY, 12050
#od oTh pH RO b DL R TEEOE T
bR TH ot ZORENL, nEdk LPS 2 mmL
1386 O MLIEMEDET A%, K¥G 7 o s
D pH OETZHFELTWAZ EXRLTWS,

5. 5-hydroxymethyl furfural(SHMF), L ')

CBRUXBICED LPS S L{LEEOHE

ERogmT, 6070 120 Bk TED bh

P MEEEDETE, pH U0 BERELTAFY
WEDOIN L2 B MEPC L 20TIR AW EELD
N3z EMnDB, SHMF RO % o 5pERige LTo
VY VEERUSEEAZ £ B LPS o & AfLIEBDILE
DREIZDOVCTHRIL, TORFE%L Table 1 iRL
e,
T/edh, SHMF (1102M ¢4 » A {biGEx il E
LA, v7) vERROFRILFRER 1072 BT
10-5M cliEA /L. LinL, pHZ 6.8 H Dk
7.0 TRiETRE, WEE D 102M ThTh G
ERRETICE L o5k,

=

% %=

UEoiERMG, Fig.litm+X5 LPS LT,
kil 5 7 AALiEREE, B Y 12 X 2 FEEGEMIT D
WTOHRE EERT, MEMRE &HEICKTFE L CET
THZERPLNATH T, X, 7 ¥ UBEHRRCRE
mahic LPS o7 afLiEikl, Fig.2 KidX5i1c
MBI L b, 7B MG L TET
Lz, —7F, mC X% 7 ¥ oo fReE RISERY
DEAERVZERHIT X5 pH OETIROWTR L MM
BRTNBSD, 22T 7 Fogd infiig, LPS &
mxlcdk s, Fig.3 RU4RLIC X 5y A 1LiE
PEDET 232D b i,
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= DEATE INE LI5S0 %5 TEGHE TOIEEDEIE &
ELAHOEDLE, 7O EmE iz LPS
DOMI X B 7 AABIGEOE TR, vz X 5 LPS
HIrodas (Fig. 1) oIz sz, MBS X 5 HE4 M
BipkFhbic X b pH KT 25 LTw5h0 &
HeE X hte.

P 591X, M7 VoSO UVRIRA~SY L
THZLR NS 228 & 284 nm OIEATIUL, 3-deoxy-
glucosone & SHMF X HESELT\5. Fig. S IZ/RL
72 228 & 284 nm i kit A AT OWIRIL, Zhb
RIGEEH S INE LI X b Bin LS &R LT
W5, LS 3TN SHMF 2353 L CAEREh S
BEEC 0 PHRE LKETTHZE2MELT
W5, SEOIEMT RV T H20% 7 Foiikshg om
Mo pHIZW B2 KT LTHkb, pH L
A, AR EOE TR T TH o7 (Fig. 6).
DI LI MR R L LPS o
7 AALIHEDIET I, KRIHNNC X3 7 Fofios
FACiEH T2 PHOETIC L3 E:EBLbNEM, ks
pH %L b i b iGtEoiiflaiEs b it

DN T F IO SRR X B RIGHLERZ DU
THF LA, =5, Table 1 iwRrLA X 5ic, pH I
¥RV 7)) vRBRO HRE E bic 10-2M TRURI
BRPCTE ol Lch o, 7 FoiRESRE
i hic LPS o fiiic X % 4 Ak oIS,
LPS oz X 5405 0iEsiz, pH Tk E 72
FRTHBH, ok kRt oaEmine X 5 KiG
Lz oW T L SRR OB TERH 5 5.
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Luciferase iz X A {8 ATP ©ER
TS - InfnE = AR

Determination of ATP in tissue sample by firefly luciferase luminescence

Takafumi ITamr and Seizaburo Kanon

A specific and rapid method was developed for the determination of ATP in tissue sample. The method
involves perchloric acid extraction, neutralization by sodium phosphate and measurement of biolumines-

cence with firefly luciferin-luciferase system.

In this method, the pretreatment was simplified and the luminescence by luciferin-luciferase was stabilized
by adding phosphatc ion of high concentration in reaction medium,

A good lincarity between ATP concentration and luminescent intensity was observed in the range from
50 to 3500 pg/g, and the recovery of ATP added to rat liver ranged from 98 to 1039, with an average of

about 1019%;,.

In addition, it was obscrved that tissue was stored in dry ice-petroleum ether without loss of ATP.
(Reccived May 31, 1982)

i
Adenosine-5"-triphosphate (ATP) (3405l
=3 AXF—OEEETH ), FEOMIADOIEENCEHE
HBERETTH S, Lichi-T, #Hilgdh 5 M
O ATP v b OEREIEESYEFT5
TEERRE LAY, :

Lo Ligpsh, {88 o fliio ATP ZiiEs 13,
k777 % {b> Nucleotide triphosphate % FJFHZ HlE
L, 0% EofEY L2 507 CEAMEIA T,
B, Efc, SRR OIS T AT LR S
wLEE L, R0 MBS EEE Ch 5 LT 50
DORFETHE LWL SR T gL,

4[al, FHLIL ATP KR ERERRVWEEhD
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Luciferase ikiz & 2#18kH ATP o & 125

luciferase
ATP + Luciferin m—————=

)’1+ +

0,

Adenyl-luciferin + Pyrophosphate

Adenyl-luciferin ——————> Adenyl-oxyluciferin + H,0 + Light

Chart 1.

Luciferin-Luciferase 3% i{Z X % Bioluminescence
(Chart 1) #FIf L7z Strehler TRz 2 ing,
HEN ATP 2 BB ETRECERT5 kY%

R+5 LT FEITHETOVLTLFR L
FERI RO IE

1. ®E

Firefly lantern (E2Z2iziffm, FFT) Ryt ATP (Di-
sodium, Crystalline) (% Sigma 1 b AL £
DIDRIEL AR A A .

2. Luciferase J¥%

100mg o FFT iz 10 ml! o eigding (0.1M,
pH 7.4) #nx, Potter ®» Glass Homogenizer Gk
ECHAXT D, RIZEOGHE(3000rpm, 10min 4°)
L, ToLEE% 5B (HFE, Nod A€ L. Zo
AT 0 mg OIFRHRE ~ 73 ¥ v &k mxiclh,
20 ml DRWAR 10ml 0 v RZTE (0.2M,
pH 7.4) THERLI-. -

Y VERA A v O ER R D RRTIIRELK D4
“C FRUICERZ B

3. Ha#%opaE

T2, ML, Ehiclski ML,
T A A Aifi=— T ARCHE L.

SRS LA TFREL, 105FDXki L8 2B
Emnix iz, EHiz Ultra-turrax (TP18-10, Janke
& Kunkel, Staufen, i.B) THEL 34 AL, XK
TS EE L, BsE: (3000rpm, 10min 4°)
Lzc. i 0.5ml iZfilK 10me % nx WL
%, KT ohfMEOY vE=Er YV v A0.2M)%
mziz. (BH»Le 8 ZAERMEE W 0.455ml %
pH 7.4 =32z BBy vEE=F F Y Y A OEY
RHTHL), FTKT 155 ml iwEHRL, Ak
e L.

U VAR o v OREA T 2 R T kL oRH
KRBT b U Y AT TIT o,

4. EBZE

M 1 ml 2 L b, Luciferase iz 2 ml %
iz, MEB LA HATREEES. RIBHEH30~180F
HO—EMF I RER IE Le. fifiho ATP B

KA

Principle of luminescent reaction

100

80

60 Phosphate conc,
0mM

20 13 mM
26 mM

39mM
52 mM
20 62 mM

//

Luminescence Intensity

1 2 3
Time after mixing ATP and Luciferase (min)

Fig. 1. Time course of luminescence intensity

in various concentration of phosphate
ion

VREREER NS X b sk k.

5. RAROARE _

B I AREAIEREE S MPF-2A it SR A e 4 AL
F—2ffla Xy, X TerTENELL.

f R

1. BABECRETY B A O

Luciferase FFiiz ATP 2 inzi- & X DOIENTRED
BRI e@ULY vERM 4 v OFET T S h
BY ZEXMBRTGBA, T OIS OV TR IRE
Tiew, 2T, VU VERA A VBRI E TR T
DT ERHEELT, FERIERV T ORNE(Z KIF
FTRIGHA DY vEERIEEOREC DT R L .,
ATP 7w (1000 gg/ml) 2o\ T, HERC I3 5 &
IR IRFR AT o 7o, Fx DY) VERBEET TRISS
¥ Fig. L iR R 215k,

B, v YA A v AFEELRVERTIE, UGG
BERICHMGCEX R RTAUBEZ b Lk, —54,
RIS A ©) VEEREX B+ 5120 R EEL
H S h SRR i » T, FRZ
39mM Ll kT30 B AR O RTHEIZRI/T—E T30
BHROFEIRERTH LT 1 5% 7 b ISHBLT LiZh
Thote. o) VA A+ v OIFELETIRIEREE L IWH
Ihoy, EENEAO ATP BEIFEGEW? 2 &
MHIEDEmZIL e bt L E L bhi. o Tl

S
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120
100 2\,’;
'§ 100 Dry ice/Petroleum
Z 80 8 ether (—80°)
@ o5
B :
S 60 T %
= £
g & -
g 2 60 Freezer (—25°)
@ 40 2
£ O
£ .
Time of Freezing (hr)
Fig. 3. Change of rat liver ATP levels in two

1060 2000 3000 4000
ATP (pg/g)

Fig. 2.

Relationship between luminescence in-
tensity and ATP concentration
E I OT R IR HEME Y VBT & DERERET e

, DUBIEHO) VBBERE 40mM L Lie. b,
MBI G ORTIORER % % B L, Luciferase {5
tho ¥ YEGESZ 50mM & Ui, 2RSS eiE
30~180 PIcfTo L & L

2. ATP RELENHE

IEsnin gz ATP ¥ % RV THE 2 7y Fig 242
SRR AR e, ROREND LR 82D
3500pg/ml ¥ CHEAELIRLIC.

Ee, UG Y vERESI AN, VY vIBREY
2mM RS ferr R TI R L. coZ
»b, 2mM OV VEHEE D EHLNEC I E Y BT
El W EMNHDMNTTR T,

3. ARORLBRZOREH

Ao ATP % 35 §E40 74 12, R
&@d‘mﬂmh AR OSBRI REG R b %,

HERIB LR ooERRE Lt hricEmse
BIiihTH 5.

Fromili: RERFEOW) Dotz
W=D S » FFIZOWTIEL 72 & = 5,
ATP L3+ #L¢ h 870+ 15ug/g (SE, n=6) } 885
+18pg/g (n=6) THH A7 IIERERD I T,

i, Sonmbfsohinciy, 55 CEES
ST T 5 ) VIEES ) Y ARG RS, £
N Pes HERER L, £ Toofjikickid 5,
U2 ma YT, 7 v FOIF, FHROTAR
oiimz ot LiEodjikedidnt, pH w JIE
Licko s, WIhoi& L pHiL 7.4%0.1 O
P D IS EE TR TE L S L B i
7.

4. BEOBHRAMRUEERE

HHIEOHRH DI, v MFATD r— b 2pits

conditions

L, =07 =iz 2onT6MoER % Tolcd o 5,
597+6.9ug/g (SE) THbH SE 1L FEEHEON I H LR
TRl h R e,
" EFfebIosEL i~ lgio lpmol » ATP %
FERINL i 0BT 98~103% TH » fe.
5. FET9474R-BHT—FI (CO-PE)hlcis
[T 2ia4iR ATP Ot

{lii% CO,-PE (—80°) THIFHREFEL MO ATP
RO bR b 7o, THEDT v MFZOWT,
BUSEHE, 40RO 72N Bz FE hOfFiED—
MEWb ATP PEEAIE L, HRE LT, G
(—25°) CRIFLIEAFIZ DV TLIE L. F 08
L% Fig. 3 izRLik.

b, SMIE (—25°) T ATP BEQETHHEL
<, S HETIR2SELA. Lo, FERIE(-80%
TIHETHED bIT, LA T LTI

6. BEHFZOER

ATP (3ifix OFfEFCIELTE ), s To
B HET LTS B EELBRS, £ 2T, B
T DR S EBLRSIFEAGTHR L.

250 g fijthoMiT v F STEX—FEE LT, ThEh
=—F AR, BUERARCEEC X b &L, Fo
ATP PEZ2JE Lic. Ffiie SE ixxhZh 700
+50, 1090+ 144 JZ¥ 10284 125pg/g Tdv b, WiH
T X AHENMIT S LS o,

PIES

Luciferin-Luciferase {13 ATP {2 EREAR L
B, REVBIETH BIHE AT T5. L L
Mo ATP V<A QRECIT E ¥ & BHENH
5. Lo, RIGEEXNETHHETH S H
A DEHI®, RN EYE o fFES ﬂ]ﬁ%
B ORFES T3t vo &l 21 ATP 2315k
ROE L DRFOLHTHY, Frgeambizc L

2L, FORENEETHB L TH B,



7332 Luciferase ¥ ¥ 24818 ATP o 127

LSEFEEDIE, B OMBEL UL, RIEXTRBE
DY VIRA A VOFET TT O 2 &I X haEE&iis
stz BB, U VERBES 40mM kL, FENEED
BRI R IEI L, RELORERERV (Fig. 1).
= O, ZBXEERLY VEEORTE L s W AR KN
1/2BEC{ET Lz (Fig. 1) 2%, #fkho ATP BE
iE—fe 100 pg/g LA R E & L7, BEECRE LN,
ot Fie, RIGEKR TO Y vEREES 2mM #n
SR THRIEECT LD I o e 2 LIXFHH
Iz 1800mM oV VEREE ¥ THEIND T L HRL
Tw3., Y vBEEINEHT 3~5mM TH5Y =
Enb, Hikho) VRBEITSHSERNLS S
LOLHEEIRS, 2O kX, FReSH— MCH
T % ATP FGinEER T RFREE X/ &Enb
LHEERS.

#2 HORBEOMETE, F54 74 A-RAih=—7
AR BBARET D EMNFEETH B 2 LT B2
Lirots, ZOHEITMBHEPRUFERE T Strehler
DFED T, RENCREERFITHS. LiL,
A4ERI T3 BOREMDO M xR T (Fig.3) Z&h
5, BfMoRFCE, FeiH2ET530LEb
3. BEHEOMIEOERT DV TIIARHTH 545,
Kporedk LR H D ORI,

R ofl, ST A AT EEEERO Ultra-tur-
rax v, FRBohfic—-EE0Y VERF M) v
ABEEBNBIER LY, XD RELERNTTRER
Inoic.

¥, COEREC LIRS ATP BEIET »

FIFT 1028pg (#9 2pmol)/g THofed, T hik
fBOBFZEE OB X b BV, L LELOE
AMibod Nucleotide triphosphate {2 & % [FZ72% 10~
B%BEATHES? T BEET2E I —FT 5.
L EofsR i b, REIARA ATP iR ERS
{OERERETH DL EELBRS.
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Effects of Continuous Administration of Endotoxin by Osmotic Minipump

on Pregnant Dams and Hheir Offspring in Rats and Rabbits.

Makoto Ema, Takafumi ITAMr and Seizaburo Kanon

Fetal toxicities induced by continuous subcutaneous administration of endotoxin (LPS) were studied in
Wistar rats and Dutch rabbits by using the osmotic minipump. The osmotic minipump can deliver the
prefilled solution at its flow rate of 1 gl/hr for 170 hours. The minipump prefilled with LPS solution
(1 mg/ml) or sterile saline was implanted subcutaneously on day 8 of pregnancy in rats and rabbits. The
effects on fetal toxicities were examined at day 20 of pregnancy in rats and day 29 in rabbits. - Body tem-
perature of pregnant rats decreased after implantation of minipump, especially at 1 and 24 hours later in
both groups. Incrcased body temperature of pregnant rabbits was observed after the treatment until 6
hours later but not at 24 hours later in LPS-treated group. No maternal toxicities including death, abortion
and the decreased body weight gain were observed in any group of rats and rabbits. There were no dif-
ferences in fetal and placental weights and numbers of implantations, resorptions and live fetuses between
LPS-treated and control groups of both species. No external anomalies in fetuses of rats and rabbits were
observed in both groups. Skeletal and internal examinations of fetuses revealed no effects of LPS in both
species. From these results, it is concluded that continuous administration of LPS to pregnant dams mduced
no fetal toxicities in rats and rabbits.

(Received May 31, 1982)
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Fig. 1. Cross section of Alzet® osmotic minipump
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Table 1. Observations of dams and fetuses in rats given LPS by osmotic minipump
Treatmente
LPS Saline (Control)
No. of dams G
Body weight gain (g, M+S.D.) 105+ 10 110+8
No. of implants 49 70
(M£8.D.) (12.3%£1.5) (11.7£1.6)
No. of resorptions 3 4
No. of dead fetuscs 0 0
No. of live fetuses (Male/Female) 18/28 36/30
(M£S.D.) (1L 5£1.0) (1L0%1.7)
Fetal weight (g, M+ S.D.)
Male 4.45%+0.27 4.18%0. 24
Female 4.16+0. 28 4.00+0.20
Placental weight (g, M+ 5.D.) 0.49+0.05 0.46+0.03
e LPS (1 pg/pl/hr) or saline (1 gl/hr) was subcutaneously administered for 170 hours
by osmotic minipump implanted on day 8 of pregnancy.
Table 2. External, skeletal and internal examinations of rat fetuses from the dams
given LPS by osmotic minipump
Treatmente
LPS Saline (Control)
External examination
Anomalies/Examined fetuses 0/46 0/66
Skeletal examination
No. of fetuses examined 25 36
Cervical rib 1 0
Shortened 13th rib 2 0
14th rib 0 1
Asymmetry of sterncbrae 0 1
No. of caudal vertcbrae (M +S.D.) 5,540, 37 5.17£0.51
Internal examination
No. of fetuses examined 21 30
Dilatation of renal pelvis 0
a See Table 1.
TR, UL, FEAIEES, ATHaFo RS

£ B & R
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Table 3. Observations of dams and fetuses in rabbits given LPS by osmotic

minipump
Treatment=
LPS Saline (Control)

No. of dams 5 6
Body weight of dams (g, M+S.D.)

Day 0 of pregnancy 1804+ 222 1805+ 153

Day 29 of pregnancy 2056+ 150 2070+ 106

Gain 252+ 104 265+115
No. of corpora lutea 28 37

(M=+S.D.) (5.6+1.1) (6.2+1.5)
No. of implants 20 29

(M+£S.D.) (4.0+1.4) (4.8£2.6)
No. of resorptions 3 4
No. of dead fetuses 0 0
No. of live fetuses (Male/Female) 8/9 9/16

(M=+S.D.) (3.4+1.7) (4.2+2.6)
Fetal weight (g, M+S.D.)

Male 35.2%5.1 32.445.4

Female 33.4+2.4 34.5+5.3
Placental weight (g, M+5.D.) 4,47+0.81 4.36+1,04

« LPS (1 pg/plihr) or saline (1 plfhr) was subcutaneously administered for 170 hours
by osmotic minipump implanted on day 8 of pregrancy.

Table 4. External, skeletal and internal examinations of rabbit fetuses from the
dams given LPS by osmotic minipump

Treatmenta
LPS Saline (Control)

External examination

Anomalies/Examined fetuses 0/17 0/25
Skeletal examination _

No. of fetuses examined 17 25

Fusion of sternebrae 1 0

13th rib 13 14

Extra lumbar vertebra 2 1

Bipartite sternebrae 4 9

Asymmetry of sternebrae 0 1

No. of caudal vertebrae (M +S.D.) 14.52+0. 17 14.94+0. 55
Internal examination

Anomalies/Examined fetuses 0/17 0/25

a See Table 2.
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Structure Chemistry of 1-Phenylazo-2-naphthols

—A 13C-Nucler Magnetic Resonance Study

Makoto MIYAHARA

Carbon-13 magnetic resonance spectra of several 1-phenylazo-2-naphthols in chloroform-d; were observed.
Substitution effects on the chemical shifts were examined. The signals due to naphthalene ring show good

correlation with ¢°; and ¢°,.

While the signals due to benzene ring show good correlation with ¢°% and

a%. Solvent effects on the chemical shifts of 1-phenylazo-2-naphthols in the mixtures of acetic acid and
chloroform-d; were also examined. No remarkable effect was observed.

(Received May 31, 1982)
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Table 1. 13C Chemical Shifts of 1-Phenylazo-2-naphthols 1 (Naphthalene Ring)

R 1 2 3 4 5 6 7 8 9 10
CH;O 133.32 161.40 121.40 136.66 124.70 122.16 128.27 128.10 126.30 129.53
CH; 133.62 167.87 121.70 138.68 125,30 123.89 128.56 128.49 128.12 129.87
H 133.66 171.38 121.80 139.85 125,69 12470 128.83 128.58 128.15 130.16
F 133.42 165.87 121.67 138.63 125,33 123.21 128.63 128.53 128.24 129.9%
Cl 133.18 170.09 121.82 139.94 125,88 124.25 128.9%4 128.70 128.31 130.33
CN 133.18 178.55 122.33 142.86 127.22 126.03 129.05 129.61 128.56 131.58
NGO, —2  188.74 122.55 143.32 127.5¢ 126.27 129.14 129.75 — —3

a) not observed in our experimental conditions

Table 2. Correlation Coefficients of SCS# with ¢,* and ¢,° (Naphthalene Ring)

parameter?’ 2 3 4 6 7 8 9 10
ot 0.9296 0.9175 0.9849 0.9744 0.9519 0.9781 0.9637 0.8452 0.9335
ay° 0.8950 0.9370 0.9280 0.9585 0.8453 0.8831 0.9538 0.6353 0.9279

a) substituent-induced 13C-chemical shift
b) see ref?.
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& DOEWHBRE (or° TR LT, r=0.9301, or* I
F LT r=0.9066) 2fgHhic. LaLicsih, fl
DONBOREDORE Y 71 LT, WThoE
H AT 2 — 2~ L LFERHEIE SR -,

ZDXBK, FTRUVVERESVEVERETE, ¥
DEBRIEGRDOZIFFMNRLD, BT o, R0t
HETIE o® R or* & ORI BVEEERE R T,
ZDZEX, F7ERVVERIL 7 =D 4 (LoE
BEDR A EZETIL e CHBENCEZT TEY, Lok
Z2HE, 72 Vv VBOREOHKBY IFART = =
AT VR GREBE, K7 == F7VHEEL
THEETDEEZOWZNEBREI TR 7 =247
VLTS OBETFREHOBIT L - THEIRD
DT T, BLAT VYV —t FJ VOEHOLELT
Yo TnWBZEERTLDTHAB., ZDZ &R, WA
RIRAR 7+ ADBIERIERN 0,° 2 ot EEW
HEAE b oz &, RUY, 77XV VEO2MOREED
1k 7 b E RIBARIE R (Amaxd80-510nm) & DF]
B AEBEBASR (r=0.9465) B 5 L b LIFE
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L Liehih, 7 =247 VEOEENREFHL
BB ES L F7 XV VRIIRF T b TR
To,

Table 3. 3G Chemical Shifts of 1-phenylazo-2-
naphthols 2 (Phenyl Ring)

R 1 2 3 4
CH;O 141.81 121.99 114.77 160. 64
CH, 143.91 119.32 130. 19 138,41
H 145. 12 118.75 129. 58 127.49
¥ 144,17 121.27 116. 53 162,52
Cl 144. 17 120.07 129. 80 133.50
CN 146. 63 117.39 133.72 118.00
NO; 148. 09 125.71 116.71 143. 42

1-7 2 =27 V-2-77 b= AHHDIL 5> T, TNT
DGFHRe F7 VR L - THB L0085 5 ETHhid,
FOMOREDILEY T O EIL 1,2-F7 b F
s voxh (180.125ppm) EWEFEZ BRS., L
2b, 72=ATVEOHENE ST VvETHIE,
FOEED 1-7 = =T V-2-7 b—AD2{LDR
FEoHer i, 1,2-77 b2 v 2o v s
FALDEBBCEINIRL I LT EFLbRS.

L Liads, EETik 1-@-=ba7 2=17Y)
“2-77 b=nAD 2L DKWY 7 AL 18874 ppm
T, ¥ 8ppm #51F 1,2-37 b v XD BRI
AMExhic. Zhit, ¢+=rr72=AT7 vV @-=1t
R =k FTVE) OBRBTFHFEELELDORS.

i, EEF e bvolk2y 7 b & BC-NMR ©D
7 2= VIOREL OB b, HERYR
Basa b s (r=0.8269) 2t mbd, X7 ==
HEOBERILHRELZT T e ¥ 7 VEOGES S
RREWEEZDBRS.

3. BEBHRICOVT

H7wuhLa LBRYAG, TOREGREELT
BC-NMR A~2 s L APIE LTz, FOkER% Table
4 TR,

DX RBEARR 7 2 L VRO 2 RERD
2 EbRELFZFA, Foftodry rraidizs
AEBEYZITTweW. 20k iz, BEEiEko
DWW RFBZOWT(Fiebb 2 fLORTE), B O
oI i oh T, BEHENARLEY 7 FOELERHRD
higwvwoi, BBEEOEIZ LY, e bFx—Yav
NEETLBDLEL LAY, SHLRKFINE
TH5.

& i

1-7 = = A7 V-2-37 b — 30 O BC-NMR =%~
7 a3k Fig 1 W R TEEREARORADTHAD
T, TOHEY S FADMBILTR L OORERD
gy r A 0BELNCHEERS, -7 220 T /-2
=37 P AR B 7 = = Bk EOBIEIHRL,

Table 4. Solvent effects on the 13C Chemical Shifts of 1-Phenylazo-2-naphthols

.CH,;COOH: CDCl4

Naphthalene Ring

Phenyl Ring

%) 1 2 3 4 5

7 8 9 10 v 2 3 &

0:100 133.66 171.28 121.79 130.84 125.69 124.69 128.83 128.58 128.14 130.16 145.12 118.75 129.58 121.49
20: 80 13331 Ir2.72 12121 14083 12548 124.29 128.40 128.71 127.84 129.69 143.89 118.13 129.2r 127.13
50: 50 133.38 17277 121.39 140.83 125.55 124.43 128.47 128.79 12789 129.78 143.0r 118.21 120.35 121.2L
80: 20 133.24 117.89 12122 140.80 12543 124.26 128.35 128.67 1217 129.59 143.75 118.04 120.58 121.06
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Automated Content Uniformity Test of Warfarin Potassium Tablets

Toshio Suisazaxi, Masako SeExoo and Akira Ejma

An automated content uniformity test of warfarin potassium tablets has been carried using solid-prep-

sampler, peristaltic pump, and UV-spectrophotometer.

One warfarin potassium tablet and 100 m! of 0.01 M sodium bicarbonate solution was added into the
vessel of solid-prep-sampler, and warfarin was extracted with shatterring, automatically. The extract was
carried to UV-spectrophotometer cell from well with peristaltic pump, and the absorbance was determined

at 308 nm.

In the test of the tablets, average value of the content and its CV were 103.8%, and 1.4%,, respectively.
(Received May 31, 1982)

BRI GAD ogis—RBiE T aokE
ERF, REERACSH D, STRIEBFRERKT
LPRE &I ST &b il x OBIFIG O SE
FZHLTIVEEIRD L ST olc, ZOFEBRK
A EbFA—r v F OI0HEDOK DM % DS %
T 57, HHLEFHOAERTE TR T 2.,
FHET DL 5 Riip s, Technicon Instruments
B O BEAREEEE, WAELry 7, A5

R A lE TEES—-ERBRoBTLR L.
AEELTHEALREIAT 2V v Y w8 EER
¥ XIX, XX, #+RERRERACEES—ERR
PPEEIR TV S,
I RERUVEE

1. B

TAT sV VAT AAFRAEM(EE, 9.7
%). A7V va Yy age: BRERFHERM(Img

Table 1. Conditions of automated content uniformity test for warfarin potassium tablet

1. Programmer of solid-prep-sampler (SPS-IT)
Frequency of analysis
Homogenizing speed
Homogenizing time
Stirring speed after homogenation
Sample aspirating time
Flush

2. Diluent

3. Diagram of peristatic pump

4. UV-spectrophotometer

15 times/hour

6500 rpm

135 seconds

200 rpm

40 seconds

0.01 M NaHCO; solution, 100 m/x 2
0.01 M NaHCO; solution, 100 m!
Fig. 1.

set at 308 nm
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[ (12)
(25)
O 0.01M NaHCO, SPS
| (0.42) Air
Waste 4——-—-@-—
(2.0}
R —O 00000
E Waste O (0.42) =
1 (2.9
y Waste Q@ 29 ]
: Waste €O -
bm-emmme-omo-==c~--==---= Continuous
nde
I O (0.42) Air v filter
(12) ' (7 cm/min)
Waste ¢Q— 1
(0.32) Air L '
Waste (0.8) B* -
)
(0d2) 1
D‘
0.
<o (0.6) |
‘Fig. 1. Diagram for automated content uniformity test for warfarin
potassium tablet
B*: 0.03% Polyoxyethylene (23) laurylether.0.02 M Na,COj;
D*: UV-Spectrophotometer (at 308 nm)
—— Tygon tube
——— Polyethylene tube (i.d. 0.8 mm)
( ) Flow-volume (ml/min)
F#gE, =—F 4 KK#). 20t 3

FofilrAEERSELER L

2. HE

EfES0E A REE: Technicon SPS-IL i, Kv 7:
Technicon HfEREAY 7. a2 Technicon
UV-4eeEs. st Bk,
ments #51)

Technicon Instru-

LGRS S T 3

o7V vaY oA (EF, WK) % 105° T35
WEAR L, £ 100mg @&y, 0.01M X
b Y Y AY S5ml RUKE ML THE 2 L 100ml
LB, CORRIEMTKTS BT 5 T T, iR
LT5,

2, R4

Table 1 For Fig. 1 iIZR L & 512358 & g
L, #2040, WK 2RVTEEHEE0b,
SPS-T DK » v 7 iEEERE Sml #hnx T {FEHE
2, oY — 7 HEXWI0HE(16cm) 128D
IO BOREYRE TS, REHOERRLT
W WK ol h A B v — 27 2558 bhis o
LRSI 0L, R » 7T WKz, 2% 5. 0ml,

Y=1647X+0.02

r=0.99998 /

10k

Recorder response, cm (O D, at 308 nm)

04 08 10 12
Amount of warfarin potassium (mg/100m/)

Fig. 2. Calibration curve for warfarin potassium

WK &1 730107, (2R 5.0 ml % Z DIFFS
ZTCFB S, SEG—HABRET.
WK (C1oH1sKOy) i (mg) = 2l fa D fi (mg)
At bt v — 7 B X (em)
2 DODEER N B~ 7EE (em) DT
1
100

T D — Z LB I,
Il RERGOKRET
Table 1. BT Fig. 1im LAy, ROEBHFRR
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Table 2. Results of content uniformity test of warfarin potassium tablets (1 mg)

Weight of 1 tablet (g)

Recorder response (cm)

Results (%)

0. 2507 17.6 104.7

0. 2528 17.6 105.0

0. 2483 16.9 100.8

0. 2541 17.4 103.5

0. 2489 17.0 101. 4

0. 2521 17.5 104. 1

0. 2508 17.6 105.0

0. 2530 17.6 105. 1

0. 2567 17.6 104.7

0. 2544 17.4 103.7

Mean 0. 2522 103.8

CV. (%) 0.97 1.4
Lt hERY 5.0ml %3 » AL D, BRGEOLY

1. REERERUBREEIERE

BT, WK UKL 7 o8 ) WKIERC I
CHEFeF Lo EMD, 0.01M REEKEF Y 74
W% 100m! 2{EATHZL &L

ICEEDOIRE & i 1X, WK 7 3 Y ki
DORIEA Y 308 nm 2FALE, TOERICKITS
WIBYEEE Ef 12 400(pH 10), 408(pH 12) T » 7z,
RN S, Fig 1 TR X 51, UV 4R
DFERT 0.02M JREF PV wEREMTLZEEL
7z,

2. REIOHMMRRAE

IEZAIT BER s, SPS-TT R o E#E5 1900,
3900, 4700 Ru* 6500(r, p,m) T2 46, $H*HRF:
L, WK ¥tz & o5, i borhth
D~ 73, 16,40, 16.45, 16.40 K0 16.45¢m
Th -t HOEET VT d WK kiERS
o EmEshs b0tz bR 5.

3. HEHR

WK @ 80, 160, 200 B 240 ppm DKIFEEOF

95 ml &L, BiEEAER L. TofERE, Fig2
Rt X 5, [EMHEEROAEBIREL 71X 0.99998, 1T
Jrbix 0.02(cm) THRTREMERTH -1

4. BELHRE

WK o 200 ppm KiEWHOF 5.0ml % 7 7 R
AT E D, IR OTFRFF O &M TIRELE
5, BBREDC— s OEIIFDO Y~ 7 Bk
T, WO X3 CRAERiAE bR, 16.4(F0E),
16.7, 16.65, 16.7, 16.7, 16.6, 16.65(cm).

IV SEBHE—MHERROER

Table 2 iIZ;R L= X 51z, =0 WK #Hirnait
—MERB ORI FIR RIS AT 5P 103.8%, &
B 1.4% THok.

vV & &

Technicon Instruments % D EASVEHG FLE,
WOIBEER v 7, BRI 2L, Y7 7
Y va ) v aE0ERG—URBROA TS ET Sk,
OGS, ZOEIBOHF O IS — R
CiFATE L DEETS.
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Studies on the Quality of Enzyme Preparations (IIT)

Pharmaceutical Studies on Commercially Available Bromelain Preparation

Tsuyoshi Tanmoto, Hideo Fukupa and Jiro KawAMurA

The results of the assay for bromelain potency, and the disintegration, weight variation and dissolution
tests carried out on commercially available bromelain preparations (coated tablet: 7 samples) were de-
scribed. When samples were extracted with the aqueous solution containing 30 mM cystein and 6 mM
EDTA (pH 4.5), three of the seven samples contained less bromelain than 80%, of their labeled amounts.
However, the bromelain potency of these low potent preparations was increased when the preparations
were extracted with the same aqueous solution containing 0.4 M NaCl. The disintegration test for enteric
coated tablet defined in J.P. IX was applied for the bromelain preparations, and these preparations com-
plied with the criterion of the disintegration test in J.P. Although the weight variation test in J.P. is not
defined for any coated tablet, this test just applied to the bromelain preparations for fact-finding, and five
of the seven samples were found to be in the deviation range defined for “Tablet” in J.P. X. From the
results of the disintegration and dissolution tests, it was presumed that the maximum dissolution time for
bromelain preparation may be correlated to the average disintegration time for the preparation.

(Received May 31, 1982)

HoxXTHH ST BEEEIH o B FIF B BY
LComHxToTW5, BET Ty ve—2a
BAP, T AFLVEFP, Fe by IS VEAPR
U by A vEFR oL ToBRHEY T, TOHE
B3 TRBELTWS, 7 r 274 VvEFIZEL T,
HiE (BF53EE) ORFHC IV TREMTHEY TS
FHFME L BNEEI T B 0T, &8, BES = £
7 4 vElFIE RO S ECEEL, T OUFENY
EIZ W TOlR T
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1. RE-2BF- 2%

1) 3 SEAFE LT v 2 T4 VA7 TR
I STHROBEFICH D, EREIEL B0
FTH ot

i) BTG B AT A V5.7 g R =5V
v 7 I VIR MY v A2 28 g wKIZEML,
I N KEEfbs b U o AR AWC pH % 4.5 1T

WLt Kahne Cofiy 1000ml k35, AR
T3,
i) G : ~v~=—AFVEC LI DEHEY €1V

0.6g % 0.05M ) vit—KFEF VY T A¥K 80ml iz

whL, INERBRepH7.0 R FHE L, KE¥he T
10ml &3%. AHETS.

iv) EERFE :0.11M b+ Y 7 = AEHTE, 0.22MEE
by AR 0.33M B aShiE RT3,

v) FeoviElER  ARRBAEERF S vE
FAuv 5,

w)%lmﬁwﬁzﬁ #79 AR H—BABhiE

, FABIEARRE OB RE » TR 5.

2. Eéﬁ&ﬁﬁ

ERA—ERIL20. BRHEENRE #Ho

ﬁhﬁbrﬁ%bn

3. HAEEAER

A AR AL 36. FAAEREL(6) IistED
mﬁ)%ﬁ#&UEMﬁ@%L%1ALtw7t»
FILASF DBFI DTN - TR T 5.

4. AHRAR

BARRF—BAREY. BERRECF 1 (H
BRARY v ME) RE-THRBRLA, Rz 0.2
mM FFS5FF VBT P v AR ST 2R A
7o, WOMEEL 37£0.5° 12 b, RAE4ER LD,
ARy MEAR, BERTIIDAALEE, Ry
37+0.5° RS L EBTFORBRTGC B L, HbiT
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100 rpm CEIERED 5, BHERAE, 1570 ©FE
Wi 10 ml 2R 5, BHBELAITERT5 EEBI
B fcdh & I 0RREE N2 5. I LT
BEOSL, oG 9ml i 300mM EEE Y
A5 A4 vERY 60mM EDTA 24t KiEW 1ml #
k., SO LIcts:, 7= 254 vONH%E 5.
MEERER, i) IRFLCiE L TET 5.

5. AR

i) s O T

AE 2 SRl & b, AR THERR R X oRIRDE
WIEL, Kok AIRTHE, FUICANK, BERATUL
2ml ML CTThos8L, WRELKE, »ARA7F
AT, FEIESRTPNE 100 ml 2RGT XS
vy, RN A A7 7 Aniifby, BICERARKT
BNz CEMC 200ml &35, O ELaHEL,
Bohi LBy e 5. Rt o
ExEciy, BERNIUEEINA T 1 ml i 30~
5078 474 VB R ST EREL, REERET
3.

B : ABIZ 17T B3ELAHEDRE R AR L, H—
R L olayEciih, RTAKE R
#IET 5.

CH:: EEFIREOR DT 0.4 M b+ by v a
FEURERRE e TAS L A ET 5.

i) {3k

kb 1ml 2IERHCITY, RBRFCAK, 37
0.5° 12 5 4TAR>. JhT 3710.5° =Pl UiciGTIwg
Sml A RERTh ORUEHEAT e Il 2, BRI
IabithT 5. IEHIT 10 FMNE0E, HEHEE Sml
whink, X<IEDILF, 37x£0.5° 12 40 HMIEIE L7
#, ELAAHKEITHET 5. Ao 2050
DRI 275 nm T i3 2 WEEE A 2K xR e L
TET D, P HARHGE 1 ml S RhRREE Sml %
Izt LI Sml #i0x T, UTRBRCIREL,
TEEE do 2 PET D, Jlics m o v fJUHEE ST
ith, 0.IN HECEMAL, 0 1lml Fro v
50.0 pg BHEUWARYUL, TORNE 4s Kk
RELTiES 5.

Ta AT A4Vl GEAL/$0)

=4iﬁxmx%xﬁﬂmmﬁ2§%%ﬁxmo

B2, 17w 254 VBRI ERERIEERE TS
Micrro v g WHKBTIERY Y52 sHEHE
TH 5.

MR E R

1. BERRZEREB

SERR LI T v 2 7 1 YEFIIBEEDOERTH
D, LR IELIcLOTH-T:. BRICILEE
Y TR e & DFIE R 35 L A Aic o T IhE

Table 1. Results of the weight variation test for commercially available

bromelain preparations

Number of tablet
ﬁﬁmglﬁ c\g.-r?]%e Range of weight having the deviation C.V.*
(mg) (mg) of more than 10, 7.5
9 or 5%
1 197.9 219.0 ~ 174.5 4 (>7.5%) 5.45
(1) 125.1 129.3 ~ 120.0 0 (>7.5%) 2.02
2 254.1 263.3 ~ 245.5 0 {>7.5%) 2.08
(2) 145.8 148.3 ~ 142.3 0 (>7.5%) 1.00
3 404.6 420.5 ~ 378.8 1 (>5%) 2.17
(3) 218.3 224.6 ~ 210.2 0 (>7.5%) 1.55
4 205.9 219.2 ~ 195.3 0 (>7.5%) 3.22
(4) 110.7 113.8 ~ 108.2 0 (>10%) 1.16
5 211.6 230.7 ~ 199.9 1 (>7.5% 4.13
(5) 114.4 120.5 ~ 109.6 0 (>10%) 2.80
6 302.1 318.9 ~ 281.4 3 (>5%) 3.13
(6) 172.2 179.0 ~ 164.5 0 (>7.5%) 2.33
7 316.8 331.6 ~ 300.2 1 (>5%) 2.53
(7) 172.6 180.0 ~ 164.1 (>7.5%) 2.40

Samples designated in parentheses are preparations which sugar coat is removed by washing

with water,
* coefficient of variation:

(standard deviation/average weight) x 100
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Table 2. The potency of bromelain in commercially available bromelain

preparations

Sample number  Labeled amount

Bromelain potency (% of labeled amount)

{units/tablet) Method-A Method-B Method-C
1 10000 107.9 121.0 114.2
2 16666 77.6 86.9 87.6
3 20000 -113.9 - 151.4
4 10000 72.2 81.0 79.6
5 10000 57.2 70.6 71.6
6 10000 94.4 97.0 93.6
7 31000 98.9 1021 106.0
140 100y
k=
- 5 =
Bem : 3
28 o £ 2
ag ° 8z
= 2 100 5 25 60
&2 c B
PR £ 3
E3 g T3
5B 55 40
R
60 20
0 01 02 03 04 05
NaCl concentration {M) 0

Fig.-1. Eflect of concentration of sodium chlo-

ride on the extraction of bromelain from
preparations

RERBREOHBIZL WA, FlkXE L EROER
REDEERXIUET S B TAR—RARE, ERFE
EREEOSFIOTRICHE L TRE % To 7. Table 1
CRT Lo, BifE 2RO 4CIRREDEK VIR 5
LOIRTFEL o0, Bk 1, 3, 5 6 RU'7iT
BEEORMEABL 5LONFRER 4, 1, 1, 3 &
VI EEELL. 28, REOXKED 25X 5
Dikiedyote. —F, BERERZKTHRCEL, —BKR
BREBRLLLDOEDWTHABY T2 THRB E, TX
TORKT B TREZEOEER ML 5L DIXFEEL
Mot THEREBHHEEL 1.00~2.80 OFEZ D,
R S BioBE TOETHRETHRTEL b

Eigote. ZOBEEND, ERYPETIERL-T
MRFED TV FRRE TeDHEID D 5080 R
FIETHOEEOEM T OEEMSEIL X FHES
hTWBZEND bR,

2. HEHER
THOWMGED T v A7 4V AMER 1) ARBEOH

HOTUTEL L7 3 RO CRE L ARSI 2

1] 20 40 60 80 100 120
Time (min)

Fig. 2. Dissolution profile of various bromelain

preparations in 2nd fluid containing 0.2
mM sodium tetrathionate

WTHIEL, T ofER%Y Table 2 [ZRL7:.

AEE AR THER LS A, &tk 1, 3,
&U7M§mﬁﬁ@%éut®bm%mbtm,ﬁ¢
2, 4 RU'51380% NTFONGLARE Iehote. &
AN AEDIRFFRORLSEEFLER LT, BE
REBOMBELZRHBIE L T5BETRRETS &,
FRTCOBEZ S TAETEALIME h B P
Bohi Flxd, ABETIISIZDAHLIT X eds
STk 5 TL BETINYDDmA R L. —7,
MHRCAVARRFREY 0.4M kY v a%
SURRATRC R T2y, BTAB LR
CEOGHEL CB BB YRERE T3 CETRR
LT& 5 & BEEARZ TR TOWMKT IV TAET
Bl hEuiinigohni. LnrdbZoCk Tl
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WHETE LB SRk, 0.4M kT b
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Table 3. Results of the disintegration test for commercially available bromelain preparations

Disintegration time Average *

ﬁimgli tab'lget number disi:?;gegation ¢t
1 2 5 6

1 10'20"  11'45"  12'00" 12'25" 13'00" 14'00" 12'22" 10.6

5 20'40" 20'45" 22'00" 22'35" 26'S5"  30'40" 23'59" 15.3

7 3115 32'40" 33'50*  34'00" 38'50"  39'30" 35'01" 8.8

VY AR SUBRTREEEATREZ g8 Eh 3
HORPE X » TRBERDE»GL 77 27 4 VA
HERTLB1DTHBEZELBRD.

LicdiaT, v 274 vEFIONMRARL, B
HBVCIZCHETHRETR Y TR L TT 5 OB AL TR
HEGEANL GART2 30 IER T3 EELD
B, Lrl, BEIANEESBERETSZZ &
b, €y T4 vISBENEREELD, TOTEMN
fic s v b5 2R LS. —F, CHILER
BEAFIAL ChiEEE&ZT LTSz, @l
HECNA IR X o BB E{ER TS Z LA TE,
BETEE IS LA v FIIERTZENT
%, COSENBBELD CEOHNTrAT A VEL
FONMMRERE LTUIFE LW

e bV Y A X BB EFIA U RRER
OFBENER TV B & E BB, T OEOER
B2 TiEE Lthic. 2 fHOBAZ AV THEN
THIBHIZ B TiE 0.2M Bl Ekoffkr U A
WEETRAO LR LIz (Fig. 1), LichioT, 0.4
M b b Y ¥ A R EUBRFATHTHE 2 17T 2
+HERTREMABONRETHS D LRI .

3. HHRER

s 1, 5 ROV7 0 SEFHOEFITOWT, Thb
OEHEER AR A s v METHIMGE L. B
Wiz 0.2mM F b SF A VERF P U S AR ETE 2
BWrRHEA L. ThEh o BHEEY Fig. 2 WRL
fobt, T ol () %, #ENIEH LT -
AF A v AMOFEFRECNT AL ER L TH 5. Hifk

19405 C, Mdk 512459605 C, #itk 71349805 T
FRENGRDBMMRES bic. WTFhoBELEE
HAUERICE LB R A T Al DET AR bl
CRIET e AT A VHREEECHE L TT o0 ) Tl
RLEETHHD e &£ bbb, k5 OBHREHN
{Ev i Table 2 DHIffiARESERENOHE LA LD
IZBFIR D EEAMEN D TH 5.

— 5z, K HEEOEFOHET I ORAEH
BER & IR & ORI ETHA RS b D T a8
FHEhD, Te 234 VvHEFOEEE, Bkl 5
RO 7 OHAFIERER O H% Table 3 ITRLTH B,
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Determination of Heavy Metals in Nipple

Takashi Suzuki, Mitsuharu Takepa, Mitsuru UcHIYAMA

The contents of lead, cadmium and zinc in the commercially available nipples were examined by the
method of atomic absorption spectrometry. The levels of lead were for the most part between 1 and 5
ppm in the nipples which were made from isoprene or natural gum, and on the other hand the ones which

were made from silicone gum were less than 1 ppm.

shown though its contents were just a little.

In addition to lead, the presence of cadmium was

The contents of zinc in the nipples which were made from
isoprene or natural gum, were between 0.2 and 5.9 mg/gum (g).

The results suggested a week correlation

between the contents of cadmium and lead. Migration test showed that the contents of lead and cadmium

in water were less than the detection limit.

(Received May 31, 1982)
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Table 1. Operating Condition of Atomic Absorption Spectrometry

Metal

Pb Cd Zn
Wave length (nm) 217.0 228.8 213.9
Lamp current (mA) 5 3.5 5
Slit width (nm) 1.0 0.5 1.0
Air ({/min) 9 — 9
Acetylene (!/min) 1.0 — 1.0
Drying temp. (°C) — 100 —
Drying time (sec) - 15 -
Ashing temp. (°C) — 500 -
Ashing time (sec) — 10 —
Atomiing temp. (°C) — 1200 -
Atomizing time (sec) — 2 —
Injection vol. (pi) — 5 -

Table 2. Recovery of Metals fortified to Nipple

Metals Residue?? AddedV FoundV Recovery (%)
Pb 2.94 1.0 4.08 104
Cd ND2 10 8.8 88
Zn 700 1000 1660 96

1) Pb, Zn: ppm, Cd: ppb
2) ND means not detected (<0.5 ppb)

Table 3. Contents of Lead, Cadmium and Zinc in Nipple and their Migration into Water?

Migration into water

Sample G GEd) (ol P cd Zn oo
(ppm) (ppb) (ppm)®  1©
Isoprene gum 1 ND» ND 0.5 ND ND 4.8 (0.96)
2 25 ND 0.2 ND ND 25 (1.3)
3 ND ND 0.7 ND ND 7.7 (L.1)
4 11 3.7 0.95 ND ND 7.1 (0.75)
5 2.7 7.2 5.9 ND ND 7.3 (0.12)
6 29 6.0 5.0 ND ND 5.6 (0.11)
Natural gum 7 L1 8.5 0.85 ND ND 2.6 (0.30)
8 3.5 6.9 1.2 ND ND 2.5  (0.21)
9 4.1 8.3 L5 ND ND 2.3 (0.26)
Silicone gum 10 0.54 0.8 0.1 ND ND 1.9 (L.9)
11 0.4 0.8 0.06 ND ND ND  (0)
12 0.41 ND 0.02 ND ND 0.15 (0.75)
13 0.27 0.8 0.4 ND ND 1.7 (0.43)
4 10 2.0 0. 04 ND ND 0.44 (1.1

1) Migration test into watcr was carried out using 20 m! of water/gum (g) at 40 for 24 hr.
2) 94 means the per centage of the migrated zinc into water.

3) ND means not deceted (Pb<0.05 ppm, Cd<0.5 ppb, Zn<0.2 ppm)

4) ppm means part of migrated zinc per million part of gum.
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Chart 1. Correlation between lead and cadmium
contents in nipple
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Effect of pH of Mobile Phase on the Retention Times of Preservatives,
Saccharin and Their Related Substances in Reversed-phase

High Performance Liquid Chromatography

Saburo Karo

The effects of the pH of the mobile phase in reversed-phase high performance liquid chromatography
on the retention times of dehydroacetic acid, sorbic acid, benzoic acid, saccharin and their related sub-
stances were examined.

The retention times of carboxylic acids increased remarkably with lowering the pH, but the increase
in the retention times of saccharin and sulfonic acids was relatively small. The retention times of o-toluene-
sulfonamide and other amides were not influenced by the pH.

(Received May 31, 1982)
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Fig. 1. Effect of pH of mobile phase on the retention times of prescrvatives,
saccharin and their related substances on reversed-phase column

Condition: column: Nucleosil 5Cig ¢4 % 150mm, mobil phase: methanol-
0.025M phosphate buffer (10: 90), flow rate: 1 m//min, detector: Shimadzu
UVD-2 (254 nm) and SPD-1 (280 nm).

DHA: dehydroacetic acid, SoA: sorbic acid, BA: benzoic acid, p-HBA: p-
hydroxybenzoic acid, SA: salicylic acid, Sac: saccharin, o-SMBA: o-sulfam-
oylbenzoic acid, o~SBA: o-sulfobenzoic acid, o-TSAm: o-toluenesulfonamide,

Y4: tartrazine, R2:amaranth, B2:indigocarmine,

SAm: sulfanilamide.
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Studies on the Bacteriological Examination Methods of Hot Spring Water

Hiroshi KuraTa, Hiromitsu Kurisu, Kimie YANAGIMACHTI,

Goro Kompe*, Yoshiyuki Asamr* and Yuetsu TORAIRIN*

For the examination of coli-form group and heterotrophic bacteria in hot spring and drinking hot sping
water, fermentation tube method and standard plate count method were investigated using artificial hot
spring water, respectively. The artificial hot spring water was prepared with 23 inorganic salts, based on the
chemically analysed data of natural hot spring water. For the test organisms, Escherichia colia train IFO
3972 was cultured in tryptosoy broth for 20 hr, while the river water in which bacteria are usually counted

at level of 1,000-3,000 per m! was used as an inoculum of heterotrophic bacteria.

As the bacteriological

examination of hot spring water, except for strongly acidic or strongly alkaline one, applicable possibility of

both methods was confirmed.

(Received May 31, 1982)
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Table 1. Components (ml) of artificial hot spring

Aryificial hot spring No. & name

Salt concentration 1 2 3 4 5 6 7 8
™)
Fukuroda {{:ll;%[:z Ikaho Shima Ajiro A?&‘;%‘;i Kusatsu Shuzenji
0.01 KCl 2 6 23 184 265 29 50 15
0.01 NaF 10 1 6.5
1.0 NaCl 1 10 24 174 1.6
0.1 NaHCO; 19 14 40 10 26 48 83
0.1 Na,SO, 13
0.1 CaS0O, 1 6 33 39 40
0.01 MgSO, 8 32 1.6
0.1 FeSO, 1 dorp 20 1.5
0.01 Na,CO,3 0.3 0.5 6
0.1 HBO, 1 4 2.2 15 1.5 1 2.4 1
0.1 Si0, 3 12 33 30 10 31 4.1 7
0.01 MgCl, 37 145 400 135 37
0.1 Al,(SOy)3 1 drop 0.2 0.05 31
0.1 Fey(SOy)s 1.6 0.1 0.05
0.01 MnSO, 3 4 53
NaHPO, 0.1 10
HASO, 2.5 0.2
1.0 CaCl, 10 2.5 0.15
0.1 MgSO;, 125
0.01 CuSO, 0.1
0.01 NaBr 29
0.01 Na,S 70 10
0.01 NH,CI 5.6
0.1 HCl 307
0.1 H,80, 221
BHBMEMT O THRI L 7=, RO YL AERERE U TEATRAKZELE
- (Table 1),
SIET O, L (e

1. H#H

1) RKOERLARS

FEAMRE, NaCl, Na;SO,, NaHCO;, CaCly,
CaSO,, MgCl;, MgSQ,, FeSO,, Fe,(SO)s Rt Al

(SO y% ZRH AN TE O RELC TR LA b D A,

WERKSE LT, CuSO,, MnSO,, NH,CI, NaBr, KI,
NaF, Na;S;0;, NaHPO, B1* AsO; % @K HIE
OB L TRV o, BRI E, Si0,, K,
HBO; Kt¥ NaS o 4 flia B ie.

2) ATEZRK

AT, SREFHEN TR L ATER
EERGES DT, WARGEY, BERGE

* TR OREEGEAREONE 5 2 Tt

3) RAmHK

TR, ThENBUCREm iz, B
FECIEBIE DR E Ui, REBuC AR AUKIL,
B Rz 13k THh 5.

2. #EH

KT TR T Escherickia coli IFO 3972 $hEH
\», Tryptosoy broth T 20hr §73% L= THiiA TR L
THvie.

—RiET e, R E LTI GEelll) %
JAuste, AIAKep o—Ai% 0 1 0L, AR 1 ml &,
1000~3000 7o T SEHFE TIRE T A THEERN,
100 BERC 75 X 5 AL (PIK) &% sEiLi.
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W, FRFT LKL LK oERRRET-
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3. gHh

KRIGHERERBRICIL, TS 1 =2 g (LB £53th)
% v~ Difco #HEl% A L7,

— B AR ez 12, Difco #%L Plate Count
agar H{FRA L.

4. EBRHFERUER

1) XBEEBERR

() KRFERRBRLE, A7 1 =2 VRS R
LCfTote. T bbb, 205 LB i35 (10m!
M) 10ml Zue 3f5E LB 55 (50 ml 1) 25 ml

#ER L, 10ml Bi& 50ml i L. B BRI
SELEETS. - ORFSCSERESRENL A v
7T VT 4 AR —BBEE Ui R & OILERSIET,

ATRAKBRORAERKE 10ml i S0ml 572
WINLIcts, E. coli FHIRT R AWEETHY 10 15>
HEL, 357, 24~48hr 4 % 1% O HORARELL
7.
(2) KB+ 2 ERFOREEHIET 2580
J2EF (Minimum inhibitory concentration) U KIS
BHOREYHAT AR O EE (Maximum  growth

Table 2. Bacteriostatic action of salts in hot spring on growth of E. coli (1)

(Fermentation tube method)

Salt Inoculation Growth of E. ¢oli in salt solution

Name Concentration 50 ml 10 m!
all number/test tube A B A B
NaCl 360 9000 - - - -
100 9000 — - - +
50 9500 + + + +
10 9000 + + + +
NaS,0, 10 9000 + + + +
9000 + + + +
0.1 9000 + + + +
CaCl, 10 9000 + + + +
1 9000 + + + +
0.1 9000 + + + +
CaSO, 1 9500 + + + +
0.1 9500 + + + +
MgCl, 10 9500 + + + +
1 9500 + + + +
0.1 9500 + + + +
MgSO, 10 9000 + + + +
1 9000 + + + +
0.1 9000 + + + +
Aly(SOy)s 10 9000 - - - -
1 9000 - - + +
0.1 9000 + + + +
H;BO; 1 9000 + + + +
0.1 9000 + + + +
0. 01 9000 + + + +
0. 001 9000 + + + +
KCl 1 10000 + + + +
0.1 10000 + + + +
0.01 10000 + + + +

A: 24 hours incubation.
B: 48 hours incubation.
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Table 3. Bacteriostatic action of salts in hot spring on growth of E. coli (2)

(Fermentation tube method)

Salt Inoculation

Growth of E. coli in salt solution

Concentration 50 mi 10 m!
name g/l number/test tube A B A B
Na,$ 1 10000 - - - -
0.1 10000 + + + +
0.01 10000 + + + +
Na,S5i0; 10 10000 + + + +
1 10000 + + + +
0.1 10000 + + + +
0.01 10000 + + + +
CuSO, 0.1 10000 + + + +
0.01 10000 + + + +
0.001 10000 + + + +
NaF 0.1 10000 + + + +
0.01 10000 + + + +
0.001 10000 + + + +
MnSO, 0.1 9500 + -+ + +
0.01 9500 + + + +
0. 001 9500 + + + +
NH,CI 0.1 9500 + + + +
0.01 9500 + + + +
0. 001 9500 + + + +
NaBr 0.1 9500 + + + +
0.01 9500 + + + +
0.001 9500 + + + +
Na,PHO, 0.1 9500 + + + +
0.01 9500 + + + +
0. 001 9500 + + + -+
A 24 hours incubation.
B: 48 hours incubation.
allowance concentration) @.»R u, AU EERE ERZ oW T, LA ORI IETILIEYLEE T

AETHW A & AT AR L, KIBE
EELE, B _.Jgtwﬁ‘ggiﬁf Bio-log I photometer
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Density TR 7z,

bR APl OB FRAuT Table 2,3 1Tk 7.

KIGHEDOFEE ML Ehicoix, NaCll00g/l, Al,
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lg/l D3WORFRGTTH Y, MORMIRBRL
BRBETY, ThEPhKRBHORERMEEY, %
T ERE, WThi 100mg/l ¥ TRIGHOFET
ICEEIEID bhisd ofe. KIBHORERINZ BE

VIR ETITRBEC O\ T R~ 12 KU Table 4
CRTERD THDB. REPLOILHRG IR TIGE
IR BER O S E TR, S0 ol sR S
WEEX Y3, TOfME, K LFUET 1 a2 v
Tz TR L e &, KBRTHROKEBTHITORE %
ﬂ*T% EhwioEFHrbhs,

(L2 % 2 (5 RO 3 S INREFLNE 7 1 = v
E”“t: 10m! BReF 50ml #inz, KBEERERELT
AL, RETHANIECOWTRRLCER,
ThoERa s, B ORMEHRAEE T, R
B o B Y r b neE X bR b
(Table 5),
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Table 4. Minimum growth inhibitory concentration and maximum growth allowance
concentration of E. coli in various salts broth

Minimum growth inhibitory

Maximum growth allowance

Salt name concentration concentration

M g/l M g/l
NaCl 1.7 100 0.17 10
Na,SO, 0.7 100 0. 52 75
NaHCO; 0.59 50 0.12 10
CaCl, 0.2 29.4 0.1 14.7
CaS04-2H,0 >0.07 >10 >0.07 >10
MgCl,.6H,O 0.25 50.8 0.1 20.3
MgSO,-7H,O 0.75 184 0.5 123
FeS0,-7H,0O 1.7mM 0.5 0.8 mM 0.25
Fey(SO;);3-XH,0 2 mM 0.79 1mM 0.39
Aly(SOy)3-18H,0 <0.2mM <0.16 <0.2mM <0.16
KI 0.5 83 0.25 41.5
NaF >0.04 >1.6 0.04 1.6
AsyO3 1 mM 0.19 0.5mM 0.1

Table 5. Maximum growth allowance concentration of E. ¢oli in various salts broth
Maximum growth allowance concentration
Salt name Inoculation 10 m! Inoculation 50 m!

M g/l M g/l
NaCl 2,05 120 1.71 100
Na,SO, >0.7 >100 >0.7 > 100
NaHCO; >1 >84 >1 >84
CaCl, 0.09 10 0.09 10
CaS0,4.2H,0 >0.07 >10 >0.07 >10
MgCl;-6H,0 0.25 50.8 0.25 50.8
MgSO4.7H,0O >1 >246.5 >1 >246.5
FeS0O,.7TH;O 1.7mM 0.5 1. 7mM 0.5
Fey(SO,)3- XH,0 3. 1mM 1.25 3. lmM 1.25
Alz(SO,);-18H,0 <12, 5mM <8.33 <12, 5mM <8.33
KI >0.1 >16.6 >0.1 >16.6
NaF >0.04 >1.6 >0.04 >1.67
As;O4 0.5mM 0.09 <0.25mM <0.05

AT 8 FiE & TARBRK 6 FEH (NERHR 218
B) wonT, BREEEMBOTREERC XY, KR
KA E L CHBE LR, EERBRER
T, WTERAHBERES BB D bR o, &
wEAk ez, 1N NaOH 7% & fve, pH{E® 7.5
TAEIE Ude d DDV THRET L7c#E R, i L
TRERERED LRI 7D T, KIBHOIHTY
TAELI-ORMBRENETH-TctBbh % (Table
6, 7).

(5) i Uik o RIGEE TR, REEY

5% 103~1 x 10* EHE U ATHE UK ROTRRRREK
% 51.5°~52° iZ 10min R L7, KIGEFRR
L EIBC BT ing, 24~48hr 353 L7, o
I KRB OREAIMIE S i b O BER GHiRE
RATLRMA), BITHR (FERALRBR), 7kl
A(UHFATRSK), BEsgER GiEATRR
A) ROGRFIR (BB ALRFEK) 058K THh-
#= (Talbe 8, 9).

2) —IEMERAR

(1) 1L22ELo BIAAR
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Table 6. Effects on growth of E. coli by artificial

. Table 7. Effects on growth of E. coli by natural
hot spring water

hot spring water

Growth of E. coli
(Optical density)

Artificial hot spring (Optical density)

Hot spring name

Growth of E. coli T —

No. Model name 24 hr 48 hr A B
1 Fukuroda 0.78  0.75 Tkaho (Drinking) 0.60 0.56
2  Hakone Yumoto 0.80 0.80
4 Ajiro 0.73 0.73 Atagawa 0.70 0. 65
5 Shima 0.65 0.65 Hakone Yumoto 0.65 0. 62
6 Kusatsu (pH 1.4) 0 0 .
Kusatsu (pH 7.5)* 0.80 0.80 Hakone Ashinoyu 0.80 0.75
Hakone Ashinoyu 0.80 0.80 Control (Distilled water) 0.80 0. 80
8 Shuzenjt . 0.80 0.80 A: Sample water 10 m/ inoculated to 10 m! of
control (Distilled water) 0,83 0.83 double concentration of L.B medium.
24 hr: Incubation time is 24 hours. B: Sample water 50 m!/ inoculated to 25 ml of
48 hr: Incubation time is 48 hours, three times concentration of L.B medium.

*: pH adjusted by 1 N NaOH.

Table 8. Effects of heating on growth of E. coli in artificial hot spring water

Inoculated salt solution

50 m! 10 m!
24 hr 48hr 24 hr 48 hr

1 Fukuroda 5600 + +
1100 + +

2 Hakone Yumoto 5600 + +
1100 - -

10000 + +
2100 + +

3 Tkaho 5600 - +
1100 — -

10000 + +
2100 + +

4 Ajiro 5600 + +
1100 —+ +

5 Shima 5600 — +
1100 - -

10000 -+ +
2100 + +

6 Kusatsu 5600 — —
1100 - —

7 Hakone Ashinoyu 5600 - —
1100 - -

8 Shuzenji 5600 + +
1100 - +

Artificial hot spring Inoculation

No. Model name number

Heating temperature: 52°, Heating time: 10 min.
24 hr: Incubation time is 24 hours.
48 hr: Incubation time is 48 hours.
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Table 9. Effects of heating on growth of E. coli in natural hot spring water

Inoculated hot spring water

Inoculation
Hot spring name 50 m! 10 ml
number
24 hr 48 hr 24 hr 48 hr

Kanbayashi 1 10000 + +
2 3500 + +

3 10000 + +

Fukuroda 10000 + +
2100 + +

Control (distilled water) 5600 + +
1100 + +

10000 + +
2100 + +

Heating temperature: 52°, Heating time: 10 min.

24 hr: Incubation time is 24 hours.
48 hr: Incubation time is 48 hours.

—RE BT RIE TS o T, SHEREREIIK
RO HIE R R Ui, F OB EEANIET
DT, RAT LR L THEBAY A, &
BRICHETREK Y 100 & L, AR RE L - TR
Lz,

1L aTcik, CaCly, MgSO, ik 50g/l, NaCl,
Na,S04, NaHCO;, MgCl;, HBO, Ft* Na,S;0; Tit
10 g/l =, Na;Si0;, SiO, 23 1 g/l G, Na,S, NaBr,
NaOH 23 0.1g/l T, %7 FeSO, Fey(SO)s, Al,
(8Os, HC, KI, Na,HPO, 7% 0.0 1g/l T, CuSO,
2 0.000l g/l DPET, WThIMEOFREHIMH X
R, ERKOMEMEE OBCHE N AEEN DD
bLite (Table 10, 11),

(2) ATRBKROEH

ALR K RO RARE R KD — R HIE DR R
BiE3fEF% Table 12, 13 kR, ATERKT
¥, 24hr BEFECEME (G8H), WMAKER @BR) R
UTREHEERER () NREBEDR L, it
HrEZEZE AL, 48hr ok, HCiAsel (UF) &
B R (BES) chREEN AL

RATLBK T, BRSBBRKERRE L EL
Db, FENCEZEOELL DI, EHR
A, BJIHRRK, Bol, BRERLE 7R 48
hr) th ot

(3) MR Uk y — i e B T

—REAITE 2 LA AR R K No. 5 ROVKARER
Ko EMIRFRD 2 5B RE KENA B e -
7228, BEARCTRLMAIERCH 7. Lrl, 48
hr BERHEBOBRATTE, ATERK No.3 officity

HHEEEMLcb DL DB o7 (Table 14),
# =

79 ¥ A v ORFIKROER YR O IR RD
Tk, KIBHEEOREE & L TMaConky i1, Endo
B EEXRAV A HRICBR W 528, TR TR,
WEREBREDOIRE A e\, Lt » T, EEMEEn
TeAEARBEOMETIEL, BRKkhoXRBE (D)
B, H3VR—BHEERONE R, A1 =2 VE
B X 2RI ARG RO EFE RS AR 2 H
We— IR, WA TH B HFEHITDOU
THRET L.

REKPCBHERT DT hThobER e L 5K5
HORBENEYIRIT 570D, 17O R
TEERARL T o7& =25, NaCl 100g/] & Aly(SOy);5
10g/l T2 NaS lg/l THREMENE L. =0
5%, Al(SOp)s Tik, BRI LEORAFCESY
£U, BN TELIEND, FEHMRNITE - T
EtEpidp A, ¥z, NaS ik pH 23 12 L ED 7T
AV EE TSI ERBRMEDRETHAS. £
DIFHDISTEDILER T TIY, KIBHORBBIEIL
<, L5 S5ARKEEHBALL. BRISEEHEOILER
GO TRADFEBRIEBERORREET HRBED
W Lic, TR T, FBEE LEEORRBKZ
FINDTMRAREL VEL, FEORRKORER
RIS boLELORS. L, KRRT
{EEBEERIR LI Fex(SOy)s RO Al(SOg)3 X, i
#p 2mM o pH % 2.5 THH, 1mM tpH26
#RL, %#20.2mM ¢ pH3.9 RELA 0
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Table 10. Effect on growth of heterotrophic
bacteria by salts in natural hot spring
water (1) (Standard plate count)

Table 11. Effect on growth of heterotrophic
bacteria by salts in natural hot spring

water (2) (Standard plate count)

Salt name Concegx};ra.tion pH o5% Salt name Concergn/tlration pH o4
Distilled water 7.0 100 HBO, 10 4,9 23
NaCl 100 5.9 29 2 56 1L

10 70 1 5.8 83
1 93 0.1 90
0.1 92 0.01 82
Na,SO, 10 6.0 58 Na,$ 1 12 1
1 86 0.1 10 81
0.1 87 0.01 6.9 95
NaHCO;3 10 8.9 45 Si0; 1 9.8 50
1 8.4 113 0.1 9.0 96
0.1 7.6 100 0.01 7.0 104
CaCl, 50 7.0 35 MnSOq4 1 6.2 93
10 90 0.1 86
1 84 0.01 105
0.1 91 0. 001 6.6 82
CaSO, 2.1 6.4 9% Na,$,0;3 10 6.8 79
1 109 1 105
0.1 9l 0.1 114
MgCl, 10 6.2 64 0.01 106
1 85 HCl 1 1.5 3
0.1 84 0.1 2.9 16
MgSO, 50 7.0 44 0.01 4.6 77
10 84 0. 001 6.6 91
1 84 NaOH 1 10.5 2
0.1 83 0.1 9.7 82
FeSO, 10 3.5 1 0.01 8.7 102
1 4.4 30 0.001 7.0 102
g: (1) | g: Z; :g CuSO, 100 5.0 1
0.001 5.6 98 “1’ gi 2
Fey(SO)s3 9 1.8 1 0.1 ' 83
0.9 2.4 12 0.0l 106
0.09 2.9 17 .
0.01 4.6 40 NH,CI 100 6.6 91
0. 001 5.8 81 10 1 101
Aly(SOy); 10 3.4 1 NaBr 100 79
1 3.4 12 10 90
0.1 3.4 17 KI 100 6.5 35
Gon 57 & 1o 71
i : : 92 NaF 100 7.2 93
NagSiO, 1 10.7 5 10 6.8 103
0.1 9.0 8
0.01 23 85 H;AsO;, 10 6.8 101
KCl 10 5.4 90 ! 106
: 0.1 94
1 5.9 83
0.1 90 Na,HPO, 100 7.6 31
0.01 82 10 7.0 66
®. sample count % 100 .. sample count % 100

" distilled water count

distilled water count
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Table 12. Growth of heterotrophic bacteria by artificial hot springt water

(Standard platet count)

Artificial hot spring

24 hr incubation
pH sample

48 hr incubation

sample

No.  Model name distilled water 100 Jistilled water <100

% 2%
1 Fukuroda 8.8 81 81
2  Hakone Yumoto 8.4 89 89
3  Ikaho 8.2 89 89
4  Ajiro 7.0 67 67
5 Shima 8.2 91 81
6 Kusatsu 1.4 1 1
7 Hakone Ashinoyu 8.0 91 88
8 Shuzenji 9.3 86 83

Table 13. Growth of heterotrophic bacteria by hot spring water (Standard plate count)

24 hr incubation

48 hr incubation

Hot spring name pH __ sample __ sample
Tistilled water 100 distilled water < 100

% %
Kanbayashi 1 7.2 84 83
2 8.2 84 90
3 7.0 84 86
Fukuroda 1 8.8 102 101
2 9.1 85 89
Atagawa 1 8.6 92 90
2 8.8 75 75
Ashinoyu 1 8.2 54 46
2 8.2 81 61
Hakone Yumoto 1 8.8 79 77
2 8.8 92 79

Table 14. Effect of heating on growth of heterotrophic bacteria in artificial hot

spring water and natural hot spring water

Artificial hot spring

24 hr incubation
sample

48 hr incubation

sample

No. Model name distilled water 100 distilled water 100

% %

1 Fukuroda 71 79
2 Hakone Yumoto 64 72
3 Ikaho 57 85
4 Ajiro 39 57
5 Shima 89 83
6 Kusatsu 10 7
7 Hakone Ashinoyu 68 85
8 Shuzenji 39 62
Kanbayashi 71 89

Heating temperature: 52°, Heating time: 10 min.
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FEMECREL R LURERO—DI, FHinc X 955
0 pH 2T e o 7o 2 & LBIR B D EE LB,
F7o AsOp IR BEIMICTRINT A L IREE A Uicicd,
BENPNECKEXY EITOT, AvFFvrans
—ERGTHEE A8 LAE0BRB LIck R,
Bt Lic L7 0—~HTiitvw et Ex
5.

ATRZFKERRBIVKOEIERTL, pH 2314
LR ATHESRK No.6 (Gii) LUAMIKEGE O
EBERIRFTH -7, —F, BRKIE05E, Il
KBHBNIBKTH D, ABAGREZTIEETE
KENFRECAE»r O ELD 2 DD EELD
3. £ CTATRUKEORAERAKE 50° Eo
shific. 10~20min jNE L AcBE OKXIGHE OFHE IRIB
ERBRLICE TS, BRKOEEIC L UIRELT
HIhie, WRLCLKREEN Ly 5 SALRETS
ERARKLHBZ LD, BEDPHIBC L 2HOER
T, BREGEBEFRRHZLEELLRDN, £
OERIFHETH 5.

L EDRBRD BIERKDOANLI G e KB HE L1
BELUTHEE TS L, BN DT A%
Y ERERNTC, KIBHEOEFENTRTHL Z b,
Cw 5 SATE®RSDH D EFE LS. RABRFTHEET
HEHE & LTk, Chromatium BOEMNRE b % <,
Thiobacillus BOMEAR DR LTS 2 & A0
LBRTWABD, Lal, 22 TW5 —iRiE & i,
aerobic Jxy® facultative anaerobic heterotrophic
bacteria %45 L, HRUEIERILHE vy, 36° T 24hr
BRULES, B EcER 2T EEZ W,
BEOWERIET LD TV, Lichio T—R AR,
KT EET52HE, EEE, AShLkoAMER
E, FDEBAIRSIETHhIc - Tw5b, —fElEHE X3
(b2 AR, ALRURARILMKRE, iR
FBOWTh LA, KEEOHESTIL THRERE
FELZT TS, ZHIITDROZ & K, — &M@

SEFOWE G icd, —ROMWFHYLERTRHD
BT E, 2Oz oSN ELS
mHTHAS. Lnl, BHIMEECEETL—
RO RHE TN h 3 ok, WERR, M7
N Y RDIES CuSOy DZTH D, ABLMHEYDI
e LT o U RN S B L FEL bR
5.

ot 70
s} Gl

AR D AREEAT RO b0, MERBEY
SRET2HIIT, 98K, SRR ETRBERTHS
RGP O — AR DR~ DR O /T
oW TG L.

RO G TOE TR O R, RIBEIL,
g, W7 Y OB BN ORBE OBER ST
FEMNMRTH Y, —lERREERER R LRER
DY HFRZ B L DD CuSOy DLMHIEEHETH
5.
ATER, RAERTHHMBEoRRER KL
KRIETE, —RRAIEE & AT Lo, $AERERKD
pH %A fEIET 5 & 2 & O KIBE DT IR
THote DEOHERENL, HAKTE TS AL
HHOIGEEE UTRIBETEE —ATEE Ce 5 $A
BRARB Y, TORBRBEL, SRR Lkt 535
HEO—TEUETI L TARTH I EE L 5.

AU BB TIBIS6 FLE RN, IR P O
FABIEOREC BT 5T (Ftsk ¢ PRElEsE
r) Ttz X v fro .

X HR

1) APHA: Standard Methods for the Examination of
Water and Wastewater, 15th Ed., p. 789 (1980),
Washington

2) BAOKIE + BAGRET T, p. 531 (1978)

3) L. Acker et al.: Handbuch der Lebensmiitelchemie,
p. 1150 (1969), Springer-Verlag, Berlin

4) {TARY = ELRTIZE, 14, 20 (1958)
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Clyclohexanone ¢ 2,4-dinitrophenylhydrazine iz k. % [lLAEE
BT - B A

Spectrophotometric Determination of Cyclohexanone

by the Use of 2,4-Dinitrophenylhydrazine

Toshie TsucHivA and Tsutomu YAMAHA

Cyclohexanone (CHnone) was simply determined as its hydrazone formed by the reaction with 2,4-
dinitrophenylhydrazine (DNP). The wine red color, which appeared after the addition of alkaline solution
to the reaction mixture containing the hydrazone, was stable within 60 min.

Linear relationship between the absorbance at 430 nm and the concentration of CHnone was observed
with the analytical method described below; To 3 m! of the sample solution (CHnone, 0.5-4.0 gmoles), 1 m/
of 0.15% DNP resolved in 1.5 N HC] was added in a stoppered test tube, the mixture was heated at 70° for
35 min, and cooled at about 15° for 15 min. Then, 6 m/ of 1.5 N NaOH in 809 ethanol was added to

the cooled reaction mixture (4 ml), stood for 10 min, and diluted 8-folds with water.

of the diluted sample was determined at 430 nm.

The absorbance

(Received May 31, 1982)

¥ &2 o2 F

Cyclohexylamine O{SHiFE)TH 5 Cyclohexanone
(CHnone) OFERIL, BUC#H A2~} 757 4 —1%
X BHHELORE B, SRR BRI 1 4 25 s
%. ¥t-, 2,4-dinitrophenyldrazine(DNP) % {Hf L
T, AAE=ART AT VSR L OAERT S
ELHEY ThTe228, RISRNAFRERTSHD,
FEBOEDIEEHEL .

4E, FHDX, KEETo CHnone #Z 0% %
FHE LTDNP LRSS ¥, 75 ) iRnEREL
T RE BAERILAER T2 HELRE Lico TR
&#T5.

£ B 7 ®

1. HE

DNP (2t T8, Frifipl3i%, CHnone |2
WRERTEY, BRRAELFEALL. =2/ —ML
FOEAMIE TS, HRaEE 500 ml ik Lt DNP %
¥ 5g, WL 2~3 OBERY LR, FFELT
135 hte Carbonyl free D DEHEM LI

2. %E

SRIEEEEH R A B ERATE, MODEL 101 2{fA L
e,

3. ERERUKRMAEE

JFEf: DNP 2 » AR b EEBIET R
3%, £ U7 2,4-dinitrophenylhydrazone (I)
CTAHY AT WEET A VERE TS &,
resonating quinoidal ion (II) iz, Z D{E&iHD
753 wine red color DEMEERFILECRET 5.

NO,
\——
R-C=N-NH- -NO, 22,
\ /
I

NO,

N
— o
RC-N-N<{ >=N<O
T

$2{Evk: CHnone XKW 3 ml #ERARRYT (N
% 16mm, FX 180mm) iz& b, 0.15% DNP I
QSN ERBRCEREABLAAK Iml 2z T
BA Lotk 70° T 354 fmEvLic. FiK T Cl154TH
HE%, LOSN KERLr bV Y Al (80% =%/ —
ATEE) 6ml winx, HEEEHE 10~604THEL,
RCHEMTAHIRL, 430nm &R ARGEEREL
7.
CHrone [FHE D a3 D IZEEAK 3ml 2{FRL, LA
BREOIREC s TR AR ERAREL T, &
CHnone 3R DR ILEES RIE L 7c.
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FRBROERE

1. BIRehis

0.2 mM CHnone K57 1.5 ml Jx 0.025% DNP
(=%/—n: 5N Hiff=2: 1 OBE®HCEN) 1.5ml
PIBARBRTIC AR, 50° TIOSHERIGE, FATF
TISHRIAHL, LN Kib» v v AR (807 =
& 7 = NMCERR) Sml Tk te. 1050 kIEE, 390
~470nm ORIE % JURE L7 (Fig. 1),

7 v Y B -t o Cyclohexylhydrazone W 7%
Kix 430nm fig G, Jordan HDfERY E—F Lk,
430 nm CORXEZIE TS Z LILEDI.

2. RSB

CHnone (2pmoles) KW 3ml iz, 0.15% DNP
% (LSN SERICEM) 1ml oinz, 70° 12T 10
~60 AT CRIGE, WAKT ClsafmAi L.
LA, BRREOCE - TRER, BRKTSECHFRL,
O.D. t300m ZHIE L1 (Fig. 2),

RIGHE205C, HT75 b —inL, 604 TiTk
KEOBPMA B, 30~405 DRI TS OB ICEE
R LIAOT, RICFEIL355 & ED T,

p=4
—
X

Absorbance

0.05 1

400 420 440 | 460 | 480
Wavelength {nm)
Absorption spectrum of cyclohexylhydra-
zone in alkali solution

Fig. 1.

Absorbance (430 nm)

Ouv—zz—‘

Reaction time (min)
Fig. 2. Relationship between the reaction time
and OD430nm

3. BEH

CHpnone (4 gmoles) 7K{ERE 3 ml HEHR ORISR
2T DNP k RiG#, 1SN KB Y v alEc
., T 120 SR L, WX, Bilodm b
CHnone D0 0 IZ7ETRK AR L.

7 A A Y ERINEEN IS IR D, FREAK CL2ffe A
L, O.D.onm ZIE L7 (Fig. 3).,

T Y TRMEI0~607 D Em OB GEARL,
120 FHIIL, 4BOTREDDMNA BRI, Lic
23T, 105 HIRAEH, 6053 LARICIE TS = &iZE
BHic.

4. DNP RUKEL+ b ILRROBE

DNP (4354 : 198.14) D§iEEiz, CHnone (47
1k £ 98.14) ®IE 4 pmoles ¥ THEIET Sz, &
555 mole (4 pmoles) *fnz fxiFiuiFiow, —
Ji, RIGEHL, BT IR LY, EREC
E-TRERT LD T, 924550 DNP (1500 pg
=7.6 pmoles) % CHnone @Gz ine b o & & L.

iRz, DNP } CHnone k ORGIL, BT G
fiTzaoT, DNP &R E» L ERTs o &
L7, BnBlic 1500 4g @ DNP % lml OBEREE
WCEr T, # L5N M EoRBIEESY

0.61
E
g
= 05}
hut
[}
E 04
]
2
2 0.3}
T
v T T T T T —T
[t} 20 40 60 80 100 120
Time (min)
Fig. 3. Stability of the color (ODj3,,) after
the addition of alkali solution
1.0
E 0.84
§
5 0.6
]
a
£
g 0.4’1
<
0.2+

10 2.0 30 40
CHnone (zmoles in 3.0 m! of sample)

Fig. 4. Calibration curve of CHnone
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BECh ot HERBRICEL LS, RARCY
BT Ah Y OELEMT 0T, WL LN
L EDT,

FAAVEELT, LN KEEH Y v A, 14%7
vea=27 RV LSN KEb+ + Y 7 a0 3IEC D
T LAY, AREE(EF b Y ¥ A2~ T, KEREA
Y & ARG, SBRORTEEE (HRE 252
fEEEELny, 7ve=7 OEEIZE, CHione K
KhT X AWOREES, KEMES b Y 7 AR, 0% D
ETFRHRBRT.

Fio, KERMET bV T ARE 2N T, Hin=
r A FIEEP4L, IN G L5N 2k~ 20%8EE
HEEIEL, RACFLRGFEELLONZD T, L5
N KEgfbr F Y a5 e Lic, T, K@
b vy Y ABEOWED, RIGHK(DNP & CHnone
B oL, 1~ 2487, TR REIes
ToDIIIMETHDEAH W L, LicdiaT
.57, 6ml (RIGH 4mix1.5vol) @ 1.5N XK
Bibr Py Y aBHEERTAZEIT L

5. REROMFR

BHLTED bR fFE (ERIE, 3)iI#-T
PR A ER L.

7 AR Y LR 1053 R0 R, BRIKTS
{FEFRLCREELIE LR, Fig.4 WRL
X 51z, Sample 3 m/ d2o> CHnone it () & O.D,
wonm(Y) L ORICEM A E D & h (¥=0.2242—
0.012; 7=0.999), AERHFEZLH CHnone DF

B2Tx5 EMNHBELE.

Jordan#{2. hydrocarbon < organic ester g1 4
FvReT7TAFe FOSPELRE L, DNP 2#HL
T, 480nm TOMFEIEZ LD IEL 5, »hb
1, ~FHFV—T Az — VRGP IR AT T L,
TAFe Ve P vikfie DNP & OfL% Tt
T3, FlhhboEBR T, RIGHED hydrazone
BERZ 7 A Y IRINER A LI 2O OBEEES TR
EELITHED LI LicatoT, ERCHEREX I
ETBH1DIT, Anax TOBRKETIR 7n , WPED
X o/phEV 480 nm i BT BMNEEEA, T b Y IEM
B ~ISFLARICIET D Z L& ED TV 5.

PR OOHETIEI—FET SR OB L TIE LA\ 4}
fiokEiesiih it

FEHOOTETIE, Anax THD 430nm TORN
Bx, 7o0Y Hmtk L HRERHBACIET U, B3
HOLNHER RS 5,

*7: Jordan & ¥, K¥EHirh¢ DNP & Sample
EERRIGE AV EEIIE 2L THRH LT
Wire. F G, KEBWEF o CHnone % lET 2
AM2id o 72icd, AEREOWMHFHZT» 1.

X [N
1) M. Asahina et al.: Chem. Pharm. Bull., 19, 628
(1971)
2) M. Asahina et al.: Chem. Pharm. Bull., 20, 102

(1972)
3) D.E. Jordan et al.: Anal. Chem., 36, 120 (1964)
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Antitumor Effect of Compounds Synthesized in

- the Division of Synthetic Chemistry (VI)

Michiko MryAHARA, Shozo Kamrva, Masahiro Nakxapate, Shoko Suevosur,

Masayuki Taxno and Makoto MivaHARA

As an extension of this series, the antitumor activity of 310 compounds synthesized in the Division of
Synthetic Chemistry was tested with Donryu rats bearing AHI13 cells and also with CDF, mice bearing

AHI3 cells.

Fourty eight compounds of these were divided into five groups consisting of 1,3,4-thiadiazoles,

1,3-diphenyl-I-nitrosoureas, phenylisocyanates, phenyldiazonium salts and other compounds.
Some of 1,3,4-thiadiazoles were active against L1210. Whereas, some of 1,3-diphenyl-1-nitrosoureas were

active against AH13.

Phenyldiazonium salts were cytologically effective against AH13 cells.

(Received May 31, 1982)

BREALEDICE, WBAM7ENAR X b, SiBCERK
LA AR ic LT, = odiEgEL 2 fiodik
ERAWTAZ V==V ®{To TW 54, BIEET

310 FMOEGITDOVTDALZ YV —= v 7% % T LI

ZhbD 5, 255 BT OWTDOAY J—=
vV SRERNIARGECRRCIRE L P 40, Bk s
PHEDHT L G L3 RUBIH LAy & LT
B 9 fin48E (E-256~E-310) (L& iz
DAY —=v rERARET 5.

1. R )—=4k%

(1] AHI3 A2 Y —~=vI/vRAT A

105 Moo AHIS {Ifla% Fv Y v F v F OB
BL, 3 BERICEKRAIRL, EIEREAEND
ETF A MZES B geb e, AfaRE A B EE
i, 1L moiihr Ay, EsriLe,
FH, BxEZLTHx 4B EIKEERL, $EL
T, EMETT CHllaR A RBE L, WSS 0FER
DOFEE, 1TF6TUE L, NERHT2~3TEE L7
B3 BBR X vEE | EG 5 Bl RHTL by, &
Pathst Ui, ZI0FHmI B HE60R ToLfERiz
X ot HIEEEEI RO X S inED.

(2) L1210 Ry Y ~=v Y RTFA

108 fA> L1210 #ifias CDF, <2 AD[HEMIZH
WL2BB&6BHCEBRCLADXES L. 1

AHI3 27 ) — = v 7 ORhRHIEILLE

i 60R R
- 0/6
+* 0/6~1/6
+ 2/6~3/6
# 4/6~6/6

* 2L, 0BG LD TE, 608 LA
TOEFIEEDZ LIS DEREFDIC.

FEITET3~4 PO M2 - 70, s T/C
CREREDFHERF A B/ARBE OV ERFB LD %
I h#ER L, T/C%=2125 #HoERE L.

2. (&%

SEIA 7 ) — = v X BTt b& L 5 BERT 0
T¥ 5. TOFE, LEARUBAILGRAIRD
ERbTHE.

(1) L,3,4-7#727V~AJH

E-256: Phthalic acid di(1,3,4-thiadiazole-2-yl) amide,
mp 192°.

E-259: 2-(4-Methoxybenzoyl)amino-1,3,4-thiadiazole,
mp 227—228°.

E-260: 2-(4-Nitrobenzoyl)amino-1,3,4-thiadiazole,
mp>280°.

E-264: 2-(4-Chlorobenzoyl)amino-1,3,4-thiadiazole,
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mp 258—259° E-299: 1,3-Di(4-tolyl)-1-nitrosourea, dp 105°.
E-265: 2-Propanoylamino-1,3,4-thiadiazole, mp 224 (3) Z7=x=AA4YY7F+—El
~—227°. E-290: Phenylisocyanate. 7[ifJ[{,% mp —30°.
E-266: 2-Butanoylamino-1,3,4-thiadiazole, mp 174— E-291: 4-Chlorophenylisocyanate. fijJg 4 mp 31°.
1750, E-292: 4-Methoxyphenylisocyanate. #iflih
E-268: Sulfamethizole. 755 mp 208—211°, E-293: 4-Nitrophenylisocyanate. 15
E-270: 2-Mercapto-5-(2-pyridylthio)-1,3,4-thiadiazole, (4) 7 ==2AT7 V=9 A
mp 177°, E-258: 4-Chlorophenyldiazonium hexafluorophosph-
E-271: 2-Methylsulfonylamino-3-methylsulfonyl-5- ate. 5
methyl-1,3,4-thiadiazole, mp 194—195°. E-288: 4-Nitrophenyldiazonium fluoroborate. il 54
E-272: 2-Azido-5-methyl-1,3,4-thiadiazole, mp 89.5— E-309: Phenyldiazonium hexafluorophosphate. TR
90.5°. h
E-273: 1,3-Bis(5-methyl-1,3,4-thiadiazole-2-yl) triaze. (5) *oft
ne, mp 243—244°. E-267: Indolo[3,2-b]carbazole, mp>>250°.
E-274: 2,5-Di (5-uracilmethyl)thio-1,3,4-thiadiazole, E-269: 1-Methoxy-2,4-dimethylbenzo [g] quinolinium
mp 263—264°. methosulfate, dp 171—172°,
E-276: 2-Acetamido-5-benzylthio-1, 3, 4-thiadiazole, E-275: 1-(4-Bromophenyl)-3-cyano-3-methyltriazene,
mp 167—169°, mp 75—76°,
E-278: 2-Mercapto-5-(4-pyridyl)thio-1,3,4-thiadiazole E-283: 5H-Indeno[1,2-b]pyridine hydrochloride, dp
hydrochloride, dp 178—180°. 2500,
E-279: 2-Methylcarbamoylthio-4-methylcarbamoyl-5-  E-284: 1-Methyl-5H-indeno[1,2-b]pyridinium iodide,
thio-carbonyl-1,3,4-thiadiazole, dp 208°, mp >270°
E-280: 6-(4-Bromophenyl)imidazo[2,1-b]-1,3,4-thiad. ~ E-283: 1-Nitroso-2-imidazoridithion, mp 49°.
iazole, mp 184—185°. E-286: 1-Methylbenzo[f]quinolinium iodide, mp 196°.
E-281: Tris[(1,3,4-thiadiazole-2-yl) amino]phosphate, ~ E-287: 3-Hydroxyflavon, mp 99—100°.
mp 255—260°, E-297: Diphenylcarbamoyl chloride, mp 83°. #il{5h
E-282: 2-Hydroxy-5-methyl-1,3,4-thiadiazole, mp> E-301: 1-Methyl-1-(3-pyridylmethyl)-3-(4-tolyl)tria-
3000, zene, bp 170°/1 mmHg.
E-300: 2-Mercapto-5-methylurcido-1,3,4-thiadiazole, E-302: 3-Hydroxymethyl-4,5,6,7-tetrahydropyrido [3,
dp 243—244°. 4-d]imidazole-6-carboxylic acid, dp 190°.
E-303: 2,5-Bis(l-oxido-4-pyridyl)-1,3,4-thiadiazole, E-306: 2-Imino-3-(4-bromophenacyl)-2, 3-dihydro-2-
mp>250° thiazoline hydrobromide, mp 213°.
E-304: 2,5-Bis(4-pyridyl)-1,3,4-thiadiazole dimetho.  E-307: 6-(4-Bromophenyl)-2, 3-dihydroimidazolo-[2,1
sulfate, dp 222—223°, -b}thiazole, mp 178°,
E-308: 2-Phenylacetylamino-1, 3, 4-thiadiazole, mp E-310: 1-Methyl-1-(3-pyridylmethyl)-3-(4-tolyl)-3-
223°, nitrosourea, unstable solid.
(2) 1,3-27=z=nr-1-=Fr V[RFH Results
E-257: 1,3-Di(4-chlorophenyl)-1-nitrosourea, dp 134°,
E-261: 1-(4-Methoxyphenyl)-3-phenyl-1-nitrosourea, Compound AHIS L1210
dp 111°, number screening A;gtc%lllg%
E-262: 1-(4-Tolyl)-3-(4-chlorophenyl)-1-nitrosourea, (1) 1,3,4Thiadiazoles
dp 115° E-256 - 97
E-263: 1-(4-Methoxyphenyl)-3-(4-chlorophenyl)-1- E-259 - 123
nitrosourea, dp 139 E-260 - 136
E-296: 1,3-Di (4-methoxyphenyl)-I-nitrosourea, dp E-264 —* 134
- 101e, E-265 —* 166
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E-266
E-268
E-270
E-271
E-272
E-273
E-274
E-276
E-278
E-279
E-280
E-281
E-282
E-300
E-303
E-30¢
E-308

(2) 1,3-Diphenyl-l-nitrosoureas

E-257
E-261
E-262
E-263
E-296
E-299
(3) Phenylisocyanates
E-290
E-291
E-292
L-293
(4) Phenyldiazonium
E-258
E-288
E-309

E-267
E-269
E-275
E-283
E-284
E-285
E-286
E-287
E-297
E-301
E-302
E-307
E-310

+
+
*

+ +

H

salts

H+ I+

—, +*
(5) Miscellaneous compounds

+

[ I |
x x % * %

*

*

*

134
105

96

96
124
114
112
129

112
114
133
103
113

98
107
113

115
123
115
116
113
129

104
105

100

99
99

* TN A BRI T e

3. AHY—=LHERAQTED
AEDEREZRD X 5ITEE L.

AHIS L1210
ft. & 1 B¢ AF Y~z x’K,[;;/y
2% T/C%= 125
M 1,3,4-5+727 vV~
0/17 6/21
(2 1,3-Y7 == a-1-=} = Y RFE)
5/6 1/6
B) Zz=A4V7F—
1/4
@) 722127V =0 4EH
3/3 0/2
(3) Foft 1/10 0/3

ZhbBDL,3,4-F7 O 7 V= VEEKT T AP
BWT 2-7 3 /-1,3,4-F7 7 V= A& R,
CDLDYERREE L THEB®YRIFETSEF L
THRTF YA v SR TH - . T bEFHTE
11,2-7 3 /-1,3,4-57 27V~ kR L1210z
DI IR R LIz e, BERY TH 5 & E £
o KL 2-7 3 /-1,3,4-FT7 27 VAl DR
L1210 g%z Lz b Dit E-265 02 TH - 7o,

1,3-U 7 == A-l-= by REBHIIE L LTI
AHI3 fEM% R L. ChbofFARELLTULY =
2ANCT VS =2 PAIFAVYRELLR, TP 7
Y=y I oRd AHIS b2 MR, 1,3
-2 7 == -1-= b r Yy REHOTRTHRDEE R
THHZ ENB LM bRl

FoMobEHTET UL ERE TS EGG TS
RLIE LD,

3 R

1) BHEFMTFDH: FERE, 94, 148 (1976)
2) WIEEMT 5 RS, 96, 91 (1978)
3) WEEMTD: Ads, 97, 107 (1979)
4) EEBNT 5 H4R, 98, 123 (1980)
5) BREFEMFS: HERE, 99, 111 (198D
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E AR 7 A = 4 € VR (Control 811)
HEK AT « AR - IR

Ascorbic Acid Reference Standard (Control 811)

of National Institute of Hygicnic Sciences

Hiroshi Toxuxnaca, Toshio Kinura and Jiro Kawasmura

A material of ascorbic acid was tested for the preparation of “Ascorbic Acid Reference Standard”.
Analytical data obtained were as follows; loss on drying: 0.02%, optical rotation: [a]3’=+21.5°, melting
point: 189.2° (decomposition), infrared spectrum: same as the Ascorbic Acid Reference Standard (control

781), and assay: 99.6% by iodometry, 100.5% by 2,6-dichlorophenol indophenol method.
This material was authorized as the Japanese Pharmacopoeia Standard.

(Received May 31, 1982)

FAUIEBAFERT (JPX) 7 A= e VgL, R 4. HEAE

O RIESGE D E R AV 5 B i R BRITEER (B i) RORRdL, BEdErE, Elinx, JPX Tazal
AIRSELER) “7 A2 A EVEEERUER” (control  UEE, RORORBELEEAL, BA (58 i,
811) 2%k LicoTiidi+ 5. JPX — B e L.
1. EH i) AR AR 2 bov: SUEH Y 7 A fERIER
RABERTEMSH L O A LA .
2. ERMERUVRE 5. HRERRK
A3 JiERAE L (control 781), BT X IR F M i) R BRI TT BT,
T, i) IEIRIRAY 1 0.02% (g, >V A5, 24850
3. BB i) BEEr: (@P=+21.5° (1g, &, 20m!, 100

T MPEHBAEL, ISMEETRTAEIDE mm)

it TOrR ARG AS-102 B IHEER 2 VT, iv) Fiei : 189.2° (5D

Percent transmission

v) FHRIR A~ b Fig iz, BEER
(control 781) kL [@]—DARZ FARE %I,

vi) Wik av3iE—99.6%, 2,6-> v T =)
AV E7 =/~ Ai5E-100.5%.

£ Fif

5o It 1w EBE 2 LCAT L7 A 5 At Vi AR
a ! JJ5L A (control 781) &IEEEb LA, #HIOR
Frossdt, SMA T Uik U 23 [ ar 54k SR BT
PR (BATRIEEET) Wl LRI+ 2
4000 2800 2000 1500 1000 80650 & Zaedie.
Wave number (cm™) X2 PYY N F AR B alb. C3 Al By IRV Ao D A
Fig. 1. Infrared spectrum of Ascorbic Acid I I SiWAY S L IS R e o

100
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Thiamine Hydrochloride Reference Standard (Control 811)

of National Institute of Hygienic Sciences

Miyako Onra, Toshio KiMura and Jiro KaAwaMURA

“Thiamine Hydrochloride Reference Standard (Control 811)” for the Japanese Pharmacopoeia was
prepared. The following analytical data were obtained; melting point: 238, 7°, infrared spectrum: same as
the Japanese Pharmacopoeia Standard (Control 781), pH: 3.3 (1% in water), loss on drying: 0.4%, water
content: 0.4%, nitrogen: 16.7%, thin-layer chromatography: no contaminant, assay: 100.7% by the JP-X
method (thiochrome method), 99.5% by UV method (246 nm) and 99.7% by total chloride method. On
the basis of these results, the material was authorised as the Japanese Pharmacopoeia Standard (Control 811).

(Received May 31, 1982)

SHERATFRY (JPX) o7 1 v, Rk,
MEG, W7 v, GRRROERHCBEWS
Ev s RAmiiEs (AARERFEER) ¥IbsL
=D THET 5.

1. ZEgEEH KA
#= (JPRS-M),

2. BRPEARUVRE BAFERFTEER (Control
781, JPRS), RIIAFIHRMEA G, FERE
AN 2HMI Vv a—F v FY ) H5n 60Fs &,

3. ®E HoeEE (GO QV-50 1D, sk
SICEEERT (AARSICE A-102 ), BRKGIES:
B CRHBREE AQ-1 ), ZHEGIHE (=—1~
VL 29A A ERV7.

4. RBAZE T Lok, JPX o—

FERRATE X DAL

100
= 80F
g
E 60r
=
£
S 4of
=
3
& 20f
S N T I NN OO U N N TSN S T A S T U |
4000 2800 2000 1700 1400 1100 630

Wave length (em™!)
Infrared spectrum of material for “Thi-
amine Hydrochloride Reference Stand-
ard”

Fig. L.

BRARROERRA S T ¢ v oRBREEY
MUk, EREE, RILROF+ 7 = a3 (JPX
) 0z, 246nm DOUENEEEATIET S Hik (UV
5 Ztor 0.01 N iR iins x A5 GRIESRE
LbEETITok.

5. HBR#H

D R BataolEiiEoBRE T, bt
LA B,

2) fhd 238.7° (n=8, C.V.=0.312%), ik
JPRS 11 240.7° (n=5, C.V.=0.31%) T -7,

3) #k JPRS-M lg#7K 5ml Wifmi &,
L EITEH TH » 7.

4) pH3.3 (1 BKREH)

0.4

0.2t

Absorbance

200 250 300
Wave length (nm)

Fig. 2. Ultraviolet spectrum of material for
“Thiamine Hydrochloride Reference
Standard”
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Solvent |—e—c—mc— e e — - —
front

Thiamine
hydrochlo-
ride

Original —_ - —_ —

line
(1) (2) (1) (2)
100ug 100g  200ug  200ug

Fig. 3. Thin-layer chromatogram of thiamine

hydrochloride

Conditions: TLC plate silica gel 60 Fpgq (Merck,
pre-coated, 0.25 mm), lower layer of the mix-
ture of 109, sodium acetate.benzene-acetone.
methanol (5:3:1:1), detected under UV light
(254 nm). (1) JPRS-M, (2) JPRS

5) FAMRINA-L2 b KBr SEFIEETRIE L &
JPRS-M D#FAHBIRA-~27 bt Fig 1 wpimd, =
Rk JPRS ORR7 PALKEITS & &, WHOR
PUTR—E D L = H TR, TlethbORIHEE
EELI ot

6) IR A~R2 b JPRS-M & HERIGTC
B Lick EDHRMTIRA= 7 % Fig. 2 2R,
JPRS-M 2.5mg %%, 0.001 N y5E:%%: (pH 3.0)
X THESL 250ml LU, JIE L. AR
246nm TH -7,

7) REMLE 0.4% (0.1g, 105°, 20%R])

8) K4 0.4% (0.5g)

9) @It 16.7% (n=3, C.V.=0.28%, Fififfi:
16.61%)

10) #Mfdse= 257 JPRS-M Izt JPRS
DFNER dmg iz A%/ —n lml #hnze <HE»L,
FD20p Br40p ZPNTifRsra=r 2574
— R fT o tofhidA Fig. 3 iomd. ok, iHiin 254
nm QSRR R L TIZI LA, Wit 4044(200
rg) ORAITTY, ARy FUSHC T D Ay
MBS bhish o,

11) Lt JPRS-M i1 JPX ik (F4 7 m &),
UV &, BEIGEC IOV TERET 5 L &, ThTh
100. 7% (n=10,C.V.=0.87%), 99.5%(n=8, C. V.
=0.37%), 99.7% (n=3, C.V.=0.29%) T - 7=.
72721, JPX #:& UV ki3 JPRS #100.0% & L
ok xDfiTHhb.

& A

B E LTAF LR 7 S v R BERER
F{Ri 5, (Control 781) & HLiZbiatLic. Z DR,
FHARFETOMIRIFTH Y, FCERMNLE O
B B —F L. chboRBsSTuz b, &
EIAF L fcinie e L E s A AR Rt (AR
RIS R U5 L2 @D,
Control 811 & L-THAiZIMA L. #4bh iR
BRI B L b AU TH AR TER
SRR LE T

ES7 AT SRR L 7 v e (Control 731)
KHILET - Atk - JIHKR

Rutin Reference Standard (Control 731) of National

Institute of Hygienic Sciences

Miyako Oura, Toshio KiMura and Jiro KAwWAMURA

“Rutin Reference Standard (Control 731)”” was prepared as the National Institute of Hygienic Sciences
Standard. The following analytical data were obtained; water content: 8.2%, infrared spectrum: same
as the Japanese Pharmacopoeia Standard (Control 671, JPRS) and National Formulary Reference Standard
(NFRS), thin-layer chromatography: one contaminant (quercetin), assay: 100.7% by the JP VIII method

(JPRS: 99.4%, NFRS: 100.0%).

On the basis of these results, the material was authorised as the National
Institute of Hygienic Sciences Standard (Control 731).

(Received May 31, 1982)
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CNFVERRERTS L TS, [HIER oM L2
RV B B fE R e 2 BE Ui o TG
5.

1. EBRQFEE TA7AERTEERSEL D EE
AL (RS-M),

2. BEMHERVTRE AAIERHHFEER (Control
671, JPRS), N.F. = vi5iES (Control ERRL-226
-39, NFRS), REAFIHRREA .

3. RE SIREH (SR QV-50 BIKOEE
2l D-40R ), HEXSUEER CHBEEH AQ-
VED, #ALAFeEEsT (A48 DS-403G &) %
i,

4. BEBAE HiciTioosit, H\RER
HERH (JPW) 0—BRARUVEEREZ VT V"
DRBFEL R L.

HE/r< b 77 (TLC) (D) AZET VY
F~F v Ferw— AHERY 80° C 1 FeElEHETEL,
15%EFEERE 2 AV TR L. ()7 2~ 4" Fagy
FRGCTIHE LB (300 %, 105°1 Filiiglk
b, vy .oy FFHREKRG6:9:5) TR
BiL#. (I), ()&%, RS-M, JPRS,NFRS 10mg
PimAk=2 -0 2ml ZHEAL, FO 304 XTEE
Wesfilic, sy =Ht7rvsrev .70

FA ARG L, 105°T5 ML, BRER
VGESHR (366 nm) T CiiZg L7,
5. AR

1) R BEECoHMBENERT, HIniciis
RGNS A,

2) FABIRA227 M KBr 55 CRIE L 72
RS-M OFfMRIRA~<2 A% Fig.l iz;m3. Zh
% JPRS, NFRS A7 bALEIT S £ X, 3
EORIULF—HERO L Z A TED, FhthboRk
IEREEI R U o e,

3) K& 8.2% (n=7, C.V.=137%),
JPRS % 6.8%, NFRS {17.3% Thot.

) HHEIRALS b ERECERE RSM o

¥,

100

ARHBBEOBNPIRA s bk Fig.2 3. &
KIEIY 259 nm & 262.5nm Wb, 262, 5nm
#3135 Ei% 13 327.6 (n=4, C.V.=0.37%) Th-
I,

5) WK FERETHREB R o ¥, BE
362.5nm & 375.0nm (7 =+ v OEAERE) IZ

0.4

Absorbance

1 | 1

1 1 1 1 i
240 260 280 300 320 340 360 380 400
Wave length (nm)

Fig. 2 Ultraviolet spectrum of material for

“Rutin Reference Standard”’

Solvent front

Rutin

Original
line (Querce-
tin)

RS-M JPRS NFRS Q

Fig. 3. Thin-layer chromatogram of rutin
Conditions, TLC plate cellulose (Merck,
pre-coated, 0.25 mm), water . acetic acid
(85:15), detected under visible light (yellow
spots, solid lines) and under UV light at 366
nm (yellow fluorescent spots, dotted lines)
after spraying 15% antimony trichloride
in chloroform

Q: Quercetin

Percent
transmission

oL v oo

§ SN A NS I NN NN NN U B BN

4000 2800 2000 1700

1
1400 1100 800 500

Wavenumber (cm™!)

Fig. 1.

Infrared spectrum of material for “Rutin Reference Standard”
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TH5L 12 bA, TORHLZ=NEFVE—
Solvent | . _ _ _ e~ L1
front - . .
6) ik ARt E L, WA 0.875£0.004 D
WHEMZH D = &b, 362.5nm ORI A &
EL, vFvoliidkoi o xS,
, A,
NF DL (mg)= 325.5 X 20000
Quercetin Fe) Pl e e
. ZofEHL, RS-M % 100.7% (n=4, C.V.=0,34
95y, JPRS i1 99.4% (n=4, C.V.=0.26%) R*
Original NFRS |2 100.0% (n=4, C.V.=0.70%) TH -1z
line{Rutin) @ @ S
&t Sh
vsi aftg

RS-M JPRS NFRS Q

Fig. 4. Thin-layer chromatogram of rutin
Conditions, Wako-gel Fa; (0.3 mm),
zene.pyridine.formic acid (36:9:5).
conditions are same as Fig. 3.

ben-
Other

B AWML 4 RO A #ThFhE L 4/4,
Bots. FoEG, RS-M 1 0.875 (n=4, C.V.
=0.249%), JPRS 2 0.874 (n=4, C.V.=0.31%
Jor¢ NFRS (1 0.872 (n=4, C.V.=0.06%) TdH -
7o, ZEFHE b, MBI 0.87540.004 OHIMPZ
25,)/;1,2).

6) TLCi: (I) Ry (I) Xz x oL
t2s w75 nte Fig 3, TFig 4 27T, WL,

T ARy MATE TR e, IR A TRAT

B REE E LTAT Lo v 7 v & JPRS RO
NFRS klbehistUre. T ofER, &8 & T
OELILFTH b, TLiL Le 5 SA RfixBie.
CROORBIIC LD, SEATF U EHERFRL
Bl SRR e LR A2 B T5 2 L %R
», Control 731 & LCfidfi Lic. £big, t}ii@uu%
BTN b, AL T Wi T A7 AER
THHRAIT A LR

b i

1) HARLELWS, S\SIERAFERFE—E5
@ C-1876 (1971), BEINEIE.

2) fLiR{Ene, KRk 4, ERE—: frERE, 75,
108 (1957)

ARG Y vk e A & 3 v fuilts, (Control 761)

AR - KHEEET -

NFTR R

Histamine Phosphate Reference Standard (Control 761)

of National Institute of Hygienic Sciences

Toshio Kinura, Miyako Onra and Jiro KawAMURA

A material for histamine phosphate reference standard was analysed. The matcrial contained 99.9%
and 100.9%, of histamine phosphate when determined by the BP (1973) mcthod and nitrogen content,

respectively. Other data are as follows; melting point: 133.7°, water: 5.63%;, histidine:
infra-red spectrum: same as former standard (control 701).

as the Japanese Pharmacopoeia Reference Standard.

59 not detected,

From these results, the material is authorized

(Received May 31, 1982)

AR, BRI arF2 b€k
B®EL, %ﬁ@ﬂ’wi}!fﬂl;: 3szj‘z>m1££T [ 4k 49 51
(e 22 ¢ V) RBR ORI & LTV biv T

D, MRTM34E 4 BicfT 1 MotiidER (Control 611) o
fEAi%bEa L, 46%E108 124247 2 [0 (Control 701) %
B Ute. & [ENEET 3 E (Control 761) o fRits 5l
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LD THET B,

2. BHESEH BERTEHRKSEOHLENE
AL

2. RE 7 EBRAPRIEAERLY,
=+ 7= — AR EERTERS Y, FOMIER
Sar V.

3. HERURRBRAE

D b v~ FEEERE S IELE MP-21 Bl
GR VAR T e 77 AaXREFMBELER L THY
2. REROERE 77 AFMTHEREL, #T7AE
g [El  ow, 118 TR Ah, FAREEIL124°
FTR 1M, ThEETR 14T 1° & L,

2) K H I AHBTHRE LicH, £ 030~40
mg B FEHIC I D, FREER R RS IE LA
AQ-1 Mz A L7z, HEZOHELIERIL 208,
Bfiizve & LEBITHE L.

3) eAFv: R8T I @AYtz SIC
7000A 5 — x MEREEE AR UCIE U fe. FHER
F¥ 62mg #IEMEZ & b, 0.01 N EECEMNLT
10ml &L, RABHEEE Lic., ZOBE 1ml uzix
Y VEEe Az : vELT 19pmol &p, BUEGHIIL,
By : JBRASERY 0.01N RT3+, 1ml

A
(A o 5
g o -
g 2 Z
° GRS P p=
g <=2 3 = o =4a]
3 ] | R 2
8 < | TonE <
2 A
< | .
YUY JL
3 B 2 8 2 (min)
= A & 3 & ]
Fig. 1. Amino acid analysis of Histamine Phos-

phate Reference Standard. Histidine was
not detected in 950 nmol of the Standard
(A). Chromatogram of amino acid mix-
ture (3 nmol) is in (B). °

AT I /%y 60nmol (7zf5L 7w ¥ vit 120
nmol) E¥ei & Ui, SUBHEG LRIt AT
50 pl BEEFEEA LI :

) FABRAZ Pt BRPIE403G TR
FEEERH R AV, RUby v v aseRlge k b JIE L
.

5) Efr (i) = FF=—AEKRT L B ETARES
#FIH+2 BP (1973 7)) OEREC LD fFote.

(ii) SEHREEE a2 — 1~ v 29 BEERGLEET
IOIMEL, BHR1E(8.68%) T A -2V b
Fadie.

WIFROHEDBE T HERGTRIL L CGER LR
D,

4. REBRE

D R EAOMKET, Tkuidinb,

) e S 125.6°, IXFES 127.0° HAELR
128.3°, #{bAL 130.3°, FAEAZS 133.7° TH -
(b n=6).

3) K% 5.65% (n=5) THotc. ok, AR
AN 75 v 7 KGR WERHEF D7 5 v 7 K5
fli% S PEMED HEF e,

Y vEie A2 I VIRERKE 1 HTEE, TOEN
{12, 5.535% TH 5. Lo TRILLOEN D, #
KA D EKRN0.1% BES IR TW5, 1,
RRAE (105°, 6 FERD) 12 1912 (n=3) TH o7z,

4) eArAFTv RBEETRUCERERGO7 I 8k
SRt b7 = /5% Fig Lizm3. 2
O 300 fE D AR L LT, R bIXY
HO7VE2T7OE—- 2 (MBI RICOHAT, AKX
IVOREBERThB e AFO vOr—2itRE XA
Te o,

5) FABIA~2s r A Fig 2 @R L7 RIED
fEdESh (Control 701) DA~ P A EHETHLE,
AWMU R —ERD & & A Tild .

6) Eix BP Iz X b 99.93% (n=4),
X9 100.86% (n=9) TH-7-.

i Y-
ERET

100
g %
4 ™ N
< -3 60 ~ /]
o g X i h
Q
g g 40 L ™ / \f\ 1"/1 \
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20 A
0 v i
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Fig. 2. Infrared spectrum of Histamine Phosphate Reference Standard
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4 n FoLDTH D).
- o fets, Ve A% 5 vORKY Img itk A%

P EoiEREL L, FEEHREBATERTTY vEie A X
VBB & Ui i F iR F T % L EEeb, Control
761 L LTEMAETS S L E LI (F: BISHES A
HifE, Control 765 OFMix{T- T\ 54,

A—u y

A AERRIT ) £ 7 5 € v

vHEFEE LT 0.34mg 4t hs, ALEEELICIS, E
ELTHESKT kTS 5.66% DKGEELDT,

Img e A2 3 vHE LT 0.32mg G2 &% 7
~MZEWLTH 5.

i#E 5, (Control 811)

KR - AR - TR

Riboflavin Reference Standard (Control 811}

of National Institute of Hygienic Sciences

Hiroshi TokuNAaGA, Toshio Kimura and Jiro KawaMura

A material of riboflavin was tested for the preparation of ‘‘Riboflavin Reference Standard”.

Analytical

data obtained were as follows; loss on drying: 0.05%, optical rotation: [¢]¥ = —132.5°, melting point: 287.4°

(decompésition) , infrared spectrum: same as Riboflavin Reference Standard (control 771), thin-layer chro-

matography:
14.899,), assay: 99.29%.

three contaminants, solubility: less than 16 minutes, nitrogen:

14.93%, (theoretical value

This material was authorized as the Japanese Pharmacopoeia Standard.

(Received May 31, 1982)

HFHYEAFERTT JPX) ¥ £ 7 7 ¥ v oEliE;,
@i oE iz Ay 5 EsL i RRATEIES (BRER
HEHES) ¢ K7 T & viNHEL” (control 811) %L
HLIcOTRET 5.

1. EBEH FEEOBEFEHNSH X DA L.

2. %ﬂm&&v;&; AR FEHES (control
71D, AFENFSRSE AV, WL 2 v 2 5L
7'1/:1—-7‘~y P Y A H 60 VT,

3. HE Hoir 139 EGNEEL, ICHTKEE
it = - v2oBlER e, BASYE A-102 3
I ISR R 1.

4. REBAZE 1) LRRL,  FEXEE  Ein,
JPX v #7 7 v oRBERER L, B (G
i3, JPX —REiABRRA BRI Lk,

i) FRAMRIRAR2 v SUYbH Y v A gERlE R A
Lo

fi) #HPze~< 778 £ (control 771)
BURERIEL, ok 1mg i8Iy, MK
Bfbsr + Y AR (0.1N) 0.1 ml #pnx CiEfEt,
A& =0 4.8ml Frrr 01N #F: 0.1ml #inx,
egs g, VEHER &5, DG RO REHERI0

RO 20 p FoRWRIC AA » T3, TRV
Ve RA )= Tbv  BifRERG0:20:5:5)
B E Ui 10em BIA L%, FA g
T5. BRI (366 nm) BT, H£ULH
YAty PREET

iv) TGRTEE : t‘fl%pum}“ﬁﬁﬂé’ﬁzds& L, xofy 10
mg AR , 5% EEE 100m! iz, 75+1°
LmNL,u+7avef@Fﬂ&m%?5

v) G5 BURIRECER L, o Smg EE
h, SUETEM T A B—= MT AR, @3 Qﬁuﬂ-
SERDELRTTY.

5. BRERRET i) Wk KuEn3iolRT,
—fﬁ 1z :45L‘7)§44_D7£>
i) FEMRIREY £ 0.05% (0.5g, 105°, 2 0%

i) BEXEE : (@)F=—132.5°

iv) FiE : 287.4° (GrfiE)

v) FAMIRA~<2 b Fig 1 iZme.
il gh (Control 771) E—DARZ PR b2,

vi) B s e= b 7357 Fig 2 wRid, BT
(L3 {E, ERHIER T 4 OGOV EA A v b AL
mEEhic,
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Fig. 1. Infrared spectrum of Riboflavin

vi) FPAREE : BT 16 LA, FEEERIZ 19455
TEERFEM L.

vill) G575 1 14.93% (FB3R{H : 14.89%)

ix) B :99.2%

& i

R E LTAFR LY A7 5 € v AKER
HiZde R (control 771) Lzt Lz, B m—<
P77 LY, BRI 3 o BT
s h, FOERMI9.2%TH 7. FToMo

Solvent
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i

o o i i
w888 0

!
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".~ -
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Fig. 2. Thin-layer chromatogram of Riboflavin

X
S

- A,B: Japanese Pharmacopoeia Standard 10,20 -

U8
C,D: material 10, 20 pg

MESR LY, SEAFULEERREAEIHER
BAPTERNE S (RASERGIREER) T LcmBEEY AT
5 LD,

Hbboiz, BHEROILECHID BHIrEWH
HRENHEHRS &S L E T

IS AL BRATT ) /9 — A R DU

zx Hl

- BEFEF - RErEk - NINKRE

Stability of the Lysozyme Reference Standard of National

Institute of Hygienic Sciences

Tsuyoshi TanmoTo, Hideo Fukupa, Toshio Kimura and Jiro Kawamura

The stability of the Lysozyme Reference Standard of National Institute of Hygienic Sciences was investi-
gated. Although ‘“Lysozyme Standard” was kept for a long time in a desiccator at —5°, the decrease of
the potency was not observed. Therefore, “Lysozyme Standard” was stable in prolonged storage (over

a 10-year period).

(Received May 31, 1982)

Esr AR vV — ARESAHE I RO
1967 CH b, HEE, SECIHEREBLE. £0
B, $XF1~2E0MNETATIEDR » FOTH
Bivbhie. PEIEY V7 — AR O JIli% Img
Chim)/mg U, L% RIERERA ML TH
vy FOPMERELTERD, &7 v bODMHITV

Thi Img Bioh Img(Hif) OV VF—2%EBF
T5LDTH o7

4ME, Vv VF— AlEROTERLARD BN T,
Hy MAERBIICRAGE IR TWiEgry FOY VF—
ABMER O DR IE LD CEOERLYRET D,
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3

g B ik
¢ SR

1. 3tk}: Control 691 (1970 4F 4 A §13%), 731
(19744 5 BBLEY, 771 (19774E107 4 3%) K U881l
(1981 E 11 BEE) D4 ey bEEMLI. &Ry b
Ty —a () Hen) BT =5 ERIELTY
7o,

2.V VERMIREWIG v vEETARE T b Uy v A (2
K5 10,40 gz KA pnz T 1000 ml & U7zi% 815 ml
z, 4RV viiE—KEiF by v A 9464 gl AKE nx
< 1000m! & L7235 185 mi fne 5. ST bl
T TFhro R iz T pH6. 2 IZFHET 5.

3. FFL + Micrococcus  lysodeikticus DEZHTHIE
(EALSET 8D 9 50mg 2 Y v ESEAZERYE 120 m!
Nz, PELHCRYBETH—LRERETS
= OB D, KE W E LA 10 mm, i 640
nm T ki BEBEMN1021C e B X ST I IEFI L
) VEREIRI A hnz B, IR S,

HifERE

1. ADEGIONE: #—A7 4 ¥+ —ETX>T
Fay PORGEERIE L. BETFEMEKRS
MTELEM (AQ-1 ) 2R L, NEEEAL, 107
B ERELCOBIZIEL. 2 v FOKRGELL
W D{ETH -7z, Control 691: 6.66%, Control 731:
10.99%, Control 771: 7.05%, Control 811: 6.59%.

2. REESROIE  fe v b Oy S0mg (I
ERHGT AL ECIL Y, ThEhC Y YRR
A ing CERGZ 100ml &L, 20D 2ml #IE
kb, STy MO nx CIERET 100
ml b5, TZ, coio 2ml RIEMzED, Y
VERE IR A Nk CIERGZ 50 ml & USRS & $
%,

3. DISEIRCELE « ITTH R B~ ARG e %
X 2imd BepAR D e 2 HIEES 3 ml TTo%
Y, REERORMENC 2T 5 MG+ 2 0
DB AR ORI (W NIE 16mm, [ 16.4
ml) i L, KKz L, WENMBTHIZIEk 35+
0.5 T3 AR5, JhC 35+0.5° T34l
LR RO Y vEREAR I 2 IERE 3 ml 3%,
e i L 3B R fnk, 35+0.5° ¢ 10£0.1 4
MEETS., ®WC, KexMe LTz 10mm,
TE 640nm 1T BT 2RKEEPE TS, BTN R
URBIC oW THE 4« SEMEXIRDEL, FHEOTF

Table 1. Potency of various lysozyme standards

Storage period Potency
Lot No. (year) [mg(potency)/me]
8ll 0 1. 000
771 4.1 1. 036
731 7.5 0.999
691 11.6 0.987

fliedr RO 4o &5,

Ccntrol 811 @ lmg thd V) '+ — 45k (mg ()]
Z lmg (D) & L7cL&EDHER » bO Img DY
VI — AR RRACCITH L,

#ey b lmg thoy vy —s@ (mg(HH))

Aozdr =z
Ay— A8 Y
=L,
A8t Control 811 DWEIEEE DB
x: MRzl Lie Control 811 off [(mg

()]
Y: R L% v P ORI ERE LicER
(mg)

R P A

ki Luve v +TH 5 Control 811 (1981 SETEHT)
2FO lmg g1 Img(AN) OV VF— 2k EHT
54D THHY, Zos v b (Control 811) D%
1.000 EL7&ED%e v bOAM% Table 1 (2R
L.
BLECBLTRRER, v b E L T O Img (X Img
(HE) Y /5 —awGAiT52Y LREShILO
<555, 1 AERELEETE L Control 691 12350
T4 FD lmg % 0.987mg(Affi) DY V' F~2%E
AL, 74EMIRO44EMIRTE L 72 Control 731 BUF
771 i35 Th 0.999mg (Iffi) ZxvF 1.036mg (A
) DY VF-LBGILTWR EoThry bE
LEREIT e DS FIR A s & 2 Hh, [EHrf
HERERTIT U o — A EEEI TGN, il (=5%) &
FIEL TR M ED, MOz hic» TRET
HDHZ LIRS hc.

X Fik
1) B4 FHiH: GHERE, 100, 175 (1982)

2) RiRMEAES: fpEs4R, 88, 84 (1970)
3) & FiH: FFE3tH, 96, 98 (1978)
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Lysozyme Reference Standard (Control 811) of

National Institute of Hygienic Sciences

Tsuyoshi TanimoTo, Hideo Fukupa, Toshio Kimura and Jiro Kawamura

The ninth “Lysozyme Reference Standard” (Control 811) of the National Institute of Hygienic Sciences
was prepared. On the basis of results obtained in the test of its potency, amino acid composition, loss of
drying and polyacrylamide gel electrophoresis, “Lysozyme Standard” (Control 811) containing 1 mg

(potency) of lysozyme per 1 mg was authorized.

(Received May 31, 1982)

ESLAAERBRITERES “Y vF — 4 T (59
[@, Control 811) #%is5LtcD T, L OERLRET
3.

1 A

Y v — A EHEERIR (R TN ohily
Y /5 — ARHESR (Control 781) #XFIRE LT, i
D HHWEE-1 BV -2 12 X - TRE L.

I-1 R

() Y vEBEEBETR « FRY 0BT - TREL
7o,

(2) 3ETTH%: Micrococeus lysodeikticus o 17 W {E
(b2 TR 2T, BERY O Hikitit-C
AR L.

-2 e

AR R OUELE S (Control 781) o 50mg ()
i) b aRemcito iy, FoOmTr i
WEMDIRHERCRI Licob, Thihicy v
eI A N CIERET 100m! &35, BT, BE
2 OELE-1 OFECE - TRE L.

-3 JfmiiE k-2

EmE 5 PO R OMEEHE B (Control 781) 4 50mg ()
i) wxHETARAREECIyIRy, FOnRY iR
BE»OIRHERCRILLDL, FhFhcy v
BRI A Nk CIEREIC 100ml £33, UTF, #
HRBRIEY RSB RCHE » TIE L.

-4 JUESER

DENEE-1 RO -2 TUEL Y V'~ 2108
E¥Hmg¥i-b oy V¥ — adt (mg(Hff)) % Table
1 R, WFhoBENER ST, $ED

»4!1[!

Y v — AEERENO Img 1t lmg(HE) oY v
F— AT EHETHI LRI,

Il 73 /B8R

YV F— ARUESRR O 7 2SR, 9 Y
F — A fF8ES, (Control 781) LHeEZLK. 7 3 24
Hrit Spackman 9 DFEIZHE » TiT» 1. Tibb,
YV F— AHEREEEY 3mg RREEGAREIT LD,
6N it L.O5ml #mMx CMET TH®FL, ohy
110° T 4 MRIMVKSFE L. Ik fEt:, REDY
KGETREL, BHAHCoWTHsr KLA-3B #7
1 VSR AT L. Y V- A BEERFERO T
3 BRI Y A VR TIIRMED & X <=L,
Fio U Vg — A fEHER (Control 781) D7 3 7 FEEEHRKS
& L —B LT\ (Table 2),

£k, UV VF—APHEREEID Y A7 v EEAITR
i1 —FLisuw DI, — 7o AT IR R IR 7
LI=E, v AFVIERNCRIRIALOHETH
5.

I %RRE

Y VI — AERAEHRO Y v F — AR (Con-
trol 781) m#y 150mg ZFFEZHED LD, 105° T2
BERIERE L, ZORGTOY Vr— ABEERER
Y V' F— AfEBAER (Control 781) DIz EITF
Fh4, 88% %04, 92% T -7 (Table 3),

IV #YTOULT I RFLBRAD

Reisfeld 57 o5z £ - €, pH4.3 A L%
B 7. SHEHAADO S LVBEIXISSE L, EjL
TRkt 6. 25, 12,5, 25, 50, 100R0F 200 pg ¢
»5. LR EnERe, TREHREIRET
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Table 1. Potency of the material for lysozyme

Table 3. Loss of drying of the material for

standard lysozyme standard
Potency [mg(potency)/mg] Loss of drying (%)
Exp. No. Exp. No.
Method-1 Method-2 P- Material Lysozyme standard
(Control 781)
1 1. 030 1.084
2 1011 1.076 1 4.90 4.83
3 1007 1.021 4.7 4.91
4 0.990 1.021 3 4.94 5.02
5 1. 047 1. 040 Mean $.D 4,88:+0.076 4.920. 094
6 1.019 1.033
7 1.041 - 1.015
8 1. 009 1.022
9 0.999 0.947
10 0. 961 0.914
11 0. 990 0.922
12 0.968 0. 908
Mean+8S.D. 1. 006+0. 0265

1.000£0. 0617

Table 2. Amino acid compositio'h of the material

for lysozyme standard .
Lysozyme
‘Amino acid . Material = standard Theoretical
(Control 781)
Lys 5,97 6.02 6
_His 0.81 0.88 1
Arg 11.41 11.29 11
Asp - 21.34 21.75 21
Thr 6.96* 6. 85* 7
Ser 9, 59* 9. 62* 10
Glu 5.09 5.13 5
Pro 2.08 2.16 2
Gly 12.31 12. 56 12
Ala 12.16 12. 53 12
Cys 2.04 2.45 4
Val 6.19 5,87 6
Met 1.97 2.01 2
Ile 5.71 5.91 6
Leu 7.73 8.19 8
Tyr 3.05 3.00 3
Phe 3.00 3.03 3

© * Uncorrected.

BHEL, YL 18%0 3mA OBRYB L T60 41
WEIL, BEME, 1%7 3 F77 v 7 10BBE TR
MEa L. Figl KRt Xir, KEOEKZHE
LT b B—DRa#H LrRd bh, xﬁﬁmﬁﬂu
%ﬁ&ﬁ%rﬁ~t%@tbot.

1 2 3 4 5 6
Fig. 1.

Polyacrylamide gel electrophoresis of the
material for lysozyme standard )

Electrophoresis was carried out in 15% polya""
acrylamide gel at pH 4.0.
1, 6.25 pg; 2, 12.5 pg;
5, 100 pg; 6, 200 ug.

3,25 pg; 4, 50 pug;

¥ r  0®»

@ﬁﬁiﬁﬁfﬁﬁm%9@“9v+ LABREER”
2HETACH Y, BEGENO HELHIIY V5
— 2 1Z# 5, (Control 781) 2B L LCHIEL- & 2
A, DMEREE-1 RO -2 CRE L kSRR
¥t lmg Mb, 1,006%0.0265 &0 1. 000+0. 0617mg
(M) Tth v, WEOMEE L < —F L. EBEEEL
DEBRBEIY 4.88% THY, BiEY V- sEER
(Control 781) D% & KX o fo, EBEREFRE RO
7 3/ BRMEBITEIE Y v — AEEEE, (Control 781)
D7 I /BERBOSEME (Y27 v&EL) XL
—FK L. E2BEREREROMERHV T2 AT S
7 VB RERENE TR TR, BEREMCITE
—ibDTHote. U EDERNS, FEERERY
EvHEsfBR R ERFEIE “Y vVr— A EBS



KEEH : B fidABRNITREER (Control 741) 177

(Control 811)” L5 ki, +® Img {1V V' F
— & lmg (Fff) 2&trbDELRELIE.

4) D.H. Spackman, W.H. Stein and S. Moore:
Anal. Chem., 30, 1190 (1958)

5) R.E. Canfield and AK. Liu: J. Biol. Chem.,
240, 1997 (1965) )

6) #A& HIo: MAERE, 97, 115 (1979)

7) R.A. Reisfeld, U.J. Lewis and D.E. Williams:
Nature, 195, 281 (1962)

P B

D w4 HIs: kR, 98, 87 (1980)
) Ak B HERM, 96, 98 (1978)
3) BEGBOHRBROARE, p.17 (1967), FEE

7 4 AT IERRZEHE i (Control 741)
KHEFERT - KRk - KA

Folic Acid Reference Standard (Control 741) of

National Institute of Hygienic Sciences

Miyako Onta, Toshio Kimura and Jiro KawaMURA

“Folic Acid Reference Standard (Control 741)” for the Japanese Pharmacopoeia was prepared. The
following analytical data were obtained; water content: 7.8%, nitrogen: 22.3%, free amines: 0.2%,, free
pteridines: 0.04%, infrared spectrum: same as the Japanese Pharmacopoeia Standard (Control 701), thin-
layer chromatography: four contaminants, assay: 100.8% by the JP IX method. On the basis of these
results, the material was authorised as the Japanese Pharmacopoeia Standard (Control 741).

(Received May 31, 1982)

HAREBAHERS (JPX) IR, FiE, HEixs
BHOBRHBCHAV 2By HERBRIEER (BRER
JFEEEER) HELE LD TRET 5.

1. EESEH REEDTHEERSHI VAL
7= (JPRS-M).

2. BRMARURE BEERFAEIER (Control
701, JPRS), RIETAFIHRSAEAVe. @B R
ARsEITva—F v VY AN 60Fs R

3. ¥KE SRR (AXHEIERY==4v
FPTEL SM-401 #), A\ IEKERT (B L MPF
—2A H), WESVEL (2 —-1=vE 29A T), K
S EEERT (B A5 JeE DS-403 &), BITRA 5
HE CRBAEFER AQ-1 1) # R,

4. BREBAZE HETiooirnd, JPX o—
BRBERVEES &S “THE” oRBEcEC T
ofe. KL, WS TV OV, BRBEGIITONT
IERHABY OFERER L, Ere< 7578
tx, JPRS-M Z ¥ JPRS Smg (RehEipif i1 4. 6mg)
BAXS~LTvE=2T7K (9:1) OFEE Iml iz
HhL, TOI10XL0pl 22k y FL, =T rs30
~A e 1027 ve=TK (7:3) OREEACRR

Ui, BGzHE, $85HRT (254nm Fot 366 nm) Cif
ZZLfe.

5. BRERHE

1) MR HECEMEOHET, B,

2) ik JPRS-M 0.2 gl kAL 1Y) v AR
¥7 10 ml %ﬁuif?&ﬁx? L E, HIXEABHATH-
fo.

3) IR AR7 b KBr gFlIECHIE L A
JPRS-M D#FARIRA2 b A% Fig. | &R+, =
A% JPRS FH2T5 & &, HHEORMTR—FEE
DEZHTED, FRAOORHEILSE Lo,

4) BHATRAR27 b JPRS-M %5 KEES b
Yy AT (15 pg/mil) 2D Lic & & DRRIPRINA
~27 % Fig. 2 RT. EE 256nm, 28¢nm K
U 365 nm IZBIRDOFEAREFRL, ThEROHETE
B2EFEL 4 R 4 bT5&%, 41/4;122.93
TH 1.

5) BEmERY 76% (n=3)

6) ¥ 22.3% (n=4, BH22.22%)

7 K% 1.8% (n=10, C.V.=1.73%)

8) MW7 1v 0.2% (n=6), 7c3s JPRSiL0.5
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Fig. 2. Ultraviolet spectrum of material for
“Folic Acid Reference Standard”

% (n=6) THolc.

9) STV v 0.04%
1% 0.27% (n=4) THot.

10) Wz e<tr57iE 254 om CRIFEOE
M2 o0MEARy b GiEET 2 V), 366nm T
L2200 WEAFEy b QEET TV O vED
Ihic.

11) SEft JPRS %efiiffie LTl T2 & &, JPRS
-M % 100.8% (n=35, C.V.=1.26%) THote.

(n=4), 7c3 JPRS

i 3w
8] utid

AR E LTAF Ui e JPRS L Hoizih

=t
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1

Infrared spectrum of material for “Folic acid Rerefernce Standard”

Solvent e — e e e e
front
Folic acid O 5 é 6
Original — —_ — -
line
JPRS JPRS JPRS-M JPRS-M
10gl  40pl J0pl 10pl
Fig. 3. Thin-layer chromatogram of folic
acid
Conditions: TLC plate silicagel 60 Fpey

(Merck, pre-coated, 0.25mm), n-propanols
109, ammonia solution (70:30), detected
under UV light (solid lines at 25% nm,
dotted lines at 366 nm)

BURBRITEOMML LT TH D,

£ Uw 5 SA RT3, b ORBRERIT X
b, GIOAT U EeE RN Er A VR R dE
(BACHR ) Wl LB 2B TH &%l
%, Control 741 & LTI L. b hic, (RHER
PELET O M, AL TS AaREASERT
B VA R0l 12 (Y D s o

L. O,

3 i

D RMIEF - A YL i 4 003, 90, 93

(1969)
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Fluocinolone Acetonide Reference Standard (Control 801)

of National Institute of Hygienic Sciences

Miyako Onra, Toshio Kimura and Jiro KAwAMURA

“Fluocinolone Acetonide Reference Standard (Control 801)” for the Japanese Pharmacopoeia was
prepared. The following analytical data was obtained; melting point: 131.0°, optical rotation: [a]¥=
+102.5 (1% in methanol), loss on drying: 0.15%, infrared spectrum: same as the BP Reference Standard
(BPRS), thin-layer chromatography: no contaminant, high performance liquid chromatography (HPLC):
six contaminants same as BPRS, assay: 101.49, by HPLC method and 100.49% by UV method against

BPRS, 99.39, by fluorine (oxygen flask combustion method) against the theoretical value,

On the basis

of these results, the material was authorised as the Japanese Pharmacopoeia Standard (Control 801).
(Received May 31, 1982)

FAUERFRFERT JPX) o7ty /vy 7+
b= FOEREL LT, Mg dEfkse~bs3
7 (HPLO) EXMTA SR, FhITHE, 7adv s
Y7 e b= FIEERAAWSRBZ Eikigh, Bz
FAERBT RS (BARERHEER) 7oty /m
Y7 b= FRERP S Lo TRET 5.

1. Z2EFEH BEUBEIEHRRSHE I VALK
(JPRS-M),

2. BEPERURE RFEFEEESR (F-90, BPRS),
AR ERR L A, BRI AL 78T v =
— 5y Fo Y A4 60Fzs wfHu 7.

3. HKE SiorEst (GRE QV-50 MRy =
4 v HPHE SM-401 &), BEjtedtit (EMTESVE
Pt MP-1T ), A5 (BA4)EE DM-
403G ) &AW,

4. BHBAZ BziidiooEsix, JPX o—
BRRPUVERRES “Frtvy/avy T 2= K
DOERRGERER L, 2L, BE72r<t2r57
(TLC) ifix, JPRS-M F1* BPRS 0% hFh 5mg
Az —n lml ZiEmL, F020p it 404
ARy L, ZrrirL EBITFAL- TPV

(2:2:1) TEALX:. R8s (254nm)
HJA 7o, HPLC JRiZEL SRR LA [LiE 2 v
b,

1) HPLC #Hoffy #0hx LDC $lo v,
UV 2= 2—-TUGREN (74 330) 2122 TT
RAusie, #5439 2mrvry RP-18 (Spm, U

Ay 7 F, 46x250mm) T, »F L{AMEIT 30° L L,
GHETIIAK » 72 b= b A-22m 4 2 X VRE
(70:30:0.9), fiitiy 0.7 ml/min, #{Hi% 254 nm,

FREEZ 0.160.D. &L, FAAHGEIFRT 2.1 mm/min
Tfr -t

2) ERH#: JPRS-M Fut BPRS ®Zhith
0.01 g ¥IGETiTith, A2/ ~A%hx TEN»L, IE
Tz 20ml &L, ThEhRAREEROTREGRE T
5.

(i) HPLC & HEFERROIEEREH T hZh
10 mlI T PIERIZERESE 2 ml it A 2 /2 — A T20ml
ELRABERROEERR ET D, SO 20 %
EATSD., L, MBS =FAA5 Xy

0.013g &Y, £2/—-aA%xTEML, IEHEC
O0ml &35,
(ii) UV & RREGRRURERRE T T h

2ml oL b, AxJ—A%IN% CIERET 100ml &
L, ZOfzo% 238nm 2 813 B RNEELRET 5.

5. ABRE

1) Wk AEOMEEORHE T, i ixiou..

2) Ehis 271.8° (n=7, C.V.=0.22%)

3) FHBIIA~7 b KBr SHlETIE LA
JPRS-M o FHFIRA 227 b a% Fig. 1 1R, =
h%& BPRS 0 ARZ ALk 5 & &, WHOR
BUA—R0 L = A5 TR, FrhbOBRRRIE
LMot

4) BHABRA~27 b JPRS-M % £ & J—
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Fig. 2. Ultraviolet spectrum of material for
“Fluocinolone Acetonide Reference
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Fig. 3. Thin-layer chromatogram of fluocino-

lone acetonide

Conditions: TLC plate silica gel 60 Fy54 (Merck,
pre-coated, 0.25 mm), chloroforme.n-butyl acet-
ate-acetone (2:2:1), detected under UV light

(254 nm).

ZHEALE X DEINRIRARS P A% Fig.2 125
T BEHERIL 10pg/ml O Az —ABREL, W
2Lt BB 238nm ¢, ElZ. 13 8357 TH -

7.

Infrared spectrum of material for “Fluocinolone Acetonide Reference Standard”

BPRS JPRS-M
4 4
123|156 7 3
: : L.‘JH 12. \5 67
10 20 30 o0 20 30

Retention time (min)
Fig. 4. High performance liquid chromatogram
of fluocinolone acetonide
Column: LiChrosorb RP-18 (5 um, pre-packed),
4¢ % 250 mm, column temp.: 30°, solvent: water
acetonitrile-dichloromethane (70: 30: 0.9), detec-
tor: 254 nm, 0.16 O.D., Chart speed: 2.5 mm/
min, applied amount: 40 pg in methanol.

(1) (2)

L
10 20
Retention time (min)

High performancc liquid chromato-
gram of fluocinolone acetonide and ethyl

paraben (intcrnal standard)

Fig. 5.

(1) ethyl paraben, (2) fluocinolone acetonide

5) BEGEE  («)P=-+102.5 (iEiRi4 0.1,

% /)~y 10ml, 100mm, n=3, C.V.=0.3%)

A
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Table 1. Assay results of fluocinolone acetonide and the impurities in BPRS and

JPRS-M by HPLC*

1) () (&) (D

Peak No. (1) (2) (3)
BPRS 0.1 0.2 0.2 98.8 0.1 0.5 0.1
JPRS-M 0.1 0.2 0.2 9.1 0.2 0.1 0.1

* These assay results are shown as percent content of each component against total electric
signals of fluocinclone acetonide and the impurities by integrator.

HPLC conditions are same as Fig. 4.

Peak No. 4 is fluosinolone acetonide and others are impurities as shown in Fig. 4.

6) WP 0.15%(0.1g, WRE, 105°, 3HERD)

7) TLC # JPRS-M Z;7* BPRS 3tiz, 200 pxg ©
B TLAHO A K » MDD Hhish - 1c(Fig. 3),

8) HPLC iz k 5flifE3AE JPRS-M Rt BPRS
DAR I AT 0pl (A0pg) TEALIEEDS
me rrFa% Fig ¢4 wRid. THiPpe—-21%, @&
AR ELA—EI 6 lEw bR, ¥—7 (9 i1k7
AEAEYIevT b= FTHD, HRHHETEY- 2762
BrWRLICHER 6) i3 11-7 M, (6) 139,
11-= Kk, () 1% 6-7 s AL Thotc, Th
LOGHEDTE TNV /ey T = FDE—
Z7OMH100% L LT, HE— 2 DER -1V b&
EHH L7z% o# Tabel 1 1Z5Rk3. &RMi5i20. 5%
TThh, 7ty s/evy7er= Foii3, BPRS
7198.8%, JPRS-M 2399, 1% CRIF/AE R L.

9) HPLC iz RIT2HAIGE 20p AL L &
0.025~0.200mg OfE]CTHIREAGMAMI L, N5
He Xy EgReRkeic o5, y=20.3852+0.013
DORFE L, HBEFRKL 0.9999 TH otz ks, z
TEAL (mg), VARSI 744v /R
V7 b= FOHERKLTHD, 2k, Z0OLEDIw
<= b 5a% Figb iIT/;mL7e.

10) &Eir JPRS-M # HPLC R0 UV iz k

b BPRS #4ZHt L LTEETH L E, Th¥hlol 4
% (n=8, C.V.=1.14%) J2r% 100. 4% (n=4,C. V.
=1.23%) Thotc. Tk, 7 v EXEELIHETIL,
TR LT 99.3% (=12, C.V.=2.34%, 7 »
FOMIRNLS. 34%) TH o1z

4

FHERERE LTAFE L7 a4 Y /e vy T b=
F# BPRS Llbbeiiztliz. #04R, ZERBRS
ETOfIRIFCTHH, EEMED Cw 5 SALERG
7o Fie, TLC @2 HPLC iz X 2 RHidy o 55
¢d, Fig.3~4 Rut Table 1 w3 X5ic, BPRS
EMEU LR T LR, &
ABDORREIR Y b SEAF L THERE N, Eair
RS (BAERAEIER) RHELCREY
BF+5Z &%, Control 801 & U CRAMEHIEL
Po. B R A ST Ay, BALTE
e EAREERREH, HEERF 2 3 » > 2 VTR
Wit L ¥,

g

A
nif

X R
1) KEERT : BESVR, 12, 456 (1981)
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Nicotinic Acid Reference Standard (Control 811)

of National Institute of Hygienic Sciences

Miyako Ounra, Toshio Kimura and Jiro Kawanura

“Nicotinic Acid Reference Standard (Control 811)” for the Japanese Pharmacopoeia was prepared.
The following analytical data were obtained; melting point: 237.7°, pH: 3.6 (195 in water), loss on drying:
0.03%, nitrogen: 11.5%, infrared spectrum: same as the Japancse Pharmacopocia Standard (Control 691),
thin-layer chromatography: no contaminant, assay: 100.4% by non-aquous titration, 100.3% by the Kénig
method, 99.8% by UV mecthod (262nm). On the basis of these results, the material was authorised as the

Japancse Pharmacopocia Standard (Control 811).

(Received May 31, 1982)

PTHERATERY (JPX) © == 7 VERIESHEID
LRI i B W g U S (B AR IER AT

&) BELE L7 TG T 5.

1. EHESEH s
A L7z (JPRS-M),

2. ZEPFARTEE RAAFRHIFEEF (Control
691, JPRS), USRI R v 7o R
ANZEIFva—~F v PV U 5L 60Fs B

3. BE HIOLEEI (= =4 v SM-40141),
FIM IO (AR50 DS-403G BY), S5Xisri
LW (z—n~=vil 294 B, ELCFEIHELD (GIEE
T HA—2A 70, pH Az v })

4. BRAZE 1R iooixsag, JPX o—
RERBBRUEH RS = 2 - VG “MEGhE” o
ERdidi Rl L.

WiE7 e~ b 757 (TLC) itz JPRS-M Iiwe
JPRS & Smg #4227~ Iml iZifEhL, +0

Er

i

AR TR X O G

—s T bV FHEIRGE (70:20:5:5) ik n-
TR =K rmuthn cFEffEe 2 X7 -1
Wi (25:11:10:9:5) ZMWTEML, A &
SHE (254 nm) TFoifZi LTl L.

RERREL

1) ik BEFSLEOIHT, vk,

2) fig 237.7° (n=4, C.V.=0.05%), 7tk
JPRS i1 237.5° (n=4, C.V.=0.08%) CTH7-.

3) pH 3.6 (1 %/Kif%

4) FIMEIRA~ 7 b KBr GERlETIE L s
JPRS-M kMBI A2 + A% Fig 1iz53
h% JPRS DA~z P LKiETH L&, WEHEOR
UL —PEH D L = 5T, Fioth b ORIEHEE
Lot

5) HAENIA=2 b JPRS-M %Kiz iEa L
P& ORI ANs b e Fig 2105T B
AL JPRS 0.02g w-dbh, Rl Tifim L,

ot rts

!'!L{ZQ\’

5.

e
A

-
—

20p Tror 40pd HRAy ML, Rvev x5/ 1000 m/ & LY L7e, MUA#Z Etk 262 nm, 1[5/
100 —
i |
g ’/‘\"\]/“l ! ! )? | Ab! %MV
-3 -g i i
SE 4
HENEN
4000 2800 2000 1700 1400 1100 800 500 200

Wave number (cm™)

Fig. 1.

Infrarcd spectrum of material for “Nicotinic Acid Reference Standard”
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Ultraviolet spectrum of material for
“Nicotinic Acid Reference Standard”
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Fig. 3. Thin-layer chromatogram of nicotinic
acid

Conditions: Silica gel 60 Fy54 (Merck,pre-coated

TLC plate, 0.25 mm), benzene.methanol.

acetone-acetic acid (70:20:5:5), detected under

UV light (254 nm).

EiZ 238nm T, %4 OWFC B BRHKEA 4y, 4,
ETHEE, A4 13 0.362 THoTo., Fh, A
RT3 B, (% 358.3 (n=4, C.V.=1.15%)
TH ot

6) FERMIE 0.03% (1g, 105°, 1F:R)

7y wFH 1157 (FBf 11.38%, n=3,C. V.=
0.31%)

8) TLC i RvEvV e AR /—=L T MYV

Solvent | ...
front
Nicotinic CDOC )D
acid
Original —_ = —_ —
line poos % = =
P 2} 4]
hrwES e
o 1S o XS
C‘O -t Q..O a3
f=3 (=
—— o
Fig. 4. Thin-layer chromatogram of nicotinic
acid

Solvent: n-buthanolswater.chloroformsacetic acid
-methanol (25:11:10:9:5), other conditions
are same as Fig. 3.

EEERIRNE (70:20:5:5) Xt n-Fx/7—n K-
saahls o FEfR e A2 — AR (25:11:10:
9:5) TREBEILEEDI/n< 25 Ak 4 Fig.3
& Fig.4 i, JPRS-M Fur JPRS dtiz, Wi
ROBES LTI AR v MTEED LR h ol

9) Efr IEHERFUEY JEK i E R, Konig
(JPX OISR OELE) Kot UV & (262nm) iz
IDERRFTS & ¥, ThEhR 100.4% (=5, C.V.
=1.04%), 100.3%(n=4, C.V.=2.68%) 1< 99.8
% (n=4, C.V.=115%) TH-tz. fc7il, Konig
& UV iz JPRS # 100.0% & L WO fETH
5,

# i

ERERELTAFE L = = 5+ v % JPRS
(Control 691) & pilztaas Lic. T Of5R, RIEAKR
BTofIBIFTHH, EEML JPRS & B —K

72, Ffe, TLC 7ETid JPRS & RISl R 1
vy MDD BRI o e, SEAF LU ERERZ,
Ear fid R Bairiies (B AERGEER) wELk
MRITEAT5 2 L %58, Control 811 & UCHlfi%
BRRA Ui, #bbiz, TEEMBPELET212847eh, B
DL CH B A R R TSRS B e L
Eds
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Pyridoxine Hydrochloride Reference Standard (Control 801)

of National Institute of Hygienic Sciences

Hiroshi Toxunaca, Toshio KiMura and Jiro KAwAMURA

A material of pyridoxine hydrochloride was tested for the preparation of “Pyridoxine Hydrochloride
Reference Standard”. Analytical data obtained were as follows; loss on drying: 0.0189%,, pH: 2.84, melting
point: 204.7° (decomposition), infrared spectrum: same as the Pyridoxine Hydrochloride Reference Standard
(Control 761), thin-layer chromatography: no contaminant, nitrogen: 6.819%, (theoretical value 6.819,),
assay: 100.3%, by titration, 99.9% by UV absorption method, 101.3%, by total chloride method.

This material was authorized as Japanese Pharmacopoeia Standard.

(Received May 31, 1982)

FHHERFIERA (JPX) iy FEovilgt Wi
OB 5 Ear e AR ELEER (BAEERK i) ¥z m= bt 25 7k ER RO B R R
e “ERR Y NS v fRHER” (control 801) % L, F0f25mg iy, A2 /-4 5ml %
WL D THRETB. BTz TEML, R RORMER L T 5.
Sl EH O—BEEERRS I 0 EA L. FHEE ROPEHE O T hth 20 ot 40 ¢l %3
2. EBYMERUHE BDARRHELES (control BHHIZARy b5, KT, UdFHy Ty,
761), RIUTRIUEL AP, BRI A28 TvE=T7KER (A5:45:10) R#REMAGMELTH

PR — v &>y 2o GFas AV, 10em AL ZHR, eIz 5. EUTGRIHR
3. B il QVS0 MR EER WE LY (2dom) HRAIL, HULAFy P EMETD.
HM-20B %) pH #— 22—, ¥~ FFERIEAIIEY: iv) @855 BRI L, Too49 10mg i
[, A4 DS-403G RS KR, = -~ '), SHMER T v ¢ F— MTAR, SSEAHIERI T
VORI G A Pri e v e, EROEIIET .
4. REAE v) AL : IR —IPX R €Y VY vV

i) EElRLn, pHUE, JPX ey Fyyv vy  EIERdAT 5. MEEE—-JPX Hifie) V4 >
DFRBRE AL, Wl Gt 1k, JPX —i EAHG DS A W B, SN R RER L,
Brika il L. Z 0y 150mg HESECAL Y, K 30 ml ik THEDL

i) AR b SEp Y T agFkR R L, 2eAfia 0 Al Tml ing, DT L

100 -

[= L.

5
o2 L
28
S 2 pnf
S E

4000 2000 1500 1000 500 200

Wave number (em™)

Fig. 1. Infrarcd spectrum of Pyridoxine Hydrochloride
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Solvent
front

mamooco

spot

A B C D
Tig. 2. Thin-layer chromatogram of Pyridoxine
Hydrochloride

A,B: Japanese Pharmacopoeia Standard 100, 200

Hg
C,D: material 100, 200 pg

T35, 01N WA THE T R A - B 2T
5 ¥ THET 5.
0.1 N 7z 1 ml =20, 564mg CgH,,NO;-HCI

5. REBRE

i) R AofLEnET,
ii) pH: 2.84

i) FhA 204, 7° (5

iv) IZRRIRE: : 0.018% (g, WE, VA5 0,
4 F5RT)

v) 7% :6.81% (Ui 6.81%)

vi) FABRIRAR2 b Fig 1 @iz, (B
(Control 761) L Rl—dD A2 b ARIRT.

vil) #f87 e < + 7 5 75 Fig. 2R Ty
DAy MIBEZI i,

vm)%g JEKITEHEE—100. 3%, BNEE—99.9

HFE—101.3%

fis At

EiERER E LTAFLRERYY FsY v 2 AR
BERFIREESR (control 761) » HEIRG Uiz, &ZED
READKER, SEIAFE L ABESFEANEIEERR
PR (BAERGITER) i LREYETS
Z &R,

#bbhiz, FHigRoR
— B At

Wiz,

1P Y R WS IRY A ARVt 1A
[ A R S o

TR AM BRSO LR OERE
SR PR REUE - A 3

Investigation on the Content of Bromine in

Commercially Available Citrus Fruits

Takashi Suzuki, Mitsuharu TAKEDA and Mitsuru UcHiyama

The analytical results of imported citrus fruits showed that the contents of bromine in peel of orange

were between 4.2 and 58 ppm and those in edible portion were between 2.6 and 8.0 ppm.
that there was a correlation between the contents of bromine in peel and those of edible portion.

It was expected
Those

in lemon and grapefruit were not more than 7 ppm and iodine was not detected.
(Received May 31, 1982)

¥ 2 N oZF
IXAREDT AV B, BT x=TEOHFEHDIE

AZ¥ieh, bR L, gy S =BRoicdic
AR Ic=F v 7 a3 F (EDB) ORI ES

ik RiER X i, EDB [ i HEMIA SIfLs
FEh?, RIHTHEIEEOFIICE &< E iz

FRPIZRRA EMNRFEE L TR T2 0 EFE L
bh3.

B OIIRZRFO A EE EORTT S, A
ALV, vEY, S—77— Iim0n iR
FRDER LT - oD TEDERT DT T 5.
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Table 1. Analytical Results of Citrus Fruits

Sample Br (ppm) I (ppm)
Orange 1 %z; Sg' 0 ND#
E 4,2 ND
2 p 34.4 ND
3 E 2.6 ND
Lemon | w3 5.8 ND
2 w 6.5 ND
3 w 2.7 ND
Grape
Fruits E . 1.9 ND
1) E: Edible portion 2) P: Peel

3) W: whole 4) ND: not detected (<1 ppm)
ST, R
1. R#, B

HEHIHHOA v v 2 3iifE, vev 3Hifksv—
F7—v itk BT L. RELINERER2.
2. #E, #8

BB,

ES R A

1. HEoOpNE
~Z PN 4 Eo LD b OREDES A,

HIRRER O 2 vepogh, » F

F UV SREETRMECHTveviiEly, sV
— TN = DITFIIR DRI DN TR L BT T A X
L7:Db, 20N 7.0g #HBRCEE U, DI
T4 TATE, ERwiT o7,

MR BOERE

£ a OFILLLT A Table 1 2R Lk,

F UV OEIZ OV Tk 88 ppm, 34ppm Lhis
DRERMAE SR, —HA LT O TULEOR
SILOTRAFNS 8.0, {EViiodiat 4.2 ppm TH
b AL e ek LT AR SRR T#H T8, 72,
BF TN 3B L Th 2 B DR TIEH DT
DIIWIEBIN S D L D ETFHERD, FlovEVHD
=77 =y TitvwThd 7ppm LT TH-
7o8h, SRBIZDOWTLRIIEOTFTHR LT
BILOETHENSD.

hisavFzonwTi 8y
HTh o7z,

fTotelnTh O

X B

1) J-R. King, D.L, von Windeguth, and AK.
Burditt, Jr.: J. Agr. Food Chem., 28, 1049 (1980)

£ %

9§k B, RMEUIK, PIU 3 AEREE, 98,
97 (1980).

v, SAD Ay s S5V T

TSRz oW T

gaA

Pe - £EIE - W 3

Investigation on the Content of Lead, Cadmium and Copper in

the Commercially Available Sauccs for the Baked Meat

Takashi Svzuki, Mitsuharu Takepa and Mitsuru Ucnivama

The method of determination of lead, cadmium and copper in the sauces for the baked meat was investi-
gated by dry ashing followed by sodium diethyldithiocarbamate (DDTC)-mecthylisobutylketone (MIBK)
extraction and then by atomic absorption spectrometry. By the method, 1.0 ppm of lead, 0.1 ppm of
cadmium and 0.5 ppm of copper in the sauces could be determined in 98, 87.5 and 91.29, of recovery,

respectively.

The analytical results of 14 commercially available sauces for the baked meat showed that

the contents of lead were not more than 0.43 ppm, those of cadmium were not more than 0.03 ppm, and

those of copper were betwenn 0.01 and 2.4 ppm.

(Received May 31, 1982)
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X

¥ x MW Z
WHEBD Ay 72275 v FfiTo—Ine LCHRER
DEVHROH, AV IUvA, HOEENELIT- D
T, FOSWFEDRARO AT D THRE S
3.
FEREA,

AbtE LTixhisio 2 v, fEXZosxy, A—

EEd

Npmey ~ ARDTHEO 5 v, HUTHETBALS

iz kL.

W, 7ve=7KR(:1), MY VBTV

v AT, AFAALY TFAr b (MIBK), 10%2
=VEET V= AW, 0% e FrEoL 7 g
VST, M7 v E= Y AERR L B =F1
CFAHNL VEEF LY 74 (DDTC) i W
DEESFRAREDL L OS50, ULz
ABHEHGTHEL. .

2. K

BHFHIEIEEES: Varian 351 775 7, double beam,
TARERBECZ LDy 7 75 v FIEM.

8, A ¥ Iva, WhZraEs v 7 0 B REERTEL

BRIF ¢ thHEE(LE MFP-400N 7,

E

1. HAHopE

BERIK(LIEC X D fTo70 : R 10g % 100 m! TR
He —2 =i MR 7 v 7R T iz 250° ©
B 23R E L, RICTLFEH350° T3
T, DWW CRER BT 470° TISHEME A L 2o K
Sml Zhnx # 7 AETES AN S e X, HORKR
fAs 470° I InF U, IRAETE, AR 2 ml % fne 2R
FENLIDD, HMET v IR THEECEEL
fo. BAXMINGERZENL /57741 2~TH
BLicod, IN EHERCI0ml B8 e LRAREHTE L
7o, RO REE MoV CRE S ARERTS 2 &
ok R TER LT,

2. EREE

REATENE 10ml % 100ml D& e — MTIRD K
10ml, 7=v@7vE=UsEE 10ml U e
FetoA7 3 vEK 2ml ¥chob, AZx7V
Ve o= P AR 2 TR R L LT R By
B4A¥T7vea7KE i, PO ST
B7ve= a3 10ml Ry DDTC 7 10ml
M TCRCE DY B, 104 EBE T 5. chke

Table 1. Operating Conditions in Atomic
Absorption Spectroscopy

Metals
Pb Cd Cu

~Wave length (nm) . 217.0 228.8 342.8
‘Lamp current (mA) 5 3.5 35
Slit width (nm) 1.0 0.5 0.5
Air ({/min) 9.5 9.5 9.5
Acetylene (//min) 1.0 1.0 1.0

Table 2. Recovery of Lead, Cadmium and
Copper from the Sauces for the
Baked Meat

I\Ie'tal Residue Added Found Recovery+C.V.*
(ppm) (ppm) (ppm) (%)

Pb 0.03 1.0 Lol 98+1.4 (n=3)

Cd 0008 0.1 0095 87.5+2.0 (n=3)

Cu 2,31 0.5 2.80 91.2+1.2 (n=3)

* C.V.: Coefficient of variation

Table 3. Analytical Results of Lead, Cadmium
and Copper in the Sauces for the Baked

Metals (ppm)

Sample (manufacturer)

Pb cd Cu
1 (A) 0.03 <0.0l 2.4
2 (A) 0.05 <0.0l 0.01
3 (A) 0.04 0.01 0.95
4 (B) 0.08 0.0l 0.35
5 (A) <0.02 <0.01 0.64
6 (A) 0.02 0.01 1.0
7 ) 0.22 0.03 2.0
8 (D) 0.02 <001 0.15
9 (E) 0.43 0.02 0.15
10 (B) 0.14 0.0l 0.25
11 (A) 0.19 0.01 0.23
12 (A) <0.02 <0.01 0.74
13 (D) 0.06 <0.01 0.93
14 (E) 0.04 <001 0.0l

MIBK 10m! #mzi#tL<ikE 5 L THili L.
MIBK i # SR LR FREIEER X 0 BOLELRD
5. R ERRGT R RN IE L T/ MIBK
BoOWRERRn, hbofnd A T {Ek
LIcREEA BRI,
FEFRNHEOME RS Table 1 Zf8 L7
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1. RinERRE
it 1ppm, # F w4y 0. 1ppm Eicfiix 0.5
ppm DRI B X 5wz viciEmL, EKIEx
FolcobERRYFDLLET S, $H1298%, » Fi
7 41187.5%, S39L. 5% LV Th LR TNES
2335t (Table 2),

HE Ny v 7D A X,

2. REFERRUER

14 G DR DV TIE L #5 2 % Table 3 1275
L7

EMEILES 0.43 ppm, Fich F§ o aidfizds 0.03
ppm WL FRLEW I TH o fo. —HENTTIA 2.4
ppm, JZ{E 0.01 ppm TIHHREID 5 v KED >
1.

v, ROy 7275V F
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Investigation on the Content of Tin, Arsenic and Lead

in Commercially Available Dressings

Takashi Suzukr, Mitsuharu TAkepa and Mitsuru UcrHivaMa

The method of determination of tin, arsenic and lead in the dressings was investigated. Tin was analyzed
by dry ashing followed by direct atomic absorption spectrometry, arsenic by wet digestion following by the
Gutzeit method, and lead by dry ashing followed by sodium diethyldithiocarbamic acid (DDTC)-methyl-
isobutylketone (MIBK) extraction and then by atomic absorption spectrometry. By the method, more
than 889 of recoveries were given for 50 ppm of tin, 0.5 ppm of arsenic, and 1.0 ppm of lead in the dressings.
The results of examination of 14 commercially available dressings showed that the content of lead was not
more than 0.22 ppm, and that tin and arsenic were not detected.

(Received May 31, 1982)
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Table 1. Operating Conditions in Atomic
Absorption Spectrometry

Table 2. Recovery of Tin, Arsenic and Lead
fortified to Dressings

Metals
Pb Sn
Wave length (nm) 217.0 235, 5
Lamp current (mA) 5 5
Slit width (nm) 1 0.5
Air (//min) 10 10
Acetylene ({/min) 0.9 2.5

Metals Residue Added Found Recovery + C.V?
(ppm) (ppm) (ppm) (%)

Sn NDV 50 44.0 88.1+3.2 (n=3)

As ND 0.5 0.47 93.4%5.8 (n=3)

Pb ND 1.0 0.91 90.8+3.5 (n=3)

1) ND means not detected. The lemits of detections
are as follows: Sn, 2 ppm; As, 0.1 ppm and Pb,
0.05 ppm.

2) C.V.: Coefficient of variation

Table 3. Analytical Results of Commercially Available Dressings

Sample (Manufacturer) (type)? Pb (ppm) Sn (ppm) As (ppm)
1 (A) (s) 0.05 ND2 ND
2 (B) (S) 0.22 ND ND
3 ) (s) ND ND ND
4 0:9) (s) ND ND ND
5 (D) (E) ND ND ND
6 (D) (E) ND ND ND
7 (D) (s) ND ND ND
8 (D) (s ND ND ND
9 (D) (s) ND ND ND

10 (D) (s) 0.05 ND ND
11 (D) (s 0.05 ND ND
12 (D) (s) 0.05 ND ND
13 (D) (E) 0.10 ND ND
14 (D) (E) ND ND ND

1) S: Separates type, E: Emulsified type.
2) ND: not detected.

3Sml iz CEZMET 5. B{bOME ¥ HEENCH
B 10 ml i+ 5. BaEREHERE 2ml i
PHEIBL, RIEOSE ZEFICHONR Sml %
EMUEET 5. SHBETE 2ml 2t )
LRI FE, PYLETHIZ RS ' ml 2iEmT
5, BMIWESTEEERELY, aFNETRETE
OER DR,

BRIy 2 97 ve =7 AR 3wl Nk,
BENETLE A LD, BistTh, 7ve=
7 S ml iz THEEE LDy, KT S0ml
FEE Uiz, R BEnn it iz 3R 4
FMLTRML .

b) ERK1E

100 m! OWFIE —#—i25kE 10g #Eh, hic
a-a~vRE—5 10g #Mx, »IAETILIhE

BAETHE—LLICOBHIMET v 7RO L LT 2R
EB0TRIEL AL £ FIRE L, RICERFRI50°
T 3R, OV T 470° C 16 FFRAMET B, B, K
S5ml i 75 AETREX MM B E, FOTR
AR T 470° T 4R IAT 5. IRIER T G 2 ml
ML TRERENL, FFRT7 4 A2 —TABLE
DB 10ml FEE LI

2, =8

e FT OV THEAKAR 0 ml ¥ Ty b
TAMEP I IO ERLL, AARERREEY R
THFRFHEC L) 8 Uk, FrefinmRIen
8ml #1%- T DDTC-MIBK #hHIR{ED 2\, <
OMBEEAGC TURTEREC L D ER L. fokR
FREMEDLED fufk % Table 1 wRL I
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1. FiERRE

A XL 50 ppm, e ¥4% 0.5ppm, F it 1ppm
OWERTE D X O Fury vV 2ZiZikinl, Thih
BRIRALH DRGSR T - T % R o 7
(Table 2),
2. RXDOERICHTDRIDEZE

Fuy oy o RGAARDGIR 2 D5
BE L 100gD FLre v 22 10gD a-a—Y &
Z—FRiEML, P LEEIKAE R ATV 10 ml 52
ZEk Lic, OGS S0 ppm DELTHIZIRD X S A
KEIFEML, FOWIEEE% 50 ppm 0 2 XETHER O
YRR HelE U, S 0fb4E 2 DB ICEE D IR % 52
2R TR L 5T MY v 2 ADMEL LIZE
LGBz EAHBL

WTFR LSRR TR ESEIb R

3. FEHRRUEERE

Fury oy 23 & RKGo 2B GHLTW50
TlzRR DR R Ik B U IR{ERig) o BT
a-a—VAZ—FRINi. TRIZXDE O RN
SELTME AL ENTE I, B a-a—VAZ~F
OTLMEREGTUE AKX, HoWSHLBBMALUT TH
7.

4O A O JE UL % Table 312 52 L.
RO TSI (0. 05 ppm) LI F 2+ 5 0.22 ppm
OIMTH by, —fkh VIR L TECC E YR
WL, R ARARD et shich ot

b iy

D AR b, KM, PIL JE o AR, 99,
125 (1981)

2) $k P, REUHG, Pl TE: AT 20,
198 (1979)

frfch DA EES YT BT A TS (7 37 40
AV, —EAffEHFAIA T T T 4= RAARI bR A MY —
X% 2,4,5-TP [2-(2, 4, 5-trichlorophenoxy) propionic acid] o JllEH:

BIE 75 - EYNE - FHETA

SIS

Studies on Analysis of Pesticide Residues in Foods (XXXVII)
Measurement of 2,4,5-TP [2-(2,4,5-Trichlorophenoxy)propionic Acid]
by Gas Chromatography-Mass Spectrometry with Computer

Hiroshi Sexrra, Mitsuharu Taxepa, Yukio Sarro and Mitsuru UcHrvama

The conditions for the mecasurement of 2,4,5-TP [2-(2,4,5-trichlorophenoxy)propionic acid), which had
been used as a herbicide and/or a plant growth regulator for fruit-falling protection at one time in Japan
and in foreign countrics, were investigated by gas chromatography-mass spectrometry with the computer
(GC-MS-COM) to identify this compound in the fruit samples, when 2,4,5-TP had becn illegaly applied
for the purpose of fruit-falling protection and when this compound was detected in fruit samples.  2,4,5-TP
could be analyzed at the minimum amount of 2 ng in point of the finding of its molecular ions at m/e 282

in the mass range of 150-300 for identification.

(Reccived May 31, 1982)
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2,4,5-TP(2-(2,4,5-trichlorophenoxy)propionic acid)
13 2,4, 5-T(2, 4, 5-trichlorophenoxyacetic acid) & [F
RS E R Lo, o ETL D UREHIE L
Tosz, D ATHEOER kR B & Lickindk
FA R EREFD & LTI EIERECES

RARIOCIER SR TR » 120,

Lo Lisnih, ZhboTIHRkhiciz otz
b TE ki, BRb TGRSR U
-+ % tetrachlorodibenzo-p-dioxin(TCDD) 23747 &
LTHEETRTH D LRI ERTE DY,
Z D7 IR 2 FULBIMYEIC BRETEN BRI &
i,
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RTWcE L, FhboRFERT 2,4,5-TP O
Tit TCDD R T5 Z &nBash, fufamelk
b TIR AN & 725 2 LA TH » fe.
ChEFUEE LT, FFHBIYASHEORE Az
2,4,5-TP pIERILCWAEEEMELT, ThbD
Rpo 2,4,5-TP ofIairise st L, B0

EHE LTHEMED S DRBEA Y 32 2 EAUNER,

BTHRS 1Z45 Lic, i, TCDD OIBASITEIZ O
T, FEHLBc ARk E 4 5 TCDD o
ECD #Asm= b7 574~ & BIEESHELY
T GC-MS %L ~AT7 T/ AV Y /57 4 —
Ik DIBMEERITERRE LTV 50, Lad-T,

"ReMisho TCDD oSS HILZ 0 HERIEA LT

752 ENTETH B,

A, WEHHILDATEORFENSG ECD A7 =
7 F2TT7 4~k 9T 2,4,5-TP Rl X hicfis
RAEL T, PR 2,4,5-TP OMEARTEEELLT
:vaséﬂﬁ%ﬁzynv}fﬁ74——vzx&
7 b A b Y — (GC-MS-COM) iz X 2 JUE Lk A4
HLoTHRET .

£ BN

1. RE

B IR« FYGHIEE T2 (k) WO TR TL ARG,

o7V A2 vERE [ i © N-methyl-N'-nitro-
N-nitrosoguanidine (MNNG).

2,4,5-TP: WRLRITZEFR) B 5.

2. BRHEREORN

2,4,5-TP 10mg % 100ml © £ A7 3 A2 IfEH
EFFRL, 7 Y 2~4ml 2 int CHERLIE, ~
FHVTERELICSORREERE L2, 4,5-TP
100ppm {Hi7). = OREFEHK 1ml (2,4,5-TP 100
pg) % 30ml OIBMHRBECIND, WHHBCHE-T

Fig. 1. Mass spectrum, total ion chromatogram
(TIC) and mass chromatograms of
2,4,5-TP standard (methyl ester) by
GC-MS-COM

2,4,5-TP; 50 ng

Apparatus: Du Pont Dimaspec 321 with Du Pont
Data System 320, Column: 3mm i.d.x50cm
(glass), Packing: 2%, OV-17/Chromosorb W-HP
(100-120 mesh), Inlet temp.: 200°C, Column
temp.: 180°C, Separator temp.: 200°C, Ion
source temp.: 180°C, Ionization voltage: 70
eV, Ionization current: 500 uA, Carrier gas: He
(3.6 kg/cm?), Integration time: 8 msec, Samples/
AMU: 5, Delay time: 40 sec
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Fig. 2. Mass spectra of 2,4,5-TP standards (methyl esters) for
minimum detection by GC-MS-COM

Conditions: See Fig. 1.

A:5ng,B:4ng, C:3ng, D:2ng, E:1.5ng, F: I ng

FH LIS T VA Z Y D=—F A FIVT 2,4,
5-TP @ 25 A {bX T\, =— T Ak
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VT IO SNBE A TE L (2,4,5-TP k& L T
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Studies on Analysis of Pesticide Residues in Foods (XXXVIII)
Surveillance of Chlorinated Phenoxy Herbicide Residues

in Imported Agricultural Crops in 1980

Hiroshi SEkiTa, Kumiko Sasaky, Youko KAwAMURA,

Mitsuharu TAkeDpA and Mitsuru UcHivaMAa

The surveillance of the residues of four kinds of chlorinated phenoxy herbicides, 2,4-D (2,4-dichloro-
phenoxyacetic acid), 2,4-DB (2,4-dichlorophenoxybutyric acid), 2,4,5-T (2,4,5-trichlorophenoxyacetic acid)
and 2,4,5-TP [2-(2,4,5-trichlorophenoxy)propionic acid] in three kinds of agricultural crops imported from
various countries in 1980 was carried out. These herbicides were analyzed by gas chromatography with

ECD after methylation with diazomethane and clean up by column chromatography on silica gel.

The

minimum detectable residues of these herbicides were 0.01 ppm of 2,4-D, 0.05 ppm of 2,4-DB, 0.002 ppm

of 2,4,5-T and 0.001 ppm of 2,4,5-TP.

In this surveillance none of these herbicides was detected in all

samples of the wheat imported from Australia, Canada and U.S.A., in the maize (corn grains) imported
from South Africa and U.S.A. and in the soybeans imported from Canada, China and U.S.A. (total 30

samples of 10 samples in each agricultural commodity).

(Received May 31, 1982)
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Table 1. Overall recovery of chlorinated phenoxy herbicides fortified to powdered samples

Phenoxy herbicide Fortified level

Recovery (%)

(ppm) Wheat Maize Soybean
2,4-D 0.10 89.8 86.8 96.5
2,4-DB 0. 50 86.0 83.5 96.5
2,4,5-T 0. 020 90.9 83.3 89.1
2,4,5-TP 0.010 88.2 89.3 87.0

Each recovery value represents the mean of 5 samples in each crop.
Acctone solution containing the mixture of methyl esters of 4 phenoxy herbicides (2,4-D; 5.0 pg, 2,4-DB;
25.0 pg, 2,4,5-T; 1.0 pg and 2,4,5-TP; 0.5 pg) was fortified to cach powdered sample (50 g), and 1 hr after

the fortification the extraction procedurc was started.
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Studies on Determination of Iron Sesquioxide in Food

Mieko KamikUrA and Masako HiraTA

A procedure and results were given for the determination of iron sesquioxide in Aka-Konnyaku and a

carpophore of Banana.

Iron concentrations were determined directly on the solutions prepared after

decomposition of the samples with nitric and perchloric acid by atomic-absorption spectrophotometry.
Iron sesquioxide in commercial Aka-Konnyaku was determined in the range of 0.100 to 0.163 per cent.

(Received May 31, 1982)
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W=y AVEES Y T ATEC L ABRIEND S, KT
FHZ BT, ArrofEY It 2 v = + 212

* WRRIOREE

B ETBESER FETRERC X > THT52 &
oW TOHRE R T 7.

FH o EE

SCEMEERRER L Tz v =2 7| DA,
WIVRT, HokE, Biddir LGITARCH
LGz = e 2 | ORHTRFEIATE D, FH
EPERITFNS00 v vsbhh, {ERAERIIa =+
7 A () 2KEETIBRE ="My
Ik, GfFsThh s,

AP OREEREFR CAET A0, Elrbo
BT BT 59026 OfET X 5%y, ZEHSE
2B TITRSN, COWUEEX T ol T D
MAFRIRAY S, i, HRTHAERNDIBIZ=E
ZRHMESE T LA oERE b A bR,

%z B oo F
1. (ERER
FEFREES B 518 4l
2, R

CMEFE, WRAELSRM, RS A, R, &
LS PRI A

3. ZaEx

YEHI Tk 4. 838 g wIEFEICII N D, SR (9.5
—100) 100 ml wZiEA L, K& hnk TIERIZ 1000 m!
5. TR 20 ml #IEFETIIN D, $HARENO.5
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—1000) #*fn% CTIEMC 200ml £33, =0 1 ml
iz Fe 100pg #&tr. LeXLTRIFT 5.

3. RBRZE
ELEORINE, 3R th AT Y 2 YRR Thnsk
SR, WTBHRB AT T - TEe I L, 8k
OGHHR 371.9nm % v, TEF Ly - BELIT
Lo THHFOZZTR A NET B2, Thebb,
RO, BITE L, 3 28 XIERCIND,
250~300m! D7 I A== Ah, TEE 20ml *
I TR nE 5, PO LVEIGA T E 5
o, IEERS TH—LITAR L 5 ¥ T
5. OFI, AT Sml Aok TS L
TTIREEFEDOIEN KLY, AL b, ¥
M~ o faills » 7o & &, kb, B
2ml FERSTHMIINL T, T ML, BERG
DEMMNET, KT~ ofe & &, ik
e h, BEKF0m! ink, TOMMKL, B
FROAFESEL THE, TT20~30310 ek it
A, BB SRR RE G TERIT 100ml o £
A7 AT, Kt CIERT 100ml L1,
AR ET 5.

Sz, K 2ml #Rv, REOSHE ERBICIREL,
ZER BRI R  5.
RAGHROZERRALZ 2%, ROWELEZ L
1T, BETFRXERZIETS. HEOREDE
E3RD, TN HRIIIT X b REAERR O MR EE
(pg/ml) %3sh, UGRIT X » TP D4 (g/ke)
T 5.

C
KaLt (g/kg) =7 %0.1

C: PLNT X » TR TR D ik
BLEE (#g/ml)

W BORHEIRE(g)
=Tl (g/ke) =ik o ik (g/ke) x 1. 430
(IE 4204)
BFEEET 2 v, koGt TilE+5.

TaFUY BT V—4
7+ 1Y 3.0ml/min

g, 13 I/min
MEWE 371.99 nm
Rishs vy

HEZ 0, 1, 5, 10, 30 KU 50 m! %+ FNIEHE
TiEambh, Ka ik CIERAT 100m! &L, Wk
B E TS, o2&, ThZhEFRCEY

WEL, PERERTD.

R R O %%

1. EFBRREECEIHORERE
REHETRE 0~50 pg/ml o fr iz Fig.1 o &
kbhTH5.

2. EZER{LSAOFM, ERER

2V = 2 BT FOIAHIT OG- T=0 B0
W, MRz v =47, ArFORFRCEE
MBI TAI 50T, Table | i kb TH 5.
3. KEVTORER (Far=+v Y] OSRER
TIULNT O TH D Tz v=+v 713, SHA
MUY H LD DFN-ODIITTH D, ZDHDITD
WTHRD TR 1T o fcii it Table 2 ok ksh THh
5.

avar s, ArFOREIATETINASRE, T
IR HRTE I A T, PR L Y, ot
#3719 om FRGGMh oL L, R
FL =T LE:pir & Lie, KRRy 72750 F
DY AR AGTED, 7E2FL Y « BELT
ToTWDic®, MWHOTFTELIZEA EZT .
¥, WRRERRTAMIRE LT 248.330m 2%
HBH, ZORITIZRDAv s STV ERD D,
FiRT X B=TEEEE (90.07 %, FRFBGE) ©
o, EMREESUE = v = + 700.80~92.35%, -3+
91.38% Thotc. av=+rsdotiosing, BE
RRRFE LTS5 E 100gd 0.2~2. 5mg
EUL 0.4mg? Lubh, SR L 34mg HiRL,
AFF OO TTE OfEA IR TIZ A8, &
FUToun Tt 0.4mgP ¥ 7:, QYT Hv &5 & 100
g 0. 1~4.0mg® Lusboh, 4432 45mg &, \»
ThiLOWAMT A>T 5.,

[hzav=vs | b=t HIE 1grh

0.7

0.61

0.44

Absorbance

0.3
0.2
0.14

20 40 60 80 100 (ppm)
Concentration of Fe

Fig. 1. Calibration curve of Iron
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Table 1. Recoveries of Iron Sesquioxide added to Konnyaku, a carpophore of Banana,
and iron content in their samples by atomic-absorption spectrophotometry

Sample (@ Added Found As Fe Recovery
p g As Fe,0, As Fe (mg) (%)
(mg) (mg)
Konnyaku 10. 001 — — 0.135 —
9,958 9.750 6.142 5.577 90. 80
10. 000 10. 020 7.008 6. 472 92.35
Carpophore 9. 996 — — 0.245 —
of Banana 10. 770 9. 720 6. 123 5. 595 91.38

Table 2. Amounts of Iron Sesquioxide in commercial Aka-Konnyaku by
atomic-absorption spectrophotometry

Found Fe,O3 Content
Sample (e) ATFe  AsFe0; Tnlg m
. (mg) (mg) (mg) g8
Aka-Konnyaku No. 1 1.013 0. 700 1. 000 1.000 1. 000
10. 000 7.125 10. 187 1.019 1.019
No. 2 5.071 4.950 7.077 1.396 1.396
No.3 10,000 7.525 10. 759 1.076 1.076
9.990 7.525 10. 759 1.076 1.076
No. 4 1.001 1. 140 1. 630 1.630 1.630
1,00~1.630mg (0.100~0.163%) TH -1, k= TWBA, Z0hOATHEL, HERH (037 ppm)

V= 7| OBRECOWGTIRILR Lichs, Zogkilc
DWTHINRD &, K100 st L T=2/ ki 0.2
~0.35DHETEA IR T3, 2v=+ 7§5H 10
kg b LTAK: 3007 I3 L vdbhda, &
W bEGEXRS [iev=22]72% 14 400g0
L 1000 » EHEETHE, [HRazv=rs]1rY
7o b O="F{EiERIT 0.6~0.9g &7 b, lgdi-b
1.5~2.25mg &¢7c 5. o v=+ 7] BET B0
T=TREERL 100% 2 v = v 7 FIZEEEN D L O
Tirin{, BEROBIC X AEM, KEFEDRfET
Ih®, [FRavar 7 | RIHVKPFABITTE L O
AHB, thoEDZERERT 5 &, i 1.00~
1.630mg/1 g2 EMAE L <HO b DEHZ B,
AFFORFTOWTIY, SR EMkAGETS OBk
CRBEOMETHEAIRS LT, BFIRORE
1340~50% £ £ 2 bh s, T LT, BEhic@giho=
TEMESRREEA40% E L, ¥, T DRIFADR
MHloBmity 1lg/Se (R & Lick ¥, =2k
$EIir 400mg (Bk& LT 299.76mg), 10%LIE Tt
100mg (69.94mg) &7c%h. Linl, 735 v ik
5 &, BEIMED UL, - ofUEciihic ik
ERER Sh T b o s s h s, ks, -3
FHTRP A EFIE LTF 7R 2V =AM SR

Ihayr—Apbhote.

X & o

FEFRIHET X D RAFRoS"Rbko S ity

RE L. KB X D IR T OER THAHRD
[FRavav 7 | WOR="RILHBOSH XTI L
ZA, FO&MT0.100~0. 163% TH H Z L2 -
oo Linl, A3+ oRHooun T, oo
WHEDOTHREFULTED, ChHOBENSEZT1
EHERERAZIR T3 EIZELBAT, LichisaT,
R RERITAE I ATV 5 & L BbRig

X iy

1) L oREIEE, aEmy, BER
UBEHRILEORBRUEEO—~RERET S,
B2 127288, BHE/N855

2) ﬁuu?r‘ﬂﬂ%@m?tkzg’jg’, 1rdd, Rty
Bk &E?é#,wﬁ%¢2ﬁﬁ
H, E’,Hr/f‘rl325377

3) EAEf bR . aRmETR, 21, 379
(1971)

4 REFE—IB, TH 8 FFRESFT, p.119
(1974) Lzt

5) (NFATTIB, SORERME BRI ¢ LR

~V FF v 2, p.253 (1969) Itk
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6) fomBlili~v ¥ 7y 7 IO« eRERE -~V
F7 v 7, p.181 (1963) uIRILAR

7) BT HR TR ¢ AR 2E
3ETH p.24, 628 (1980) KiXHHIFIR

ZEMAMESIRCERT S P Y =2 7 — L7 3 vV OREEROHMERL
B LE - ST A - IEEZ0B - AALSINE

Stability and Purity Tests of Triethanolamine used

for a Carcinogenicity Test

Hajimu Isunwata, Kumi KANEKO, Saburo Karo and Akio TANIMURA

Purity and stability of tricthanolamine were examined prior to a carcinogenicity test. Triethanolamine
used in the tests contained 1.9% of diethanolamine as a contaminant. Both of tricthanolamine and di-
cthanolamine in a 1% or 29, triethanolamine solution kept in an animal breeding room maintained at 23°
were stable for a month under a room light or a dark condition.

(Received May 31, 1982)

JEAEBE, fLREINg R Lo kT 5 REho kg
IO AAERR L BN T > T 2V, BTN 57
IR BT EQHBYIIO 19 THS b Y =2
7 —nA7 v (TEA) 1%, FECEEHR, FUEHN, s
Ml SR hTuws, W, #rve=TR
w47 LEIL TR R ch 22 Iin boEhE)
ORI OTEMA S L L, KR L s
TEHERHTER TV 5.

EWH OB AR 35\ T, #EITR AT E
i LT bt B, FIRFIRLR MmN MRy, A
—FET R R E T 5.

T T, FOAGRBICLLE Y, TEA ORESEH
TOREEEE A B LIS, TEA TiET 5o =4
7 =7 3 v (DEA) OFEILAAT - oD TE DI
DTG T 5.

Table 1. Stability of tricthanolamine (TEA) solution

g B ik

1. HRERURH
TEA {57 TOCHMIEEEE  TEA 278K T2 %
BV Zve iR LA,
DEA g Fneniizies it
=Y AY v b HIEIERR
2. EERUAREHE
HAZwv= b 37 B GC-6A
Gt g
hthgs: FID
75 a: e Lm, PE Smm (75 A5
FERTA: TENAX-GC(60~80 mesh)
F a4 ) ¥—HA: Np 60ml/min
(TEA D5 Pi4:04)

195 TEA solution

227 TEA solution

day
light dark light dark
0 10025 1002 10075 10025
1 96.0 95.8 95.4 95. 4
3 96.2 90.9 93.3 91.9
7 98.5 97.5 93.9 97.5
10 94.0 97.7 96. 4 100. 0
16 100. 2 102.0 97.3 1040
24 91.4 99.3 101.0 106. 1
28 105.1 100. 6 101.8 107.8
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Table 2. Stability of diethanolamine (DEA) in triethanolamine (TEA) solution

DEA in 1% TEA solution

DEA in 2% TEA solution

day
light dark light dark
0 100% 100% 100% 100%
1 95.3 93.8 98.3 95.5
2 105.1 103.4 98.5 96. 2
6 106.7 95.2 103.7 107.5
9 95.0 100.0 9.8 105.9
15 100.6 98. 1 95.8 97.8
22 9.3 102.3 101.5 103.7
29 103. 1 109.9 101.5 107.8

Changes of DEA concentration in TEA solution were shown as per-cent for the concentration

of DEA (1.9% in TEA) on the 0 day.

L3 4 T T T T

L)
0 2 4 6 8 10 12
Retention time, min.

Fig. 1. Gas chromatograms of triethanolamine
(TEA)

Samples; 19 TEA solution at 0 day (A) and
after 28 days (B) in the light, peaks; (1): erythrite
(1.8.), (2): TEA, conditions; gas chromatograph:
Shimadzu GC-6A, column: TENAX-GC, 1 mxX
3 mm i.d., carrier gas: N; 60 m//min, column
temperature: 240°, injection port: 300°

» T ATREE ¢ 240°

EAOTRE : 300°

WAL 14

(DEA D4#4M4)

F F ATREE : 200° T 15 min {£§:#, 20°/min T
300° ¥ CHR

HEALIEE : 220°

AL Sl

3. #fE

3
1
A
2
B

T T T
5 10 15 20 25 30
Retention time, min.

o

Fig. 2. Gas chromatograms of diethanolamine
(DEA) in triethanolamine (TEA)

Samples; 1% TEA solution at 0 day (A) and
after 29 days (B) in the light. peaks; (1): DEA,
(2): erythrite (L.S.), (3): TEA, conditions;
injection port: 220° column temperature: 200°,
Column temperature was held at 200° for 15 min
and programed 20°/min to 300°. Other condi-
tions were the same as shown in Fig. 1.

2%BV 1% TEAGHABER=A7 7 Aa34L7
N IRANTEEEE-lch o A25[7 T A2 AR,
TR LER (230 wii? L, TEA Lvt DEA offR
BlbgHAs R~ b /57422 Xh PEL .
TEA KU* TEA di> DEA o, =V AY v |
IV RIEIIEENC X b 1T o 7o. TEA Tt DEA
OFEEIZ OV TE, AL SR UAFRL CE
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L.
BRROEL

1. TEA oREM

BRAB OMTBAINIHHMATERN < &H v HERN
23 IR a Tk b, 28 BHRloMIE Cikf e odT i
BB 1 BRU 2 BTN RE CIREN KT
b bhigh oo (Table 1), i, ¥AZr~ s
5 A RO LR Pitc i v — 7 OHBULEED Bhich o
7= (Fig. 1),

73, BHMNh oI OMAOEL LIRSS b
s otz

2. TEA fi() DEA OEHBRUEORTMY
TEA fuciz DEA p{EfET 5 2 &k Cicibh
T4, DEA REWREIETSC &2 X b BEa
FENAUYITTHE N2 bry Pz /—AT7 3V
LI DD D EDEL T Tz, AFBIZH - TEA
i1 DEA 413 1.9% THhotz. TEA 0 1 FRU
2 %W ERNT L, T C29RMER L,
fE+ 5 DEA DEEFE{LiziBe Hhid (Table 2),
Fl, ¥AZev= 2T Ao bROGIREE— 2
DOHB LD b e oz (Fig.2), Lal» T,
TEA I fET % DEA RERBLET LR

THbh, »o, TEA Eioffrdiz DEA 3R
LRI EA EfWEF L DR D,

7t%, DEA OJIEX 1T 544, EAREY 300°
TfT5 & DEA v — 7 Ui IREETR e~ 7
IS BRIWE D - fo. L, EAREEY
220°1 2 SE Loz, 0B A St
T2 DT I DR B THE X T -7

LA Eo#ERs b bz AR FIZ 1 ik 2
% DYPLEET TEA # I LB ECREFEL T
1 PBiACit 253 0EELLRS,

Bhhiz, AEBLTICHCHPELWILE
¥ LB LR B a3 B v s L
b3

P Bk

1) BxA vy 2 —: LEERATRIEAT X
HUFgeHAE, po955 (1980)

2) BALZELE @ (LEETIGRME, p. 644 (1980)
ik

3) HRMR, AUGEZ : A3EF

4) BALSERNL « i 8 B AR EN—FR
Zage, C-1205 (1971), FUNZE

5) P-A. Zingmark and C.Rappe: Ambio, 5, 80
(1976)

AR HSEY L E X 7 OPEMEIEZ T2V T (2D 4)
FEAN 54 ~55 FES R oW T

CCITITI Y R <5 N2 O N e

Antibiotic-Sensitivity in vitro of Salmonellae
Isolated from Imported Meats (IV)
Results of the Isolates in 1979 and 1980

Tsutomu Kawanisui, Akira Suzuxt and Hirotaka Konuma

A total of 111 strains of Salmonella isolated from various meats, which were imported in 1979 and 1980,
were identified for their serovars, and examined for sensitivity to scveral antibiotics such as TG, SM, CP, KM,

APC, NA and CL, using the agar plate method.

All the strains, except for unidentified 10 strains, were identified to 18 scrovars.

Of these serovars,

S. tphimurium, S. infantis, S. heidelberg and S. concord were detected with most frequency (over 70%) in the
proportion of all the strains. As compared with the previous reports, serovars which do not belong to B-E

group could not be detected in this survey.

Almost all the strains tested were inhibited by antibiotics used at a concentration of less than 25 pg/ml, but
12 strains possessed a high resistance to TC or SM, and a transferable R-plasmid was detected in three
(25%) of these ones. The serovars of the above three strains were S. heidelberg and . stanley, both isolated
from chicken meats, and S. cnatum from horse meats, respectively.

(Received May 31, 1982)
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WHMNLMAZIR S LTRSS () BRtED
THIEE & U T AR B I/eti B 2TV, TEBR
B REOHR LTV RANHA S X 51T
IEEMNEBRTWA., FOEE, WHARROFHHH
RIZFEABTOBEPT H % 25, FKALLTREDTH
PR AR T 5.

CD L5 e EHTRADIHAI X 5hAE~NDEA
REARGAND 2 RKBRFELLZEN D, Ex0H
BRRO—FE D, EEMTLEREMCLEH
AREYREL TV 5.

*te, FHROBHFRERVEIO BFCIA{ERZ
ATOBIENE GEF) ofAoBARyBEal
FRAHOM EHHRIC AP ELYITL, T
A hHEE oS AN Em L LTEEERT
W3,

Z DX 5 RN BERE W TA RO W OTE
#, WRROTHEH OTTLAA B h, bARET
BT hERLIZOWTIESE L OFFEIRENH 525,
AT 351 DA BT 2 REHTIL B A0 2 7
W,

F & THRARHC 3517 5 R O+ WG HRIBR O
HoWH, For-T 3Rl s PR Es s
LRI b b LB EF 2, 1965F LK,
EHo—FE LTRTERMED, BEREY tbics
THEL T

SENFE 0% (FBI544E, 55%E) OHFHRTOWT,
Z O RO EHIRZ T D TR LIz ou
TRET 5.

Table 1. Distribution of serovars of Salmonella isolates in 1979 and 1980

Chicken meats

Horse and other meats Frog legs

Serovars and No. of strains

USA
Thailand
Hungary
Taiwan

Uncertainty

USA
Brazil
Argentina
Mexico
Guatemala
Australia
India
Cuba

, typhimurium 28
. heidelberg
. schwarzengrund

6(1* 2
6(6)

N

derby
stanley 3(1)
Java

chester

—_ N W e 0 QO

. saint-paul

1D

[N]
[==]

G

—
-
(=7}
—
—

. infantis
. concord
. oranienburg

isangi

. muenchen
. blockly

. manhattan
S, newport
S. Cpe—:1

C.

mhh b b na

— = = D O N WO

S.D;:-:1

E S anatum
S. lexington
S.Eji—:—

- N O™

2(D) 3

Total 111 27(9) 3 1 4

4 20 7 32 2 2 4 6 17(2)

* ( ): No. of drug-resistant strains.
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OB 0 5 ik

$RERE - ANDRT B AT R IEAN5Y, S54RI §i
AtrFEE LTINS bk T RIc AT O ) b
hic M #th s, Zhbihodiseili Table 1
IR L.

HRFA, FHRPUHRBRREUGEEERE « (50
WHWLF 3429 v (TC), ArvF b~y
SM), s/r34a7=z=2—~-1 (CP), AF~<fvv
(KM), 7v sy v (APC), v o+ ok (NA),
2 Y A7 v (CL) @ 7 Fa e, BBGELEE#RO
JFETE U

B LT O

L. mABNOSH

(e i B L Table 132307,

1D 5 B0 OTIPIAE A B\ s TEET 18 M AL
ZElEh, chbivThi B, Cl C2, D RO E
T LoTho7e. B Tk B~E L
BT 2 L oxnfyesiz Lt shicoizxd L, 4
Tk 1 mii R L Shich ot

SRS S hota i 7 3 ik S, eyphimurium, S,
infantis, S. heidelberg, S.concord 7 LT, ZibIL
T CoHEEEDT025 L o b T e,
MFEHOFAi%, TTMEINNOZDZET AV HESE
oo i Lz b &l s hic s, Toff

DOEDBIE S L T4MFE T Dlen ol T D
1HEIIT L BT E LN TE L ENTE
fnote, —J5, BB TIZINAA BiX S. heidelberg,
S. schwazengrund, S.infantis p3, G HIL S, typh-
imurium, S.derby, S.anatum P\GEHEH, S0
XSG 2 Tob oL E D ELLho7chy, WA
bl S AL TAD LTS L D
12, B Soinfantis 137 TGS HR LR TR A D
R e R A A o 1,

TN, S.typhimurium OIGE & OGRS o0
a2 tc ko AL 05 IR ERA L,
hoA 7Y b=yt THh D, DBrandis!® o44pE
1 %% /- Duguid!® o —pk & 4T 1 TET5, ©
Pbpn Wild Tl £ bEcHEThiEh
% Copenhagen & (0-5 PLRJERFH) Theh o7z
EDDL— N TH D T ER M1,

—fHC Y I OEMGAOM A, E& U THRED
AW EFE XD TH B, SEORHD D,
L ETOE LML CHEOHRMEL e h BE
T L TgEh, SEVIEHOERYFLH LTS
Ot kS5 o AL bR S,

2. FERIRBHST

SRR R FEFE IR (MIC) DA
{EEtEa B D45 H Table 2,3 2R L7,

Rz xf+5 MIC (3 TC i 100 gg/mi (=
i s U7e 8 #k Bt THI80%5 43 1. 56~3. 13pg/ml

Table 2. Sensitivity of 111 strains of Salmonellae to various antibiotics

Minimum inhibitory concentration (MIC) pg/m!

Drugs

tested 0.20 0.39 0.78 1.56 313 6.25 125 250 50.0 100.  200.
TC 9 20 65 9 8
SM 12 70 25 4
CP 23 47 41

KM 19 54 20 18

APC 15 75 13 6 2

NA 14 20 53 20 4

CL 12 35 52 10 2

TC: tetracycline,  SM: streptomycin,
NA: nalidixic acid, CL: colistin,

CP: chloramphenicol,

KM: kanamycin, APGC: ampicillin,

Table 3. Resistant pattern and R-plasmid frequency

Resistant pattern No. of strains

No. of strains possessed R-plasmid

Origin and serovars

(TC]
[SM]

8
4

1 (12.5%)
2 (50.0%)

Horse meats, S. anatum
Chicken meats, S. stanley,

S. heidelberg
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2, SM i 100 pg/ml iTfiHER R LI 4k R BR W
¥4 & b

¢ 85% #% 12.5~25 pg/ml =, CP Ti3i 80% 73
6.25~12.5 pg/ml 1T, KM i34k 1.56~12.5
pg/ml iz, APC Ti#h93% »% 0.39~1, 56 pg/mliz,
NA T11i996% 7% 0.39~3. 13 pg/ml iz, CL T134Y
90275 0.20~0. 78 pg/ml 125345 LT b I &z
HoEWboNEhote, L, TC RUSM iz
Bt R L12(R (11%) AMaliEh, ZhbiEk
DORESMHBACHEETZ LD TH T, oMM
RSP DL D E B bl

Rl hbEEOE E R B OKE R
Table 3 {ZR/R LIk 51T, 25% (34k) 2MEEMER 7
523 FRIFFLTWE ZoMELBED 80% B
Y O F R IEIEECER TH » 72, R DEE
137 A9 2 ORPIER S. heidelberg, S. stanley LG4

g3k S.anatum THoto, Tok, BEGEHEABZD
IONSEMETCR T A FREETHLONGHE
IR ONSEYH TTH 5.

DA EofERn G, BARED LEROEM M S
R, HCEoSRIEN S 25 & e b AN
W TH ofe o LIREMIT DR E X ITHD,
MALHC BT A0 L3I Bbhi. Fi, S8
FEOTERIE T oI ITHST O b DI TR
DIRHBAEEAIMED o 72 t, TBAHERRD BB IEnHER
A e R £, IHEEOSMMERZIEAL
TWBZ ExRWE-THB 0L Bbhb.

ZhBDZ EbEARKOFEBHRMECRT5
SERA MR v R CEL T E B IES, &
DHBZE L LT OBORBENRESNARC T HEEH
T2I0EFL bhftEmcHEEShs 2 LafiEh
5.

FEAN54, SSEELTIMA X RMANIZ i DlcdhiEbid
INCAEORANLLFHEIRIcr L2 T 11RO
7 L HAETRC oW GRIR L L 2 A, TR
T IO REENE LR

180 MFIC I 2 h, 05 bEFETHKRIES
Wi b Dl S, typhimurium, S.infantis, S. heidelberg,
S.concord 70 &G, hbmiEE TeakD 702 LA
E2E» Tz, 2D 5, S.typhimurium (LB O
A LA R M2 0-50RE2RF L, 4 /¥ b —
AfRiERE TS Wild o L 0 TH 7. S.infantis,
S. heidelberg {3 FHA DL DI E . TIATEC B
Ao FEEHGID btk o 7.

SRR IR 128 (11%) 1% TC Xk SM 2@
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On the Data Processing in Animal Experiment

Sachiko Suzuki, Minoru Sarro, Yukio Nakajr and Masuo TosE

In our laboratory, the experimental data obtained in toxicity tests are memorized partly in diskettes A of
minicomputer FACOM U-1100 and partly in diskettes B of microcomputer DEC PDP-11 with different

formats.
A 01, and memorized in diskettes (A-++B).

These data can be combined with a format conversion program by using minicomputer NOVA

These combined data are possible to classify and process to various form by using MUMPS language.

This data processing system is applied to the data from the control groups of animals.

For example, the

biochemical values in rat serum are shown in figures or tables by five classification methods.
(Received May 31, 1982)
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Eb, L ANTRIALOWMEERIT, HT ~
ERATTH T ERED THIIC /- TE, 22T,
GO LS, AN ALRD L 51T
ot ThSOAESHERE, MMTHEo T - £
IR AT TS T Y o - 2l o b OATRFE X
hTn3,

IV o~ 2 HIRA RO Y AT A L
LT, —BDaVEa—~ 25T ToRER
A v I VTEERB LD, T—200HE
VAR o L CHAN ©H 545, M b
SHEA b o THFCHEIE A 8 Lic Wty ,, ol
ATe LY, FEH D LEUE S RIS R
BB L2803 v E o — 20 BRI LT
HRBROF ~ 2B T > T D, TO), FRT
— 2 OF—IL WIS THIHHEL T D, Th
T HHMT, AHDavEa— 2T ko TUME
hicF— 2R L, L5—JioBFEDoREVL=VY
a— T RTCOTF — 2 2B MHE LA, Rt
DERT LD F— 242 DA o717 —
EHB[EHHB X SCHEAT e 75 2 %AW TS
THHERPE L.

Bhpciy, FE O UAE 3 ERNCT » o BIERE:
12353 2 LB ORBEED T — 2D 5 bAELEN T~
SRERL, STL TS THERER LD TR
N5,

FHRT — Z DR

LRIV TUL, aWFEREEhicT v b
HBHVIRTY AZEOPIL 2FLRRFER Eh, &
%2 ORI Thh 5. ThbOSPfSE A IR &
AT 5 2 8T X D BEAT X A EARE
Eha.

EHOORRE T, T OFEHHT KT TR
DEMTT»T 5. SO ULDHESE LD
Iy AR CUET 5. RWT, T bR
MBFML7eDs, BiEEbIcfAAL, fEiE0%I
BT RFciETs. o CErEE, 4L %
BEEOMIAHLT — 71TiTh i S h D, MO —fiL
ZY A MERHAER CI2H{B D45 A~ 22 WEL,
F ORI T — AT THIE D, Shb 26D
F e AT SA VT =3V o~ % FACOM U~
1100(FACOM) 0% 4 2% v b (A) iS¢ 5.
M1 ©Flo—Fek [ B ER RS T X b FRo>
A EL, T ofiluid v 54T FACOM o
F 4 Ay PANSEIIEND, D oM onT
M2 aEEL, Fo—ia 2050 O iEims X
20~3051H DIRG A PEL, T OMIIA Y IA VT
~{7mave.—z DEC PDPII(DEC) 0¥ 4+ A
r v bB) IR, Fromio—IXERES
VMo XD SHADOMA Z WE L, 07— Fik
DECOavy—niL75348—DF—F— b
FETT 4 Ay » MBI HhD (Fig. 1), B
L0 X TBESRENRRO T~ 20 5 bEHE, K
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Report A, A+B & |Rpport |
ID number |Report B{
L | ] | I
Dissection Blood Blood Selum Serum
E‘_Iﬁg;l;%nlc precision Blood cell counter Cell analyzer Fast snalyzer Electrolite
analyzer
3706, 1205 MP Coulter counter f . 702
system S.Plus Microx Gemsaec 1V 702
. Coulter electronics . itachi
Sartorius Tateishi Electro nucleonics Hitachi
I . T T T I
Body weight Red blood cell Basophilic leukocyte Protein Sodium
Organ weight Platelet Eosino philic 7 Lipid Potassium
White Plood cell Neutrophilic # Enzlymc Chlorine
: 1]
L i ¥
E:;] Minicomputer Microcomputer j
3| FACOM U-1100 Digital PDP 11V03
DEC

—

il

Diskette A

—

i]

Diskette(A+D)

Diskette B

Diskette

memory

equipment —

COD .
Minicomputer 5
NOVA 01
Data general  |é=— M.UMPS
Disc

Fig. 1. Data processing system

BE, ORFBROCMBHBEDT —2%7 4 Ar v b
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ML TS Liin 5.

LinlLicaih, ThbD 27+ Ay v bD5 b,
F 4 A% v F(A)IZiE FACOM JBRT, Fi74 A
v +(BXZIX DEC BRT, THhLhT — F035A
ARENTWBTY, FACOM 05 4+ A7 v b (A) 1T
DEC THad = LMTc&3, ¥/ DEC 07 4+ &
v F(B)it FACOM TiZialthic W EEsinid 5.
CDXIRHRT 2N 2DTF 4 A v FOhR
TEiish, LxbERESNAvwZ &L, 72040
I FRED THRAMELSHABZZ LW D Lin-> T
5.

%o T, DEC @7 1 A4y » F(B) iLifd bhteo
WSO F — 2% BEBEAOKZ W FACOM O F 4

of toxicity tesin our laboratory

Ar v PEBL, 1HOF4 A7y v PC—TOERT
— ZERBMLIRET 5 2 LR, & Db NOVA
HRERB 7 r 77 2% BAL, RO XSO =
V¥ 2= 2 (FERIBTE)ERAWT, T4 Ay F(A)
RUNBIC GBI NIERT — X DA T 7.
PRI T MER LT ¢

AAF— 213354 NOVA-01 T (32KW)
JRDAIREET -

T4 Ay MEE (ARF~2EX T A5924A
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BRTF 1+ A7 (S%F 5947, 2.4 MW)

2V —nEA75 4%~ (ARS33)

7Yy v a—
HDF 4 Ay VERIZF 4 Ay v P(A)E Ly b
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Table 1. Coding guide for classification of experimental data

EXP code

(T LIIIT1T]

ﬂ A T | 1 ‘——-—Sex X ate, [Elemale
Blood sampling site rbital venous  plexus
@ ecapitation
bdominal aorta
ena cava inferior
[0] uglar vein
A[{] ricular artery
Au icular vein

cphalic vein

aphenous vein

" For rabbit
Oriental MF
Nihon nohsan For dog
“Refer Table 2”
Barrier system
Coventional system

Species of animal
Animal room

COD code

...... Month

Calender year
Age

Level 0

(File name : Serum)

Level 1 100F 10EAM) (100F 10EDM

(EXP)
It“ \:\ // ‘\‘

Level 2

(COD)

Level 3

(Data)

Fig. 2. Tree structure of data filing in programing language, MUMPS

Anesthesia ther
U] ancsthesia
Diet Fasting
Fecding
Sort of food Funabashi MM-1
4 F-2
" For monkey
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Table 2. Coding number for species and strains of animals

00 Slc-wistar 20 Sle-ddy
01 Slc-wistar/ST 21 F-ddy 41
02 JCL-wistar 22 42
03 23 43
04 24 44
05 Slc-Sprague

Dawley 25 Slc-ICR 45
06 JCL-Sprague

“Dawley 26 JCL-ICR 46
07 CR]J-Sprague

Dawley 27 CRJ-ICR 47
08 28 48
09 29 49
10 Sle-Fisher 30 Sle-C3H/He 50

11 JCL-Fisher
12 CR]J-Fisher

31 JCL-C3H/He 51
32 CRJ-C3H/HeNCrj 52

13 33 53
14 34 54
15 HOS-Donryu 35 55
16 36 56
17 37 57
18 38 58
19 39 59

40 CRJ-B6C3F, 60

Japanese
80 " Vhite rabbit

81 Newzealand

61 white rabbit

62 82 Dutch

63 83

64 84

65 85

66 86

67 87

68 83

69 89

70 Std-Hartley 90 Mongrel

71 91 Beagle (EDM)

72 92 Beagle (HRA)

73 93 Beagle

74 91

75 Std'ggg;‘; . 95 Macaca fascicularis
HOS-Chinese

76 hamster 96 Macaca mulatta

77 97

78 98

79 99

Supplier of animals: Slc and Std, SHIZUOKA Lab. Animals; JCL, CLEA; CR], Charles River; HOS,
HOSHINO Lab. Animals; F, FUNABASHI.

RIZHER LA s NOVA-AOI(NOVA) iz—HEFHE
T, KNTF 4 Ay w F(B)IZ2WT DEC 5T
EXI N F — 2 2 AT NOVA BRic ik LA
5 NOVA 2 fEs ¢ 5. BEDEEoDL, “hb
DF— 2% NOVAFHR»S FACOM Uik L
NS Fcle T4 Ay MRS RDZEIT LD,
EF— 2EBRMLI—DF 4 Ay v F(A+B)RIE
MTBZENTER. ZHIZI-TF1 A% v F (A
+B) 12 FACOM iz k » T£& 7 — 2 DIHHINTHET
H3.

TR T — 2 D EROHR

SHOHEE L TIRES L oFECERAER T
BEEF—~ 2By 27 4, MHI67TEGI L DBIRX
NieF— 23 ERa VY 2 — 288, <=v7 A Mas-
sachusetts General Hospital Utility Multi Program-
ing System oIf) H{RMA L7

BIERT — 2NED X 5 e T A v OIHERRL S
BohichwET 51242, Table | 0 X 57 EXP

X COD =~ FaJEW .

EXP = — F& LTS, BROSROESR,
B DM frd B IXM O, RO ORE:SD 5
WILIERRER O MR, IR L XA 90
FETRL, COD = — FizsES (AR, NEER
BRUOFRES % 6 HIOKETRLK

I ERBINC L » T, WAWARERU RO
T & {EB LT\ 20T Table 2 12t THEA L.

BEHIELES ] T e, BarE P RicoTw25D
TRHLI.

Hufe Ao Iz 16 BT IRE LL O
AL L, HMEH ¥ CRESEORAREL
fe.

JREEDF T DV T, AR RESROR FIZ 3R
ADFLFTRLI.

ROIFAIZ OV TY, RS X D BERRR: ST~
DELH BRI TR B DT, FhFROILDOM
XETRFIL L.

FRR R T — 20T 5124, S TRToF
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**% DISTRIBUTION CHART (EXP :

DATE : 05/24/82
T-PRO(G/DL)

KAIKYU
5.70 --- 6.00
6.00 --- 6.30
6.30 --- 6.60
6.60 --- 6.90
6.90 --- 7.20
7.20 === 7.50

T-CHO(MG/DL)

KALKYU
36.00 --- 44.00
44.00 --- 52.00
52.00 --- 60.00
60.00 --- 68.00
68.00 --- 76.00
76.00 --- 84.00

GOT(MU/ML)

KAIKYU
51.00 --- 59.00
59.00 --- 67.00
67.00 --~ 75.00
75.00 --- 83.00
83.00 --- 91.00
91.00 --- 99.00

100F2ONOM, COD

: 027909) ***

( N=23, MEAN=6.65, SD=0.38 )
DOSU SOTAI DOSU  DISTRIBUTION
1 .04 *x
3 .13 *kdkkk
5 .22 *kdkk ok kdekk
9 .39 ek okdodkokdokkde ok dok ke
1 .04 *k
4 17 *kkkkkkk
( N=23, MEAN=50.00, SD=12.64 )
DOSU SOTAL DOSU  DISTRIBUTION
10 L43 *hhh kK hkkkhkkkkkhkk
5 ,22 *kkkkkkkhk
3 L13 kkkkkk
2 .09 *kkk
2 .09 *khk
1 .04 *x
( N=23, MEAN=72.96, SD=10.82 )
DOSU  SOTAI DOSU  DISTRIBUTION
2 .09 ok
5 .22 Foddokdokkdekk
6 .26 dhkkkdkkkkkkkk
6 .26 *hkkkkhkkkhhkk
2 .09 ik
2 .09 KK

Fig. 3. Distributions of some serum constituent values of rats at nine months old

AGE
(M)
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GLU (MG/DL) TCHO (MG/DL)
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% ¥ (M) o
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* *
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10 .
* 4
** **
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* *
* 20 *
*
* * 25 2
ALP (MU/ML) NA (MEO/L)
200 400 600 800 1000 50 100 150 200 250
AGE
% *® (M) *
* 5 x
* *
*
o 10 .
oy £
15
* *
* 20+ *
* ok 254+ % *

Fig. 4. Influence of aging on some serum component values in rat
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4 A7 v+ (A+B) OF— z2% NOVA CHalis.

HT, FhbomtRRO EXP £ COD = — ¥
FaAVV =N EAL T4 A= RRETAALED
Y, 7 — A1z EXP 2~ F, COD =2~ FRURIR
HoF—20icBHEes,. i<y 7 ARHWT
F— A DHFRRER T Tcdd, ThbT_TOKT
— i EhicF — 2% NOVA OREKT 1 A7
BL.

Fig. 2 iRT L 5= v 7 A0F — 2H5EIETHE
HELTED, 0V 7 » 144 (IR, M
#, MEBRLE) 2BHL0b, 1 vz EXP
a—F, 521~z COD =~ F, 3 1L ~4Tik
ID BELHT T - 22MBMEND,. T OHEITILE
3UAAETLMLHERALTWRWA, BEE ootk
FHEERMEETHEAT, KEI5v_LETLD
THiHisE 5.

BET 1+ A7 BERcF —~ 2hOEEDOT — 2
{3 EXP RU'COD =2 — FRIGET AT T, BRYII
BBatris <y Mz & TE B, flziX, Barrier
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1. EXP Brr COD =z — FRfEE LS a0
EHEOF—42Y A+, (Table 4)

2. EXP Ryt COD = — F&IEE LIcfaoxRi
TEA M OPIGER O, (Table 5)
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4. EXP a— FOREFELLHEEOALH T
JWEf DML, (Table 6)
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Studics on the Crude Drugs of Genus Coix I

On the Cultivating Characteristics of Imported Coix Fruits

Motoyoshi SaTake, Osamu Iipa and Yukio Mivazaxs

Five Coix fruits “Hatomugi” imported from China (2), Korea (2) and Thailand (1), were cultivated
on the open field at the Tsukuba Station and the growing characteristics were reported in detail. From
the results of the cultivation, the shape variations of the market fruits are caused by the different strains of
plants,

(Received May 31, 1982)

2= X &< i (Genus Coix) (Gramineae) iy CHH
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¥, -~ k4 Coix lachryma-jobi L. var, Qi TH B, BECHFIXIT2214=v P, BF32
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Photo 1. Coix fruits:

9 10

Market samples (2 imported from China A, 3 from China B, 4 from
DPR Korea A, 5from DPR Korea B, 6 from

Thailand)

Coix lachryma-jobi var. ma-yuen (1 Tsukuba, 7 Okayama, 8 Brazil A,

9 Brazil B)

Coix lachryma-jobi (10 Tsukuba, 11 USSR)

FTarax® LLTEAIATSD, HHIERY
ELTHERAVBRTN S,
Tagq=v] & [~rad] 0ELHART,
FORIMTE—TiXw. TR0 RbIZIE, KR
DLOMLNIDLDFETRLI, ERNTHL LR
XN TV DB b aF Coix lachryma—jobi L. var, ma-
yuen STAPF ORFECET L LI D 3 DREH,
LHE, AF LSS [~ b & o ciEEn
FA LTIz b D% Photo, 1 IR, AX X,
RO O OEPERERMG L Rt T3, #F
TE%A L O e w1 LS RTE 2 Ty, A28
&I ORI & DB B Bz L,
RUMEHOH o7 T~ raF  BSTHAT, Th¥

DRI DBERS Y (Table 4), ThbixdHE (210),
MEREERARENR (28) RU'x1 (1) 2
LOWMART, EAMSTHALTV530TH 5.
LB DM DYHER I T 5 fedic, HEGRHTE L
T, ENEREREY GFEBEATRE IR TV IR
) ZOHEED W H2v7e 3 /Y (MR, 772 4%
(2f0)) V. FAFRZ, »~ b4 ¥ Coix lackryma-
Jobi L. var. ma-yuen Starr ORGP THBHS 2 XK
< (Coix lachryma—jobi L.) OEPATEEMRO Y IEE
LIBMm LTI L.

ORI O U7 vk

B3R U7z Coix JB %40y Table 1 125k L7, 19814E
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Table 1. Strains and accession data of Coix
Strain Accession from Date of accession
Coix lachryma-jobi var. ma-yuen
Tsukuba Kasukabe strain Nov. 1980
P.R. China* A Market in Japan Aug, 1980
P.R. China B Market in Japan Mar. 1981
D.P.R. Korea** A Market in Japan Oct, 1980
D.P.R. Korea B Market in Japan Mar, 1981
Thailand Market in Thailand*** May 1979
Okayama Nat. Inst. Agr. Sci ¥k Jan. 1981
Brazil A (RIO GRAND DI SAL) Nat. Inst. Agr. Sci. Jan. 1981
Brazil B (MAT GROSSO) Nat. Inst. Agr. Sci. Jan. 1981
C. lachryma-jobi
U.S.S.R. Nat. Inst. Agr. Sci. Jan. 1981
Tsukuba Kasukabe strain Nov. 1981
* People’s Republic of China
** Democratic People’s Republic of Korea
*+* Cultivated in the greenhouse at Tsukuba Station
*xkk National Institute of Agricultural Sciences
Table 2. Growing characteristics of Coix plant cultivated
. Leaf color of young plant Beginning Harvest Final
Surain Sheath Blade OoWering | e Plantheight  leafno.
Date cm
Coix lachryma-jobi var. ma-yuen
Tsukuba Green Green 8 Aug. 15 Oct. 128.6 20
China A Light red Light red 8 Aug. 27 Oct. 198.5 19
China B Red brown Red brown 8 Aug. 30 Sep. 143. 4 18
Koreca A Green, Light brown Light brown 23 Jul. 28 Scp. 120.2 15
Korea B Red brown Red brown 24 Jul. 29 Scp. 114.6 15
Thailand Red brown Red brown — 2 Nov. 273.9 —_
Okayama Green Green 8 Aug. 8 Oct. 137.4 19
Brazil A Green Green 8 Aug. 9 Oct. 131.0 19
Brazil B Green Green 8 Aug. 12 Oct. 136.2 19
C. lachryma-jobi
U.S.S.R. Green Green 14 Jul. 25 Sep. 56.6 9
Tsukuba Red brown Light brown 8 Aug. 12 Oct. 131.7 19

4 23 A WHMMZAR R Ute, RN B T

DI IFNNT, 50°, 16051 DL

VTR AT o 7.

JERBRRAEIEE LT, N 5i6g, P05 390g, KO 507

P,0s 280 g,

g/a 2{LEARE (14-10-13) % T, M L. 0B
118 6B, N280g,
WA L. M51Zix s A19A,
Z-{1] 90cm, £:A5 30cm,

K,0 380g/a
6 168 @ 2 mfT\Ly,
TR Afiie & Ui, BREE

fods, WEEFERLHBAAD A 51k T, T ofio

— gt

FHILTNTIONETH 2 1.

1. &£HEHH

. .
I:L’i ’/TR.—BLU:‘%’ Zz

PR RTINS, hEHA ORI 2
DB DI EN R SR AIZML, (ZETFTH -

Fa

RERTFRD TIT -7, ZREFLE bAETAIHT 7 T
LU L, fHEMTE R T .
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W BT 5 BRI ot Ry ie R, 358
Lotz ibivie (Table 2). DEEORFILEE
M, EHEIBORTHY, DFEB, LEEEB RV
4 DRI, TEH L LRAOHE Fh-EBTH-
fo. Ffe, HEA, LHEFAOWARTHID LD DiEE
G T, RHR~Er o TH . TOMDORIT
W, B - AN, ExE L0, B
OFHLTT, W, Ty LIRABTH .

(2) FLBRUFEM

AT A B Fig. 1 Ky Table 11231
fo. SR RBIE L +T5 E, ThEO 2 BT ELN
&<, dEEtE 2 AL ot MR L2F
Hh T2 A FENRLERT, MR ERLLO
Y HEOY o X<~ TH ot

AR LIz LA FORGUL, Wi, TECETS
LHELDMENRZ LI 1D, PEORFIHIE
b ELoma R bh, HFEREEMERLFER
CATOBRABHKTCH o 12, 1T, FEAOERRZE
DA A - 7.

NFEROEERYZ 5 —2DnoT & e 5 INIEKA
T Ui, mAIEEEMIIE & A EDRITA19HE
TH - tohs, LHIREO RS 2 Rt & b 153E, v oy
a AH =TI OIEL DL, BREMICET 3R
13 ESEA RIIMAEAM A D bz (Table 2),

(3) Rtk

JLEEEA, BARF & LEMEREGT LA, DATE, A
WniRote. —7, HhERFA L BT, BE»D

INEEE CORPIMCE LV ERNED R, T
bb, WAREE LBATEEDIL8 A8 A LA TH -7
2%, IRFERWE, REBAI9 308, BHAHI0A27H
E—EAM D0 X233 o7 (Table 2),

24 DOFFEBETROBE S11A 2 B ¥ CHRETHE
L7cas, 14k T, T oYt CoOFEbEEs
TEHEARTIETH o7, L Less, RERE

250

200 .
L 3

g e

= 150 A

=} o

g A

= $ y =2

3 100 .

[}

IRy <G

=

T6 30 14 28 11 %5 ..

Jun, Jun. Jul Jul Aug. Aug Harvest
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Fig. 1. Growth curve of plant height of Coix

Coix lachryma-jobi var. ma-yuen
x; Tsukuba, @; China A, (©; China B
A; Korea A, n; Korca B, m; Thailand
Coix lachryma-jobi
0; U.S.S.R.

Table 3. Number and weight of involucres per plant

Total no o B Total  Weight* of D _ No. of
. of Ripening A weight* of  ripened C No. of  involucres
Strain involucres no. Percent involucres involucres Percent sheath per
(A) (B) 0 ) (D) ) bract sheath
% g g % bract
Coix lachryma-jobi var. ma-yuen
Tsukuba 1117.0 824.0 73.8 99.1 86. 6 87.4 282.7- 4.0
China A 1104. 3 773.7 70.1 109.0 92.6 85.0 372.1 3.0
China B 1586. 0 1060. 0 66.8 131.0 110.1 84.0 .176.3 3.3
Korea A 777.1 496.0 63.8 60.9 47.2 71.5 216.2 3.6
Korea B 962. 4 604. 4 62.8 74.3 60.9 82.0 293.9 3.3
Thailand — — — — — — — —
Okayama  1319.9 1096. 4 83.1 125. 4 113.3 90. 4 300. 4 4.4
Brazil A 1246.8 1046. 5 83.9 114.3 101.8 89.1 334.3 3.7
Brazil B 1046.9 842.9 80.5 83.2 75.1 90.3 293.8 3.6
C. lachryma-jobi
U.S.8.R. 265.0 176. 4 66.6 38.5 34.5 89.6 78.6 3.4
Tsukuba 783.5 541.4 69.1 102.5 88.9 86.7 245.0 3.2

* Air dry weight
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Table 4. Characteristics of involucres

100 grains weight
Strain Hardness S - - - -
Involucres  De-hulled kernel ke Length  Major axis  Minor axis
g g mm mm mm
Coix lachryma-jobi var. ma-yuen
Tsukuba 10. 09 6.49 1.92 10.0 6. 00 5.32
China A 12.17 6.95 3.20 9.6 6. 57 5.49
China B 10. 20 6. 66 2.67 9.9 6.45 5.59
Korea A 10. 00 6.17 3. 14 9.5 5.99 5.16
Korea B 10.42 6.41 2.90 9.9 6.33 5.53
Thailand** 17.70 - — 11.7 8.02 6.70
QOkayama 10. 49 9.72 2. 14 10.6 5.96 5.27
Brazil A 9.37 6. 21 1.97 9.8 5.95 5.25
Brazil B 9.03 5.88 2. 10 9.7 5.79 5.13
C. lachryma-jobi
U.SS.R. 20. 15 5.18 10< 10. 2 7.61 6.82
Tsukuba 16. 57 7.16 10< 10.9 7.89 6.65

* The sizes were measured about the accession samples

** Grown in the green house

TRREATETH w12, Tods, VP 2 AL =D
FL TS X750 A2SIIC o 7ohb, FIE D ITHET
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4) 1847 b ORI IO
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DT TH » 1 (Table 3). ink, PR~ b A,
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(1) 10087

B 100 EIIPREA, B, JtiEEA, BRU 24
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.
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2) BAIERIFIMERBREY, po47 (1978) FEH
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5) S.G. Watt: Agricultural Ledger, 13, 513 (1904)
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Fig.1. Influence of enzyme concentration on reductive sugar production
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