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Serotypes of Salmonella Isolated from Food Poisoning, Sporadic Cases
and Healthy Carriers in Tokyo (1967-1981)

MASAKI TAKAHASHI*, TAKESHI ITOH*, KAHIKO SAITO* and SENZO SAKAI*

During the period from 1967 through 1981,

a total of 177 outbreaks of Salmonella food

poisoning had occurred in Tokyo. The causative strains of these Salmonella food poisoning

outbreaks were distributed into 31 serotypes.
common, followed by S. ewnteritidis (10.1%),
heidelberg (3.4%).

Among them, S. typhimurium (38.8%) was the most
S. thompson (9.0%),

S. infantis (6.7%) and S.

3,150 Salmonella isolates from sporadic cases during the same period were typed as 87 different

Salmonella serotypes.

The 20 most frequent serotypes accounted for 83.3% of the total isolates.

The predominant serotypes were S. typhimurium (41.6%), S. infantis (5.1%), S. thompsor (4.19%)

and S. panama (3.6%).

Isolation frequency of S. pamnama, S. agona, S. litchfield, S. london, S. braenderup and S.

cerro increased remarkably since 1974, while S. enferitidis and S. shwarzengrund have decreased.

On the other hand, 5,933 Salmonella isolates from healthy carriers were typed as 115 serotypes.

Though most common serotypes were similar to that of sporadic 'cases, the frequency of S.

typhimurium (15.7%) was rather low.

Keywords : salmonella, serotypes, food poisoning, diarrheal disease, healthy carrier
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Table 1.

Serotypes of Salmonella from Food Poisoning by Year in Tokyo

Ann. Rep. Tokyo Metr. Res. Lab. P.H., 33, 1982

Year

Serotypes

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

Total(%)

S. typhimurium
S. enteritidis

S. thompson

S. infantis

S. heidelberg

S. isangi

S. san~diego

S. bareilly

S. derby

S. shwarzengrund
S. potsdam

S. newport

S. bovis—~
morbificans

S. give

S. senftenberg
S. blockley

S. montevideo
S. oranienburg
S. saint—-paul
S. anatum

S. litchfield

S. kottbus
S.krefeld

S. muenchen
S. nagoya

S. newington
S. hvittingfoss
S. java

S. dublin

S. oslo

S. panama

6*

SR N

[

3

O e

5

2
2

4

10

=

2

1

7

7
2
1

69(38. 8)
18(10.1)
16( 9.0)
12( 6.7)
6( 3.4
4 2.2)
3

o e R = e e DD R D DD B DWW W W W

S. braenderup

S. litchfield

S. java

S.isangi

S. newport

S. panama

S. typhimurium

S. bovis-
morbificans

S. typhimurium

S. enteritidis

S. livingstone

S. infantis

S. newport

S.infantis

S. bareilly

P SR N N S SR SR

1

Total

13

10

12

17

18

12

12

11

13

10

6

14

13

178(100. 0)

* Number of outbreaks
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Table 2. Serological O Groups of Salmonella Isolated from Sporadic Cases
Year
O groups Total(%)
1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

A — 2 1 I - - — 1 - — 1 2 1 - — 9

B 139 51 115 123 116 139 77 103 158 88 182 141 143 96 124 1,795(57.0)

C, 63 20 52 29 27 17 12 24 24 19 42 39 82 54 39 543(17.2)

C, 1 12 11 15 6 8 2 8 6 4 24 23 39 19 13 205( 6.5)

Cs —_— = = = =~ = = = = — 1 — 3 - 4

D, 16 16 17 16 12 21 9 20 26 43 21 14 22 4 7 263( 8.3)

E; 11 9 6 6 12 3 2 7 15 9 64 18 17 11 5 195( 6.2)

E, 6 — - - - - - — - - - —  — 1 4 11

E, 8 1 8 5 3 2 — 1 6 4 4 1 4 3 6 56( 1.8

Ge - - I - - - - = - 2 — 5 5 4 1 18

H - — 1 - = = = = = - - 1 - — 2

I - = = - - — = 1 - — 2 2 1 1 2 9

K - - = - - = - 1 — 2 7 6 14 3 2 35¢ 1.1)

M _ = = - = = = = = = = - — 2 - 2

P - - - - - - - - - - - — 1 - - 1

Q - - - - = = - = = — - — 1 = - 1

R —_ - = = 1 = = = - = = = = = 1

Total 258 111 212 195 177 189 102 166 235 171 347 252 331 201 203 3,150(100.0)

Sgggy"ges 32 22 20 25 25 25 21 28 31 22 41 44 47 38 42 87
mERR 2EEEED O HERL A—E bt thompson (9.0%), S.infantis(6.7%), S. heidelberg
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B RG 7Y ER, ThAo O LB RFER
OH O BFME, —# Difco ##lHt O BT miF %2 AV
T, OBAFABEICC I VTl

HIFR O BRAYY UlcfiHEFlE s L0 —
WHEAHNE (F vy £ 28V, AREFRREER
B X > CEBLE., HEEOMESBE: Jameson DFf
EOAE, BRAML HHMmME Y AR (6x50mm)
RN E e, EWERFIRECT 5.

[ i

BRIt O i 5 A

- 196744 H19BLEE D ISE I AR TR L 7oL
=X SRPEEMIITBHTHY, ToEBEM T C #
NS HHE, BEE7HE, CH7HE, D HI3EH, E
BOEM, E, oW, E.H1EAsI 0] B1EE
T, FBIEBCh o, FRRTEDVLERTRPE
BN L FOMBER A Table 1 1R Uiz, RHIEE, b
25k, S typhimurium X 3% 0 5 FEAERICE
38.8% w5, WKR\WTC S, enteritidis (10.1%), S.

(3.4%) DIETH o1z, TDOMOWEIITISERC 1 ~
3HThHot.

FEFRTEB OERPBIE TIL, S. typhimurium i1
BERHIN T30, BREAEEO LD 3 &1 5
&, 1967~19705E TIL18~46% ThH - 7= DAY, 19804F
TI150%, 1981 TI353.8% Th -7z, S. enteritidis
k& S. infantis 3L ALEFEHEEIhTV 5. S
thompson ¥ X 5 RPFHITIOTOEE T LHED bh T
Wied, BaE Tl A et te. E O, ki miER &
LT, 196841 S. dublinp 1, 19714ES. bovis—morbi-
ficans 2% X ONS. hvittingfoss 1 BINEDdLRD., -

A—EFEfX b 2~ 3BEBOMH I WL 756
G, S. java }r S. isangi 1%, S. newport r S.
panama 1%, S. typhimurium r S. bovis—morbi-
Sficans 1§ TH o7z, (Table 1)
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Table 3, Serological O Groups and Serotypes of Salmonella Isolated from
Sporadic Cases and Healthy Carriers
No. of No. of
O groups strains | serotypes Serotypes

A 9 1 S. paratyphi A

B 3,980 22 S. paratyphi B S.typhimurium S. heidelberg S.bredeney S.derby
S. shwarzengrund S. stanley S. saini—paul S.kiambu S.azteca S.san—diego
S.rveading S. agona S.sofia S.abony S.eppendorf S.java S.california*
S. bradford S.albert S.stanleyville S. chester

c, 2,042 30 S. tennessee S.thompson S.infantis S.montevideo S.livingstone
S. oranienburg S. potsdam S.braenderup S. georgia S.virchow S.bareilly
S. isangi S:oslo S.irumu S.lomita S.ohio S.oritamerin S. kivu*
S. mikawashima* S. concord* S.richmond* S.augustenborg* S. galiema*
S.lille* S.singapore S.inganda S.riggil S.escanaba S.mbandaca
S. coleypark*

C. 756 15 S. blockley S.newport S.litchfield S.narashino S.loanda S.Fkotthus
S. nagoya S. bovis—morbificans S.manchester S.muenchen S.manhattan
S.takoradi S. chailey S.lindenburg* S.tananarive*

C; 17 2 S. kentucky S. albany*

Dy 662 10 S. typhi S. enteritidis S. panama S. jamaica S.mendoza S.eastbourne
S. kapemba* S.onarimon* S.seremban* S.miyazaki*

E, 862 12 S. anatum S. give S. muenster S.meleagridis S.london S. sinstorf*
S. jedburgh* S.vejle S.orion S.lexington S.weltevreden S.amsterdam*

E, 81 5 S. new-brunswick* S.drypool* S.kinshasa* S.binza* S.newington

E, 418 9 S. krefeld S.taksony S.westerstede S.senftenberg S.liverpool* S.calabar*
S. llandoff* S.maiduguri* S. dallgow*

F 2 1 S. aberdeen*

Gy 1 1 S. poona*

G 53 5 S. worthington S.havana S.cubana* S.farmsen* S.bracknell*

H 4 3 S. fischerkietz S. bahrenfeld S.madelia*

I 13 2 S. hvittingfoss S. hull*

K 142 1 S. cerro

L 4 2 S. minnesota* S. good*

M 2 1 S. pomona

(6] 29 2 S. adelaide* S. alachua*

P 2 1 S. lansing*

Q 2 1 S. wandsworth

R 2 1 S. johannesburg

Total 9,083 127

* The organisms were only isolated from healthy carriers

mER BT RIES % B 3, 150 Hikike7E il
Al hie, ERNOBEEB A Table 2 /R L 7= 1967
~19764 % TOBEEFUT22~30F1H8 CTH » fohs, 19774

B, BENEL4L 57.0%% 5%, Rt C B (17.2
%), Dt (8.3%), C.F(6.5%), E+F(6.2%) ¥
JOE B (1.8%) DIETH 7. A—EBEDOLEDHE]

£1397.8%C, EBLEOBERI2. 25T & nh o ke
A—EBIADOBTIXKH (1.1%) LGB (0.6%) D,
BN B bhi., FRACHRS &, 19674
BIOTEE CIRIE L A ENA—ERTH o fod, 1974
ELBCKE, G B, I8, ME, PH, QERIV
REEIBM I I

PEEBERROMIMERRZED b, BRETHERES
T OBEES LR S hisy v E & 5 o miEE % Table
3 RLie, @5 LB THNERE BRI D Ef720%
TOMmERN % Table 4 R LI, EBEEIL S. typhi-
murium (41.6%) MWEEIBIC L L, KT S. infantis
(5.1%), S. thompson (4.1%), S. panama (3.6%),
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Table 4. Yearly Shift of most Common Serotypes of Salmonella from Sporadic Cases
Year
Serotypes Total(%)
1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

S. typhimurium 84 27 81 107 96 112 63 91 137 72 128 107 75 61 69 1,310(41.6)

S. infantis 9 4 15 10 185 9 1 9 10 4 20 13 17 17 8 161( 5.1)

S. thompson 23 8 22 15 6 3 — 3 5 11 5 11 10 4 4 130C 41

S. panama 3 1 — — 2 — 3 11 19 36 9 9 12 2 6 113C 3.6)

S. enteritidis 13 12 14 - 9 10 12 2 — 3 7 8 — 7 1 1 99( 3.1)

S. agona - - — — 1 — — — — 5 23 6§ 3 3 7 75( 2.4
S. java — - = - 2 1 1 2 3 2 3 8 14 13 25 74
S.heidelberg 26 8 4 2 2 7 2 2 5 — 2 1 2 1 9 73
S. litchfield 2 - - - - - — 4 — 1 3 9 24 13 11 67
S. anatum 7 3 5 2 7 1 2 1 4 1 12 10 4 5 3 67
S. derby 7 9 7 3 6 2 — 1 2 2 3 3 7 8 3 63
S. give 4 4 — 4 2 2 — 4 7 2 16 2 5 2 — 54
S. london —_ - = = = = = 1 1 6 33 3 6 3 1 54
S.typhi — 3 3 7 — 6 4 7 3 — 4 5 2 1 — 45
S. paratyphi B 1 1 4 1 1 4 2 3 2 1 1 5 1 1 6 44
S. braenderup 2 - = - = - 3 - - — - 1 13 12 12 43
S. newport 5 — 4 — 2 — 3 4 2 5 8 2 — 42
S. senftenberg 6 1 6 4 3 2 - 1 2 4 4 — 3 2 3 - 41
S. shwarzengrund 2 4 10 6 6 4 2 1 3 - — 3 - - - 41
S. tennessee 4 1 1 — 1 1 — 10 2 1 38 — 7 5 4 40

Subtotal 198 86 173 174 160 168 85 154 212 157 292 204 245 156 172 2,636(83.7)

Other serotypes 60 25 39 21 17 21 17

514(16. 3)

Total 258 111 212 195 177 189 102

166 235 171

347 252 331 201 203 3,150(100.0)

S. enteritidis (3.1%) 7 & ThH i,

FHEEB OERHERBS LS &, S. typhimurium 11
Fig. 1 @iR3 2 & < 1967~19694E Ti A BER R D30 % i
BThH oD, 1970~19755F Tl 21 { 50~60%, %
REUERD OER2 A B, 19808 T1130.3%, 19814
TiL34.0%ThHotz.  S. panama,
litchfield, S. london, S. braenderup, S. cerro g}
RITHELIRTCIL % » 7e RIS higy s, B TER
BB TH » e, ThIUBIMeE L, chi
VI S, enteritidis, S. shwarzengrund 3 XO° S.
blockley 7t Fi3FRIR & & d B OEALED bhi,
S. infantis, S. thompson, S. anatum, S. derby,
S. give IR A EEBR RS EERE S R T W
5.

R EEREREROMER

OFt MEE,IOBRHEhIyLE4 35 59383K00

S. agona, S.

BEFRR BB TAEREBHRER L3 LA EREOHE
ATHote. BE-EBOLDLEEI198.6% Tho
o, FORNFRILBEENN36.8%, CHE34.8%, DiF6.7
%, EB18.5% THot., EBLUETIEF, G, G
H, I, K, L, O, P, Q, ROZ®EILLN,
KEENEL 1.8%, GH0.6%Th-1.

MEE] (B Bkl 5, 933 BEpk O MIFELL 115 WA
Thote., FOTEEIT Table 5 it s <, S
typhimurium, S. infantis, S.thompson, S. senften-
berg, S. anatumiz X C, EBFHEFIHFHEOREEI Lz
LALABOBEBTH o=, LiL, S. typhimurium
D 53 5 E &V ERFE T FHRERE AR g U <&L,
£RkD15. TR T Eieh ote, Eio, BBEACLEHEE
X S. enteritidis, S. panama VL{REE T
(LI B SR EE A - e,

R X 2 MEROHERE L IR OBFEA OBE &1z
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Frequency of Isolation of S.#yphimurium from Sporadic Cases by Year

O : S. typhimurium /. S. enteritidis @ : S. panama
O: S.london x : S.litchfield A : S.shwarzengrund

LAERBROBEATH o, L, BRBFATITELA
EHDH BTV, S sofia MEEEL D5 1970 i~
19774 0> 8 4ERIC 102 Bk S hote2t, FR B
F ol BH I T,

E =3

EE, HETze phBBREBERS A TR T DT
RS EOBEEREL L, EE HIX1967FE~197558
CERE I IEE Ui L & 4 5 AThEEE) i 38 Bk
S. typhimurium 2% %<, KT S infantis, S.
thompson, S. heidelberg v ¥ 0 WM R LT & 2iF
WL b,

19756 LI 30\ C b e Fe 4 L e R P EH S
HSRER, B THRIERS Bk & O Bk
B Lo MER LB LR TIZSER S XY, M
B DERLE ZOHBELE S Lic, e S. typhi-
murium O 55 EERRLEL, BPHBEM TIL38.8
%, BRI TII41.6%CH RATWS, 172 LERGC
Li-BhE, 197248, 19734E-CiL S. typhimurium HiEy
FTHIRE B BRERDII60% % 53D T e b DR T
1130~34 %1 e b LR DEAD 5 2L B.

B70FEL v chiceEBTRBEDLhR 2 - 1o

S. montevideo, S. infantis, S. krefeld 7¢O 1€
5 OWAFHRHBID LS icotch’, ZOETIRIN
LOMEHAREC L EEL, BEREIR T3,

SRTNBEROYLER IR P BRI T3
25 X BIR1974EE X v S. london, S. cerro, S. agona,
S. braenderup, S. panama ¢k OF LU\ MEH Oy
VMEXRTHPEHIND L ORI o7 LITFRD 5 BR
ThB., Fi, TRETVRBVOEROD B LT R
5 L LC S. shwarzengrund, S. enteritidis p3HiFH
h3?,

25 LT OLER, mRARCERE KEKT
B BHFLERIONMEBECEEL T30 H#
BIhD, ki, 19724 S. sofia 2MEREEND
SEMRM IR, BETRe v IED TELICL
MEHEh Ty, REIRITIEEI Y =7 F IR
DEED L EFRB I N B CH - 1eh’®, FET
=7 P YSBIRBEAEBRBIRT VI, El A F
Y ATILIO74EE X v S hadar H3-EHEEH bESBBHE
THRITLD, WT7EEe bebBEnbh, BETIX
S. typhimurium oo\ CEBEMEM & 7t > TV 52,

AP S RE~BA SN RHPHEIE L O E O
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Table 5.  Yearly Shift of most Common Serotypes of Salmonella from Healthy Carriers
Year
Serotypes Total(%)
1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 :
S.typhimurium 23 33 66 122 94 136 200 85 61 22 20 34 7 12 19 934(15.7)
S.infantis 9 16 34 40 8 73 57 34 46 33 18 16 4 11 5 480( 8.1)
S. thompson 19 24 54 92 24 9 36 22 19 8 — 5 — — 1 313( 5.3)
S. senftenberg 23 26 49 29 20 64 36 18 15 1 1 6 2 - — 290( 4.9)
S. anatum 33 14 47 40 26 21 28 11 8 2 5 25 1 2 3 266( 4.5)
S.shawrzengrund 9 16 48 63 45 26 17 6 16 3 2 — 1 1 256( 4.3)
S. give 3 4 2 27 37 38 43 14 35 3 U4 5 3 2 — 230( 3.9)
S. panama 2 2 4 5 13 4 34 42 62 18 8 8 — 4 4 210( 3.5)
S. derby 21 3 19 26 28 18 28 12 2 1 — 15 1 4 1 206( 3.5)
S. heidelberg 46 25 33 28 16 10 16 3 6 — — 4 — — 3 190
S. tennessee 51 8 22 16 5 10 1 18 16 2 5 10 3 — 3 170
S. enteritidis 11 10 19 28 20 14 18 4 8 1 — 4. 8 — 2 147
S. blockley 6 14 26 52 14 7 100 — - - 1 6 2 — — 138
S. agona — — — 24 19 8 9 26 8 16 13 4 1 3 135
S. bredeney 32 2 20 30 3 7 9 3 1 — 2 — 1 1 — 111
S. cerro _ - = 4 9 16 30 18 6 1 2 18 2 1 — 107
S. newport 3 1 5 10 15 16 11 13 3 3 4 19 2 1 1 107
S. sofia _ - = 1 20 40 28 10 1 1 I - - = — 102
S. kottbus — — 11 47 18 14 2 2 4 — - 2 1 — — 101
S. london —_ — 1 1 — 1 7 4 21 6 21 15 4 1 4 86
Subtotal 291 225 460 685 510 532 615 328 356 113 120 208 45 41 50 4,579(77.2)
Other serotypes 108 85 156 146 160 155 129 87 63 16 47 108 36 28 30 1,354(22.8)
Total 399 310 616 831 670 687 744 415 419 129 167 316 81 69 80 5,933(100.0)

SOV TR T OMERNS LHH CBEMNE RS BB
ELTWD., ThbOBARMPIBEC KT 591 €%
FOWATEMDOERIOBER I LT 5B T LIXFENT
35 6 5 11,12).

R, BT V7 EOENKTEN S
X FHARHEINTE Y, SBEEECKT LY EXRS
DOHHS N OOEEL LN LTI T 5b0LHE
Zbhb.

% Eol
19674E~19814E DISEMIC BT 2 RPHES, #HRT
FERER L ORBREZLOHHES Wiy 2R 5 OME
g L OUER GBI OV THRE L ofS R, DT oS
2B, :

EPREESBREOMFR

HEEATRE Ly A2 5 AhBEA 178 kol
BE G 8 A, BR7THEE, CGHT7THI DMIE

2, E,#2%E EMH2EY EMIFESICIRE
1HBOH I HHTh -7, TERREIL S typhi-
murium (38.8%) & X b OEFEMCEL, KLT
S. enteritidis (10.1%), S. thompson (9.0%), S.
infantis (6.7%), S. heidelberg (3.4%) D JATH -
f=. KRB LD L, S. enteritidis, S. thompson
& % b OIRI9TSELB MBS LT B,

HI5 T AUE B Bk O miE R

R TRERZE» DABEI hicy v EX T 3, 160 RO
OBITITO OB e Y, STHETH -1z, EEERIT
S. typhimurium (41.6%), S. infantis (5.1%), S.
thompson (4.1%), S. panama(3.6%)ls & TH -7z,
FERBICIE, 1974425088, S. panama, S. agona, S.
litchfield, S. london, S. braenderup, S. cerro In Y
ﬁi,%té L, e S. enteritidis, S. shwarzengrund %

B oEmBRH LRI,
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197546 ~19814E @ 7 EMICH LA TR & Lz Bacillus cereus (243
APE15HF O « MESHRET

EL: 3 By, B % B O£ % B F BN N N & B
fEofE ORETY B R OE BN, B F fa, F E E X
B H T = B R B, o B OE WS OB N B
B M A O e

Epidemiological and Bacteriological Examination of Fifteen Vomiting-type
Outbreaks of Food Poisoning due to Bacillus cereus in Tokyo

TAKESHI ITOH* AKEMI KAI*, KAHIKO SAITO* YOSHITOKI YANAGAWA¥,
MISAKO INABA*, MASAKI TAKAHASHI* ICHIRO TAKANO¥*,

MASAO SHINGAKI*, SENZO SAKAI*, TADASHI SHINOHARA**,

KIICHI KATO**, NOBUKAZU TAMURA**, NOBUHISA TSUCHIYA** and
YOSHIAKI KOMAT**¥*

During the 7 years from 1975 through 1981, there Were 15 vomiting-type outbreaks of food
poisoning due to Bacillus cereus, involving 97 patients in Tokyo. The incubation period of these
and the average 1 hour. Major symptoms
Affected individuals also

headache (24.7%) and

food poisoning outbreaks were 30 minutes to 4 hours,
observed in the patients were nausea (97.9%) and vomiting (93.8%).
complained of diarrhea (52.6%), abdominal pain (44.3%), chill (26.8%),
malaise (39.2%).

Incriminated foods of these food poisonings were pilaff (5 outbreaks), fried rice(5), spaghetti(4),
omelet (1), cooked vegetable (1) and fried noodle (1). Two outbreaks were associated with both of
pilaff and fried rice.

In 11 of the 15 vomiting-type outbreaks, the causative organisms were typed as H serotype 1 by

The
could not be typed by Taylor and Gilbert’s serotyping system

Taylor and Gilbert’s serotyping scheme. Two were H serotype 12, and one was H serotype 5.
isolates from an outbreak, however,

and were typed as H serotype Tl by Terayama’s provisional typing procedure.

Keywords : Bacillus cereus, outbreak, food poisoning

# B0,

i

Bacillus cereus 3 LR MTIEL AT BHE T,
FERRBMEE & LCRR S h, AWK X s RPERRME
EOWTIREMREh TR, L L, /49 =—T
195542 HaugePpi= 35 v — 2% ERAR LT OAEE
hEGAEW LR LT, & LTty T4
FEINTD, S, BRERZ74 VIV, »F
F, 7AYV AL EEBTHAERPEIED bR T

AR BT, 1966EMK B I X o TABEATE
PIRFRRE IR TR, THLD PEISE & oMEd
HEH, LOBILRIZEEL I AERPEORBIL
BRI G\, »

EE BT B cereus O HEFR O MIB W@ 21T,
AEOHMBFHP RROGRER OB HE /L TE &
BEL Y TR, FEAPBREROEER AL+

* ORI R B AE B TR 160

WA HFERE AR 3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan

RS RREE AR AR ELER
o RREFE KRR R
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Table 1. Outbreaks of the Food Poisoning of which Causative
Agents were suspected to be B. cereus in Tokyo

Outbreak D Location where Incriminated Number of Number of
No. ate food eaten food persons persons

exposed il (%
1 Jan., 24, 1975 Restaurant Spaghetti 3 3 (o0 )
2 July, 9, 1975 Restaurant Pilaff : 9 4 (44.4)
3 Aug., 19, 1977 Restaurant Spaghetti 14 10 ( 71.4)
4 Aug., - 22, 1977 Household Cooked vegetable 3 3 @00 )
5 Sept., 30, 1977 Institutional Omelet 38 38 (100 )

cafeteria

6 July, 6, 1978 Restaurant Fried rice 2 2 (100 )
7 July, 26, 1978 Restaurant Pilaff 2 2 (100 )
8 March, 5, 1979 Restaurant Pilaff 4 4 (100 )

9 July, 30, 1979 Restaurant Spaghetti 3 3 (100 )
10 Aug., 15, 1980 Restaurant Fried rice 2 2 (100 )
11 Sept., 3, 1980 Restaurant Spaghetti 4 4 (100 )
12 June, 2, 1981 Restaurant Fried rice 5 5 (100 D
13 June, 17, 1981 Restaurant Fried rice & Pilaff 8 8 (100 )
14 June, 18, 1981 Restaurant Fried noodle 9 7 (77.8)
15 Sept., ~ 29, 1981 Restaurant Fried rice & Pilaff 2 2 (100 )

SIGATELZ L RRE L. HME R EERL, 37C, 18~24R5REH#RE,

2L CHFESATHRELCRFEND 5 B, BAHEE
B Ehis W ABEADOWT, B cereus OHIML
BELIGHL SRR 21T - iR, 1976805
19814E % C 7 EMICAEIC X 5 L HEEI R HISHEMD
RbhELEDT. ChbORPHMNCIIHEHED 58
DREDOLNBOT, TOBEFIBE R X OHEFHEE
OV THRET 5.

WS X UHE

1. W

B. cereus AhH LTI BELHAER L UERK
BAECHEREREDSAFCOWTHEREERL .
BRI AEEBERRREGRER 7Y v ) vRERK
AR, EbUSHEmcifInictoths.

ERAML, BEBCESYD-d ORE0dXT
ZonT, e TEEAROVTLERELT 7.

B. cereus DREEHEERILHRET 5 00iE, B
FHHOKATERELZE 200 4, ¥ X U 200 40
SABERRENRE L.

2. B. cereus D&}« R%E

SAELEERRN LD B. cereus SyHEER L LT,
A 3 %o v B% 50p/ml DEIE T IIE I C Wik
K (BRBEE %27,

v v SIS O L K, KAt
DEFERNEL, SEDELFOEIRAIEF L, Gordon
BYRHE LA » TR L . '
SIER I ORTTHD B cereus HhBEIIEFH BT,
M R A AR CLORS R AHRE 2 ED, 2 00.1
ml PO R Y v VePIE I CWEERRIRE 1 2 Buc
ThZhEfL, 2 v - CHBETeEEML T, 37C,
18~24 HefIE LS, B LI B. cereus HEHEKAHEE
L7z, B. cereuws FRIRBAEX, #MHEE2H LI LDT5
T, 205 MBI, BiboEBEEE L RO HE
TfT - . _

3. HiERRI

A EEEERE o HEUR B B s ik, Taylor & Gilbert!®
OHFHIMmME ATTGERT) 1~18 ML, FULPH
FrowlmmUic i HinE AT T &) 1~18H%F
[PAY A

BWE Y H 7 4 2 v (Difco) ¢37C, 3iFHERE 535
#LAcbOwHEE L, 50T 2 B ORRENEERG
& b HEE =T - 7.

15 OFEF AL S THEENRERE
1. EH1
JEpEE R Table I R &<, 1975481 A24
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Table 2. Clinical Symptoms in 15 Outbreakg of B. cereus Fdod Poisoning

Frequency of symptoms -

Symptoms Out.* QOut. Out. Out. Out. Out. Out. Out. Out. Out. Out. Out. Out. Out. Out.
1 2 3 4 5 6 7 8 9 10 .11 12 13 14 15
Nausea 3 4 10 3 37 2 2 4 3 2 4 4 8 7 2
Vomiting 3 .4 10 3 36 2 2 1 3 2 4 4 8 7 2
Diarrhea 1 3 33 1 2 .2 1 4 2 2
Abdominal pain 2 28 2 1 2 1 3 4
Chill 2 2 18 1 1 2
Headache 1 1 4 8 2 1 2 1 3 1
Malaise 2 4 4 21 1 1 2 3
TJ@E{EZEth 3 4 10 3 38 2 2 4 3 92 4 5 8 7 2

* Qutbreak No.

H, WEHNOEKEECRBRICAAYF 4 ~FBAEL
7o 3 B4 B 50~600 I AR BIER 2 L.
BEOEFERT Table 212RT X 5k, B, EBHT
B»5, EHERL, 148 2ETH 7, Mo 24T
5~8ETHoT. T, BABINGHEL » THAR
BHRT5, ZOMESRCHEBEITLCN, BB
AEdBhigh T,
MEPHRERE  BEVRA LAY T 4+ —OK
B, BREOREITE o, L, B
AL o —VE=y ¥al— AW THIER
BEERLIzEZH, BEHIRT I~y Y ab—ah
BEESAELFERLFA—MFERTH 5 B cereus
TG18A1.0x10%/g S hi. '
BELAELLOERETE, BRES VA, VT
35, BET FURE, RREABHE v=1rv.H =
Ly=FexzvFualyFadgHIhd, Table3 &
Tk, 2HEHOBESAE2MF 24 X v B
cereus M\WEERTCBERB I, SHEKRO HAER
BFRTTG1ETH -7

2. Efi2

P RE 197527 A 9 H, HEHAOLEHES
B 9 AL BARCHMLAMTRELIEZ A, 44
345~605 I FR Lic (Table 1),
FEREARIAHLAYOC S 7 LEEEI R, AR
i, A, ¥—=V, g=x¥, 7SI vE—-2, EF%
T ORI S OTH S, HiR O
BRERBELI VT 7ohoXEREREME HE I h
fo.

ZeIRE 4 BAOEEKRER T Table 273 2 & &, 1B

Ko BHIERT, 2RCBEDLA TS, BHEF
1T4M810E, 1o 348153 ~5EThH T, FOMIE
7, B, #BER2abRH, TH, ERRFZEDLR
febrote, BERRFHI2~24RMESCERE L .
HESARERE YAOoHHILAYTHAHE T 7k
BN BETE R o, SEFERL o — <
YV, NABIORFEOWCUREEYREL LA,
KB L b 2.0%10%/g D B. cereus H\RH Eni-(Table
3).

SyEwEe o HEUE ALY Taylor & Gilbert o f1iEEIic
By, FULAFCREMLLT 1 M- L.
2R DBESAE 4R 2 X v TR ORE SR
ek L Rl—IEM o B cereus T 1 MptiHiIhic.
Eie, w22 e b A—mENEA S e
(Table 3), .

3. EfI3

EREERG | 197742 8 A19H, EMAECTEAYY
HLA4ZH104 (IRRTLAY) MEHE L. BRI
B 2 408 1 BEREILIPN, 4 47 25, 4 428 3T
B ot WSSERITBENELT, FOMICERSTED
Lk, TERIES, BHTh L. BHERE, 7
LN SEURATH -7, 3ARSETH . T Dfh
THI, JEE, ARE FRELRES LR THIL1A 2
~ 4 ERBEOKEETH »F, BEOFRIBEFT, 9
ZX1H, thol4d 3 TEELK. _
HEFRRAERIBRDASY T 4 — LEES i,
MEPHRERE  BERERRTHIAATF T4 —
OEMEE LTYAFHAI M cARC OV URRE v
Lk h, AAFF4—mb B ocereus TG1EH
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Table 3. Isolation of B. cereus from Fecal Specimens and Incriminated Foods
Fecal Specimens Incriminated foods
Outbreak  Number of Number of Viable cells
No. cases B. cereus Serotype Food counts of Serotype
examined positives . B. cereus (/g)
1 2 2 T&G 1* Spaghetti 4+ T&G 1
2 4 2 T 1%* Pilaff 2.0x10* T 1
3 7 7 T&G 1 Spaghetti 3.6x10° T&G 1
4 2 2 T&G 1 Cooked vegetable 1.4 x10* T&G 1
5 11 11 T&G 12 Omelet 4.1x10* T&G 12
6 2 2 T&G 12 Fried rice . .
7 . . . Pilaff . .
8 3 2 T&G 1 Pilaff -+ T&G 1
9 3 2 T&G 1 Spaghetti + T&G 1
10 3 1 T&G 1 Fried rice . .
11 2 1 T&G 1 Spaghetti 2.8%108 T&G 1
12 4 4 T&G 5 Fried rice . .
13 5 3 T&G 1 Fried rice & Pilaff + T&G 1
14 7 5 T&G 1 Fried noodle <300 T&G 1
15 2 2 T&G 1 Fried rice & Pilaff .

\

* Serotype by the method described by Taylor and Gilbert.
** Serotype of provisional designation by Terayama et al.

Table 4. Counts of B. cereus in Fecal
Specimens of Patients
Ol:l[frlgeak I(\:Iis. Viable cells/g  Spore cells/g*

3 1 1.3%10° 1.6x10°
2 4,8x10* 6. 7x10*
3 3.7%x107 4,.3%x107
4 3.9x107 5.4x 108

4 1 7.0%10° 1.5%10°
2 2.5x108 1.7%10°

5 1 3.3x 107 6.8%x 108
2 3.2x107 3.0%x107
3 8.0x%10° 1.1x107
4 5.0%10° 6.2x10°
5 3.5%10° 5.4 x10°
6 7.0x 107 1.1%x107
7 1.0x108 3.8x107

* Prior to enumeration, specimens were heated at
75C for 20 minutes.

2 3.1x10%/g & e, F—HEbE 75°C 204 [ n
#, SRUCFERLIE URER, 3.6x10%g T
Hol., B, PRrrFr e, ¥V, 2wRE,
ALABIOC I~V —ADLLE—MERD B cereus
PHRHIRTWAD, BIIEDTHLL 1g ¥ b
100fEHEL T TH o 7.

1~3RHDBESAET LTI v EEERARD
E etk & A—mER D B. cerens pMEHE h o

(Table 3).

BELAFEFD B. cereus IEREEHRA TS B Y
T, BEALADSIMERCONCERIESR T 7. M
BHEAETIT 1 8 Y 100~10" RS h, F—54
{E% 75C200MmEL CFlafkriE Lt 5 104~
107/ Thoiz. Tihbd, SAERCHEILE B
cereus (LREFEMNFRBCH o7 (Table 4),

4. EfI4

ERAERG C 19774E 8 B22H, WHEEX VEA LY
B —RETHEELIE 25, 3451 45 1B,
240 2 MBI RBE L. MRORBITEE, 595
BERIVCRMAOEBEYTH - 7.

ABCIE, foEMAEL TRERZEE T, B, 1B
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A OERZRD ST, ElciEHtd 1~2ETH -
fe.

MESRERE  BERBECREET SR W eB¥o
BHE OV TIHREEHOBRBELT o ER, A& L2 B
B. cereus TG 1EM 1.4%x10%/g I hi. =3
OBE L RABCFREYEE L LA 1.1X10Yg T
Bt

BE2EDLHABLOVCTHEHREYEE L & R
Table 3 wind k<, RERMRBRNELFA—LEFRD
B. cereus HEH I hic. SAEDOPEE L Table 4
BRTZEL, 10°~10%/8, 0 5 HIFMEM 108/g T
ﬁo?’t.

5. ZEHl5

JEXEAC R | 197742 9 A30H, ERIAEEETO
HERETEOBALRALLBELANRBELE. B
BEEXVThL A LT 4 AFBRAELTED, FA54A
BEAPPCRELISHTWEW I EabRAERAKER
AR EHEES R

BRI R15S, ©— 25405, BL BV O
C 4 B5RE, FEEATH o

FERE Table 2R k<, BR, B, B,
R BT, oM THLED bhi, EkER
13441840 3ELANTH o d, 9 AiT 4~ 6 [H,
9EILLEM 5 A TH 1 LI20HER LE L. THITK
Wk ch b, THEFINEE, 3R, &
DOEBUT A ~TEITH o, BREOWMMTER LT
TEHTH oI, ks, MRERTIEOBEIEE,
B2, BEETHoH, W8T OBEEIBERKTH -
i

WESRERE #BERERRDOF &5 1 ALBRES
hTWiehoichy, F a5 4 AREBLIKENIS B
cereus T GI2HH4. 1x10%/g iz hic, ¥, Fh
BARERELILZH LOX10E TH i,

KEMC DT Hkh b OERFITERTE Ind o
P23, 1~ 3B DORES AT W CURRERHE
T oTeiER, £8005 B cereus BEHE i, %
OIEET KRk E A—0 T G12ETH - 7.

BHETLACOCTHEBEYRAE Lick 25, Table4
RT e 10°~108/g C, ZORFIVFRITH
i,

6. ZEfi6

ERRERSE 197857 A 6 B, KH¥4E2Z1KRANE
TRBECF +—~VEBRELIZLES, H05E IR
%, BHOFERYELL. B 2A0LkBAGHERED

F oY THotez bbb, ChANEEAREHEES
e, ERES, Bk EET, BrERR2~3E
THoic.

MEREORERE  MEERENRELEERRAR
THBF v —~VOBMILL, FrARSERLE
KRELEI R T DT, BELLTEDHREH
I ROV THIEFRIRELER LI L 25,
BREBIT D s o Tetd, B. cereus T GI12EIMMEIE S
iz,

BESABE2HI VB ER B. cereus i3 f
P TGL2RTH - T,

7. #EH7T

EREBRGE 1978527 A26H, SHBE2LBERR
FEVYEITTEREALILET A, 1AIT300E, ol
%&b 1 EFEHRCIES, B(2~3EDDERYEL

REAMBIBZORBR THAEI 7 :EL DI
ERERE, E—=V, =y val—a, FRXVEHAEER
ol E ML CHRE L.

B SRERE YA YT 7R LIREROBRR
e, MKREORERE « BHOREWY Hheo
WTHRER TR, €7 7 BIL ¥l BRER
F, =V EE—= VY HEENS, B cereus TG 1HMN
B Ri. ‘

REHTILEE S AEOMBEFIRENERE T &
oleh’, EHERERESCHEERAGROY S 7 #HEET
BRI ER LKA SR L SAERERAE LY, F—1M
B oD B cereus PRHI Wiz Lo b ABEAEPE L
HELI.

8. ZEfHIS

ERREERE 197963 A5 B, &HB4AVERY
LA, 3050~ 2 BRI & B RPEIERYE L .
TR Table 21@RT 2L <, BR, BHTHo .
ERERIZBEOIFRAAROL S 7 L#ES ho.

MEPARERRE  YAERA L 7 oHBThH S
sa kb B ocereus 31 g4i-h 45X 102 {HRHE R
o, ZOMEMTTG1IETH -1z,

BESAESGR2H4LD, »~ahRksF—nEER
@ B. cereus T G 1B igERcEE IR,

9. EHEfII

AR 197942 7 A30H, MEIETAAY T4
~HBALI 3BERN 1 ~ 4 KRR AREERE
Bl 2ERE, BER Bl TH, BREThHo
MErERLE, 142346, 24235 B0 EEST
Bt
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YHERALICAAY T 1+ — LRA—OFRMECh sk
X v EEhsk B cereus LE—MiEED B. cereus
AEEEhTEY, @TCLTFEBTHLEB LY B cereus
PERCHEBEIR TG SHCHEE L0 L #HE S R
fo.

MEEHRERE : AT+ ~DEBRLTDOL OIE
FINTieh o iodd, RER @ERR) OARF T 4
—BREIN T D CHREYER LI L 25, B. cereus
TGlE I, BESAFEIHEP2H4» L D
B. cereus TG 1 EEHE I .

10. ZEHi10

FERRAEREE  19804E 8 A15H, EKAETHF v —~
Y, BU—TFLA, NemaVmy FELEE LI 4 ZD
5%, Fy—~VERELLIELD, BL ErhiEH
LT ARTEERYE LA, R 242 b 2556
UWch b, BES, BEBH, THIAEZCRDbhE. &
HEHIZES 4 1EE 48, FTRIZKES X OUKEREH 1
~ 3D 7.

BE2AOEBANF v~ ~ VAL, ARVE
HELEEIhE, Z0F v —~ VICHEHLRkHT,

BT H O & IR, ﬁmbtﬁb%ﬁﬁ%wot/?—‘

WTLRFRIRELIcd D TH » 7o,

MERRBRERE . 7+ — -~ VORRIT b o o,
BEDIHDTEKEE L VIRELIcF v+~ ~vVORET
BHDHKER, ~—=a v B ocereus TG 1H pMEHE
hi. '

S5HEROBESAFE2HEF 1LY B cereus TG1
WHrkEIhic.

1. ZEfIN

WETIERE 198069 A 3 H, XKAETCAAYT
1 —ERELC4ROERELEN 1 ~ 2 KM%, 1B
Ko BHEEHEETIRFHERSLEL 1.

ES, BHIL2BEEDbh, EHEHT 24583
B, 1RZ6ETH1. 2HCIEER/LHY, O
ik BIRHRTH - 7.

4 BDORBEITA AT T 4 ~LAE L, RENE
FEaHE#EEIh.

HEZORERE BROAY T4 —mﬁ&%%n’c
WindoTeh, REROBEA ¥ T 4 ~BiE S B
cereus TG 1M 2.8x108/g HHEIhic.

2HRBOBRESAFE2HF 1L B cereus TG
1ERBH I he.

12. &2

FAIERE 1981456 A 2 H, 8 AD&HBAHE

HEETREARYRALLLIS, AHF v~ ~VEAN
126 BDOANRIES, EH, THEZERETHRFFER
BELU. BREEIZ1~ 282834, 2~ 3N
2HETH T, BR, B, FTHRLECHEDOH, B
ehEEE 2EA 14, SEMN 24, AEN1EL ThHo
o THILKBEC1~2ETH 7. TRIZRFC, 24

RFELC2B2RER U,
5 N\OFBRITAESF +— ~ VL, ZhAIE
HRLHEES R,

MERRERE  ERARLEESh AR S+~
VITBEN e, BEIITERTE e oo, BEOH
WIHFRICLI~3FAOBESAFELHH 4o+
Thb B. cereus TG 5 B BER KRB E .

13, =H=EHI3

ERTERE 1981426 A17H, XKARETEYI 7%
BALCABRE NI A A V- FRAEL4L0BE 84
£B72, RAERINHUNCES, BriIge T8
REBERYELL. ES BrHiisA4LBrBobh
IEHEET 1 @A 34, 3EA24, £LT6~8HD
BEEENRSBTH -, DD, —HOZIZBED
THI, LMEEE RE (37.5C T, BERsIOEE
B bt

HBRTHALSF 7LV FIAH v—2RKEAEL
BEIR, ChbRERShCKRTT, BIB®HALR
B b B ¥ CO0RNBISEEACRE, B 3RHEER
THEIRBRELCREIA LD TH S,

HESHRERE €57, FSA4rv—kEHESh
Te kOB B, cereus TG 1E MH I,
iz, 1BMBOBRESAB2HF2HE15Y B cereus
TG 1B KE S,

14. 14

JERAA RS : 198148 6 F18A, HEMAETHEFITY
BELicd Zr—7 9&F 7 BIRIES, BERL .
BRI, LRI 44, 1~4KE2R 34K TH
sic. BEOKBERIL, BR, BT, BEHEHL 2
Bl 24, 3EMN3H, 4ELENR2HTHo%. Fio
4 B LI, 2 AR TR RED bhi.

BEOEBRIX, BLEELEAA=25T74 A7) —4T
TEREOBEN DRCIENFERAL#EEI R, 20D
B, TROEL ARG YN, Wb
6 BMIERC KB RBLTREIW LI O TH
5.

MERMRERRE  BrE0BRIIBET IR T ok
SleDTHEHELLT, FORCHAMI KL 213K
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Table 5. Biochemical Characteristics of B. cereus Strains isolated from Food Poisoning Outbreaks
Outbreak No. (No. of strains examined)
Test 1 2 3 4 5 6 7 8 9 10 12 | 13 14
(5 (5) (5) (5) (5> (3) (3) (3) (3) (3) (3) (3) (3
Indole —a — — — - — —_ — - - — - -
Nitrate reduction + -+ + + + + + + + - - + +
Voges-Proskauer + + + + + -+ + + + -+ + + +
Christensen’s citrate + + + + + + + + + -+ — + +
Urease — — — — - — — - —_ — - — —
Gelatin hydrolysis + + + + + 4+ o+ o+ o+ o+ o+ 4+ o+
Starch hydrolysis — — — - — — - — - — - - —
Lecitinase + + + 4+ + + 4+ 4+ + 4+ + + o+
Hemolysin +  + + + 4+ 4+ o+ + 4+ o+ -+ o+
Fermentation of :
Glucose + + + 4+ + + 4+ + 4+ 4+ + 4+ O+
Maltose + 4+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+
Trehalose + + + 4+ o+ 4+ o+ 4+ + o+ 4+ o+ 4+
Glycerol + + + 4+ o+ + 4+ o+ 4+ 4+ o+ o+ 4+
Sucrose + - + + + + + + + + - + +
Salicin — + - - _ - — — — — — —
Esculin + + d + d + d -+ + d + + +
'Lactose — — - — — - — - — - - — —
Mannitol — - - — — — — — — - — —
Arabinose — - - — — - — - — — - — -
Xylose — - - — — — — - — — — — —
Dulcitol — — - — — — — — — - - - -
Inositol — — - — — — — - — - — — —
Sorbitol — — - — — — — - — — — — —
Growth in 7.0% NaCl  + + + + 4+ +  + + + + 4+ 4+ +
Motility + 4+ + +  + 4+ + + + o+ + 4+ o+
H serotypeb 1 T1°© 1 1 12 12 1 1 1 1 5 1 1
a : Symbols; +, positive; —, negative; d, different biochemical.

b : Serotype by the method described by Taylor and Gilbert.

[e]

DONWTHESERLIE 25, B cereus TG 1HH,
1 g%4%ch 300 T Th o ieimH IRz, ¥, B
BEodPll, B L 2HBOLAETHFRSERD
B. cereus TG 1 B Ihic,

15.  ZEH15

ERHARS 1981499 A29H, ERRETEI 7 &
FIA A Vv—EBRE L 2A0IERS, BHEERETS
BPEERY R Ule. BRI 1 2531 ~ 2 M, #
D14&IL2~3RETh -, BR, B, BERx24
D bR, BHEEFIIE 4 1B E 4BTCH . -

: Serotype of provisional designation by Terayama et al..

MELHORERE  BELCARDERD 5 \IXEE
L BRBOBERERCEXEr ot LHFEHOBEE
SAME2 R 2D B cereus TG 1H 2MHZh
fe.

16. S BEEMRO&(LRAHER
- FBEAOBESLAE, ik L OHERRASR E D
LAMER iz B. cereus oo\~ BEMIT: A{bERAUMEIR
PHRE L. SEAERL, FEALD 3~5keEY
AEtbdkTH B.

- AR RBR O BLEL Table 5 iwR L 7. HAI12
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Table 6. Distribution of B. cereus in Feace of Healthy School-pupils and Adults,

and H Serotype of the Isolates
Serotype Serotype

No. of No. of .

Samples specimens positives il'\sIc?fatgi by Taylor & Gilbert by Terayama et al. UT*
0,
tested %) 135809111214 1 3 4 6 7101113

School-pupils 200 31(15.5) 39 8 21 2 2 41 1 4 2 15 6
Adults 200 29(14.5) 34 13 11 2 2 2 1 311 1 6
Total 400 60(15. 0) 73 21 2 2 3 2 2 6 3 15331151 12

# Untypable

ko 3 #Ekk < £ERIR, WEBERTE, VPRE
€T F VLY, vyF—EEEME, T FPoERIO
< b=~ RADSRMERTRTEY, <~ v = R
DB B cereus OWEIRE R UK. Foid L2
HER T, R, v v VvBETH - T, ol
U SRR O A L BAIMIR L 13 e Bin - T e

HHI2THMEI e B. cereus TG 5 @ 34T,
WL WEBRERTE:, 7 VAT vEVD s = VERE,
Btk L OBREO BT, MoOEMHERSE L
RirBHERERLIE.

W IR DR X &R R & DB TH - 1o
BEACST S REREIRR
HFAEEORE R L URA LRSI B, cereus ©
HRERAELRFE L, BFBEESAEORS L LI L

fo.

Table 6 wRT &<, M TIX 20044+ 31¢k (15.5
%), BRATII2008:50200: (14.5%) » LABELIRH S
hic, SHEEOMBEILTG 1 X124 DM
$4<, ROCTGI2HMEs X OT 38, TUHTHS.

BEAD B. cereus P B4 BE OBE L ABEOFHE
THE L, B. cereus [BiE604H5041% 1 8 %70
1AL T OB RECh b, 7405 10%/g, 24281048,
1853 10°/g TH ot Tinhd, AERTEBESA
BTIRREES 10°/g D ESH S h CWH oW L, &
FEOGE TR 10Yg TFOBETH - 7.

Z = ‘

Gilbert 1%, B. cereusic ¥ 5 RHEHY FORERRR
FE RN D hs 5, THIE (diarrheal-type syndrome)
LIEH:# (vomiting-type syndrome) i &k BIL =19,
it Hauge? ®Nikodémusz 5 12k » THEIR
REPET, 7 ) VEIVHEREROA- R ERE
HAME L, BRSNS ~168, FRERILTH &I
HTHB. ZOBROAPEHEGNLITELRTCS  Hd

IhicH, ThPEOREMAIIZEAEREIR T
W BRERITIERE? CHREShCURENECRE
BhHD, KFRT7SA VLA ARRE ARG EL, B
REFHEID 1~ 5 I, EERVIES, BioR/FEHETH
5.

4E, WEERCHRE L B. cereus v X 5 L HEEX
RICISEGNT, VI b BRI 4 BRIEAA, EER
LIRS, EHTHBE Lhb, Gibert SOHEIC LS
LIEHBARBRCENT AL OTHS. Tidbh, 158
BIORRIFH]IX300~ 4 B, Py 1B Tch o1 B
FRIERBIES & 1~ 5 EOE®ASEEERT, TR, #
E, ER, REEBD Lot L, TS,
9, 10, 12, 14Tix, BK, BEHOBZICTHMEREO
REFEENE L, oM X ERER Y BIZL T
Wi,

FREARE, 9BMANKFCHELCARTH T,
SENEOWRES LELL T, RN DEEAR
3, ARFF 4~ XBLOMNAHE, BEOZYE X
UBEIE X BH23% 2« LT o@d bhi. 2hbo
AR T g SRR, INBE L 0 REFMSRCKE
Shicth, BRFCHOARLBEEAbINEL DTH
5.

B. cereus DFFAOBIEAMITARL D EL, 100C k&
W5 DMEDL 2~T.55TH D LWEIRTEH®, ¥
7o Clegg B Vas B2, 90C 7045 5\ 31140C
2HOMBEH L THERTELEKLRDT5, E
& B Atk R484k1058E (21.7%) © B. cereus
ZERNEL 100C 30 D nBuciERik v RT e B E L
1210, 5T, BHEOEBIECIL B. cereus OIERUL
£EBL, BAEF CORGHRTERNTHELT, &
hEYERIRbOLHEIh S,

Melling B 7 %, KB B. cereus % ERrpyc it
L, BRAE= VT e b VIRRBNREEIRD Z &



WK BT W o8, 1820 17

FRELTHB, UL, oPFEsel > TRERT
REBERIhTE LT, ELH B. cereus DRFEEETF
AL TRECEMMRESILETHA .

MEHBOREFT T, BEOBRIEH, HRERSY
7 FURERPBEORERRE LB TELUL TR, B
FRFED LALEFENT L LIBESTCEE T Ho
T, AHAPHOBKCIIMEEIRENEETH 5.

Fio, B. cereus . X HEBFERIBVCER L ETIE
1 8%k 10 AU EORBE CHERINTVW2HE5L D
D1, ArhEZART s CTHERERAEH S B, cereus
PREBEhACLE ST, ThrEbrRRAGLTIL
ITTER.

SEOREC T HERREARPEEEIR T B
cereus DEEHEIL 10~108/g TH Y, 10°~10%/g Zb
LRTWBEER S TOREAPCIEL T, BWHERP
dig 2y, REMBEEESVLTRD BE S ABEBRNRRD
HIEN G A—HTH el LIREETRE Z & TH
B, ¥, BESALELOREEOEMATLBHAECA
HEARHEIhTE P, SEOISHEMA K TH ZO%K
HERIZ80% LT, Lavdh F—HEEREA CriHMEE
DIE—HNFED bR,

EHRERTREZ L1F, 15D b 7EHCE
THERERUNC S FEBEROET, 4k, Ay b
7R E OFBEAFE  BHEEI O MBS L BELAENR
Sepk & F—IEE O B. cereus REFHE IR TH5B
EChBH, Thbb, ZOBIERAERCITIRMRED
TEOFHEBIT E TR AHTHERIh Tz &% EB
HrsdoThs.

Gilbert 52 vx, HImEH & 55 & OBIEMEAMEL
T35, FTibb, TG, 3, 4, 5 ICSEIIE
HEAREAT, TG2, 6, 9, 105X C12EITH
HAFBHTRD LR TS, SEOLHEFAD S B, 11
BHEMATGLE, 1FRTGEIEYL, Gibert b
OB ERABTH -, LiLl, 26X TGIL2HETH
y, o 14 Taylor HomMEMFENRS, FUL
OIMBEMT 1B TH - .

—7%, BEAD B. cereus (FERITFH15.0%'C, £
DHERITAZ OB L THD T, KBS
2 10%/g LT Ch -,

ZhHDEEND, EHER X AAERPEOMESE
BBk e LTy, #ERRAERPD B cereus DEREH
i, BESAEIOOFHERHEOMHRS I, 28
HoHNBERORN I XPEETHD LELD.

= |

1975 4E05 & 1981 42 % T 7 4EMie, FREBWT B.
cereus WX B EWEINDB 15 HH OELHAHELR
Wiz, 15HEGOBERBITE TS of. BHRERIZS0
D~ 4WEHEIT, FHLIRRETH k. £ORRKIER,
BRE 1~5EouEAEETHD, TH, BEE B
B, FBBNILEBIGD o o e,

FERfML, €77 (54, #+—»v (54, A
AFTa— (48D, Favy (16D, BEOEY (1
B BEIUELE (16D Thote. 205, 246X
ES7LF v —~VORARLIBEDTHS.

BEPBERELEESNL B cereus O MiFENT,
Taylor & Gilbert OHMERM cH5 TG 1 FHAH 114,
12EA2PELCSERLATH D, o 16E, F0
LPOHMBEMT LBTH -7,

X ik
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1980~ 1B EN D AR AML > Y BREOERARZELERICOWT

MR B OB E OB OB OE,E LT vrEr
RABZE W k* F U #_*

Antibiotics Sensitivities and Serotypes of Isolates of Group A Hemolytic
Streptococei in 1980-1981

YOSHIKATSU KASHIWAGI*, HARUMI KONDO*, SHIGEKO TOKUE¥,
NOBUO OHKUBO* and TAKESHI TERAYAMA#*

Keywords: {bigv v+ ERE Streptococcus pyogenes, ¥ Btk antibiotics sensitivity, [mE#lserotype

- i El

EBHEDIT, 19659k, 2ETHMIh - AREN Y
v RE O A EITEWE T B R L WA OHBI
DWTHE LEE R I TERTD,

4 [E]1319805F 33 1 ON19814R I 43k & 1 7= JERL B 3k,
BITAUNOSBRYEHR RS L OBRFELROLA
BB L v EREE O RARZ M 3 X A OV TIRE
LD CHRET 5.

HHEOTIHE

HE B

SEOERR, TRm%E LY, MERcEdzh
REBRD 5 b, 1980 LB H AR 447 Bk, IBALBLS
OEBRYSE SR 172 B, BEREREHR 1748, §F 793
B, 19BLEVLIEATEAERSR 207 Bk, IBLBLIN O K HERAR
TEE 449 Bk, (EEEEEE 199 R, BT 945 PR EAIRZ A
B HER L 7o,

A

benzylpenicillin (PCG), ampicillin (ABPC), cepha-
loridine (CER), tetracycline (TC), chloramphenicol
(CP), erythromycin (EM), . oleandomycin (OL),
lincomycin (LCM) o 8 F& AL, & HIIBIFERIR
cephalexin (CEX) #3EmL 7. .

ThbOERE, TRCEERMTHERL, BIDET
FHIEEE (MIC) &REEEs UCRE L. ksl
B0 5%, 2pg/ml B0 MIC %773 b 0wt
ELTERRL,

BRI :

MR A T, REORERR & 1T - 1o

#, Mueller—Hinton broth (Difco) c#EL, 5%5
MEMREET 4 A 7 B—N (= » A4) AW,
(LRSS R/N AL L REREREIGETEY i
o, BREHERNEL . ,

[o:ilkilb ~ -

BRRIS, BUBRDHNEREIC T, TRERGT
X O RN ThI I, —EOBEBROTIE, MRt
CHEBEAT » o,

RSy B 44 R8

TLIRTSTALBLREE, ARG A REDT IR, SRR
SRR, TERFRERNBRE, #HrEERE, #
VEERE SrEBERRE ERSTHESRS AE
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Table 1, Distribution of MIC of Antibiotics on Group A Hemolytic Streptococei
Isolated from Patients with Scarlet Fever in 1980

Number ‘of strains by MIC of antibiotics (%)

MIC pg/ml
PCG ABPC CER TC CP EM OL LCM
=400 185(41. 4) 187(41.8) 188(42. 1)
200
100 6 (1.3) 1.2
50 142(31.8) 37 (8.3)
25 178(39.8) 223(49.9)
12.5 16 (3:6) 18 (4.0) 1 (0.2
6. 25 14 (3.1) 38 (8.5)
3.13 18 (4.0) 111(24.8) 1 (0.2) 5 (1.1
1,56 36 (8.1) 20 (4.5) 66(14.8) 1 (0.2
0.78 33 (7.0 144(32.3) 6 (1.3)
0.39 ‘ 3.7 43 (9.6) 105(23.5)
0.2 1 (0.2 16 (3.6) 1 (0.2) 106(23.7)
0.1 - 174(38.9) 4 0.2
0.05 2 (0.0 ‘ 65(14.6)

0.025 6 (1.3) 53(11.9) 5 (.1 - 5QA.D
0. 0125 92(20.7) 335(74.9) 205(45.9) :

0. 006 335(74.9) 56(12.6)  227(50.8)

0.003 14 3.1 1.00.2) 10 (2.2)

Total 447(100) 447(100) 447(100) 447(100)  447(100) 447(100) 447(100) 447(100)

Table 2. Distribution of MIC of Antibiotics on Group A Hemolytic Streptococci
Isolated from Patients with Scarlet Fever in 1981

Number of strains by MIC of antibiotics (%)

MIC pg/mi ‘
PCG ABPC CER CEX TC CP EM OL LCM
2400 152(51. 2) 152(51. 2) 152(51.2)
200 2 0.7
100 189(63. 6)

50 39(13.1) 5 (1.7

25 16 (5.4) 165(55.6)

12,5 i 1.3 207
6.25 ' 15 (5.1) 1.3 2.7
3.13 97(32.7) 1 (0.3
1.56 1.3 6.0 14D 1 (0.3
0.78 281(94.6) 21 (7.1) 74(24.9) 1 (0.3)
0.39 . 15 (5.1) 19 (6.4 60(20.2) 17 (6.7)
0.2 ‘ 2.7 7 (.4 93(31..3)
0.1 1 (0.3 5 Q.7 47(15.8) 34(11.4)
0.05 10 3.4 86(29.0)
0. 025 1 (0.3) 275(92.6) 11 (3.7 . 7 2.4
0.0125 273(91.9) 11 (3.7 268(90. 2)
0.006 23 (7.7) 18 (6.1)
0. 003

Total 207(100) 297(100) 297(100) 297(100) 297(100) 297(100) 297(100) 297(100) 297(100)
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Table 3. Distribution of MIC of Antibiotics on Group A Hemolytic Streptococci
Isolated from Patients Other than Scarlet Fever in 1980

Number of strains by MIC of antibiotics (%)

MIC pg/ml
PCG ABPC CER TC Cp EM OL LCM
=400 : 61(35.5) 61(35.5) 61(35.5)
200
100 17 (9.9
50 49(28.5) 14 (8.1
25 39(22.7) 55(32.0)
12.5 10 (5.8
6.25 2 (1.2) 13 (7.6)
3.13 4 (2.3) 71(41.3)
1.56 7 4.1 19010 37(21.5)
0.78 34(19.8) '68(39.5) 2 (1.2)
0.39 7 (4.1 6 (3.5) 43(25.0)
0.2 : 3.7 6 (3.5) 62(36.0)
0.1 64(37.2) 4 (2.3
0.05 1 (0.6) 40(23.3)
0. 025 90(52. 3) 7 4.1 1 (0.6)
0.0125 81(47.1) 78(45. 3) 82(47.7)
0. 006 88(51.2) 3.7 79(45. 9)
0. 003 3A.7D 4 (2.3)
Total 172(100) 172(100) 172(100) 172(100) - 172(100) 172(100) 172(100) 172(100)

Table 4, Distribution of MIC of Antibiotics on Group A Hemolytic Streptococci
Isolated from Patients Other than Scarlet Fever in 1981

Number of strains by MIC of antibiotics (%)

MIC pg/ml
PCG ABPC CER CEX TC CpP EM OL LCM
=400 127(28. 3) 127(28.3) 124(27.6)
200 1 (0.2 3.7
100 147(32.7) 2 (0.4)
50 116(25.8) 23 (5.1)
25 7 (1.6) 97(21.6)
12.5 15 (3.3)
6.25 5 (1.1) 41 (9.1)
3.13 2 (0.4) 6 (1.3) 258(57.5) 100.2
1.56 24 (5.3) 19 (4.2) 13 (2.9 30 (6.7)
0.78 385(85.7) 72(16.0) 201(44.8) 5 (1.1
0.39 38 (8.5) 68(15.1) 84(18.7) 60(13.4)
0.2 8 (1.8) 3.7 6 (1.3) 214(47.7)
0.1 ’ 98(21.8) 41 (9.1
0. 05 13 (2.9) 209(46. 5) 2 (0.4)
0. 025 5 (1.1) 420(93.5) 42 (9.4) 12 2.7
0.0125 413(92.0) 16 (3.6) 401(89.3)
0. 006 30 (6.7) 6 (1.3)

0.003 102

Total 449(100) 449(100) 449(100) 449(100) 449(100) 449(100) 449(100) 449(100) 449(100)
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Table 5. Distribution of MIC of Antibiotics on Group A Hemolytic Streptococci
Isolated from Healthy Pupils in 1980

Number of strains by MIC of antibiotics (%)

MIC pg/ml
PCG ABPC CER TC CP EM OL LCM
=400 16 (9.2) 16 (9.2) 16 (9.2)
200
100 18(10. 3)
50 26(14.9) 8 (4.6)
25 37(21.3) 18(10.3)
12.5 26(14. 9
6. 25 2 (1.2) 46(26.5)
3.13 6 (3.4) 59(33.9) 1 (0.6)
1.56 37(21.3) 17 (9.8) 29(16.6)
0.78 39(22.4) 116(66.7) 1 (0.6)
0.39 9 (5.2 12 (6.9) 82(47.1)
0.2 6 (3.4 65(37.4)
0.1 128(73. 6) 10 6.7
0.05 8 (4.6) 24(13.8)
0. 025 12 (6.9 55(31.6) 6 (3.5)
0.0125 54(31.0) 110(63.2) 117(67.2)
0. 006 105(60. 4) 1 (0.6) 50(28.7)
0. 003 3QA.7D 1 (0.6)
Total 174(100) 174(100) 174(100) 174(100)  174(100) 174(100) 174(100) 174(100)

Table 6. Distribution of MIC of Antibiotics on Group A Hemolytic Streptococci
Isolated from Healthy Pupils in 1981

Number of strains by MIC of antibiotics (%)

MIC pg/ml
PCG  ABPC CER CEX TC cP EM OL LCM
=400 27(13.6) 28(14.1) 27(13.6)
200 , 1 (0.5) 1 (0.5)
100 50(25.1)
50 27(13.6) 6 (3.0) 1 (0.5)
25 3 (1.5) 30(15.1)
12.5
6.25 35(17.6)
3.13 1 (0.8) 114(57. 3)
1.56 40(32.8) 11 (5.5) 14 (7.0) 16 (8.0)
0.78 70(57.4) 54(27.1) 58(29.1)
0.39 11 (9.0) 49(24.6) 81(40.7) 31(15.6)
0.2 ' 4 (2.0) 16 (8.0) 85(42.7)
0.1 2 (1.0) 27(13.6) 37(18.6)
0. 05 2 (1.0) 15 (7.5) 109(54. 8) 18 (9.0)
0.025 1 (0.5) 164(82.4) 12 (6.0) 34(17.1)
0.0125 167(83.9) 18 (9.0) 175(87.9) 1 ¢0.5)
0.006  29(14.6) 12 (6.0)
0. 003

Total 199(100) 199(100> 199(100) 122(100) 199(100) 199(100) 199(100) 199(100) 199(100)




Table 7. Distribution of Serotypes of Group A Hemolytic Streptococei Isolated in 1980

Source of Number of strains by T serotype (%) Total
isolates 1 2 4 6 8 9 11 12 13 18 22 28 5/27/44 B3264 UT
Patients of 18 4 28 39 1 2 182 3 13 7 26 1 3 15 342
scarlet fever (5.3) (1.2) (8.2) (1.4 (0.3) 0.6) (53.2) (0.9) (3.8 (2.0 (7.6 0.3 (©9 (@4 @00
Patients 12 1 1 18 1 2 75 1 12 7 17 157
scarlet fever (7.6) (0.6) (7.0) (11.5) 0.6) (1.3) (47.8) 0.6) (7.6 4.5 (10.8) (100)
. 18 4 8 23 2 17 30 12 27 2 31 174
Healthy pupils * (1573) (23) @& (5.2 .2 (9.8) 17.2) (6.9) (15.5) a.2 Qa7.8 10
Table 8. Distribution of Serotypes of Group A Hemolytic Streptococci Isolated in 1981
Source of Number of strains by T serotype (%) Total
isolat
1sotates 1 4 6 9 11 12 13 18 22 25 28 14/49 B34 UT
Patients of 8 14 9 1 124 2 7 3 4 7 179
scarlet fever (4.5) (7.8) 6.0 .6) (69.3) Q.1 G99 A.D @.2) G.9 (100)
Patients 28 8 2 1 3 3 3 1 2 8 2 178
et o s.7) 4.5) @D 0.6) (52.8) (1.7) a7 Q.7 0.6 Q.1 @5 a4a0) 1o
. 18 3 26 8 33 31 2 11 40 6 21 199
Healthy pupils 0.0 @ asd  @o (16.6) (15.6) (1.0) (5.5) 20.1) (3.0) (10.6)  (100)
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2) BTELN o FBERGHERN (Group 2)

PCs, CEPs rwx¥ 5iitikkiz, Groupl »[EfEcsy
HIhinh o, TCER LTk, 1980461.1%, 1981
££60.3%, CPIL1980440.1%, 19814227.1%, MLs
IT19804E1436%, 19814E#928% D&M O HER I,
(Table 3, 4)

3) RERREFEEREE (Group 3)

Group 1, 2 r[kge, PCs, CEPs x5 ifikigk
TOMES i ofe. T CHittE#RIX, 1980 4F 46.5 %,
19814F 40.7%, C Prt 19804F 14.9%, 19814 18.1%,

MLs i3, 19804E#9 %, 198144514 % #RUL iz,
(Table 5, 6)
4) DRATER

Group 1, 2 OXBEHATHM I, WHEsd 128c, 50
~70% % 5D TV 54, Group 3 Clt, B - o EE
Byrfpgeed, 283, 137, 127, 6 MM ELES < &

Bh, Thbo mEEOLHHRE 13~20 % TH - .
(Table 7, 8)
5) Mtk <z —v

Table 9, 10 . Group 1 @ BHHBIMIE - & — V&R
Lk, @BROBE ™ LM, 12EeLFitE 6

BT C - CP 2#IMHE, 48T CERME, 188
BEEEA S WEACEENIED bhikdh v, i,
Group 2, 3 DWW TIE, FERLTWIRWLA, Thbd

% Group 1 kDM TS Hhic
% ®

SEBR U -ABEN Y v RS, BEROKE
CRTb 0L, PCs 10 CEPs © -5 7 &
SE B2 R TERIOEIRT, TBR
L, TR OHEYECR L TG OB B RAE O
Hhabhinn &db, ZhboRMoMayE i,
in vitro % in vivo &\ T, BES mBEL:T
BHITHDEEL RS, BOTE, B-F 7 X AEH
EHBEREVRCBY, BECHL, 7TUAF—Pv
2 v 7BOBEND B, E—RBERF L L Ciaiox
IRTHBES Holchd, STE, BfEHEO VRO
AIRATS SBERINTEX TR Y, BETITARAR, B
BRI U ToSE—RBRE L L TR b D L
o TWh5,

Mtk OB D TiE, 1980 4 & 1981 S Il ¢
1%, T Ci¥ kvt MLs RS EERS, HI0% ERL T
9, CPHMERT, EEAEERERL VLRV,
KBHB A b, 1978FE 2R LT, 19798 3
RIEF & LWMERCD DS O L HETE S,

Table 9. Incidence of Drug Resistant Strains by Serotype on Group A Hemolytic Streptococci

Isolated from Patient with Scarlet Fever in 1980
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Number of strains by T serotype

Resistant pattern
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(3.6)
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8
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8
4.4

3
16.7)
CP EM LCM
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13
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(100) - (8.2)

2
(100) (100> (100) (100) (100C (100) (100) (100)

2

2

1

14
(77.8) (25.0)

Sensitive

(100)  (100) (30.8) (100) (33.3) (33.3)

(7.1

3 13 7 26 1 3 15
Q00) (100>  (100) 100)

182

28 39 1
(100)

4
(100)

18
(100)
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Table 10, Incidence of Drug Resistant Strains by Serotype on Group A Hemolytic
Streptococci Isolated from Patient with Scarlet Fever in 1981
Number of strains by T serotype (%)
Resistant pattern :
1 4 6 11 12 13 18 22 28 UT Total
1 1 71 1 74
TC CP EM LCM (4, 5 aLn (57.3) (14.3) (4L.3)
3 7 9 1 1 21
TC CP QLY (77.8) (7.3) (25.0) (14.3) ALD
) 6 ) . 6
TC EM LCM 4.8 GB.H
TC 2 9 1.1 o4 2 2 3
(25.0) (64.3) (1.1 (o00) (19.4) (100D (50.0) (42.9) (24.6)
s 5 2 14 7 3 1 2 34
Sensitive (62.5) (14.3) N :)) (100) (100) (25.0) (28.6) (19.0)
Total 8 14 9 1 124 2 7 3 4 7 179
100y (100) (100) (100D (1000 (100) (100) (100) (100) (100)  (100)
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Results of Serological Test for Syphilis by STS between 1971~1980
in Tokyoites

TAKESHI ISHIKAMI*, MIKIO HORI*, RIKUZO HIRAOKA¥,
YASUTAKA OCHIAI* SADAO MIYAZAWA* AKIKO ABE*,
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Table 1 (1) Results of Serological Test for Syphilis by STS in Tokyoites During
the Period 1971 Through 1980

27

Sources of material

Year Group examination

Premarriage (male)

Premarriage (female)

Maternity

No. of No. of = Positive No. of No. of Positive No. of No. of Positive No. of No. of Positive
tested positive rate(%)

tested positive rate(%)

tested positive rate(%)

tested positive rate(%)

1971 37,076 345 0.94 5,889 29 0.49 5,190 47 0.91 1,639 31 1.89
1972 35,222 317  0.90 5, 766 31 0.54 4,727 36 0.76 1,427 18 1.26
1973 27,329 211 0.77 3,972 16 0.40 3,336 21 0.63 899 12 1.33
1974 24, 447 208 0.85 3,520 14 0.40 3, 057 14 0.46 706 5 0.71
1975 16,386 115 0.70 2, 560 12 0.47 2,116 10 0. 47 505 5 0.99
1976 7,438 63 0.85 1,167 5 0.43 978 2 0.20 260 1 0.38
1977 6,190 40 0.66 896 9 1.00 774 1 0.13 211 0 0.00
1978 6, 361 38 0.61 866 1 0.11 741 2 0.27 201 0 0.00
1979 3,876 31 0.80 638 1 0.15 609 3 0.50 161 1 0.62
1980 2,997 24 0.80 501 0 0.00 530 1 0.19 140 0 0.00
Total 167,322 1,392 0.83 30,690 155 0.51 26,592 178 0.67 8,38 113 1.35
Table 1 (2) Results of Serological Test for Syphilis by STS in Tokyoites During
the Period 1971 Through 1980
Sources of material
Unspecitied Hospital inpatient Unnatural corpse Prostitute

Year - (Health center)

No. of No. of Positive No. of No. of Positive No. of No. of Positive No. of No. of Positive
tested positive rate(%) tested positive rate(%) tested positive rate(%) tested

positive rate(%)

1971 * 14,864 449 3.69 14, 500 510 3.52 63 12 19. 05 656 88 13.41
1972 *! 14,209 416 2.93 14, 038 457 3.26 38 6 15.79 578 71 12.28
1973 * 12,918 321 2.48 * 8,515 316 3.71 30 3 10.00  *6 492 56 11.38
1974 *' 12,494 333 2.67 * 7,543 308 4,08 17 4 23.53  *6 525 75 14.29
1975 *1 7,809 242 3.10 4,762 140 2.94 11 5 45,45  *6 487 67 13.76
1976 ** 2,197 57 2.62 4,776 84 1.76 11 1 9.09 493 57 11.56
1977 *2 1,248 22 1.76 ** 4,012 81 2.02 13 2 15. 38 410 30 7.32
1978 *2 552 29 4.89 ¥ 2,667 76 2.85 3 0 0.00 324 22 6.79
1979 *2 653 27 4.20 3,730 88 2. 36 4 0 0.00 319 27 8.46
1980 *2 554 30 5.23 4,503 107 2.38 6 2 33.33 322 37 11. 49
Total 67,498 1,926 2.85 69,046 2,167 3.14 196 35 17. 86 4, 606 530 11.51
Note *1: About 3 % materials were tested by VDRL or CFR only.

*#2 : About 15% materials were tested by VDRL or CFR only.

*3 : About 5 % materials were tested by VDRL or CFR only.

*4 : About 17% materials were tested by VDRL or CFR only.

*5 : 609 materials were tested by CFR only.

%6 : all materials were tested by VDRL.

LT, BRI 0 BB OBMERIL 0 ~1. 00%5#50. 51
%, BIcEEREL0.13~0.91% CF150.67%, *ic, &R
¥z 0 ~1.89% CF151. 3% Th b, 1971~19804E D

M ERIeBEROET AL b,
RAEFTD b O—IRRBTE, 197TTHEL T6% L RED
BlERLRL, Lo, BERCETOHMMRLILRS
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% il

1971~19804F D10, FEER O 374, 335 {40
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FERSIIO STS 1 X 5 Hd M Rt Ot R IL 15
R BRI 0.51% (0~1.0%), F&tkEEn0.67%
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BEP LR EDL0.83% (0.61~0.94%) TH b,
TR B BEEEE BT S0\ CIRAEEE B DB 3O
WD T BEET D - 7. RO 1967~19704E 0 FHER
WEHB LGS, OB L 0ERTH- .

~7F, —BRZRHOBEROFEL2.85%, Kb
DEERERL 3. 14%, ERAHIETERL 17.86%,
HIEBFHLILEL B TH D, ThbDEBITLE, B
FHO\hH D BEERC BN ECBSRY T & &b
, FENOBEROBARBAEINISE hic 2 »
fo.

STS BHAFICIZF PRSI VEDLRD & L,
STS B mEic oL Tt TPHA » FTA-ABS #o
LR RNIRC X3 BRERTRIRTH D LEL bR
3.
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1D RAZRGHR S - EREHEHR, 22, 25, 1970
2) HALARWERS @ BELERSRERS, 1969
3) W.H.O: Wkly Epidem. 52, 357-364, 1977
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54, 1979
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Appearance of False Positive Reaction on Serological Test
for Syphilis between 1971-1980 in Tokyoites

MIKIO HORI*, RIKUZO HIRAOKA*, YASUTAKA OCHIAI*, SADAO MIYAZAWA¥,
TAKESHI ISHIKAMI¥, TAKESHI TERAYAMA* NOBUO OHKUBO*

and MAKOTO OHASHI*

Keywords I HEEB IS RIE serological test for syphilis, 4B false positive reaction, {3 appearance,

TPHA, FTA-ABS, Wassermann reaction, VDRL
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Table 1. Appearance of False Positive Reaction on Serological Test for
Syphilis During the Period 1971 Through 1980 in Tokyo
Number of samples exhibited following reactions (%)
Number

VDRL + + + - + + + - + + + - -+
Year of  cpg 4 — AR 4+ — - 4+ + 4+ — Ab-R + AbBR +
samples TPHA +  + + + + — + + + — - — - =
FTA-ABS + + + + - + - - - - - - - -

1971 676 300 104 3 2% 1* 1* 165
(100) (44) (15) (0. 44) (0. 30)(0. 15) (0.15) 24) (0. 15)(1 2) (0. 15)(13)

1972 684 263 105 1 1* 1* 199
(100) (39) (15) (0.15) (0.15) (0.15) (29) (0. 15) (0. 88) (16)
1973 497 172 90 1* 52 1 5 2 T4
100) (35) (18) (0.20) (31) (0.20)(1.0) (0.40)(15)
1974 514 200 77 2% 164 9 1 61
100) 39 (15 (0.39) (32) @7 0.192)
1975 360 95 47 1* 160 8 2 47
(100) 26) (13) (0.27) (44 (2.2) (0.55)(13)
1976 167 35 33 1 73 2 2 21
(100) @D o (0. 60) (44) (1.2) (1.2) (13)
1977 95 32 20 1 1* 26 3 1 11
(100) (33) 2D .1 an @n 3.2 4. a2
1978 80 26 22 21 11
100) (32) (28) (26) ¢7))
1979 59 28 11 1 9 10
(100) (48) (9 an (15) an
1980 35 14 3 1 2 4 11
(100) (40) (8.6)(2.9 G.7 an (€1))]

Total 3167 1165 512 2 6 7* 1* 1* 1* 1* 971
(100) (37) (16) (0.06)(0.19)(0.22)(0.03)(0.03)(0.03)(0.03) (31) (0. 09)(1 4) (0. 28)(14)

Notice Ab-R : Abnormal Wassermann reaction (Ogata method), CFR : Wassermann reaction (Ogata method)
* : Disagreement between TPHA and FTA-ABS

%, 41.1%, 45.7% L CHMERZ R L 2. 197591
v 360 Bk 217 #160. 3% & BleEIL o F PAERIEAD
biie, EOBITI9THER 56195132, 2% & Rk EE %
RLICORERE, BEPHNLHBEERLRLE

FPORFR®%Z 5L VDRL »B#k<CFR, TPHA
310 FTA-ABS 328 @bk & OHESE 10 FERTc
o714131. 0% 1B Hh, VDRL & CFR L & gk T
TPHA & FTA-ABS 5% & icfathk o b 0734436114. 0
BTH ot zofic CFR Mgk VDRL i, %
LT TPHA > FTA-ABS 2t Hicfatkond oAt 45
B4 %ZE»bhic. CFR R BEREERL b O
146 0. 44 B b B eds, =05 b0 124k TPHA
LU FTA-ABS 2 CF P L HE I huic,

—%, FEEIEEORR CRBINIHEIEL ) HIEE
FHEBHYE CHRME ncFeovC, EnERIER
HEREHL, FPEHRHLCHEEY Table 2 iw/RL

1971 487 5 1980 £E D 102 X h i AT IE DM
BRI 5B STS ol RAIED chfe2 &
11.5%CH 52, STS Bi:FID 5 b, HHMERIEORF
BREECHS TPHA } FTA-ABS 2 [Bikciss L

BREIhicb Ok 8616 780(190. 6%, STS B CiF

BRIGVEEOF P L2EI NI L DII8LH 9.4% TH
ST RO F P OHBIHEL 3.3%~18.5%TH b,
—ACET B F P OFERHNLEEEOEED & 5 ik
BRERINBCIE A DRI 5 le. Fie, —BATET
BF POMBMEEI6.4%Th - oD LT, B
KIFAFPOMBEEELI4SBLELLERTH .
' £ =B
B, —BefTfhbh W5 BRnERGIEY » A<
VRIGHTE, #9 ARE, RPR #—FFARET
B5H IhOOBEETIHEELTCIALSF T ALY

e VvV FVEEGLWLR, ELRRIGHEBRIE LT VR
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Table 2, Appearance of False Positive Reaction on Serological Test for Syphilis
in Prostitutes During the Period 1971 Through 1980 in Tokyo
Number of samples exhibited following reactions (%)
Number
: VDRL -+ + - - - + + — - + - - +
Year  of  pp 4 — ABR 4+ — — - - - — 4+ AbR +
samples TPHA + + + + + + - + - - - - -
FTA-ABS + + + + + - + - + - = = =
1971 141 74 22 31 1* 1* 5 7
, (100) (G3) 16) 22) (0.71) (0.71)(8.5) (5.0
1972 141 64 20 41 1* 10 5
(100) 45) Q4 (29 (0.71) (7.1) (3.5)
1973 119 65 42 2% 4* 6
(100) (55) (35) 1.7 B9 6.0
1974 128 65 1* 2% 15
100) (B 0.78)(1.6) a2
1975 111 56 3% 15
(100 (1) @7 a4
1976 72 50 11 2 1* 4 1 3
(100) 69) 15) 2.8 1.4 (5.6) 1.4 @2
1977 41 30 5 1 2 1 1 1
1o 73) (12) 2.4 4.9 2.4 2.4 €.
1978 30 18 10 1 1
(100) (60) (33) 3.3) 3.3)
1979 36 25 8 1 2
(100) (69 (@22) (2.8) (5.6)
1980 42 36 4 1 1
(100) (86) (9.4) 2.4 @0
Total 861 483 80~ 1 4 196 2% 4* g* 1* 60 2 3 16
: (100) (50) (9.3).(0.12)(0.46) (23) (0.23)(0.46) (10) (0.12)(7.0) (0.23)(0.35)(1. 9

Notice Ab-R : Abnormal Wassermann- reaction (Ogata method), CFR : Wassermann reaction (Ogata method)
* : Disagreement between TPHA and FTA-ABS

Fr—ARiNLCTRULR TV, #7510 KIS
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COHEIBLEFTAZ ) ~=2v kL, AECLS
B 7 o TR ERIGE X B REXEE L kdhid
s bigy.

—BAB L OCHEBOF PHID S5 b, STSR—2, &
LT VDRL 4, CFR BiEfir £EE & L BVHE
CRDHLIBEN, COF—FEFEITPHRRIE TH %
TPHA %10t FTA-ABS o0& X » CIEMEHEL O
EANTELDOT, VDRL CcoMEMERGRETIL,
RIGBHEAI DL T\ T o h b OB RIS & 5
DERINR D, BHOMBFHZE L L ComERIET
BB TREVAR, ERRBRECB IRV, ST A,
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Btk (ELISA) (C &% BAGMRHEODBE
71V ECICHEET BREWMROKRE B 1)

®oOH DUk B H BEH,Om #Ex BAYANI L. BLAS*#®*

Serodiagnosis of Schistosomiasis japonica in the Philippines
by Enzyme Linked Immunosorbent Assay (ELISA)
An Applicable Technique for ELISA at Schistosomiasis Control
and Research Project (S.C.R.P) Laboratory, Palo, Leyte

IWAO MURATA*, HAJIME MATSUDA*, HIROSHI TANAKA®**
and BAYANI L. BLAS##*

Stability and usefulness of Enzyme Linked Immunosorvent Assay (ELISA) for serodiagnosis of
schistosomiasis was evaluated successfully on the activity of antigens, peroxidase conjugated antibody
and 3 kinds of substrates in the Philippines. The results are summarized as follows:

1. The antigen for ELISA was prepared from eggs and adult worms of Schistosoma japonicum
which were collected from naturally infected dogs at the endemic area of schistosomiasis in Leyte and
from experimentally infected mice with S. japomicum.  The activity of the antigens, prepared at
S.C.R. P. laboratory (5-15pg/ml protein) was recognized to be equivalent to the antigen, prepared at
the Institute of Medical Science, University of Tokyo.

2. The activity of peroxidase conjugated antibody, stored at 5-15°C for.more than 6 months
functioned optimally at 1:800 dilution for ELISA test in routine use.

3. In the evaluation of 3 kinds of enzyme substrates for ELISA, o-phenylen diamine (OPD)
and peroxidase system was the most steady technique in S.C.R.P. laboratory in the other enzyme
substrates such as 5-aminosalicyclic acid (5AS) and o-tolidine (OT).

4. It was found that ELISA could be used routinely for screening the cases infected with S.
japonicum, since it was specific, sensitive and rapid.

5.  The results on the antibody detection by ELISA with peroxidase-OPD system in patients
showed that the positive rate of sera from patients was 1009 (63/63) at 1:80 dilution and 93.6%
(69/63) at 1:160 dilution in the border line such as optical density at 0.12 (1:80) or 0.11 (1:160),
calculated from 2 times of average of optical density in negative control sera.

Keywords : ELISA, Serodiagnosis of Schistosomiasis japonica, peroxidase-OPD System, Philippines
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D Bk X OB BIESURRHE R E 5P 0 E( e 1)
CHET, HIUP 3stock LpEH 2stock X b M AR
UBHERERSE, HRERTE S /. RITEAEUELR
b ERciLie. E YU ; Peroxidase i
Fie v IgG FHH&L vy+FmE MILS YEDA
8 BERALLE RERAEL-20CHRESIRRTHS

2, BHUEI D TE S.C.RP. OFREC I

T, 5~15CD 7 vty ¥ AGEREMIT 6 2 AL EE
BLib O,
FiE A DRSS ICERNGORE ; BRIEOBE

Weigh the (lyophilized) eggs or adult worms and
place it in a glass homogenizer.

Add 10m! of Carbonate bufferd solution (0.05M,
pH 9. 6) for every 100 mg of (lyophilized) eggs or
worms.

Homogenize 10 times at 1 minute interval in an
ice bath.

Transfer the antigen suspension to a glass homo-
genizer and again homogenize 10 times at 1 minute
interval in an ice bath.

Place the antigen suspension in a plastic container
and freeze at —70°C, then thaw at 37C in a
water bath 10 times.

Transfer the antigen suspension to a beaker and
stir with a magnetic stirrer at 4C for 48 hours.

Centrifuge in a refrigerated centrifuge at 13, 500
rpm. (20, 000G) for 20 minutes and 1 hour, twice,

Store the supernatant at —70°C or 4C after
lyophilize.

Fig. 1.

RS, j. RIPHMTRE 2 W, B cfER LS. 7. |
DRt L O BUEBMLHTR, §F 5 stock o T, it % XU
avir—-2iEEACTHREL, REERBEELR
Wic, B B O ; 5-aminosalicylic acid (5A S, B
H{k%), o-phenilenediamine (OPD, Eastman kodak)
3 X O o-tolidine(OT, Sigma) D 3 £H OFFHEIL, IAH
B, R LODNELME DRI, ¥/, 3ER
ORERR I Ui S, TR e RRBECOERLT
itk b @itk ZER, ARHEOTE, RICHKHR LT
WEEC TR R IML . € 30% HOukiimgE o
Wl HOp i3 GALME DS B oD, F NV ERE S D
BEEELTCOBLBIEN TRV, £ 2T, Manila T
AUt HiOp RKOFERHINTXERHEFENE LR L
fo. D EERVif4E(ELISA-microplatefk) ;fﬁﬂa 519 th
BB ROBEETHEM L. 1) microplate
(Cooke MI129A) D& 0. 05M JRELIEMEK (pHO. 6)
THIE R LOFRLUAS. 7. BRI E iRy R % 0.3
ml FOfEA, BEMAEPCITC, 2HBMBFER4TC 1K
BEFET5. 2) 0.005% NaNj, 0.05% Tween 20500.15
M PBS (pH 7.2) ‘¢ 545 3 @EkET 5. 3) B
M ¥ X O RIMTE % 0.05% Tween 20, 1% Bovine
serum albumine jp 0.15M PBS (pH 7.2) © #R,

Antigen Preparation for ELISA
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ADITION DF 3% Ha0s IN

0. A5 A . [] hd
1 04 0.2 025 0.3 0.35 0.4y standard

100 mi OF OPD-—SUBSTRATE

Fig. 2 Effect of addition of H,;O, to 2kinds of SubstrateFSolu‘tion for ELISA
Note : A—A; Serum obtained from Patient, O-0; Positive control Serum

A-4A; Serum collected in Mamla

L~ DR 0.3ml PFOEAL, 5ASEEAR
B BBA37C, 1B, OPD 2/4ixOTOBAIL
37C, S0 1 REERTRS. 4) 2) LBk
%. 5) Peroxidase [EamiEs 0.05% Tween20 k1
94 Bovine serum albumin i 0.15 M PBS ¢#¥4 /i
BeHFRL, 7rv— 0K 0.3ml Fo%AT S,
6) )L AME3ITC T 1K (BAS) % 7ix304 M
(OPD. OT) 2®kRIERfT>. 7 2), LR
st 5. 8) AEHEWO. 3ml BFEMC TV — FDER
CEAL, BEEMN (B0C) T5A S 1KR, OPD &
O Tt 30 HHME L CEBERS %7/ 5. Jak, OFD
TR AR T DR CHEET 5. 9 RIBEFLREKIT
5 A Sicix 25ul » 1N NaOH, OPD 13254 » 8N
H,SO, %7 v~ } OFNREEML, ~4TVv—&~T
BT 3O TORGELFEERILTWRW)., 10
BREOHER, 7v— PEFR2ERSERET (=
ry, MTP-12) #{iFHL, 5A Sicik 450nm & 660
nm, OPD iz} 500nm & 600nm, 7 OT &ix 610
nm 2 500nm DBIL 7 4 v X —~ DFARBRIC X VT,

©®-@; Negative control Serum

BT, ARHEDORE L LT 5.
=B HE

1. HHEAWE~O H:O, KEBRMBOKRE ; KiE%k
% Spg/ml o S.j. RIESNRE(ERFY, LR %
Fu— b 157%% b 0,.3ml, EHitk (MILES YEDA)
w1 1400 FF, HRMEY 1 40 FREIEEL BE
DEFHBEA~D HeOp KEWGRINEZ DV THES LTz,
HEAMEIEABEnNE 16, Bz v be—2rmEl
@4, Manila CEERRL7IE S. 7. MEME 1 Fl3s X OBk
2V b e~ IiE L B A e,

HEBFEEE, OTRERTAHOHE, K TEHEELE
LERATETH - koicd, HEEReHEL, Fig2
1%, 5AS & OPD ol ERT. Fig. 2 £2HH
Lhie X 5k, FAH LD O (Standard L 327R) §
e, 5AS 80mg B70CRINEL 77K BAK100mirc
¥%f&, 0.1N NaOH ¢ pH6.0 &, #0990 ml
0. 05% H:O0pr 10ml % fn% % FikixEH:miE o O DfE
230.20 L &<, ¥ 1-fakIniE © O DEO. 12~0. 14 L Dz
Db, —F, 5 A SEWK 63ml iz 3% H,O; % 0.03
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CONJUGATED  SERUM  DILUTION

1,10+ - -

1:400 1:800 1:1600
1,00{— \ - |
80 L L

A/ \
B0 L
\o \m
7/ pesitive sera
a0l A L
oD \
60 ua Y \ 'D
490nm
50— \\ - o&%\ '
o
A .
A0 \\ - -
30 DA\\ B \ I A\\
~o
N )L N \
\\DA negative sera \D
A0ma ;::E A » —:-—-A\ 5 b s
°\O\O>l0=ﬁz'5‘km-\=r 3 '~§><o>\Ag—A~/—: =§o§§;§><g: \A/‘

03 i ! 3 1 L L L L 1 '.1‘_"? L ‘F><%
N 2040 80 160 320 640 1280 2560

1 L 1
20 40 80 160 320 640 1280 2560

ANTIGEN DlLUTION 1 v

1
20 40 80 160 320 840 1280 2560

Fig.3 Results of ELISA with 3 stocked Antigen prepared from S. japonicum eggs

Note : 1-08S. j.
- 0O-0 "
FASTAN "

~0.46m! %¢ 0.07m! FfFCHRLHE, FinES
B HBCBENEOODEATAY, BikmEDOOD
BEEBRTHESTE LM LRSI, 5A SKRET 5 HO,
WME O ELISA 00D 54 2 &L &b
TkEWA, Fig 2 ARt ey, OPD #RiEHEE
L LBawE, 3% HeOp K% 0.05ml fEfFc0. 1~
0.4m! ¥ CHE L CTh, BikmE & BRSO ODMER
3L AEEERZTRG. Lad, BELBEnEDOO
DIEQENFEETH L1, HARHELEZSTH o1
LLEDRE S, S.C.R.P. oRsEcffk > ELISA
it Peroxidase-OPD system %¥RFL, u{ﬁd)%@m
FTRTZOFER L v {Tinote.

2. 74V EVTHEMLES /. Hiﬂﬂﬁﬁlﬁoiﬁﬂsk%
BEFAREOKE ; Fig. 313, 300 S. 4. I (7 4V
v VR EHERL  20~1: 260 AR, ity
1:400~1: 1600 HRUicBHE& OB L&k v b =
— v imigestd 5 ELISA R & — vERT, Thi
ho Lowry-Follin ¥z X 2 EEBEL, S/ BRESHE

egg Antigen obtained from naturally infected dog (old one)

" (young one)

from artificially infected mice

K ER) X oBbhcRIBEREN 950pug/ml, R
K & 0B SR IRITESEA 450 pg/ml, S. 7. SERAREY
<9 AH b ORIVESEN 450pg/ml 2R 1L 1o, HRE
1% Fig. 3THLM R LS, O-O TRINDZHIRL
LELRch ORRREL, OO TRINDIZEREX
VA TRER D= AL DB LR CHRERIZERR
OFEMLR LT, ERiihOERIE, 5~15CREIBRE
DR ET Lo0h ofohs, HUEMRE 1:20 (47.5
pg/mi~22. 5pg/ml), Rk 1 400 D&MT, Bk
MEDOODER L OFIE L B oGk LR L T
% Fig.3 Oftgs b, R oML cRIMEHEoR
EHRAEECHERT A HRERER L 160 FR (BEES.9
~2.8pg/ml), EHRFABEIL : 800F A AL .
¥ elatE iE O O D, WEhORE S & ORI
BETENTE, 0.10TEEL, EEMXDD, T0
B OB L BEORBYEIES T o 1.

© 8. S JBAREBEAR X E LR B R IR OBk
LEOEEEORE - Fig 4 RN « OB ERR Y
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_ ADULT ~MALE B —O_ ADULT~FEMALE
.35(— .35 f— \
| L \A\ o
30— 9 30—
o - A
L \ L A
B -positive sera- Ok positive sera
W25 \\ 25
oD i - T>~n / \ \
+20— ¥20[—
490nm 3 \ / \ B
i A\OA - \
— 15—
asf \ B D\m
L = A
- r —e
- L A
" D
10— a0~ § e 6/“\
: >( NN .
L QA4 A s . - [ ]
» o i era
05— negatlva sea 05— negative se
" 1 } ¢ L 1 T RS 1 L L 1. |
i1 2 4 8 16 32 64 128

ANTIGEN

16 32 64 128

12 4 8

DILUTION  1:

Flg 4 Results of ELISA with Antlgens prepared from S, ]apomcum Adult—Male

and Female worm

Note : 0-0; Conjugated Serum diluted. at 1:400

A=A
O

1:1~1:128 ®FRL, EiHits 1 400~1: 1600
CHERL A OB LAt = v e~ MR B
ELISA FEs-t2— va5i3. Lowry-Follin BlXs
FERBRERMORRETES 100pg /fml, o BEE
23 250pg/ml %R Lo, PUREME, MEOBSRPIRD
FHHEDBHRPI & I U TRRE s e, TR
R & IR OFEE L ERRE 20pe/ml §ithcHilT
5L, MERHRFEILL: 4 AR TRE0.36 DODELR
L, HEDRBEEL 1:8~1:16 F#HT, BE0.240
ODfERRLicid Eigv, —F, BRIETE, 1
0FFTHREL L LOODEAB LRI Eh b, B

"

T

1:800
1:1600

IR DTG R DR £ D BT & 2388 Bk

Trwote, TRCRHURD BERARCHERT H0E T,
BRE R S0 RE L, MRS L 1
1674 (15. 6pg/mi~6. 2pg/ml) YT, = ORI
LT L B OO DEOENE LA THIEL A
BChH ot

4, S.j. EBEMEE XU~ =5 TERLFRIM
#o ELISA RISHRAE ; R4 0B CRR LK S. /. B
9 & BB O B S E & UCERT 5 RE IR s
I OB AR EARE S W0 T, KiC S. j. EAEm

BRI DT, AR L SHAMEESTR20E
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SERUM DILUTION 1:

Fig. 5 Results of ELISA with Egg Antigen between Sera from Patient collected in Leyte
and Control sera collected 1n Manila
Note O-Sera from Patient collected in Leyte
. @-Control Sera collected in Manila
m-Sera from Patient with Hepatitis caused by Schistosomiasis
A-Sera from Patient with Hepatitis caused by .the other disease
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FMERE L, EARRIERBESRIVEbh
S. 7. BITHEHE 1 160 FR (BRiE S 9rg/ml) & H
U, EERRPUARL : 800FR, I X UNEEE 0. 003% HLO:fm
OPD r&fxHELC, BB ELISA Hifk{liz il
#L7., Fig. 5 mwRah5 k5 cHRILE 70 floFHE
ODED 2 % DE(KH B-B TR ¥ ERCBE: & &
BWORRE LB, 1:40~1:320 © £BEFR O
ODffEk, 121F0. 12 FChH b, WEMEILL 40 FHR
F1Tc4/70 (5.7%), 1: 80FRFIc4/70 (5.7%) F LV
1: 160%R71-c3/70 (4.3%), 1: 3205, EOERIITIL
1/70 (1.4%) BWEhZhBsRIEE R LT Einu.,

—7, S.j. BEMBETIE, 1:40 FHRFITT9/79 (100
%), 1:80FBF163/63 (100%) MBHERIGEZRL,
1:160 #FHRF 1k 59/63 (93.6%), 1:320 FWFIT
56,763 (88.9%), 1:640FWRFI-TC50/63 (77.8%) D
ORBEREE R LA, D EOBE» S, BHRmE1
B0FR, Bk L et DIRA % O DAEO. 122 ED 1B 4,
S7. BEMBEZ 100 %, RBMFEIX 4.7 S OBEELR
L, IRECIBAZ)V—=2v 75 A+ LELT, KEMN
EbBDTHRTHD Z LRI,

% s

BEMREERERE IR T HEEI0ER, B bt
ROFTHREOLAVRA LK, HRE, SiEsIo
BFHRESOBFEB U T, ELISA oF kKL D
bhoob s, i, REOSHEMOVTiL, Radio
Immuno Assay (RIA) WwEH#T%bD0THYD, Ubh
b, ZeBBEEMCEEORMRLESL Ly, i, &
BWHGORIRELFIRTH B EL L OFERDT L
5. Nz T, KO microplate % AT ERIEL
1L, 5~10pg/ml DHE, 17RK%%b 0.3ml DREEET,
HiR3T &% ELISA RIEDRIELFEES L, LBOHRE
B 2 L EBE I F ARSI\ U R
NEL,

AH, WAPTHYULS. /. RIVEHE (BEoRES9
pg/ml) LEEEELHE (1 800 ) 3L 0%0.003% H,O:
B OPD % #Mk L35 micro~ELISA 13, XiEREZ
MmFEOHEBE R : 80 FHIRFI© 100% (63/63), 1:
16075871 93.6% (59/63) LBi<, Matsuda et al
12,19(1980) DRHEIT.3% (36/37) LIBLAE—F LT
Wh, ZODZEdD, 1RERIZBEERA7 V-2V
BELUTERMLEIRBE L8 LnE D, RERE
HHIROTTES L RRBECH - Ch, BEM, SK
P, MM X OREHEEOL TOE CHE TN ERES
BohltBRBINDG, FEOHRE XRXEHE) ©

DT, Matsuda et al'®1(1980) 1%, [LELR S. 7. BB
HEZ B ELISA ¢, HAEMRR, EEFHESR
Y 2 AT A< VITRE, FHE, FRBOAERENE L
O E T ORI RIBENBD b5 L BEL TV 3.
L Liehs, S/ ELMORBI L 2BEMEOOD
fECIBE b ER D D, BROER]L: 500 HRT 5
R X THHRRINLES L, e, 740V
EEWTIE, bV Y VEBIVOA~< Y AEMR
BELSURFEEIELDTERTHEE L ln & h
b, REOHRAMELYEAL 5. §H, Rariv=7
@ San Lazalo BB CHER L 70 B ILBET06ID 5 5, 4
M ELISA Bk RIESHBE L e, ZhboxBilE
¥, HERFRls X OPRRERRERE & fik v A v AR
KIREDOBEMBTHS. Ti, BHE~ = HBITHE
DEEI TR, KEDEER SR, HOABRA
P\icdd, Fig 5 CHEMEREEE L 46 (Wi
ATRP) ©OWTEL, EEEREL LT, S 7. FEL gD
hATREM AR, —F, BiERL L ARME, &
ELUA DR X B £2E#M LT3 BEBME L Bbh
58, ThbHMRELEREORIGECHFMORE
BEWTHEENTEDh DT, 58, BEDOr —
ARBNEEMTRELT o TR BERS S5, &
|, 17¥ErR X2 micro-ELISA 23, XiERED 27
V==V ZFAME LTHERATHBZ LA b ETLS
ot LR AEOBEERE ¥ BT 5B,
BRI bbb CEETERCERL T, Bt X
% FIgER M HE LR M PR & AR E I OF 2w
THERY AW LIT RO DEX DS, T, KEDM
DI, FEFhSTnbh TRicRiigE (MIFC) &
DR RBRILRER S (COPT) s L U0EyeHifkis (IFA) o
PR & RO LA S HE e T - (D %
Fou, ’
% Eo

AAEMREECBEREHATH B 7 1+ ) ¥ v D
Leyte & Palo ® S.C.R.P. e CHEREEL L
TR L85 ELISA 0 RE#RICOVCRE L, %O
E kg b

1 BHMOHAKBRERIVBORS. j. Bl LR
HEBEE, S.J. EREG < v A X DB Skl RIPHEE
Bk L ORBE S/ RIPENMIE (LER) & ke,
EE B 5~15pg/ml ¢ ELISA wfERTE 5,

2 EEHIROATESTERERCH-TC, 5AS,
OPD, OT 3&HE®D>5%, OPD i1 0.003~0.012% D
H,O0, BB @RI NT, ek, Mo, Fg:
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D EHOE CRERE CHB LEL bR,

3 Peroxidase {5413 5 ~15C, 6 AL EOR
Frely, EEETHRED bhcs, 108007 R 5
ERBREE & TS huie,

4 S.j HIPHEFEOL : 16055 (B IBES. 9ug/
wml) &7 v—+DO1RY7 )0 3miFEARME, WM
#1:80F 713l 160 FR L7, 1XEEKR X% micro-
ELISA DBz, B - ek ORR 4N RE g O
HODMED 2 fF& LcBa, BEME 1 80 0/RFIT
100% (63/63) 1 : 160D #R5T93. 6% (59/63) D S. 5.
ViR e R U, D EOBEND, KEXA2 Y~
=v 75 A CGEERRR) 10V, NAMAIEE (&
R LLT S.C.R.P. offgeEcERLIN S 5,
COBE AWRERRHEERORA-7 4 VEVE
REMBHO—RELTHRIhibOTHS. AHED
BarErbhicz Lo, AEEMCHBLETS
LD, 74V VY TEREIHIIETE o LRHEER
~ = SEEROMBEEBE-L7 b e BREA, 3 b,
S.C.R. P., Bureau of Research & Laboratory, Ministry
of Health % X7 4 ¥ v VK2 D Institute of Public
Health OBIRLA N LEEHLET.
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HEBAORAMREREERRES ST TKASDOTM4 LRAKRER (198146

B & OEY R OB O— B & B 2y, KR w*
s OB OBE = W o4 B OE AR ¥, RAR otk

U S TR S

Virological Survey of Acute Respiratoryvlnfection among Pediatric Patients
and Eight Sewage Treatment Plants in Tokyo (1981)

YUKINAO HAYASHI*, KAZUYOSHI YANO* TATSUMI SHIBATA¥,
KIYOSHI YABUUCHI*, KENJI IWASAKI* TEIKICHI WATANABE*%
YU ISHIHARA*, SATSUKI OHKUBO**, JUNKO URANO**
and HIROKO KOHNO**

Throat swab specimens taken from pediatric outpatients were investigated virologically in the 12-
month period from January to December, 1981l. In the same period, samples of raw sewage, primary
effluent, sludge and second effluent from 8 sewage treatment plants were tested for isolation of viruses.
From 337 specimens of patients, 76 strains of viruses were isolated.  The viruses detected were
mainly Adeno types 2,3, Coxsackie B type 2, ECHO type 11, Polio type 1 (probably vaccine derived)
and Influenza types A (HIN1), A (H3N2), B. 210 strains of viruses were isolated from 187 sewage

samples, and most common viruses were Adeno type 5, Coxsackie ‘B types'2, 3, 4, ECHO type 11,

Polio types 1, 2, 3, and Reo type 1,
sewage treatment  plants in the same months,

Coxsackie B type 2 in June from 7 of 8 and in July from 5 of 8,

Some of these viruses were detected from 4 or more out of 8
such as Coxsackie B type 4 in January from 4 of 8,

Coxsackie B type-3 in August

from 5 of 8 and ECHO type 11 in October from 6 of 8. It was suggested that infections with these

viruses were wide spread in Tokyo in 1981;

Keywords : virological survey, acute respiratory infection, sewage

% E
EELIEFEHAC KT EBERY 4 L RAOWITER
BB B 7o, 1967EURT RS B, # A19774 Ik
PRBZZBERREN DD v A N ABRFRE T TELH?,
FfE=vF ey 4L ARPEE~OBLNEE D, 19814
EX BRI EEERYIEY — 1 5 VAEERT D
WNHEBR L LUTRDY BT bh, #ER TR TV, =
VI ey N ARREERRC K5 Z LS, Lk
LR AR LB OBKRBIIEETH Y, £0
7 A v ARG RBURE T REIR BT, BRI B e
BrigftdsdotErbh3,
AR TIRIBIEOPNERIEZZERE LOTRr DY
4N AR £ 0%, BMATETHRIT Ly 1
WA DBEERRIT > D THET 5.

MHE & HE

74 L X5 BRI

1) WEMCWE 1981FE 1 B~12AK, EFEEH
BB 22 Uik HIA IR 337 A0 IR WK
PR L. WEAEONELETTERD wE Tl BIRE
ReloBREux, ESEsk (URD 1504, T 5H %
(LRI) 254, #2524, FEW33%, BHBASLA, £0
fhDREIR354, EEEE (FLERED) 118 TH i,
2 Tk HMROKETKGES 32:F (0,85, M)k,
ZNEER D AR ALEESS 5 257 (Te, Tk, Ky, Tt, Sb) 55
BELER L - [ERAES IR AOBERBHA
LTkh, 5l TLEBRCEEL TS, Bk
(GEREBR R ORI Ut Bl 38 05 821k, BE
WOCHRANT & - Earle’s BSS Ll ofic, 3% ~—7

* R RS Y 1 L AR

160 HEHFHERE AR 3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
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=2+ 2+ (pHY, NaCl1%), 0.1M v BRAEHE
¥ (pH 10, NaCl 1%) X 5w 4 L A B HMAES fHH
L, A LARBORERE -, BHAEEOFHM
Bl Cii B,
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W, IOy 7Y v A (SM) Kb s
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TIT » 7.

Fo Fay I LSIE Sokal and Sneath” ©Jikic
P& CTHENI BT - 7. character WIZERPDO Y 4 L R
sk, OTU (operational taxonomic unit) #EH X
N7eE T AN ZADHHERDE((T AL LOSHER) — (B
R 0aEER)) OFHRfEx Ly, OTU MoFyh
BERERE® 2B 1 ¢ WPGM (weighted pair-group
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HRBEFREDER IR L AR BT ErL0 Y 1
A ADMEREYHE 1 R L, URL BIF 150444440
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FomIhi.

BEY 4 AV ADREERYR 2R LE. CA, CB
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B £ |
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B B % fin R
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5 1 1

B 2 4 1 1 1 7

3 1 1

ECHO 3 1 1
11 4 1 5

Polio 1 3 1 2 7
2 1 1
Influenza AH1 6 1 7
AH3 4 1 5

B 5 1 6
Herpes 2 2 4
B 45 5 6 7 6 6 1 76
W& 150 25 52 33 31 35 11 337
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v ANROEHEERS S E, PI1t7~9 AU EA
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# 2. SRAZZEENLOANY 1 4 ASMERE (19814F)

Y4 A B 1 2 3 4 5 6 7 8 9 1o 1u 12
o — — : — : \
2 1 1 1 1 1 2 2 9

‘3 2 1 1 4 2 2 2 .2 16

5 1 1

6 1 1 2

Coxsackie A 4 1 1
5 1 1

B 2 2 4 1 7

3 1 1

ECHO 3 _ 1 1
11 1 2 2 5

- Polio 1 . 6 1 7
2 . 1 1

Influenza - AHI1 3 3 .1 7
AH3 1 1 5

B 2 1 2 1 6

Herpes 1 3 4
= 9 7 9 4 10 9 9 6 2 2 4 5 76

BB K 46 38 28 28 16 28 38 14 7 19 34 41 337

# 3. TERkrbOHY 1L 2B (198148)

v A L AR 15 2 3 4 5 6 7 8 9 10 1 12 &
Adeno 1 11 o 1 3
2 2 1 1 4

"5 1 1 1 1 1 1 10

_ 6 1 1
Coxsackie B 2 1 3 9 5 3 1 22
3 3 3 2 2 3 .5 1 4 1 26

4 4 1 3 1 4 2 2 2 19
5 1 1 1 1 1 5

ECHO 3 1 1 2
11 1 1 1 3. 4 .2 6 3 2 23

Polio 1 2 3 2 5 4 1 7 5 29
2 2 3 1 6 5 5 4 32

3 4 3 4 6 1 1 2 3 24

Reo 1 4 3 1 2 10

. 19 21 16 19 . 22 18 . 16 - 16 4 28 21 10 210
# .16 16 16 15 16 16 16 16 16 16 14 14 187
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Isolation of Enteric Viruses from Wastewater Sludge on Eluting Methods
(Borate Buffer and Beef Extract)

KAZUYOSHI YANO* YUKINAO HAYASHI*, TATSUMI SHIBATA¥,
KIYOSHI YABUUCHI* and KENJI IWASAKTI*

Keywords : T/ki5J& wastewater sludge, BB 4 L A entéric virus, JEHI4LER eluting method
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BEL, Wk 1ml/REeEER, 3VCORMy AR
BANTSMRES . EEAEMT, 2{EBRED
MEM #5#h (HK8ZE MEM®) & 3% Agar EPI (3
HE) 2EREMLL 0 Hvi. B#3 FHH
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WUBREE v 1 v ADEH BRI,

# 1 BEFRINC X 5BRADY A L AREDR

RER B K N Feum PG
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T 884 + 3 97.5
AT 888  A+++ 7 94.1
F T 895 ++-++ 0 100. 0
- T 8% 4+t 0 100. 0

T 910 + 0 100. 0
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& % 17 85.6

WS ¢ (S)F——R(++++)
¥ A4 L AYRINE: : 1.18x102 PFU/m!

O HE  3,000rpm 154y

% 2. TRMEBIERDO Y 1 1 ARER
7 A A

Lot ¥ g =X %’( % gﬂi %
ARG Lot B U R D )
1 1.2x10% 100.0 85.6
1 8.0x%10? 90.5 83.6
A 2 3.6x10° 97.7 96. 1
2 1.1x10° 90. 4 74.1
3 7.2%10? 98.3 96. 3
B 1 6.4x10* 9.1 86.5
2 8.5x10° 92.3 90. 3
C 1 6.4 x10* 99.3 91.3
2 8.5x 108 "74.9 66. 2
1 6.4x10* 97.7 87.2
D 2 4.3%x10% 86. 4 65. 4
2 1.3%x10* 96.9 66. 0
3 8.5x10° 90.0 87.3
T B 93.0 82.8

(B BHR () @ BREEAIEERIN

A—ABANCE—L LR Y 4 ¥ 4 v AGEINGTR %10
ml T2l KD A » Vi LRERIGNE, Elo
M L Ty A VARBFBREYER L. BR~OBRE
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o, TRENDAY » Y CABHEY Iml ok, B
EC209MiRE > BEHETY, BROEBOV AV AR
HEL, FRREY AV AOEHRYEMLGE3).

Y AN ADEHRIL, 0~68.6%0HBTH 7.
BRI L 7 4 A ADBEH S hulos v BRRERK & ¢ —
Z7EFALT I P EOWTEMMEEAG YR L.

2. RO ‘

D RYBEEHR ~vBBEERKCOVArABEHI
a5 LELIh3ERD 5 bavh, =L EE, pH &
b7 bV v AGRINED 3BEZRALT, &4 0BERRD
WCSKEXRELT, 2B OEAEEERET- 1.
£HATCORBIERY, FL4ORLLEY T, BHE
13.9.7%~87.0% OB D -7, BE BHIE, EB
NO.18 offeTH bR

FZEROY 4 &~ ADEMT S XIS T HE L M OTE
T OEFL, BERRLE. FEROKELHHS
L, PHERSZRDKREL, ROTEES MY v sl
BOBENKEI o, bk, HFEROLTE %
WEENORESEERTS L, pHERMN —22.10~
17.88, (b b U 7 AREEN 7. 84~10.18, E A JEE
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# 3. FEEHRCIZHREEY A L ADEH

B4 VAL ABEHEHORE Ok v RRER)

- WHy (A AR B OB OR £ BB E | A HE %
wow PH ey m % No. M PH O NaCl ogpem “orte
& 9 Kk 8 41 3.8 1 005 7 0% 9.7 181
10 72 6.7 2 7 1 24.4  23.6
12 732 68.6 3 7 5 45.7 361
M/107 ) v 8 124 1.6 : Z g gg gﬁ
S 10 403 37.8 _ " .
Sa. o 0 6 9 5 7.7 62.5
7 11 0 73.4 581
M/10/K#8 8 464 43.5 8 11 1 63.2  63.6
| iR 10 522 48.9 9 11 5 54.7 76.1
12 0 0 -
: 10 0.1 7 0 4.3  23.3
M/205k v - 8 202 27.4 i1 - 7 1 25.2  28.8
emw 11 716 67.1 12 7 5 34.2 413
M/10V VB 8 274 95.7 ﬁ 'z ‘1’ ‘;‘;'g ‘;z-g
e 11 567 53.1 . -
i 15 9 5 709 6.7
124 NaCl 7 92 8.6 16 11 0 64.4 63.3
5% NaCl 7 333 © 3.2 17 11 1 83.6 68.8
10% NaCl 7 329 30.8 18 11 5 87.0 81.3
83%E~7=%29 593 55. 6 19 02 7 0 23.4 262
10% % m & | a8 8.2 20 7 1 33.7 3L7
0.02% Tween 20 27 2.5 2 7 5 628 42
1% BSA’ 103 9.7 22 9 0 55.5 525
WES A 2y 266 949 23 9 1 53.5  58.0
24 9 5 69.2  70.5
WEY 4 VAR 1067 PFU/ml s 00 e s
zix. NaCl A ' ) ’
FAREMRRE NaCl % 1 B L7 % 1 ‘1 ez TL7
27 11 5 67.7 - 84.2

—4,.42~3.63 b I oie, COEBELFEC, £EEET
DEHELEM GR4) L, ERBELINEI®S L, H
BER%2 0.808 L w e Y HFEEOEENIFEETE S S
D EBbhic.
PEoiERe, %5, pHohRKI5Y 4 ALAD
NEL, MfREESOMEFELERL T, v BIREKR
TRVGIEEANR Y 4 VAORMEEE LT, AR
B 0.1M, pH10.0, NaCl 1 BHEmpSERTH A 5 L¥]
ELi.
') E—-7IFR I RUBBEROBELRA
Bc LT, 3ER3IKEOHGEERY TVWHER X
6, TRRELE. BEYA L ADWHEIE, 10.7~76.2
YomEChY, €~7=FA LT FORELALE
CHEHRSEE L, DBOTORBE E7) 3, BE
EROAE A RA (35.637) &in b BEHE S —11. 98~
18.54 Lk EL o, ThBOBRRERELMEL

‘ w%v A VAL 5.86%x10° PFU/ml
o SEBAME L EEEOMES : r=0.8980

T, Em7=%A T2 D RBHEE LICRE OB HE
%, #E3%, pHO.0, NaCl 1 Zo&MwAvie
 BIREE Y 1 A ADEHIE, v B L
BaE, BHCBEETSRRERSpHTS »fcoresfL,
E—7z23A 57  OBFIBEERTH o702 &0
5, WMEOBEHIE, BN LD Y 4 A A
LINDEENRD B ENRB IR,

L L FABRAS D4 L RSB

. ERNCHEREBRE IR R Y £ VA DB
Witk OV EBERE RS L~ 7=k R 5.2 L DBEHE
e, 74 —NF7—2RGAL.

1. WEAEOKE HWLCHRE, R1eRLic
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# 5. AN ABRGEOBREN GrvEREER)
EH AGE BCEH C(NaCl #)
7K Al) 0.05M BL) 7 CD 0%
A2) 0.1 B2) 9 C2 1
¥ A3 02 B3 11 C3
SEORE
EZ A HHE ZF B TREHE Sk
A (EE) 2 300.4 150.2 1,978
B (pH) 2 7432.7 3716.3 48, 939**
C (NaClg) 2 1535.1 767.6 10, 107**
AXB 4 493.7 123.4 1.625
AXC 4 189.4 47.3 0.623
BXC 4 033.5 233.4 3.073
oz 8 607.5 75.9
ETN 26 11492. 3
IBUTORBRTERED D
K ERDOIEE)
B OE A @E B EeH c®N(lB
K 1D — 4.42 —22.10 — 7.84
2) 0.79 4,22 — 2.33
# 3) 3.63 17.88 10.18
I
9 'ml 9 nl 9 n|:l 9 lill
10{Earle’s BSS b JTvY I A R A
1 ml 3,000rpm 1543 T896 7896
(0.002%) (0.002%5)
TS - T L & 0 U
3,000rpm 154  8,000rpm 1543
B VS 10{%Earles BSS
3,000rpm 1543 1ml W B W R
£ FEOR Riomsaw  e-vziz
AR 9 ml l 9 nl
B n o
(4) (8)
Hils k¥E B EiE
. s |
e et w A w W
LSRR TeR TR
(c) (D)
¥ 1 HES~110 () ~ (0) BAFICRUICELER R
X1 TARBROKRGLAETE

#£ 6. vANABHEGEOKRN (F—7=F2R)
3 g,
ot ko N Gl R A
1 1% 7 0% 10.7 30.3
2 7 1 36.4 39.5
3 7 5 65.4 48.9
4 9 0 38.4 39.2
5 9 1 455 484
6 9 5 57.5 57.7
7 11 0 44.0 37.2
8 11 1 50. 2 46. 4
9 11 5 55.3 55.8
10 3% 7 0 30.7 40.8
11 7 1 51.3 49.9
12 7 5 68.8 59.3
13 9 0 49.7 49. 6
14 9 1 67.1 58.8
15 9 5 72.2 68. 2
16 11 0 53.6 47.6
17 11 1 50. 8 56. 8
18 11 5 53.0 66. 2
19 5% 7 0 63.8 55.9
20 7 1 64.9 65. 0
21 7 5 722 744
22 9 0 66. 6 64.7
23 9 1 72.2 73.9
24 9 5 74.5 83.3
25 11 0 70.5 62.7
26 11 1 72.2 71.9
27 . 11 5 76.2 81.3

TEY 4 VAR 8.86X10° PFU/m!
EERE & AT REOFEES : r=0.8751

(A)~(D)D A BHOMEETT - o, MECANIFERD
FED LEBETHY, AEBIX(C)E(D)DHBOER
BRCROMBORYER LSO TH S, LECHILE
VB oml WEATEEHI TSR HEML 7 » v 7 X
OB Fo b, B, 0. 1Mok ¥ BRE M (0H10. 0,
NaCl .1 %M 9ml ¥ AVCHET20 2MRE 5%
H#fT o, Lok, BOLSMLLEECHEDE LS
MUTY 4 v ALEEMEE Lic, MEBONE(C) L A
DFELB LT, BHEEELELTC3HFE—~7=FA T
7+ (pHO.0, NaCl 1 %% #RGTHEH L.
20 AILAHBERR 1980F11HA A H19824E 1 A %
TRERLCHR 13L&, Ry+1~38, =227+
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# T VANABHREMHOBRRMT (£ —7=F2)

% 8. THIROWEAEEER 7 4 L AN BEHE

B E A @B B OGH Cc@Cl&)
K Al 1% BL 7 cl) 0%
A2) 3 B2) 9 c2 1
# A3 5 B3 11 €3 5
eI
E KB HAEE % B 7TRERIK ot
A (BB 2 2964.0  1482.0  35.637*
B (pH) 2 386.5 193.2 4, 646%*
C(NaClg) 2 1551. 3 775.7 18, 651%*
AXB 4 200. 2 50.1 1.203
AxC 4 346.7 86.7 2. 084
BxC 4 619. 6 154.9 3.724
E= 8 332.7 41.6
£ 26 6400. 9
HFHEROLE)
E R O A@EE BEH) Cc®NClH
& 1) —11.98 — 5.23 - 9.25
2D - 1.56 3.61 - 0.07
# 3 13.54 1.62 9.32

1 GLTFOmRECRREES Y
* 1 5 GUT DB CEEED b

vyF¥F—BHE2~5H8, ==2~3, 11#, 75,1, 2,
58, vi1l, 2BOKY 4 VAREE S EROBEL 1o
(#8).

BAMBRENCE 205 L, AE(B)TRETHSD
TR LT, BHAE(C)TL03#, (D) TL09# & ERic
SHEE R, FERDOFETH B ME(A)TLE, 12EPH
OBARB A HES It

hbDZtnbd, BHAUHENBREMNOOY L LA
SRR TH D T LRI M. s, BHLE
VA NV ADBERREET, HlelEL .,

3. 4 LABERICHISBHAEDLHR

BHAEORR Y, KEHAEFTOY A VAR
wiEC L CHE L.

1D RUFILILZ DESRIEERIFY 4 L AT
RORFLLEBYEH 132HTH o, TD5D, MH
(B)TLIEk, 3.3%CThoicoirestl, MB(C)TH0H,
37.9%, MIE (D) T52H%, 39.4% Thotc. ZhbD
WMBFEHND Y 4 v AGHEREHETECAR D &, AH

L I S .
vArA H ARHRE
A B C

A Y+ 1 61 3 18 22 49
2 9 6 20 18 53
3 4 2 12 12 30
aZ%y 2 4 8 9 9 30
*—B# 3 17 12 14 13 56
4 16 8 12 11 47
5 1 2 1 4 8
= 2 - 3 0 0 1 1 2
11 9 6 5 25
77 701 2 1 0 0 3
2 2 2 1 8
5 8 1 3 1 13
v A 1 6 1 6 9 22
0 0 1 1 2
& 84 52 103 109 348

(B)E(C)RIV(BIE(D)DMIK 1 BT ORBET
BRENZO bR, FLABC)EDM)Thbd, &
VERER LY~ 72 AT 2 PO EEENR
Dbl o, ThbOBEAL TALBEERHCZ TS
FAHTH -7,

2) TAVYvF—BEIIILX FIOKRLED,
4D 7 4 M ARGEEI A, WBFHEICES L,
MI(B)T308E, 21.3%THBOREH L THY +DEE
LB s THOMERTH25.5~27. 0% & 7ch, 13:A
Ev 4N ADBROENTRD bhith o,

Fie, TARABBICHRS LENDD, Kis X OMMA
BHTIRAE(COD) L i LAMEAIBIDY 1 v
AMERNERITI o TS B o T,

4., A LASBECELEREBRLSHLAEORER

HOBE»LY 4 LV ABRMHRERFT5EMT, &
TANADHHECELICEEAE, 2% CPE2HE
THECTOERROVFHELBEREYECLCT ~ %
—fRETRIT o 7 (1D,

ARYF YA VATIE, BE(B)DI.45H A TRE
(C)T5.60H, AE(D)T561H &b, HEHHLE
TR AROEEARD bk, =79 » % — BRI
SWTh, ME(B)D 8. 27H T ~THUE (C) ¢ 6.33
H, WE(D)T6.57H L FEH B OEHLRD bhvic,
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£ 9. BENERERY A T4 L ASERRE

TR hELBAE SRR
B C D
0o 1 2 8 4 15
K 1 1 1 3 6
S 2 2 4 7 15
M 5 2 7 7 21
Te 2 0 6 9 17
Tk 2 0 8 7 17
Ky 3 1 4 3 11
Tt 2 2 7 7 18
Sh 1 1 5 5 12

& B Bk B 19 11 50 52 132
5 M % 14.4% 8.3 37.9%%39.4%% 100
kL BT ORBRRCERED D

# 11.

# 10. WREWEFR =2 2% v+ —BE
7 A L ASEEIRIR
g Ny S
TR SIHEBRB
B cC D
o) 6 7 5 7 25
K 1 3 1 0 5
S 1 2 3 4 10
M 5 4 0 1 10
Te 7 4 7 6 24
Tk 4 0 4 4 12
Ky 7 7 8 10 32
Tt 5 3 5 3 16
Sh 2 0 3 2 7
o B K 38 30 36 37 141

4 KE XK 27.0%21.3 25.5 26.2 100

£y A NADKRHCE LI FHEREROZEDRE

w O O# & B K K

BB Y 4 r A

A B C D

. ®B OB KM ©19 11 50 52
A ) +  FIHEB K (R 8. 11H 9,45 5. 6O** 5. G1%*
¥ {F 2 (SD) 3.42H 4.23 2.82 3.10

(n) 38 30 36 37
2 74 % —BREE (%) 7.58 8.27 6. 33+ 6. 57**
(SD) 3.35 3.25 2.33 2.88

(n) 9 6 6 6

= = — () 6.22 4.83 3. 00* 4.50
(SD) 3.42 2.40 0.63 2.56

(n) 12 4 4 4

7 5 7 (%) 13.45 13.25 11.5 10. 8*
(SD) 2.25 0.50 1.73 2.17

IR HUTORRERTERED Y
* BHLUTORBETEEED D

Fi, Pz dlcvi=a—, 75 DKL VAR
DWW EFEOEHMAERD bhvic,
DEoXsr, SEHE LY 1 v AREHBRH LD
RHAE X 5 v 4 VASEERE, 74 A0 X
STHFLLRAT TR, e, A—Y4r2TLTER
DREFWC L o CRIEBBRTH o, o b, v4
»x@&%,%&%@ﬁité:#,?%%ﬂ%fkm

FBIROBMCENR DS Z LERRETHLDTHH S,

LnrL, BYVFAYLLARDWTIE, ThbDOBRHE
ZRATHIE 74 v 2ABBRoOF R - & T
&, RVA YA NADOERNRELCEHTH D LEDL
NB., il fBOY A LARDCTIE, ¥4 A ADER
D 70l TH VA NV ASERCET 2B A RO ERE
NBTEDDBRT, YA L ADENEIHML o LA
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Ez bhi.

Mo, RYBRHRBINE~7=FA LS O
A NAEHBERIE, 74— P72 RBSTLEY
ThHDHZ LRI

% )

RY F Y A A % FAWCTERE VAT » RHRR
FHy AV ADEMEERHEL, 74~V FUATDT
KT B W A v ARBE R TR,

1) BY AT A AARE Y A L AREFROEIR
i, AT A vRESTRERE 0.002 % wiRmL,
3,000 rpm, 15 HEBmOSMT A LIV FRLE
T & (F1593.0%, 1EHERZE6.9%).

2) FBERENCHE Y F 7 4 L ARREI BB RNISD
4 A AT, 0. 1Mk 7 BRRRER (pH10.0, NaCl
1Y% ik, 3% ~7=%A+Z 7 b+ (pHO.0,
NaCl 1 %) BB TH -k

3) BHeELETIERYERT — % — 0SS
I o TP LIckER, A v BB ER c pH ERZ, ¢
—~7=2FA 57 P CHBEERSRIARESEEL
fe.

4) 1980%E11 [ A>519824 1 BiciREL L 1= 131 0 F
KEREONTHYBREHKE E—~ 7= A7 7 v R
BoTfFolk7 4~ Fv—7 DR, RIFTALA
DOHEERIIA L EA Uk (EAES. 3%, RiHamE
37.9~39.4%). =274 v*—BR, =a~—, TFI
DWTIEERL SR LRIZFED bhich ol Lk

L, V4P ASBRCE LSRR, Y410 R

FERL, VAV RBERABEOFYHENTRI R
BEE APREETOIRDD, TRBEOHERERD

WTHEEE LR TRV W e, THRER, 50K

B« HBEAR, Ftiy—~cr0oF 2 Ui

HBERELET.

(AP oBEL, HF2BEARY £ v A%EEE, 1980

£107, #56M HARPERLES, 19826 4 HCHRE

L)

p'd ik

D RE—F, EHE2VE HF FE, BR B B
= ERETeERE, 32-1, 27, 1981

2) BlFH=, P B, ZEF—F HFHxvEEK
v A NA, 6, 265 1978

3) Sorensen, S.P.L. : Ergeb. Physiol., 12, 393,
1912

4) Bates, R.G. and Bower, V.E. : Anal. Chem.,
28, 1322, 1956

5) Atkies, W.R.G. and Pantin, C.F. A. : Biochem.
J. 20, 102, 1926

6) YANAS Yy FTIRE, F2/R, 1978, BHAL
REFER S, B

M EE, RE-F EHzvE BR B OB
B, WIS, AR fh, KABRIoE, HEHM
¥, FEAF  RIRETER, 33, 41, 1982
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RRERHBICHMT 2R Y ARTFRRERE (1972~19815)

B A

B R OB — R E xvE, K BOEY R OB g =

Epidemiological Survey of Poliomyelitis in Tokyo (1972~1981)

KIYOSHI YABUUCHI*, KAZUYOSHI YANO*, TATSUMI SHIBATA¥,
YUKINAO HAYASHI* and KENJI TWASAKI*

Keywords : Y i 4 LA poliovirus, %% & epidemiological survey

%

19624E RIERURIAT FRFED, BEhEBoORTHEE

E L TEEOMABENENTEREEh TS, ZOF
BB RMOLED, BREORELTEIL, FHH
FEHBERCITHHENT, RTREOERELLTHEL
Bhos YRR X OKEEORE Y 2B TIT S b
DOTHB, ZORRY FORPEREER, »H5—Kic
FBEL T ONEIRETH - T, BRRELTOY A
AADHBEETWLAC L EVWERARDS. £2T, b

bl

hbhm,:h%ﬁﬂﬁﬁ%mﬁﬁbk?ﬂﬁ@mBov

7 AN AGHEORERTHE LIk BRI Lz,

¥ 7o, BREFETEC oW, BESRMTRY &Y
1N ADHAREEREY, FoXdiEEIh %0
PHE L. AEuE, 1972~1981F 0 BRYuFEFHE R L O
19814E D S M RE OBFIC OV TIRE T 5.

AEME LT

BEIRSAE 1972~81FEDI0EMIC, FHEHRAD 2
~SHEFHEEL, RytEv s+ vEEHE2MALNE
BREE U Ao BRRIEET 929 A0 HIE Lic., TR
0 3% 10044, 1#%134%, 2774, 31714, 4%
9244, 51144, 6RETIL, THLIEIT0OZTHS. &
AfER, 1 —271 MEM % BT 10%HA &L,
3,000rpm 104 OO BEL 7. # @ ke ampicillin,
streptomycin, kanamycin % 1,000 gg/m/, amikacin
% 100pg/ml ¥RINL37C TN MER I &z, AL
Bisiz, REREC-20CEEBREELE.
BENMRMmME 19814E8~9 Bic, #A 8 »HiORME
Fix@Em e LT, 0~57H% COMMIEET HRBEL
159 #h SR L 7. SO MERTT - 7ok, Rpicat
T35 ¥ T—20C THRRERE L

TALZDBREERE SAELLOY L ASREE

13, WATHEEAEREHARERRY ©, FREE
DBEDY A N ASHEIEED BTk, ALK
Mifaiy, FL, HEp2, Vero#462, BGM o 4 BT
b5, AFHGRIL, 4 —27 4 MEM Kbz FivC247¢
DFGAF w77V~ (2—REx—HH, 7522~
24) REBEHLCHERLL, SR 1KEfe > & £2
7, 0.25ml/R FOORMERBEBL T, 3TCREBS A
BB N C—EMREE L. CPE (HlZEHHE) oF
FILERT -k, BEHER, 3RECHR L &
CPE % X0 e bMmBREEV-HA GRiBRESEE &
BREBEC L T
CHHEUR Y 4 A ADRER, BRa0MnE Ao
FIRBy, HIRER, CFERGI L DT -7,
R AmRE BEeEHRTTNELSERK SRS
FHRERD OLBICEIL L e b= 4 7 v IETEEL .
{# ML BGM, {HEY 4 A A%EY 4 1 Mahoney
¥, 2% MEF—1# 3% Saukett #CH%. BGM
HIRaIX96X <4 7 v v — b (= —A & —1513596) &
BEELL BROFEOFRE, +SvA7yFr~1t
(7 v 7 #8 220-43) TFF\>, 100TCID;/0.025ml 1.
B g 4 LA LB, 3TCREEY AREHE
BATlEBERGS ek, 5% (1 4R 0EE
IIMEM)ic 254 | 7- BGMfilgc @ L. /A Lot
B o ReTizt 100T CIDse/0. 025ml iz U A=l L,
CPE 7atkic » TV 5 BEMBARER Y L - T,
W MR O AP & L.
R ER

R AREERE  1972~81FEO10E/M, R LA
TERERS AME 929 Bl D\ TOHEK G Y 1 v A S ERIRTL
#F LR L., 929 Fidh 106 #k 11 4% 4 L A%
HLi, RUFwrad, 1972611, 2, SEEK 2K

* BORESLAT BTGB A Y A v AT R

160 HIEHFHEEE AR 3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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=1 EERSAENLOFERIY 4 A ASHEERT (1972~814F)
i # & ®

T A LA # S EERREL
1972 73 74 75 76 77 78 79 80 81
1 2 ¥k 2
Polio 2 2 1 3
3 2 2 4
1 10 10
2 5 10 15
CB 3 2 2 4
4 3 2 2 7
5 3 3
ECHO 3 1 1
11 7 2 9
Reo 1 4 4
1 3 2 2 1 8
2 2 3 1 6
AD 5 1 2 2 9
6 1 1 2
? 2 7 4 1 5 19
a9 K B B 12 11 6 4 5 12 7 19 12 18 106
W &k K 154 107 111 40 40 72 68 112 114 111 929

CB:2/%y*—BREYILA, AD:7F/)94A0R, 9 :7F,940A1~6FEHN

# 2. BERSAE»DLOERIY 4 4 ASHRT (1972~814)

o MY 4 o oA oM Bk oHE
i G Polio Coxsackie B ECHO Reo Adeno o
1% 2 3 1 2 3 45 311 1 1 2 5 9 WE B %%
0 2 6 1 1 1 3 1 1 2 5 23 100 23.0
1 2 1 4 1 2 3 5 2 3 8 35 134 26.1
2 3 3 1 1 2 11 77 14.3
3 2 10 3 1 1 2 2 2 2 26 171 15.2
4 0 92 0.0
5 1 1 1 3 114 2.6
6 1 1 2 71 5.6
=27 : . 1 1 2. 4 170 2.4

SBERREL 2 3 4 10 15 4 7 3 1 9 4 8 6 9 2 19 106 929 11.4

o, 19754FE R 2R 18k, 1980 e SHI 2B BEL WOTHIBIZTE VD, HRTREHEDLE LA, HH
2. ThLODMREFHEENTLT, ~—F—F R L HiIRE® b, REGBEIMERIR OB LEbA
BERE L, WThofRED, et ~v—F—F X b, B, Fi, YAV L ARAOBEHEITTRTO~IET
Wecker 52 F, McBride 72 + 0 fR4EY 75 v BY, RYVA&EvrFvBEEERBOSZ TR I,
CRLHEREEL T, #-T, BRENERI TDZENLLHMEY A NRTEY 7FVERTH DL
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% 3. FABHED DD Y 4 L ADEERE (1972~814)

. - LI e

AR B : S HERESL
1972 73 . T4 75 76 77 78 79 80 81

1 5 1 3 10 1 3 4 5 15 29 76

Polio 2 19 17 13 6 17 2 7 9 25 32 165

3 3 1 3 11 19 -4 4 16 24 90

1 2 7 9

‘ 2 6 1 21 3 22 53

CB 3 5 9 6 11 19 43 1 16 26 136

4 1 20 2 30 21 10 11 39 19 153

5 1 57 45 18 . 31 7 16 5 180

6 1 1

3 . 1 2 2 5

| 6 4

ECHO 7 1 2 3

1 36 3 4 23 66

16 1 1

Reo 1 60 40 5 41 1 4 10 161

2 3 3

1 1 4 3 5 3 16

2 1 3 3 6 3 1 2 4 5 4 32

AD 3 3 5 1 3 2 14

5 6 3 8 4 3 7 11 10 52

6 6 3 4 9 1 2 1 26

) ? 26 29 30 12 23 120

* B = 3 1 7 11

o uERR B 132 197 116 120 121 183 72 65 161 210 1,377

B % 192 192 192 192 283 327 217 184 191 187 2,157

CB:27%v%—-BRUALA AD:7F/UALA Q1 7F/v4nA1~6HEM

BHE R, UL, 2EHCASLEhILY 75 Vi
RO R ZHROBUMESN? B B0T, SHKE
b ARYADF =R D Pl TeEHEO b LTS
DBERD B, o
SHEINTHERVATALAE, 227y *—BEY
4 A1 EI0k:, 2F158k, 34k, 4B T, 5H
3k, =2~ AL A3TIE, 1B, vAvAinr
A1HAKR, 7F /04 ALTRSH, 2F6kk 5
Okk, 6M 2tk EREIMETHolc. ThbHoORKEY
FERACRDLE2OBY T, 0~3BETOHRSEE
HOLSHERR 106 kD 5 B88% & HD T fe, THT LM

LIBERY 4 L AR, 3BRUTOESBECE T, ¥
BYun S5 2 L0380 L Bbhi.

—77, BEICEF DT KL LD T 4 L AG MR % &
LYrEICRLIED T, 2, 1578051, 3TTHR D&
A VARSI NI, R F T4 A, BEEKD
2HIRBELTREIRTED, 2BRRLILHL, R
CT3M, THOFETH . ThbDORIF VA LAR
DT FOEHIMENDATOEY 77 VHEDR
DEEZ LR, BABRMNEEL Tinvds, S~
— 7 — R BT A NEN LD L ELB.

T, FRBEFROTIEREOKBRBH I NI ERY



BOoR Of OB 4t 33, 1982, 57
£ 4 TRBEIVCBERSAEILHEIIIY 4 L ADRK
o il 7 7 ®r
v A NVA s -
1972 73 74 75 76 77 78 79 80 81
1 o) oce
2 o} _ _ 0 S oe o} o®
CB 3 o] o  oe oce o} e) o) o o)
4 ce 0O R e o o .oe 0 O o)
5 o o o ' o) o} o 0@ - O
6 ‘ o _
3 oe e} o
6 o)
ECHO 7 e} o) ‘
‘ 11 ! oce o oe
16
Reo 1 ce O o o} 0 o
2 o)
1 0 ‘ ce oOe oe Oe
2 o) o) o o} © o) o) ce Oe Oe
AD 3 0 e} o o) 0
5 o o) 0 o} c® Oe oe Oe
6 o o) o} 0 . o ®e Oe o)
9 ce oe Oe Oe Oe
K B OE 0 0 o

CB:27%yv¥¥—BEYIALA AD:!7F/940A Qi7F /941021 ~6HUAN

O FThkttki v ot @ BERLAML L HH

YA NALRFERCETDSHAENPLORHY 1 LA
DOEEARILERTHRB L, BLLRTILL SAED
LOBH Y £ L ADRE Y, 1978FED7F ) v L VA6
BEEBENT, TXTFKRLBRE S 1 L 2ADREH
CEER T, SO ED, SAELBHBREIWA
AR, HRBERRCECE TR WTL T
Fer A VADEE CThH o L RFRET 54 DL B
hoo

AU FRBERAE 19814 8 ~ 9 A i U A (AT
R 159 hizovt, #VFv 4L R1, 2, 3ER
35 RIS R HE L, BRAYERICE 5 R
Uiz, R4 w4 4 AL R % Pl 4 55 ok
BRAERSLE, 1EI0~6TT6.7%, 7~1UFET
88.29, 12~258%780.4%, 26~578C92.9%TH D,
2FT 0~ 68 C85.0%, 7~118%T97.1%, 12~25%%
8. 0%, 26~5TRT100%CHb, 3HL0~6HKT

55.09, 7~118T6L. 8%, 12~258C72.5%, 26~57
BCT8. 6% Th ote. 2 HCHHT B HibEN S4B
ELB/LEL, 3WIFEBEr i,

Fte, ThboB#E, 1EMCT -cRERE LR
E—HLEY., CoZELBRETD, HROHEV AV
AV ARKT B SRR, 19729LK, KRELE
B 75 < BB RCHER SR T b LIS R,

‘ # B )

1972~ 19814E DEFPIC 351F 5 A ) o+ RRAEFE, X
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Virological and Bacteriological Studies oﬁ the Cause of Acute Diarrheal
Diseases in a Pedlatrlc Clinic in Tokyo

SEIJI SEKINE* SUMIO YAMADA%*, SHIGERU MATSUSHITA¥,
KAZUYOSHI YANO#*, KIYOSHI YABUUCHI*, YASUO KUDOH¥,

‘ GOICHI MAEKI**, SENZO SAKAI*, MAKOTO OHASHI*,

TEIKICHI WATANABE®#*, YU ISHIHARA*#*, SATSUKI OKUBO#***,

JUNKO URANO*#* and HIROKO KOHNO***

A prospective study on the cause of acute diarrheal diseases in children was conducted among 361
patients at a pediatric clinic in Tokyo during the period from November 1980 to February 1982.

Known etiological agents were found in 147 (40.7%) of 36l ill children studied. Of 147 children
with enteric pathogens, 22 (15%) had multiple agents with various combinations. Among the
pathogens detected, rotavirus and Camipylobacter jejuni/coli were found to be the most common
cause, accounting for 33.9% and 28.7% of all the pathogens isolated. Other responsible pathogens
included enteropathogenic Escherichia coli, enteroviruses, adenovirus, Salmomnella, enteroinvasive E.
coli, enterotoxigenic E. colz and Vibrio parahaemolyticus.

The results of this study suggest that rotavirus and C. jejumi/coli play a SIgmflcant role as

pathogens in the etlology of pediatric diarrhea in Tokyo.

Keywords : acute gastroenteritis, virological and bacteriolgical study
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’ " Fig.1. Procedure for isolation and identification of enteric pathogens
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EIEC, xXv¥ ETEC % & b BYREMABE (21
B, 75/ vq0A QIER, wAExT A0, &
YAYAAACIRR), 22 vF—BET LA A(IER)

Table 1. Detection of enteropathogens from sporadic
acute gastroenteritis in children

Number of patients examined 361
No. of pathogen positives with :
bacterium 63 (17.5)
virus 71 (19.7)
bacterium and virus 13 ( 3.6)
Total 147 (40.7)
Number of positive cases with(%) : i
Rotavirus 58 (33.9)
C. jejuni/coli 49 (28.7)
Enteropathogenic E. coli, "
serotype 13 (7.6)
Adenovirus 11 ( 6.4)
Salmonella 10 ( 5.8)
Poliovirus 9 (5.5)
Coxsackie B virus 9 (5.3
Enteroinvasive E. coli 6
Enterotoxigenic E. co‘li‘ 2
V. parahaemolyticus : 2
ECHO virus 2
Total 171 (100)

Table 2. Detection frequency of enteropathogens

61
TRENERERSIDTH T, .
2. FERABEFEHRE BENREL-TBRED

SRR BRI AR IR IT 4 Table 2 iR L. BIEOERD
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5~ 9B CIAEI RERER G 240645 % EH T
Wie, ol e ex3, EPEC,
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RGN 4 RUT O EEBBE VB TH - 7.

3. ARl & BAIEEGREDNE  Ei s
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2, WREDARIRHERCEE 2R Db h e d -
o Lo LMHSEGCS5 & Fig 2 e R/LECE
<, ZORMBICREHHZRE OB L BRI A
. Thibbr 2oL ARCIREOKEIZ, 1 AP0

from sporadic acute gastroenteritis in children, by age

Number of cases with :

No. of No. of § ‘ © ] 0
Age . iy ‘ 5 g8 N &
patients positive ‘. 3 [l L g >
(years) Total § S § Yo & g " m 2
examined  cases X = 8 <& § g o g 2 ® 5B
§ § § 8¢ E & & £ £ = 7
2 $ 8§ 3 B8 E S5 % § & & 8
~ X fenc} > = P} = 5 = 3]
G 9 N g &4 @ & < & 3 &,
<1 94 38 (40.4) 47 5 22 8 1
1—4 149 68 (45.6) ‘ 79 18 7 1 3 1 29 5 2
5—9 84 30 (35.7) 33 21 v 1 2 2 3 1 1 2
10—15 27 9 (33.3) 10 5 1 1 1 2
Unknown 7 2 (28.6) 2 2
Total 361 147 (40.‘ D. _ 171 49 10 2..13 6. 2 .58 11 9 9 2
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Number of cases

Salmonella

Enteropathogenic E.coli

6
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Fig. 2. Monthly distribution of sporadic acute
gastroenteritis patients associated with
Rotavirus, Enterovirus, C. jejuni/coli,
Salmonella and Enteropathogenic E. coli
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Rotavirus C. jejuni/coli Enteropathogenic Salmonella
(n=50) (n=41) E. coli (n=10) (n=7)
Vomiting
Abdominal
pain
Fever
T T T T T 14 T
50 100 50 100 - 50 100 50 100
Frequency (percent)
Fig. 3. Clinical symptoms of patients associated with rotavirus, C. Jejuni/coli,
enteropathogenic E. coli and Salmonella
Rotavirus ¢, jejuni/ecoli Enteropathogenic Salmonella
Character | B. coli )
Watery
Watery
to loose
Loose
Bloody ;
4
4
Color .
White Unknown Unknown
Yellow Unknown Unknown
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T L L3S 1] L] i ¥ ¥ T 1 T T T T
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Fig. 4. Features of diarrhea in patients associated with rotavirus, C. jejuni/coli,
enteropathogenic E. coli and Salmonella
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Epidemiological Survey of Japanese Encephalitis in Tokyo in 1980-1981
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8.24 9 10 <10 - 80 <10 (+) <4
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# 3. 1980~1981E#HNME 7 2B 5 HAEMNAH 1 HEBERR
sk
H1# i (JaGAr 0L gt ZME .
BB A B %Fﬁﬁxﬁ ¥
<10 10 20 40 8 160 320 660 1280 2560 25120 (210) T,

80-1-23 50 44 1 2 1 1 1 12% 0% 0/44
220 50 48 1 1 4 0/48
319 5 45 1 3 1 10 0 0/45
423 50 49 1 2 0/49
521 50 48 2 4 0/48
6-18 50 46 2 2 8 0/46
7-2 50 49 1 2 0/49
7-9 50 48 2 4 0/48
7-16 50 50 0 0/50
7-23 50 49 1 2 0/49
7-30 50 4 3 2 1 12 0 0/44
&6 50 47 3 6 0/47
812 50 49 1 2 0/49
820 50 46 38 1 8 0/46
827 50 46 4 8 0/46
9-3 50 50 0 0/50
9-10 50 50 0 0/50
9-17 50 43 3 1 2 1 14 2 0/43
924 50 40 2 3 5 200 14 0/40
10-1 50 44 1 1 1 2 12 10 0/44
10-8 50 34 1 1 1 1 4 8 32 20 0/34
10-15 50 17 1 1 7 9 11 3 66 10 ***1/17
10-22 50 89 2 1 4 4 22 4 k1739
11-19 50 40 1 11 4 1 2 20 2 0/40
12-10 50 38 1 2 5 2 2 24 0 0/38
g1-1-28 50 31 2 1 2 2 4 3 3 1 38 0 0/31
2-18 50 47 1 1 1 6 0 - 0/47
318 5 37 5 1 1 2 2 1 1 26 0 0/37
422 50 42 6 2 16 0/42
5-19,20 50 - 48 2 4 0 0/48
6-15,17 50 49 1 2 0 0/49
2_2?'30 50 49 1 2 0/49
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7-20,21 50 50 0 0/50
7-27,28 50 = 50 0 0/50
83 50 48 2 4 0/48
810 50 50 0 0/50
817 50 50 0 0/50
824 50 49 1 2 0/49
831 50 50 0 0/50
9-7 50 49 1 2 2 0/49
014 50 46 1 1 11 8 4 0/46
028 50 34 1 2 2 2 2 5 2 32 30  0/34
1-5 50 40 2 6 2 20 14 ***1/40
10-12 50 46 3 1 8 6 0/46
10-19 5 3% 1 1 4 4 3 2 30 16  0/35
10-26 50 41 1 1 : 2 4 1 18 4 o/41
11-16 50 40 1 3 1 1 4 20 g8  0/40
12-14 50 39 3 71 22 0 0/39
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Prospective Study of Japanese Encephalitis by Means
of Antibody Determination in Swine
KENJI IWASAKI* KIYOSHI YABUUCHI*, YASUKO YOSHIDA*
and SEIJI SEKINE#*

Keywords : F#l prospective study, H7ZJ¥% Japanese encephalitis, & # swine, H I Hitk HI antibody
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£ 1 ERTTHEBHROFE =774

10 LPRINT *% PROGRAM NO.80-F6,1982-2-18,IWASAKI ** ©

20 LPRINT " *3vy¥)/ uavz4a3vef ) YF—z }Hs5)0

30 DIM A(50),B(50),VV(55):PRINT :LPRINT :INPUT"
40 LPRINT USING" Fav¥x¥v = ###HH " YR
50 PRINT :LPRINT :PRINT " * ¥4or2e + H¥¥
60 LPRINT " *¥4rve (b HYFYF—2*xn

70 FOR I=1 TO 34:LPRINT "-";:NEXT I :LPRINT

80 LPRINT wey b ¥4y 4 z3vefYY Hn
90 LPRINT "NO. Y% =9 1/2¥=vUnit HIov zx4n
100 FOR I=1 TO 34:;LPRINT "-";:NEXT I :LPRINT

FaVIRYY

y:‘;—‘_g % 1

73

D= o i g *

";YR

110 FOR I=1 TO 50:PRINT : PRINT" NO. ";I :INPUT "Y* =Y (4V ) 999) ";D1
120 IF D1=999 THEN 170 ELSE LPRINT USING " ## ## ";I,D1;

130 INPUT" ¥4 Y€ n;D2 :LPRINT USING" ## ";

D2;

140 INPUT" 4 % (£ 4)";A(I):LPRINT USING"  ####  ";A(I);
150 INPUT" 2 ¥4 ) ¥ #u;B(I):LPRINT USING"  ###.## ";B(I)

160 NA=A(I):N=N+1:NEXT I

170 PRINT :LPRINT :PRINT "*, 4 %>/ 227 Ey74
180 LPRINT "4 F¥ 7 2A7 2oF493vsven
190 INPUT" ¥ Y a ¥ =2AnF—Rty PRV Ny

200 LPRINT "¥ Y aP=¥EF—fko b = NO.1 %35
210 SC=.01:LPRINT " H YW ¥e¥Fvyf=y =
220 INPUT "XZ~—b/ B¥e¥F¥F4R 0,15

Vg vy

s M
;1 SC

230 LPRINT "XZx—bF}J H#¥R¥F¥¥94X = ";IR :PRINT :LPRINT

240 D=0:K=1:K1=0:VV(1)=0:VV(2)=0:VV(3)=IR

250 SC=.01:55=.001:NF=4:Q=0 :81=30:PRINT :LPRINT

260 S2=S1:V1=IR:V3=IR :WA=(B(1)-V1) 2

270 FOR I=2 TO M:FOR J=1 TO A(I)-A(I-1):83=100-V3:V1=S3*V1*3C

280 IF V1= 0 THEN V1=1E-08 ELSE 290

290 V3=V3+V1

300 NEXT J: W=B(I)-V3: WA=WA+W*W :NEXT I

310 S1=WA: IF K 1 THEN 330 ELSE K=K+1

320 SC=3C+55:GOTO 260

330 IF 82 S1 THEN 320 _

340 K1=Ki+1l: IF K1 NF THEN 350 ELSE SS=SS*(-.1):
350 PRINT :LPRINT )

360 PRINT USING" FyRey 4Ry = #HECEE S

GOTO 320

c

370 LPRINT USING" Fyoiydmy = A SC

380 PRINT USING" ~4 vy =HHF B ;S

QR(S1/M)

390 LPRINT USINGY 4 % TY =HHE R SQR(S1/M)

400 PRINT :LPRINT

410 LPRINT Y * AV YF VoI5 * " s LPRINT
420 FOR I=1 TO 40:PRINT "-";:NEXT I

430 FOR I=1 TO 36:LPRINT "-";:NEXT I :LPRINT
440 PRINT ® TAR TEASVE rmvdeF Yo VZ2 "
450 LPRINT " TAB TESVSE ndex P2
460 PRINT #YU¥ =0Vl ve¥% hvev9% HIiav z4%"
470 LPRINT "YUV avVAvey% HwvevyH HIZD 24%
480 FOR I=1 TO 40:PRINT "-";:NEXT I

490 FOR I=1 TO 36:LPRINT "-";:NEXT I:LPRINT :V1
500 PRINT USING"###  ###.##4 #4448 #4 4

;YR

1"

=IR:V3=IR:Q=0
":Q,V1,V3,B(1)

510 LPRINT USING" ###  #HHEH# # G G 5Q,V1,V8,B(1)

520 $3=100-V3:V1=S3*V1*SC:V3=V3+V1:Q=Q+1:VV(Q+3)

=V1

530 IF Q 40 THEN 580 :IF V1 .00001 THEN 580 :IF V3 99.999 THEN 580

540 PRINT USING"###  ###.### #4484 ";Q,V1,V3;
550 LPRINT USING' ###  ### . ### #HF##F "5Q,V1,
560 FOR J=1 TO NA :IF Q=A(J) THEN 570: NEXT J :P
570 PRINT USING'" ###.### ";B(J):LPRINT USING"

V3;
RINT :LPRINT
### ##E "3B(3)

580 PRINT :LPRINT :INPUT"YaV&YITFIH4ryzn 1139935 2

590 IF Z=1 THEN 170 :END

:GOTO 520
:GOTO 520
L ; Z



K2 HEHTFTCHEHELL7F2LBT5HY 1+ 2 H FERERERE

TRATREE HESEW & H I HUARESE ((JaGAr 01K, HI M = 1:10)
Hffa B 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
0 ~ 7 3 35.0 13.7 6.7 17.8 6.8 4.0 181 0.0 0.0 0.0 0.0 0.0 4.0 2.0

1 4~ 7 2.9 1.6 9.1 0.0 0.0 2.0 0.0 2.0 4.0 2.0 0.0
2 .8~ 10 3.3 0.0 0.0 2.0 0.0 : 4.0

3 11~ 14 4.6 0.0 8.9 6.0 5.0 0.0 0.0 0.0 22.0 2.0 6.0 0.0
4 15~ . 17 1.2 -2.0 0.0 2.0 0.0 0.0

5 18~ 21 4.3 0.0 0.0 0.0 9.0 0.0 ~ 0.0 18.0 6.0 2.0 0.0
6 22~ . 24 5.9 0.0 0.0 0.0 0.0 2.0

70 25~ 28 1.3 10.7 ‘ 0.0. 0.0 0.0 2.0 26.0 4.0 2.0 0.0 ~0.0
8 29~ . 31 . 12,5 2.5 0.0 0.0. 0.0 oolzo
9 8-1~ 4 4.4 78.4 1.4 3.5 . 0.0 0.0 5 0.0 0.0 - 8.0. 0.0 0.0 0.0 4.0
10 5~ 7 ’ S 42.0 0.0 0.0 0.0 2.0 - 6.0 .
11 8~ 11 98.3 7.6 5.2 0.0 0.0 0.0 0.0 0.0 12.0 “0.0 2.0 0.0 .
12 12~ 14 : 9.0 0.0 5.0 0.0 0.0 4.0 . : 2.0

13 15~ 18 o 39.4 24.6 - 0.0 14.0 - 0.0 80 2.0 6.0 8.0 0.0
14 19~ 21 77.7 4.5 98.1 84.8 0.0 2.0 0.0 0.0 s 8.0° ‘
15 22~ 25 v 62,1 90.4 0.0 0.0 0.0 : ©7. 8.0 6.0 10.0 - 4.0 0.0 2.0
16 26~ . 28 89.1 . 1000 100.0 28,0 3.0 0.0° 6.0 7 ° T 8.0 -
17 20~ 9. 1 » 80.0 100.0 40.9° 5.0 0.0 S2T L 0.0 2.0 10.0 2.0 . . 0.0
18 2~ 4 100.0 100.0 100.0 42.8 - - 8.0° 2.0 0.0 4.0 0.0

19 5~ 8 79.5 80.2 — 76.2 0.0 0.0 T . 14,0 © 0.0 6.0 180 6.0 . 2.0
20 9~ 11 : 100.0 61.5 0.0 12.0- 0.0 T 00 T
a1 12~ 15 98,2 193.5 100.0 50.0 13.0 v 7 4.0 16.0 14.0- 0.0 8.0
22 16~ 18 91.8 : 40.0 95.5 6.0 2.0 .4.00 22,0 . L 14.0 N
23 19~ 22 91.7 59.1 36.0 15.0 : 8.0 0.0 22.0. 6.0- 2.0

24 23~ 25 54.5 20.0.. ~ 16,0 - ‘ -20.0 ,
25 26~ 29 89.5 97.5 - 100.0 36.0 38.0 T 10.0 - 36.0. 8.0 32.0°18.0 0.0 T 32.0
26 30~10- 2 100.0 61.8 . 29.0 -28.0 2.0 . : 12.0

27 3~ 6 E 36.4 45.0 6.0 . 14.0 0.0 20.0 26.0 2.0 120.0
28 7~ 9 100.0 98.6 54.5 - 48.0 25.0. - 0.0 - - 32.0 -

29 1o~ 13 S 9842 ©95.5 9.0 4.0 T 46.0 . 0:0 32.0 14.0 8.0 8.0
30 14~ 16 98.6 85.7 20,9 - 8.0 4.0 T ST ‘ 66.0

31 17~ 20 T 68.2 56.0 12.0 30.0 26.0 0.0 8.0 40.0 28.0 30.0
32 21~ 23 96.7 45.6 T 14.0 12.0 - ‘ o 22.0

33 24~ 27 100.0 72,7 55.0 ‘17.0 17.0 o 2.0 22,0 12.0 8.0~ _ 18.0
34 28~ 30 : . ‘ 20.0 6.0 0.0 24.0 ‘ ' ——‘
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% 5 % B mh@%#%é
v . v B W O E E
Bfra A B % JE - - :
A¥X B C D E F G H
0 7 3 000 - 00 . 00. 00 00 00 00 00 00
1 00 00 00 00 00 00 00 00
2 10 00 .. 01 01 01 01 01 .01 01 0.1
3 03 02 02 02 02 02 02 @ 02
4 17 0.0 08 05 05 05 05 05 05 0.5
5 ' S 22 11 1o 1.1 1.0 1.1 1.1 L1
6 24 59 58 26 23 24, ‘24 24 24 24
7 ' '150 59 50 53 52 53 53 5.4
8 31 125 359 13.0.' 10.8 - 1.6 --1L4 1.5 117 118
9 7200 27.3 2.4  24.2 237 240 244 247
10 8 7 42.0 99.1 51.2 42.6. 45.9 450 - 455 46,1  46.6
11 99.8 70.0 68.6 72.4 TL4 720 727 73.3
12 14 95.0 99.8  91.6 86.9 89.0 885 , 88.8 891 8.5
13 99.8 943 923 - 931 929 931 932 93.3
14 21 84.8 99.8 946 93.2 93.8 93.6 937 938 93.9
15 9.8 946 - 93.3  93.9 93.7 938 939 940
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19 99.8 °© 94.7 93.4 93.9 937 93.8 93.9 940
20 11 100.0 99.8 94.7 93.4 93.9 93.7 93.8 93.9 94.0
XA 7THA3H~TRUHEDT— 2% - CHE  EHGK 0.0268584
B n ~7A3LH " " 0. 0230314
C nw ~8AT7H " " 0. 0224101
D n  ~8 HAl14H " " 0. 0226558
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H " ~9 HA11H " "
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Electron Microscopy of Biological Specimens placed on Carbon

Support Film strengthen with Microgrid

GOICHI MAEKI* and YASUO KIMURA*

"1) By using about 60 A carbon support film strengthened by plastic microgrid,

we took the

micrographs of rotavirus directly in 130, 000 magnificat'ions (total x 300,000) with JEM-100B at 100
kV, and succeeded to get the electron’ micrographs with higher resolutlons than those by the usual

- carbon ‘monolayer support film.

- 2) “We tried to improve the carbon support films,

and by making use of the ‘ndirect’ vacuum

evaporation of carbon particles, we got the'fine carbon support film. -

3) For both rotavirus and adenovirus, we took a series of micrographs with high magnifications

in the same pattern in order to obtain the optimum conditions for taking the high magnification

.micrographs by comparing the support films, the accelerating voltage,

electron beam damages and contamination.

the astigmatism,

and the ‘

4) We experimented with asbestos (cristite) in order to measure the resolvmg power of the

" ‘electron microscope, and got 15A as the estimator from the micrographs of asbestos on the carbon

monolayer film that were taken directly in 130, 000 magnifications.

.Keywords : electron microscopy, negative staining, rotavirus, plastic microgrid, high resolution
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EDBRI A FEDD bR T 5, 7o 100kV k- 80kV D
BT, BGRED S THAL0kVOS AL T2
ZEEotme s (FEBRITER.

EHS, INEERBECETISETE 2B, =
VEIRDWT, TF VA AL LUTHERCRL
b OTHD, BHEMTHV 100kV, BBO) — KV
FHELTEYT 4 TREET> T3, BR8L, =
DHRBIZ BT 51075 LOBERERHFEE 6 LEOD
D, EEIRIGKACHEL TS, vAVAEEHLEON T
VATHTFORL AR IETS &, BE 8 TIIHRCR
ZTWieh DR, BEIOTIIRBREEEALTRDHZ LM
TEM o T35,

BH10, 1IIXBEOMENXWET HHANT, 7AN
A+ ORA—RABC oW, FREEL TRELATS
B, 400 A vV 2 DH ~ B VERE LCREYRE, F
HIOTRESS5 FfE, FRIITRESHIGETHREL,
REEREY TN TR 8, 21GELLURLIE. Th
LOEEMBIL Y v &4 MEEORE (EE 1704 0
R RS AT, 300~700A OED H DHE DR
CIkE o, BE 1L OAMCALRDER LD J &
¢, BAEDBEOMEN & REN 164 Lifim L.

-7, A—7 AR+ 2MG L, MGDX v b
LreEEL e, BERBEERAACERTIZ, B
Fv =7 v THENETTHLLBEL, BT
K 5T 5,

MGREELEEDOCEETD7 A2 P ANDORLT
OB LI LA, FiBETR2Y I A MEEL
(B, BECRCHEOFENTELX L CELLETT
LT EHMRHBLE
: 3 2

IHETEMGREED 2 » U4 VROV T
BB A b, TEM, SEM FEIC AL TE b,
MG-CEOEAIZSENFIDTTH 5.

&EMG-C BEDF A + CIHFBEENE LN IERE L

T, MECMEXERL, 27T, ICMREOHLLF
E6, TolgCcrhThiRL . BEEOREERT
FAE LT, BEITHE RESER) CREBHEL T
WEESHHH, REDEHEREONT (V4 X)
DTEHBR 2 EIEL 1.

MG-ClEx A\, HV 100kV CEELI-BET, =
LWRBEEOR ERS ShicBRyERT5 L, BEC
BEOBEC AT, Bl -V (9 604) »,
MGOHEMNRT, BEOhOLE R ERTE DL
FEx bbb, HOEORTCR, BEENZELVEHST
RT3y, KIT0HBELEZAHTHS.

TEMG TIZ ALB I AT, BOBRMIT ST
YERD ST, FHCY > TRETHPBLETHS.

H—~RYOEYALBKEFAELCERTE s —KY
[Rix, X6 OF5 XY bEERWTHS = 3BT
jo. BlEE, A7 NI ASMHOERRE R T
<, 2EDHEENBCLELEED» ~ R VELZE T
5.

BERBHL ST IRVEBEE L b ORERTERL
TEER,

@ EBGERCIARBPBERPFILEERLVC L.

@ MEBEDERTE, ABD2v 5 A +OFTR
hRVCINEBELZRLS T &.

® BELACIEAREBECOWTF =y 7 T5, &

BHEE A7 L, EFEEEO» - RVETFHRIED

WCHHIET 5.

@ BEATCoOWCHER, EEN BER0RLy S

=v 7L, BAETORBEHEIL L.
® KEAROBHETIE, Sy 7oy BECTAIL

L —ETH B,
® FR{BELEIE BERE—agt~-vPay

ZIBELIRRNTE,

@ BHOBIZEEF=v 71, BHEAOERYZELD,

BEBR L, SR B,
® BEBRXZOENT, BBASLEFELQLS, TE

REENBE TS,

PlLEDEEHN, thETOBRREE»LOEIED
FEx 5. SEORr 29 AV ADEH TS, FE5 T3
BEREC X SBHEAEDD, BEH6 TIXY A+ ADTYRE
MNE— 2 BEPa VX IDORHEFL, BWEEINEDL
Righ >l EERBL T 5. ,

7 ARA P EFALUCEEOMBIINEL, SEOBE
BEEforv—= v IRBFOREL A S, birA
BFRERR7.38, 4.6A, 45A0nMBhTwB L5,
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¥ & B

1) WHEMGTEE LY —~EVE % B\, JEM-100
B, 100kV iz X b, w & o4 rALDTEEISHE
DJH T, ThETOBBY — £ vEFHCHS
OB L RBEOBNh-BEEE G051 2Bk,

2) B —RVEHEORBREYRE, »— & VOE DAL
BexFIALC, RARTHELB > RABLEEL.

3) wE, TFIMrA4LALDOWT, A—HEBOEE
REMBE T A P 2TV, THE EEE, AR
EZRIVBFY—2BEHTE= vy I 2HIEL, Bt
RIBHOERT — 2 e RD T,

49 BHOBEGHLZAETHEMT, 7AR PEEL
TERETol, BBOI—~RVvEHBELDO T ARA
N OEBEIBT B E D D, HEMHI5A w5,
GHEDOEEIL B AR¥EARSEBERMHES

198242 6 Ao\ CRE L)

HEE AP DI D EIEE R - TRV YK

£, HRBRISENRECHEYEL T,

X i3

D MAREW. KREE : EREHER 311, 55
1980

2) BSIRETR, MAEW KE—FL  RRETER,
32-1, 39, 1981

3D JHR B, MARE: BETEHE 4, 166, 1956

4) EEN—, ARE— FBHEEMS  BTEKEFE
DERE, 150, 1975, FITHER

5) IUAFBRE | BIZTFEHE~DHK, 41, 1981, BIHAKA
SRS
6) HABRTHEUGEYSMIINE BTHMU G B E
#, 146, 1982

7) RIERELA, A B MY 1 A REF, 12, 1979,
HEES

Explanation of Figures
The accelerating voltage of SEM is 20kV and
TEM 100kV.
Fig.1. SEM image of a carbon monolayer support
film on 400 # gridmesh after TEM microscopic
viral examination. The result is useless. x40
Fig.2. SEM image of a microgrid on 150 % gridmesh
after TEM microscopic viral examination. The
result can be useful. x35
Fig. 3. A magnified SEM image of the microgrid
in Fig. 2. Tilting angle is 40°. x 450
Fig.4. A group of rotavirus particles (arrow) by
PTA negative staining on the microgrid. A
magnified TEM image of Fig. 3. x13,000
Fig.5. Rotavirus by PTA negative staining on the
microgrid. This pattern is the magnified area in
a part of Fig.4 (arrow). x 300,000
Fig.6. The same pattern as Fig. 5, of which
astigmatism is corrected. x 220, 000
Fig.7. Rotavirus by negative staining on the carbon
monolayer support film as Fig. 1. Compare
with Fig. 6. x220, 000
Fig.8.  Adenovirus by PTA negative staining.
Capsomeres on a virus particle can be seen
clearly. X160, 000
Fig.9. The same pattern as Fig. 8, suffering
electron beam damages and contamination.
Capsomeres are invisible. x 160, 000
Fig. 10.
support film. x 80,000
Fig. 11.
support film. These samples were used as the
test for resolving power of JEM-100B.

x 210, 000

Asbestos (cristate) on the carbon monolayer

Asbestos (cristate) on the carbon monolayer
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FEN RO EEOTRZE (F28H) EERKH ,

ol R TS B OB OEETN S W BTN O o f s
Determination of Non-pyrin Preparations for Common Cold (II)
Antitussive-Expectorants
KYOKO NAKAYAMA¥* MISAKO TAKAHASHI*, YUMIKO IWASAKI*
and KAZUYUKI AKIYAMA¥*

- Keywords : i’ U v _R23FZR non-pyrin preparations for common cold, #HR%Z2#%| antitussive-expectorants,
HAywm= b7 T 7 4 —. gas chromatography, [hfaiEEH: colorimetric determination, BALKFEEHE T+ A b =

A b7 5 v dextrometorphan hydrobromide, - 7" )2 ) v ¥ 7 ¥ 2 — L =~5 2 glycerylguaiacolether

F Ll . ‘

BT, HEREFOMEERAC OV THRE LA
2, SEREEPOFRREIE L L TRENRREK
FBHBFFA e x b7 yv (BIT Dx &) 227
Yam=aZVe)v=—51 (NFTGGEET) OEE
BEOBRMET ok, Dx k=274 Viclud 5 8Em3gE s
LT di~EBAFL=T = V) VERATESBEES
hTws, FGELEREL L ORI EfEH
FRETHOT, BEIRTOARAMERLSHRINT
VB, L LRERDOREREERENT & 5 RBETIL, -
Dx wouwTiiBikaR &L OFARIEEZFIAL, GGt
Bl T7r5Fe P&, ZhzEARIEIE 2R R
FHEP DT, ThZThEGARIGOERERDRL, B
AHAFOERBIRERS & DO S B By
DEETH, FZTRAREROABRELFALTH A
7e= b5 74~ (BUFGCEMT) %MV CHiliik
HefT o eiBR, BEFABESELhco THRET 5.

== R

FRKE GC BRI HE Asrr< /57, B
B BErsre by 2 RIA, UVEeE=2~EBE
BY o v AGERETFARZ br=vy 770UV,

BAER Dx, GG, 7380V, "V 7=/,
TeaF VIV VOThIERLEETS L 299.0% 2k
SHTH b OREES L LTHV
CBRE BEERMATBREEE UCHEREET LY
R ENIBEEEAR L OEmERRRL By, £0
FE DGR, » 7 e H (REHOL), HER (RE
OB OBETENERIEL L% & h FOFHEE

YHRHEUL, AS$cIHMLTHEEREKELL, v ey
THEEDEEDHBIE, KTHERLTCEBE LA,
BE, B WoAXRiE#o Wb ORARDE T
BRI DML D, & L OFEHBERIE 4
[V .
GClok3T®%E

1. Dx OFE®

1) AMEEREORE 7=7v L Vg R 50
mgh K= 7 — A 100ml RIeiEh L 2k N
BWETHB, ‘ ,

2) EERHOHE DxEHER 150mg LR,
KeMz CTHEMNL, KTEHRIOn, L3%, Z0O¥S5
ml ZEFECH SR LIRS L D, K5ml,  KEMES
YA (1-10) 5mld L Ui~Fv25ml #IF
eIz TIOHRER Y B, 20MELI gL, &
B 15ml # B Afy 5 22kdy), v—X )=
ARV~ F =% A THEEYBETS. BEYCARE
YRR 2. 5ml & IEFEC N2 CH LIEEERITE & 5.

3) HEAEOBAR Dx 7 5mgint 55k Yy
Ry, RO ALK 5 ml ik T50°
DOKBHTE & F &R BERASIONHMET 5. &
%, KEREF bV v aBE (1-10) 5ml, - DIFE
HEVRWR L AR B E LRI & T 5.

4 HE  BERRBICBREBRREERTh 14 &
DHRTBRRESE6H (A= /S 78] O
PRI % L OV — 7 BRI IR D SfFic X b 3
ETh, DRSS 5%v V=2V SF—-9%+0.2%
XA FO00/F A7 rAQ (80~1004 v ¥ o) %

B i e T

160 FEEHEREAN $—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
- . 24~1, Hyakunincho 3 chome, Shinjuku-ku;, Tokyo, 160 Japan
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HE3mm, BX1LOMDF S AN T ARTCALTH
B, BHEE KFERA F VIR, BE 5T 22000
A 0220°, ERE16x10% N; 30ml/min.

2. GGODERE*E

1) AFEESZORAR v V7=, v100mgk 7
v rAL A 100ml AL 2hy REEERK &
5.

2) EBHERBROAR GGEELK0mg LBBCE
D7ebverratslaBE QD 2L THELL
EREES0ml L35, 2R 5ml #EHC=F7 5 A
Ty, EKEEE YO VER 11D 3mikink
Bite g% M T 60° ORBFRINHEKET 5. &
D H 60° DKBRTC=AH v — & —BECCRERE
T5., B ATEERT 2ml IEECNIELER
FCHEH UBBERE L T5.

3 BEFROAHM HFRAD GGHSOmgNIET
2RME0ml DAARATFAaREBCEI TV
senisi aRER (1) 2BEMLHE, 60° OKkE
Tl & YR ESLALGI05HMETS. BRCD
PLEH, 7ebverzruilaBE (1:1) CEHE
Z50ml 5. ZOWERBLAML B, LEK Sml
YEMCESA7 A2 e D, EKEER. €)Y 2 VRBER
(1:1) 3ml &g - PUTEREERSHR & FIRRCERIE LK
B LT 5.

(v my 78D . GGH 30mg wxt it T 2R ERT
H¥We— kb, Kk 10ml, 50% kEgftr bV v AR
W1.5ml s XOME LT VUV Y A5 SRML SORIREL
fot%, 7 v vk a26mlC1E, 20ml C 3 ERHERE
#1755, 2HHEEEHLEEKTET bV v A THKT
%, ZOWH 60° DKBFC=AH Y — &2 — %G
ERETS, BEWC7 2tV 7reh L afBRA:
1) 15m! #ERREIL THEML, = OW2.5ml #IEHC
=7 ALY, EAEE. VO VER QD
3ml%hnk, - DUTERERK X ARCBRELABBRKRE
T5.

4 R BERERIOCRMBEEZTHhZh 1 &
DHBETBRAREEEH (¥R 7 r= /578 O
RIRIER LS L0 — 2 BB RO LM X ) Hl
BTH, DERNF L 5%V YV2VvSE-80/srEY
NTW (80~1002 v v o) #FARE3mm, X 2.0m D
HIANT ACTRTALTHCS, BHE: KERA A
VRS, BE T s 185°, HEAD 205°, REE 32X
102, Nz 30ml/min,

KEHERSLUER

1. Dx DG C:xDMEt

EBEE1ZIATHREFAO VA2 ==t 75 2%Fig.
1ERT. B2 3BEORCAFCOVWTER N T 4
BELF+ )V T7~FA (No) OREESRELIEER, K
DERYTHote. F v )7 —FAOTEIX 20~60ml/
min CELE R L &5, 30ml/min i\ CHRD BIF
e — s B ohic. BRTAKD5% SF—-96+0.2%
RN FOOO/H A7 R AQ (80~1002 v o), 7
5 AREE200°, @2%0V-17/7.m TV L 7W (AW
-DMCS) (80~100# » < .), # 5 »{REE190° @5 %
Y2y SES/FAZrAQ (80~1004 v o), 7
7 AREE 220°, HAREBERWThL 77 ABELD
20°POFREE L. ThHOETAKIOFTOIRED
B, REFESEECHEL Vb EEbhl,

WEEREHE T OV, @7 17280 Y, @=vY
TV, D7 eF VLV VEDWTHRELLET S,
BHEREADQREI 7 =4 YE@IR=F VI FERL.
SEDOSFEETIEO KWMBD 2RS LD, ©—27 D4
B, REFREZEYEBDhB,

BB 7 v e L A, ~FHVERLTCRRBRL
Teb 2 Dx i HME LB ETIRMOMBRI 2 D
LnF O FBRFER L CRIFRE -2 BB LR
7.

MHEBEIEBE L UC8HA, 7 7enfl, SaFhx
ABx o FROWBE LY, K 5ml, KEMLF
P U ABK (1-10) Smi &z CHRE L CHE»T.
Bk, EEE1OHMFEC LY, GCTRETS. kiR
Bl b OB EENCThbI S Z ARSI RT3
PRBERET TS, oL, 18 ¢HE, @) oDxg
BOEPE LD, BEHEEO~FV VYR IO, PIIEE
BEOEZMBT2DERD S, COHEIBEREOL
Fbil, AEEErRHET BT EE LT
BB, LLENGECEREZOMMA2~57 14 v 7/ E
NTVUBHBEEIEERE L THS, vey Z7HITERLC
nOERTNRRETS.

2. GGDG CEDME

BEE2CIATHEBRON A2 v b 7T »%Fig.
2RAT. TRCAHKIE Dx LFKRO 3EOO®r2\WT
RO 2w X Y FRERBR L,

(BEEE) GGEKELF M I AT LH VT
weirafHl, GCTHETS. kil bof
HRERNCTbI S & EAHRE S h TV 3RERkc
CCWw5, » 9 AREET DI80° O175° CERE L LT
HEGGOE—~ BT — ) VL, ¥ifBBs & ONHEN
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FID Recorder Response

u 4

VUL A

0 5 10
Retention Time (min.)

570P

Fig.1. Gaschromatogram of Antitussive-Expectorants
Peak 1: dl-Methylephedrine
2 : Ethenzamide
3 : Phenanthrene
4 : Chlorpheniramine
5 : Dextromethorphan

B, C~/BIESEC IV EREYRO 5 0IBEKED
BELERBRITHETHS. QMRS LD~ 27 Dok
NELERTERL, o

(7eF (bl HEEETREAEREOSHE
B, BREOCYBENNETHD, —FNERITREY
R 2B A, BEREYET 5O THYAFETIE
BoEBbhb, EITTeF AR RHELE. &
KEEEE - © ) o VIR (1: 1) 3ml, 60° C 30 AEHA
HBL T C7 e F r{bEfiv, 60° LT CHERFEL
DBLGCERTS. C—~ 708y, MOoEEE
FE DY~ 7 DM BIFTH o T, » 7 ARERKD
LEDTHS. » 7 aD200°, @L75°, BI85 TFh
LERWRETHS.

3. BRERLIUERE

Dx, GG o ThZhiBERHsFVIBE ORERER

FID Recorder Response

STOP

L N

0 5 10
Retention Time (min.)

Fig. 2. Gaschromatogram of Antitussive-Expectorants
Peak 1 : dI-Methylephedrine
2 : Benzophenone
3 : Caffeine
4 : Glycerylguaiacolether

Flafeh, BBEEL, 2RZRFIE - TERERITL,
RIBEEYE & O v~ 7EEL2RD TRER Y fEH
5ELE, BHEIABOLIABEELRIFCH-L. EEIEL
TIRNEEEYE 7 =7 v Vv /5 R Dx 0.5
—2.5 DT, FTEE2 CTHRAREERPEV VT =
VT AHEGGL 0-7. 0DHIE T, BEORERH
B4 BEirICBE LI JHETE R,

4. MOEHESRHDEEIIOVT

SE, B e LEHRO»EES L Ot DT
DL EEAPESEIR T, Dx OEETIHEEY
JEHO di-ERE A Fr=7 = VY v, BEBEGRHO7
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VErFI) T2V, =FVFIFN, ALYV, HrA
2ivHlo dl-=v A VBT 2 =53 Y, =g
VBBANLE I EF IV, Y VERY BT T VI M)
G, HEEFT IV, BT =4 VEREEBR S T Ho
. GGOEBCAV AT ILEH OEEB -
VY, VVBRaFAL v, JABEY, 7rNFARFY,
SELHERD di-ER A F A= = ¥V vV, (REGEE
FIo7wr7 31772V, HeAxivEodi-—<=v4a
VBRI mAN T 22T IV, YUFABU T VLTS
YV, BRY 7 2= EF )Y, IEH T = A v, ER=
FA (RY, AvVy, ArEvEY, $FavE)
BEEEIR T, GCOBR, BEAV-Lh T
HEETCRHNERY - 7D THLDOREDH-TH, Thih
D EHPRS OEBCITEEREL T\ T Livbh o,
5. EXRHRESEICXL3HEEE baid L6
& O ikt ‘ _
HRBEIFD Dx B I UGGROWTHRER - HNT
VAR EER L OSERS LG CHEBIC L AR TT -
fofEm s Table 1 B2 kRT. ks Dxk X
VG GOENRThOEE KBS Chart1 iwRd. =
NLRHERE LCER, NEECENRE S bhT
(P<0.05) ¥, WEHERCOWTHG CHRITERBE
BEBELCHAERTELZLELLND.

Dx o7 wazvy—nz)—viEd Teraze/
— TR RERER LAY EREARERIES ®
T, BEBEGEYERL, Chie AR chbTse

Table 1. Comparison of GC and Colorimetry
for Determining Dx in Pharmaceutical
Preparations.

Sample .

No. Colo. ‘ GC

1 101. 12 100. 56
2 100. 06 99. 28
3 101.26 101. 00
4 96.79 '97.00
5 96.82. 96.59
6 96. 59 : 98.00
7 103.83 102.55
8 108. 28 _ 106.78
9 107.07 104.12
10 90.16 93.18

Each values are expressed as ratio (%) to
descr1bed contents. :
Sample No. 1-5 ;Broémcrezol green Method
6-10; Brompheno! blue Method

Table 2. Comparison of GC and Colorimetry
for Determining GG in Pharmaceutical

Preparations.
Sample
No. Colo. GG
1 108.93 100. 66
2 95. 01 94.04
3 97.88 98. 01
4 94,32 95. 28
5 93. 24 92. 50
6 93. 00 93.12
7 99. 28 99.40
8 101.13 102. 52
9 100. 04 99.19
10 96. 59 97.23

Each values are expressed as ratio (%) to
described contents.

R- C).
,2 so3
il : - Br v -
HO 0 .
CH
By’ Br : % 3
C
‘ R:
(SOgR - d:@
Yellow :410nm OCHj

(2) OHOH

OCHLHCHy | 0 OCH,CHO
@K —h s +HCHO
0CH3 .

P C H3
@&-w«z = Y e
‘ ?Ha
@ C-—N—NH

]

— .N.N.CH.N.M/ |
RN Blue :680nm

Chart 1.
(1) Dextromethorphan (Bromphenol ‘blue Method)

(2) Glycerylguaiacolether (MBTH Method) .
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HarYET 5. REARINLS  0EEEWE AR
et 57cd, Zhon#fFETsBacfiice o
v, REL, TRAZ =) —AF A~ A
N7 o F Y VHRREOEA, COBFREAENNY
EVRHHE ZhicWwD T, Dx oBaBEsErvEY
THIHE, TERREYT->TW5%, LrLAREE pH
DEEHK E L FETHOTLEDRBMTIE PH A~ %
—~ RO CERICEE LN EREL D DAT Y+
LI,

GGD3I-2AFN2-_v/)F7VY) 2 ve F3 VL
T MBTH :Bg9) 213G GRil= v RBTEEL
ThAa7rFe Féikl, Thic MBTH #ig#b
FI#HECRIES €3 HETH D, KRB v RBH
e b 7AFe FRERT2 L0 EIIEE ¥
+ R VRIEEW, 7 =/ ~AVEBERT L L&Yl Lk
BtelsDC, 72FAyVFAE, VVFALTIF, 7
w737 s VETHBBECRET ILNEND .
DL S IRERDHBRIEHTHY, GCHERLVE
¢, BECEETHZENTEL

*F & O

PERFORHSOEELEE LT, RfEcckaEs

BV SR TERD, EERAE L CEASh T
5 Dx &£ GGl CHIRES B S © & h Bl
GCR I HEREYRN L. ZOKE, Dx ©ownT
EAERGE YT =5V VY, RCAENES %)
2V S F-96-+0.2% <A~ FOO/HA 7 = s Q (80

1004 v L) B, GGRYOWTIL IEEREYE 2

Y727V, BTAFNES %YV avSE-30/7»E

Y AFW (80~100% » ¥ o) & ThERAVWE., o0

ERRBRIEROLAE LB L TAEN VDT, —

AR L FoEECERLELLNB.

X iy

D HURTF, BEEET BERHET HAREGHE
#, 32-1, 69, 1981

2) BALEEDS ' BRMLEERE, B, 1971, &
SR

3) ‘Anders, M. W, and Mannering, G.J. : Anal.
Chem., 34, 730, 1962

4) Higginbottom, H.D., Culbertson, H.M. and
Woodbrey, J.C. : Anal. Chem., 37, 1021, 1965

5) #EER, wiRikEE  BIEMPIE, 1, 40, 1970

6) Sawichi, : Anal. Chem., 33, 93, 1961
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HHRHEBRULHAROTL F=y/ O OREHEICDNT
ERE - ®E R sv=v B M OB &% A M K AY & W f1o

Stability of Prednisolone in Commercial Ointments and Suppositories

SHINICHI UEHARA*, NORIE MIYATAKE* SUTEMI SHIGEOKA¥,
MASAYOSHI KAZAMA* and KAZUYUKI AKIYAMA#*

The possibility of decomposition of Prednisolone (PD) to its 17-ketonic derivatives, 118-hydroxy-1,

4-androstadiene-3, 17-dione (HA), was examined. After HA was isolated by treating the samples with

Girard’s Reagent “T” ,

it was identified by thin-layer chromatography and mass spectrometry.

The samples were dissolved in tetrahydrofuran and the amounts of PD and HA were determined

by high performance liquid chromatography.
sitories,
labeled amount.

HA was identified in three ointments and five suppo-
These samples actually had an extremely low concentration of PD when compared to the

Keywords : Prednisolone, stability, commercial ointments and suppositories, decomposition, 118-hydroxy-1,

4.androstadiene-3, 17-dione, Girard’s Reagent “T”,
performance liquid chromatography

%

Frr=vev (UTFTPDLEET) 248 THHHFL
I UBI T FORISERRRT LY, B RERESCAH
WHRTWED, BOWEREERERT 5t 0 REE
BIIEETHS. BEEHIL, HHOBF S L OFgo
PD®BEET 5 & &, LOEIPERRCBEHEZ LELIK
BERL, PDORZEMIZBELEEET .

—JTRIS R k' v ORERIC OV TITRE DS
NREBRID, PDRROWTL, AESY XA =FV
V7Y a— LA0BEEDO P DA, C-lTASN o fExtk
THZERTREL TS, XLEEESYIRER IO
HEEFCPDAHEM LIz F L 2B L, ERIP

)

11p~Hydroxy=1, 4=androstadiene-

Preduisolone
{Pp) 3,17~-dione (HA)

Chart 1.

thin-layer chromatography, mass spectrometry, high

D»FED17-keto {£CH 5. 118-hydroxy-1, 4-androsta-
diene-3, 17-dione (BIFHA LW3) wif@tsc s

AL T, (Chart 1)

FELIISE, HTHEIRTWSKER L OSFIFOP
DDZEN:, Tichs P DAHARSIET BRI
WCHER LT,

HHERO P DOAFEIT Img/g Witk b DHREL,
PDAHARHBRL TV B ETHIE Z0oEIRI b
2T, EFTOMMELBEOYFC IV HAOLH
HRIIRETHD LELBRD., £ T, ArE=114b
BWMHEEREL L THbNhG, I —-LRIE T LB
CrkB7YV—-vT T, BRBse~+ 757 45— (B
TTLC x#47), BEASHE (LITMS &) ik
WERTHHELRH LI 25, BRIFLERLE, BA
LicHiEmEE,» DHARKRIML, PDOHACSEL
TV AR EEM A R T AR 2B, I DI HER G
w2737 4— (AT HPLC y ) X pEES
17V, XA P D EHADENBEFRLIRE L.

EB O

1. &R
1) HPLC Hiz635%!, #xiish @ H3z634%
2) MS : BHAEF IMS-D300E

* R BT AT B LA AR R SR BT SR

160 HEEHFHEEE AL 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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3) FAOVEH ULTIREHS)  HIEPI-
G3#®

4) BASFKEFT GATUVEKT) Hiz3208

5) MMKIWEE (UT NMR r#gd) : HEET
FT-NMR JNM.FX 270%

2. ®E ‘

1D o5—- AR ‘T (b FMZE

2) US—ARE:UI—LRIE “T"1 2 wEER. 5
mlz L CE»L, A&7~z Tl00mlil$5,

3) 2.8%RMAKEF Vv 2 RK

4) PDiEER HAERHFPD 105° 3hr mET

5.

5) HARE¥R : Brook BP0 LIy, PD
w50 HE KSR IEEL, EAABF Uy ALt
CERTIONMEIRE 5 LEABRIGE R, #Hibkrs1r Y
THIHL, 7 vbEFHHEL, 105° 3br BEL,
RS LT D, RGOYIZRDOLE B TH 5.

FEshiReE: (72 V), mp:189.5~191° FRMEIE,
UV MOMnm 049, TR VEBTem™ 1 3400 (O H), 1740
(C=0), 1660 (conjugated C=0). 'H-NMR
85m:1.19 (3H, S, CwH), 1.49 (3H, S,
CwH), 4.49 (1H, brs, Cy~H), 6.03 (1H, brs,
C+H), 6.27 (1H, dd, J=10.1, 1.8, CzH),
7.27 (1H, d, J=10.2, CH).9C-NMR" 2% ;
15.6 (Ci), 21.0 (Cr), 2L.7 (C), 30.7 (Cn),
31.7 (Ce), 32.6 (Ci), 35.1 (Cs), 40.4 (Cu),
44.1 (Co), 46.9 (Ci1s), 51.6 (Cip), 55.8 (Cy),
69.3 (Cu), 122.2 (C.), 127.5 (C2), 156.5 (Cy),
170.2 (Cy), 186.5 (Cs), 219.1(Ci). MS m/z:
300 (M*, 19.2%), 282 (50.2%), 122 (100%).

6) TLC Fv—1t > U&7 A60F s EX 0,25mm
(Merck)

7 TOMBPERIORE  WThbERr Lot
TS5,

3. B}k

1) HAOHHE

LD P D 1 mg ikt 5B % 100ml D5 = —
Mk, 4 VA2 EVE0mI, A& —~110ml wER
Ehink, BT, HBECRERETLETCRE S
T5 BELLE TEOAZ2,—-120BT5. 4V
F o EVBILEBR, A&/~ 10ml$oC 2 BEHE
L, &£2%/7-1BrEL, BET, £+5. B8
w, ¥I—rERRKI0ml ik, KiEET300MRET
B, K&, TG L 2.8 BREAKSEF Py YA

R 50ml iz pHG 2L, Sbrkr YV A68
iz, ¥EfbAF 1Ly 50ml C3EEETS. DOV,
KB 6 ml #ink, 100MKREL, HAREEEL,
b2 v50ml ¢ 3EHHT%, EhrrvvER
AL, BETEET. BEYIBOA 27— &
ZTCHEML, B ET 5. (Chart 2)

Sample *

add iso-Octane 50 mi

add Nacl 6 g

extract with Methanol 10 al X 3

1

Methanel layer iso-Octane layer

extrack with CHZCXZ 50ml X3

aqueous layer CH,CL, 2 layer

evaporate lndd HCL 6 ml
oadd Glrard's Reagent "I" TS 10 ml lallow to stand for 10 min
refiux for 30 min extract with C}IZC17 50 ml X 3

cool in an ica-bath

Cayel, layer aqueous layer

add ice~-cold 2.8'/."1:.!-1003 TS 50 ml evaporate

* TILC & MS

Isolation & Identification Method
for HA in Ointment & Suppository

Chart 2.

2) TLC g XsHADHER

HABERROD 2 % 7 —~ LW, REHEEOEhEhI
DWTRDEET TLC %175,

ElEt TLC Fv—+ vV H#FA60F o EX0.25
mm (Merck)

BHEAE: yeeklas—T72tv B:11)

RBABERE : 15cm

Q) UVs v 7R, (2) BiEsEERL100°n

3) MSWXBHADHKER

TLC X v R LHAR S &Ly, Hfip=
ATHIB L, ROkt EEEAE (UT DI-MS
L) L D=AANy b ARRIET S, A4 VILEE
DT0eV, 4 F VLB  800pA, 1 o+ VIERE : 200°

4) HPLC wX2PD:HADEER

K0 P DO, Img i+ 2 BA B v, 7 b
e Fe73 vEERL, Efc 10ml kL, FEEK
ET5. BlwPD, HABERY 2 2/ — VICHEREL,
2~20 pg/mi OB RTIEIED. BEEREFRI, &
BEEOThZh 10p] #ROL&MT HPLC 247w,
Bohirse<brFa0— s ERWEL, PD, H
ADEERITD.

71 % & @ Lichrosorb R P-18 5um (Merck), 25cmx
dmmi.d. BEHE  K-7er=tr YA @), HEHE: 1.0
ml/min, FEF:220kg/cm?, # 35 ABE  E2iE. B
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- 1000

1 N T T S YO O O |

INTENSITY

100 150 ‘ - 200

%
~10.00

250 300 M/Z

‘ Fig.1. Mass Spectrum of HA

T UV 242nm; 0.04 AUFS
o REN RO

1. HAOHH :

Bailey 59 OHEI LicttoT, FFA V47 2Y-
A&7 — i X AETAEY Ui, :

2. UI—ARE “T” CIBHADHMH

Girard L & X hREZIhi, o5—-1HE “T”
[(CH3)sN*CH,CONHNH,ICI- {5 A& = A {t&ip s
BERAERME O BRI C, BB KB ro vV vERE
BL, BOHESRC XD Tod R = vib&YiiE
TEH R = NMEEWHHERIEL LTabh, EIREK
PHO=R5 e vOMBALY, ¥ PATeA FOBREE
T, BlFEIhTE k.

bhbhil, COREN I7-7 tAFwq FTHBH
ADEER L UCSLHALbOFBC S FREEL, BEL
fek o B, HEAER XY BIFERERVI SR, T
bbHARKEEE F5 Vv e Lk, FEBEcLy
TR YREL, BOEBC LV EELCHAR
FEBEC X Y HESHT 2 0ThH D, FEEMCI
gt fboR s b Wi 2 F v v R BV
LR OFBEC L VEKFRD £43-7 t A7 = ( FO
OEEEBERT > T35,

3. TLC wX:sHADOHER

it Lo HAEER O RE. (Hix#0.35, UVR
ghe X ARHBRALH 0. 1pg, FIEAMETE, . 100° DI
LY evrEf, BHRFEK0. 1pg IHLRUVR
ey s oEXERL, TOHMBBRIZG 0,058
Th ol

4. MSKIBHADHER v
HABERDO~AARY bk, M*m/z 300, M*-
H,O m/7282, #iv— 7y m/2122, i » bh k.
(Fig. 1) _ _ :
TLC X b oit, WEBLAHADRGEIELY

Befp =+ A L2 d DieonC, DI-MS kv
bhicAz7 b AIHABEROZh LB LT,

5. WERITHEOKE .

FEE LY HADDREC M, MECTEL ELP
DERERIOWT, RECX VBELLCAHARKERS
¥, Lichio TERS P DAEREES, HARHHR
THBRTREELSD, —TF, RRLCEETT,
TR EhHABEER 10pg RN, BIELECZS,
TRTCHARBRBL, &4, HEDEC X HHENR
WwEBbns,

6. HPLC X2 PDLHADEER

AEOPD EHADENBERELME Lz, HPLC £
Bix, FRAMIRESEGEO—DOTHY, sr= /T
st (Fig.2) ot sbT, HA, PDOSHHIBEFT
ﬁo‘f\:. .

PD, HAEER Y » 2/ — LIHRL, 2~20pg/ml
DOEEEERIIRIED, Bbhise~< /560~
sEEMEL, BEREMFERLCEZA, HA, PDE
e, BIERAYBAIERERE LR, BEHELREFT
Bodte. WHEEBFILS/N=32LTPD, HAX$0.01
ng TH o, '

Lo LABRRERC & - CHEDEODEC X h HA
DEBLTIEODOVR LRI, ZhieonwTiky s
~ VSR X 5 4Rtk HPLC X BB A
2, ERBEIERY, SBRETLITFETHS.

BRRUEBE

RO, £F5EeonTHELL. Bt
Sal~8, 12~14i3 1982421 4, Sa9, 15, 16i% 19804
78, Sal0, 1T 1978FI2ARAELLDTH 5.

HAOWE, PD, HADEEOHRIZ Tablel o
ERDTHB, BEFIE LFLEHOHAZREREH
fe. .

HAoHEBEIhicd Dk, Shichold Ot ~T
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Column ; LiChrosorb RP-18
(MERCK), 5um, 250mm x
4mm i.d. : Mobile phase ;
H,O-Acetonitrile(2 : 1) : Flow
rate ; 1.0ml/min : Pressure ;
220kg/cm? : Column temp. ;
room temp. : Detector ; UV
242nm, 0.04 AUFS

Conditions :

Table 1. Analytical Results of PD and HA Contents of Commercial Ointments and Suppositories
Labeled amount Prednisolone HA
S,ample Predmsolone L Found " Found Identification
1 Ointment 5(mg/g)~ - - b5.32(mg/g) - -
2 2.5 2.36 ’ - -
3 " 1. . 0.985 . P -
4 " 1 . Lo4 - -
5  n 0.3 - 0.249 9 -
6 " 1 0.978 9 -
7 " 0.5 0.028 0.017(mg/g) +
8 7 0.5 0.115 ? +
9 " 2 0.248 0.672 +
10 " 1 0.911 - -
11 " 3 2.90 - -
12 Suppository 1(mg/piece) 0. 630(mg/piece) ? —
13 " 1 0. 436 0. 083(mg/piece) +
14 " 1 0.135 ? +
15 " 1 trace ? o+
16 " 1 trace ? o+
? : not determined because of interfering substances
Ehd EHS P DORRERECH LT, BRcEL,
<k, Sals, 16 2WTIikPDAREALFRBER
fedsotz, LR o CPDAHARSDBL TS50 L
#zbh3.
Standard Sample-9 Sample~13 “jZT; HEREBOP Dﬁiﬁ&jiéhfb\ % k{ﬁ%b, H
ADERTRETH > cdbDRDOWTRS L, PDEHA
PD  HA PD HA PD HA ol et
DEEEOEHPETEIL P RITCERIED
l l l hic, TOBHITPTHE2AHANI SRHEL T
BEEED HVITHA DS OMD RS EL b b,
3 BHE X3 PDORERCOVTL, BIHEAFL
3 7z, Sal0, 11 S5HAMEHIhish ol &b,
2 HIB, ML) PDORERCKERENHD DL
Bbhs.
0 10 (min) 4%, PDORNEL, SMERE, SFERSEOH
secetion e EfeOMBL EXRRETHD LEL .
Fig.2. HPLC Chromatograms of PD & HA

(R OWMET B ARELHE 102 F51982F 4 AT
RFLI)
X iy
1) MEEE—, R, FNICF, REenT, ZE
HBF - 3EHI%E, 30, 174, 1970
2) EREER, HFRIFEK, WEET © Ek3, 27, 88
1978
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3) HFW=k, RIETMW, IUARSEL, WHREBK BH
FkE - mEATE 11, 216, 1980

4 B, BERT, % oW BHE 41, 71,
1981 .

5) WEEE—, HRliv=v, MEEZ HHRER EE
fais - BEAIEE, 31, 304, 1971

6) teRgEae, FRMTK, WRET, BT : A5
%, 39, 20, 1979

7) Brooks, C.J. W. and Norymberski, J. K. :

Biochem. J., 55, 371, 1953

8) Blunt, J. W. and Stothers, J. B. : Organic
Magnetic Resonance, 8§, 439, 1977

9) Bailey, F. and Brittain, P. N. : J. pharm.
pharmac., 24, 425, 1972

10) Girard, A. and Sandulesco, G. : Helv. Chim.
Acta., 19, 1095, 1936

11) =8, KEERT, BIIEEL JIINBK :EE
smbrege, 7, 17, 1976
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EHFRFERORRECHTBIHNE (F1H LEFTFRFHO shikonin FOER
BOEOB TR HE — BB OF B TSR LW OE,REE®R

Studies on Examination Method of Oriental Medicinal Preparations (I)
Determination of Total Shikonin in Commercial Preparation ‘Shiunkd’

TOMOKO HAMANO*, ICHIRO YASUDA¥, TAKAKO SETO*,
KAZUYUKI AKIYAMA* and HIROFUMI HARADA*

A visible absorption spectrum method was studied successfully to examine the quality of
Lithospermi Radix and simply to determine shikonin and its derivatives as the total shikonin of the

preparation “Shiunk6”.

When 'this was applied to 26 samples of commercial preparation, 24 showed

a similar pattern to that of the model preparation, while 2 showed another pattern and were different

in appearance and properties from others.

The total shikonin values of the former 24 samples varied

widely among manufacturers and even among different lots of .a manufacturer.

Keywords : Oriental medicine, Lithospermi Radix, Shiunkd, total shikonin, determination, visible spec-

trum, commercial preparation

& B

$EW, LARBECERFNC X0 #Sh bt
AT, By, —BAREME L CEEENLORRE
HELAFLTWHEF 20 F 0D L2 wiz bh
T3, FOREMEECDH % RIB(Lithospermi Radix)
ik, PUE - PUARREIRER, WEFEET4A - AIGTRRIREEA
BORBC LAREIRTD, BB KK - HRESE O
KEEE H5VIME - KBEONBEECEY LR
L, SHRFRCHIEHIR T 35D,

BlfE, REFLLTH 10 £OBGHHRIN T
#, TOERGMERAEL, FiE - RREORRKD
b DRE. 2T, FEFE, ZOUFELMA
LMDHEERRT 5 LEEYRL, FBEELT R
1RDBELRACH % shikonin 35 X 8 DMk (Chart
1) PR AL LEERE R ET 5 naphthoquinone
REFEHIO THBZ LEFIAL, THRBEEERER
kb, BFFO shikonin FEEHHCER T 5
BERH L, i, TOTHRBRINA < 7 b 17,
shikonin @ W IR A2 b A EREBTHZ LR X T,
FEHRBIC OV T ABERF 2T ok 25, Wih
L RIFERYECOT, CoFRyHRERCERAL
TRER LG, BT,

EEOH

1. HE

Lz by DirwRD, RIERERAG.

2. E®E '

A3z 320 B ARG EXER, AEBT FX-270 i
KILEEE

3. shikonin FEF L UBREREORAR
PEBEEREIOSEHERLL, chexvEvlliy
%, HECREKELTHIETS. Sk, ZOR
R 2 EfRR L 7ctt, SMERELE& L ORERMT 5.
OB BREANRE 10.58 % v ¥ v 30ml ¢
Brl, Zh% Kieselgel 60,300g (0. 040~0, 063mm,
Merck ##) O»F A r7u= 57 4 —2ffL, =V
CY e F = AT VRER 11D CEHET5. B
HBYBx 2 27 ~A»bEHELT, FEERRELY
B, mp 145—147°, UV 155%nm(log ¢): 278(3. 81),
491 (3.73), 522 (3.78), 561 (3.57), BC-NMR
3%os 1 18.1(q), 25.9(q), 35.6(t), 68.3(d), 111.5
(s), 112.0 (s), 118.5 (), 1318 (d), 132.2 (&),
132.3(d), 137.2(s), 151.5(s), 164.9 (s), 165.5 (s),
179.7(s), 180.5(s). Bl 5 — &h HAFL shikonin
LiEESh, RS CREYSY L —KTH Z &b

Gl ¥t A U v Sl

160 FEFFEERFEXE AT 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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!il"lll © CHg
™ CH-CH - CH=CH
] N,

OH 0 OR 3

H shikonin

COCH 3 ! acetyl~shikonin .

COCH (CHS)Z isobutyl~shikonin

COCH=C (_(:1-13)2 8,8~dimethylacryl-shikonin .

COCHZ(II(CH3)2 B-hydroxy isovaleryl-shikonin
OH
COCHZ(".:=C(CH

CH3

3 ) 2 teracryl=shikonin

Chaft 1. Shikonin and Shikenin Derivatives

shikonin ¢ RE L 7.

B je shikonin #20mg #¥EFEL, 7w ek A
s L CERRS0m L5, & OWRLIERC 5 ml k
b, 7 mwdn sk ik TERICL00m] & Lol 4 B
BRETB,

4 BB _

BERIFZORAN FEEERRLHRCL, £
2 8%FEY, smwm +/DA7I\:JUHK“C—'E&§’§3HZ': Lﬁ.(ﬁ
5ET5H. BEWE 7 v e R L THY, PR ST
ALT200ml 245, ’

REEEFLBFORAY =7 A NAOMEE, #
BOBEDL L BE L LT, PHLHWRBS, SHLIED
CEL, UTOoFER I pEILE, o
¢!

JP =il 5005, J P v =y 190g FKAg 12.58,

SR L O £508 o
€S

2 il 160°C 1. SRERIINA L e MR L L, . 140°

5 AR L A ST 5. BRARTFRS
BCFLVES, $vey, BRI R X5

‘%W%Em%&klbﬁg?% e L.

CInEL 7 HERIR AN, 140°T5 ORIHEE, E
PEEATERYT CWESF, khbksL, 4KER
DHF—ETT. BHELANLKKFTHHL, (=
U OEREEATH LD bERCKEL T, BREMLE
25, ‘

Fhe, = FABHOLT I HER AR R, B
BOFHEIC L DB LT, '
TREETRA HEREER L ) B IR ABLE,
BIOELZEHER I VEEBALb D, 5 81261
DREBFHH L AR L e

25 B

HERBHEORER ﬁﬂ%lg%ﬁﬁb,aua¢wA
CHH U CIEREIRS0m L L, RERBWK LT 5.
ik L UEEE 360-~600nm DEET, shikonin

FREERIE R L URBRBRORNAN 7 P REL,

HORINA 7 b A% Sl L CEBRBREAT 5. ¥ i
520~525nm 1c 3513 B BAL DR A B CRBEE DT
ExREL, FIClEslU B shikonin {0
FREERD 5.

o BRELUEE

1. shikonin OEEXICDOWT

EOWEE shikonin Fi1x, <VEY,
SN, AR =N, n«\—*r*}‘/, :,7 u.u*/w\%'v:ﬂ
BELIDTHY, Hx OBWOBA 7 b bFED
Ax—YEFRTE LMD, SR DOBRCHRT 5 RET
DU OV TR LI L 25, x X/ — MCETE
CHY, n-~FHY, =F =T LRISERO— A
%H’T—-Ec‘:f{ofﬁﬁﬁb, ~NVE Y, 7| mRL AR
IEEWEM L. uOF%mB,&WG%ﬁﬁhiU
%é{é%%‘lﬁbf AR VN 3 24 L'C)Eﬁb Z:g.
relik.

EEIEOBR %ﬁ*Dsh@ﬂnﬁﬁﬁﬁtﬁa&
&Lf,_?ﬁbm,Tﬁ%klU%%%W%EﬂﬁE
P, EAbE, TA Uiﬁi]l]%_l ) shxkomn ,3;3@55‘-
#é&%%é%fﬁi¢éﬁ&m&% LT3, Zh
B@ﬁ&®5% %ﬂ%%%ﬁ%%ﬁ%ﬁﬁﬁﬂﬂrm
HBLSEE ,Hglkw?l5h,¥ﬁ%l0%®@@
Eﬂ@%iﬁﬁ< shikonin JF DB (1 FHE T

ik,?wh)%ﬁmﬁéﬁ&u,ﬁgﬁﬁﬁﬁﬁ
nu+wA%%Lm@mf+)7A5%&%m,ﬁﬁ?
Bk, =AY a VEURLEL, BN EH & s

o, Bz a#&,w¢mmﬁ®fﬁé?,ﬁﬁTﬁ
X b,
shikonin, EEEMi= ¥, =7 LBHO L+ OFERE

=T —
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@
!
i il _\! ULTRAVIOLET
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\\/ 4 i
Vo i
W \!
0.4 (¢) i

Absorbance

VISIBLE

(C) ,\,J I\\
II ’\” ‘|\.

260 300 340

400 500 600 nm

Fig. 1. Ultraviolet and Visible Absorption Spectra of Shikonin (a), Lithospermi Radix Extract (b),
Model Preparation(c) and Model Preparation without Lithospermi Radix(d)

RA7 bz, Figl X5k, BERKEOx—v
B, ERIIE520nm A OB KRINE BT S
DWMIEL A

bt shikonin FHEHFE L, shikonin L VOED
FEARCTR LB UBRRIRAR 7 P AEFL, D,
Fh S OEBEEMISTFEL WD Lnb,
HEFE LTHAY, # shikonin BTEb Tz el

RESH  EBERRYEEFRLC 10.0, 20.0, 30.0,
40.0, 50.0 pg/ml DEWKHEIED, 520nm [HEC RT3
£AxDBREYRELRERLERLALIA, EA%
BAEBENE LRI, 7S, 490 nm 55 3 &2 U 560 nm
HECR T oMo 2 2OoBARIRCELTh, R,
BEALE ERIE LRI,

RNENRSER =S4 e 2Bl Chei
s - % 22, 5m/ (# shikonin £ 0.484mg) » IEFE M
%y KBETMBLEYD, BELCEA LGN L=
F AL ERSBEMEEH, YT, Wid0FE TR T
¥ shikonin B%ER LHER, ERRILFE8.3%,
“C.V.1.4% (n=5) LBIFTH-Tc. . .

12, ﬁm%ﬁﬁﬁmwTﬁ%sz«ob»uovr

R EFI oW T RBEINA S 7 P2 RIELERE
RBRE T ot & 25, 260824 BCEL T, =7 8
Kl BEEDs 2~y (Pattern 1) %RLEA, 28

shikonin

i, Thbb3fiofe s~y (Pattern [[) %KL
7o (Fig.2, Table ). z o 23, BROGHZEL,
Bl oRV2HT5LDTH D, HREATHREREL
RETHMOUEL L, ABERE R L Tk, —F
IR 2O A~ h—~Dft e v b & 1BERDOWT
FAFCRRLALCS, WTFhbEEk <2~ v (Pat
tern [) RLAZ b, TOXIBREYELLE
FELT, $LETED, »2VIXHEKEFSO shikonin
Hoo, BRELSENRBIhL
3. WIREDFHFhOMH shikonin BICDOWT
Table 2 iz, 8 thDEEFHFIR D shikonin B OHE
ERERYRT. COKBEN B LA X 51, ¥ shikonin
BOFRDL DL 1. 401mg/g T, H/D0.554mg/g O
W2.5ThHY, K-t —EEhi) D7 Y F0E
Wdhte, Fic, TableSipRlLick s, Al A — 7
~oDwry kB0 shikonin %, BAME(. 732mg/g)
L R/ME (0.5%6 mg/e) ORI 3fEORERLY, R
— A=A = DR/ T, £Ory MERZID XL 5KA-T
VERHHLENLELD L, A—A—HiL AT YR
LB LT YRS IBILLEELRS. L2L,
Table 3 D B#HBFHic>WTRS &, flim v b LIXEAK
STREOHBTHH LHEWMSh S Sample 1 DEXER
GiL, AR EEL DR BMD6 =y b DELG (Sample



98 Ann. Rep. Tokyo Meir. Res. Lab. P.H., 33, 1982

0.6

Pattern I

Absorbance

0.2 1

~~~~~~~~
"~
~
"~

400 500 600 nm

Fig. 2. Visible Absorption Spectra of Commercial
Preparation ‘Shiunké’ with Pattern I and II

Table 1, Classification of Commercial Preparation
‘Shiunkd’ by Visible Spectrum Pattern I

and II
Number of Number of Total
Pattern 1 Pattern II Number
24 2 26

2~7) Offix, EIFELLTED, 2oz End, K
BEROBIR, BEHE, FICHURTESY —E&H
FTefFszbicky, BHROBELLENIBBZEN
RIS,
74 El

TREECENEREY BT, REFUHAPORBD
EWFRBRET, ARC, &F3h% shikonin T
B ERET S HEERE Lick 25, BEFLERNY
bhic, £2C, ZOHERTREFACKEL, &40
B AR b Ake T A HE L L L o 5h, 268D
BERUMBENFAEO A 2~ VERLEOECHL, 28D
BRI ot s~ vERLE., ZOKRIE, hb2
ORISR REE R R L Tl L ENIBLT
¥, ThHLOREMT, BRARZ Pr2flETHE
ER IS THRIMT B LM TH o, Fle, TD
2 BEE B 248D\ TR shikonin & EE L icfR,
AR B IOFE—2 - ~Dr vy M, SRR
eAAg v epR@H bR, LL, =8 i35 Y &0/
BRI RO L EEELELE, REFUFO

Table 2. Total Shikonin Contents of Commercial
Preparation ‘Shiunk6’* of Different

Manufacturers
Manstactures Nmber of (Tl g
A 8 1. 015%*
B 7 0. 804**
C 4 1. 224%*
D 1 1. 401
E 1 0.734
F 1 0. 588
G 1 0. 554
H 1 0.712

* Commercial Preparation ‘Shiunkd’ are defined -
as those which show Visible Spectrum Pattern
1.

#% Each value represents the mean value of differ-
ent lot number samples.

Table 3. Total Shikonin Contents of Commercial
Preparation ‘Shiunkd’ of Manufacturer

A and B
Total Shikonin (mg/g)
Sample*
A B

1 0. 808 1. 564
2 0.878 0. 689
3 1.178 0. 627
4 1,731 0.758
5 0.711 0.753
6 0. 596 0.614
7 0.817 0. 625
8 1.398

b'e 1.015 0. 804
¢ 0.388 0. 340

* Lot number of each sample is different.

EEEOLEENTRI I,

Fio, BEBLORMA, Tishb, BINARZ A
O fFEds X OHR shikonin & O L AEEHNRETE
BE& LT, FEk4a3gpho shikonin HEEED AT Y
¥, BETEBDBHVIRERKRTFFRO shikonin oz
1®, BEELENELOILH, ThbroWT{HEET
Bicdiit, SET - BB EREOIEMR, shikonin
B AERTHAHELNEELELS.

R AWredich, REFEFORKCHEDHh
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In vitro l2&3314 82 2 > OWBAEZECHEIDIHEREE2H
miRSESFROT F LV R

TR B o

oW Ao

Study on Microassay of Pyrogen in vitro (II)
Endotoxin Content in Commercial Intravenous Solutions

HIROYUKI USAMI* and KAZUYUKI AKIYAMA¥*

Studies were undertaken to determine with synthetic chromogenic substrate (SCS) test on the

pyrogen contamination in intravenous solutions (large volume solutions) and to define the pyrogenicity
of LPSs from various bacterial strains and various doses of LPS(E. col7 O111 : B4) with J.P. rabbit

pyrogen test.

SCS test conducted on 41 commercial intravenous solutions from 1979 to 1981 revealed that

- endotoxin content was 0.00-0.10 ng/ml in 12 and over 0.10 ng/ml/ in 29.

Only 3 (7 %) containing

more than 5 ng/ml failed in JP pyrogen test or required retesting and 5 in 6 containing more than

0.9 ng/ml failed in LAL (gel clotting) test.

The rabbit assay was used to measure endotoxin potency.
found in the following order Y. emnterocolitica O3>E. coli OB55: B5>E. coli Ol11 : B4.

As a result, the febril potency was
The order

was the same as for the amidase activity with SCS test.
The febrile dose-response curve of rabbits showed linearity in the range of 10-200 ng/kg (1-20

ng/ml) of endotoxin E. coli O111 : B4.

The result showed ca. 5 ng/ml (60 ng/kg referenced to

E. coli O111 : B4) as the pass/fail criterion for medical devices.

Keywords : pyrogen, endotoxin, lipopolisaccharide, synthetic chromogenic substrate, intravenous solution,

E. coli, Limulus amoebocyte lysate

%

REEYE (=v Vi Fv v, LPS) BROAERE
LTy ¥ OfE ERECHE T 5 BAER TR
HABD D B, HHEERERO A T HEAR S
THLONDY, TOHE=VF by v OBMIED
TR, WIRPEES-D100~1, 0005 D 1 BEFERK L /e D
= L BUY SRR EE-RRBRERT e RTS
S ERER L D L X 5 102 EERRED Limulus
test(h 7+ A =RBOEA IR T, ZhitLimulus
lysate 3= v F b v VOER CRAENCEET S ¥ v
RIS L D HET AL OTHBHY.  FR1980E itk
BEERF—EAREE Limulus test 23EHIhi. L
»L, FAEHBEIRREDOEBNASERED DIE
Bt kir s, EE DX, Limulus test OFEAILH
L L WREHEAREREN S VB HEE L DL E D

mj

CERETERELYETH I LD, SEEkky
AT, miRMAREAFo=v 3y AIEB 2R
&, FBRCRARBMEDERR, © e B 2 Tk
W, FORBIOWTHE L., =V P idv vl
B & SEBE R D BIRIT O\ T RE L o 0 O T
T5.

E B

1. BVELLIVER

ARAERy b, 378y b, TAIFy v TR
B, AA7 A YERCERT LY 5 ARABIT
FRC250°, 304 Ll LR EREE L.

B3z 320 B ARSIIEE, HERIE 2 mmx HEER 10
mm ¥ .2y b, FEHLLNE HKEH Ep 6121
pyrogen test recorder i L7,

2. BELIUHEHH

* BURER S AT R R LR SR R

160 BRUEHEKE AR 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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1) AEEEE : pyrodic 4{bFTHE

2) Limulus lysate: S v ¥ t{bEETE#

3 =V P rFEoy (NERE col Olll: B4
4 B HEREEEE L 0 RS h 21979 ~
19814E ¥ COIRFM s & C19814EEE DHKIERBRIR M.

3. EEREE

1) FEEHBET s R

@=v ¥ v (LPS) ORE#EkO L

HRFEH#EWESBRCME, HEKXT, R2AXNERES
BEet&MEMHE, BEEEDE 2177k,

Yersinia enteroco-

litica, E.coli Ol11: B4, E. coli 055: B5 o LPS

O 1ng/ml B x Y v+ OMKE Lkg 24 b 10ml FEL,
5EEIER L TR 2 — vEER LA,
@ LPS ik X 5 FHOIRBERIFEORE

¥ i\ % E. coli O111: B4 © 1, 5, 10, 20ng/ .

ml By FOkE ke hlomiEEEL, RE4RLE
AEx 7y b L, BE-RKGHREERDE, ¥, £
RERORETO 5 BHOREA X — VEIER LI,
2) Limulus test (¥ A{L¥EE)
BRI RERE v R b VRERERE - TT
oY '

3) AEREHE

HHR DI AELPS ¢ E. coli O111 : BAD0.1—2.5
THEAVCCREREIE

ng/ml REO FREFHEL,
BRU, FARRCEELCREFO=Y F 3 v EE2H
E L.

BRELLIUVEE
1. REGETHCET IR

BRI A\ LPS 1 E. coli O111 : B4 O£ AR TD

BEARERELRD, AERGHERYERT S LFie.

1 © & 5 1~20ng/ml P feh s 10~200ng/kg O

RECEEEREEYTR Ui, FRLEAEIR0.08°~1.4°
THoie. dng/ml PEThb 0ng/ke BETRB

B B REINRHEEEED0. 6° 2 R LT, RITTIX0.6° .

Tz AL ON2WhiE: 5 B, 1K, 3K

DEHMNL LML 5 & ERBECRRELF R L LT -
WA, ThbbERR» B EREEY I bT=Y -
CF b v VBEE E. coli O111 : B4 i3y 5ng/ml ¢
Bote. BHTIR0.COMELRLHIEE LTV 25
b DEBERE T — R T F ORI SETHBDOTE

BB R EREY b 7o DT RN S 5D, EE
=V N Ve b2 0.1~1pg R#ELEE 38°
PUEORHFINREIR T B, ¥FKHBETO 5
RO 2 — i Fig. 2t & 60T 1~ 2 i

1.5 4

—@—

1.4 |

=
N
T T

(=]
~
—_— —

Change in Temperature (°C)

10 50 100 200
DOSE,ng/kg.
(LOG SCALE)

Fig. 1. Rabbit pyrogen test dose-response curve

for endotoxin E. coli O111 : B4,
Each point represents the mean + S.
E.M. of 3-6 experiments.

2,0+ Dose 10ml/kg

@10 ng/ml
QO 5ng/ml
A 1ng/ml
®

/

/ [ J
L O== O
/,O’ O\‘O \.

~ T,
, AN \—.-A— ——— —l\

- =

o AT e ac T = =2
0 1 2 3 4 5h

®
" \.\.

aToC
k=)
INJECTION

0,61

Fig. 2. Febrile responses of rabbits injected with™3

various doses of LPS E. coli O111 : B4

DH Y~ 7 RSB,
LPS o ¥ X % Rl 5 — v D% Fig. 3 1@iR
3. RBUEMIL Y. enterocolitica O3>E. coli O55 : B5
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Table 1. Pyrogen Contamination in Intravenous Solutions
No. Formulation Manufacturer Chrong;?xiﬁ assay* Gel clot Ralilgistt ;}}.rrlg.gen
1 amino acid A 0.06 - -
2 " " 0.19 - -
3 " " 0.10 — -
4 " " 0.01 - -
5 " n 0.03 - -
6 " " 0.03 — -
7 dextran " 0.41 — -
8 " " 0.17 - -
9 " " 0.20 - -
10 xylitol " 0.09 - -
11  dextrose " 0.01 - —
12 D-sorbitol " 0.07 - -
13  amino acid B 1.21 - -
14 glycerin " 0.07 - -
15 " " 0.12 — -
16  xylitol C 0.18 — -
17 " " 0.22 - -
18 " " 0.03 - -
19  maltose D 0. 00 —_ -
20 " " 0.00 - -
21 amino acid E 0.49 — -~
22 " " 0.12 - -
23  dextrose " 0.05 - -
24  sodium chloride " 0.10 - —
25  xylitol " 0.20 - —_
26 " " 0.07 — -
27  xylitol F 0.14 — —
28 " " 0.23 - -
29 H.E.S. G 0. 80 — —
30 maltose H 0.19 - —_
31 " " 0.16 - -
32 gelatin polymer 1 0.41 + -
33 dextrose J 0.15 - -
34 fructose " 0.66 - —_
35 xylitol " 0.34 - —_
36 1" " 0.70 - -
37 " " 0.91 + -
38 " " 1.21 + -
39 " " 5.22 + retest
40 " " 9, 80 + +
41  dextrose " 45,53 + +

* as LPS E. coli O111 : B4
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@Y. enterocolitica OF. coli O:55 B5 AE, coli O111:B4

2.0+ ® ‘\.
.//\\ ‘/’ \\
z / / [}
S | ]
[ Q. \
.(o) 107 B /’/ \~O\ @
= Z “O.
< Zz /O/ ~oL_ \.
e \O*”‘O\
, e s SRS
B 20N
T T T T ]
0 1 2 3 4 5h
Fig.3. Comparison of fever reaction of rabbits

after intravenous injection of lipopoli-
saccharides from various bacterial strains
Dose : 10ng/kg

>E. coli O111 : B4 OJRT7 & # —¥iGHAbiEE AL
HERA bR, ¥ — 2131 ~3KEH B b h,
Y. enterocolitica DFp#hx—~ Vit 2 By EL, F
BIEEAE LB LR RLE.

2. TRSEERE RO F MR RIERE

7 3 EREIF], oy b~ VBIH: SR BRI
oW DR % Table 1 i3, v+ +¥REKIG
Bl b o 24, FHRMR1G L BEEFTRYRTH O
Dighroleh’, SREBERC L ERE IS B ER
DOFGREABEE I N, ThbbllEER s 1.72
ng/mi, FHK{E 45.5ng/ml, Fig.4 w3+ X 512 0.1ng
/ml Pl ko d o 418kF296 (71%) Tho7e. 0.9

ol

2,04 oo
\.
8} o . \\\
f— 5 ./ \ ®
< 104 E / Bl AN o \.
Z o o O~
0,61 J ) o o~ A\. O~ - oxe
@ - .
A e,
1 ==Or T T T T T
0 1 2 3 4 5h

®No, 41 45,5ng/ml as LPS E.coli Oll11 : B4
Dose 10ml/kg

ONo,40 9.8ng/ml

ANo0.39 5 2ng/ml

Fig.5. Comparison of fever reaction of rabbits

after intravenous injection of sample
solution

ng/ml BELYEZ 5O 6 HMkd 5% AL E &%
Bikch ot Sng/ml BESEL B O 3KMEP 5.2
ng/ml o 1 PITRGTREMNYERRBRAR S oo el
Ing/mi H#z % 2B Th Bl Tchote. i
~f= LPS : E. coli O111 : B4 o 5ng/mi HIs8iEk%
RLACERYEMT . BB x— v Fig bRt
8D THREKME 45.5ng/ml OBffIE=v ¥ FFv v
EHD 2 IEMDORE AL —vRE LR, BEERTLY
MErERL LR, DEOEE,LITREIid o7
25 ] OB Bk 7. 2ng/ml & HERIE MEH T
bhi., ¥cA—#E0MKTH-Thry FPRIVE
FOREER X hENRA LR,

®

eo| gel clotting test
positive

15

112
E 11

Number of sample solution
10

] T
0 0.5

s ok
Bl

rabbit pyrogen test
positive .

~/
1.0 5-0.ng/ml

Concentration of LPS as}E. coli O111 : B4 byfchromogenichassay

Fig. 4.

Chromogenic assay vs. rabbit pyrogen test vs. limulus gelation test
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Studies on Examination Method of Household-Necessities Containing

Poisonous Chemical Substances (VII)

Determination of Organochlorine Mothproofing Agents from Wool Fabrics (III)

KIYOSHI TERASHIMA*, TERUHIKO HAGIWARA¥* CHIYOMI OKUMOTO*,
MACHIKO NAGASHIMA*, TAKETOSHI YOSHIHARA#**
and KAZUYUKI AKIYAMA*

Mothproofing agents of dieldrin, 4, 6-~dichloro-7-(2, 4, 5~trichlorophenoxy)—2-trifluoromethylbenzi-

midazole (DTTB), Eulan U-33,

electron capture gas chromatography.

and Mitin FF in commercial wool fabrics were determined by

Some modifications of previous methods were described; methylation of DTTB with l-methyl-3-

p—tolyltriazene and a direct assay of 3, 4-dichloroaniline formed from Mitin FF.

Eulan U-33 was used more than any other. agents. The pesticides were found in 16 of 32 carpets

and 2 of 60 yarns.

No pesticide was detected in all of 11 diaper cover samples.

Keywords : mothproophing agents, dieldrin, DTTB, Eulan U-33, Mitin FF, Commercial wool fabrics,

electron capture gas chromatography

##
Ry LRE T, FEUSOBRFE LT Fglre
MU X 5 le B HRUERRET AR V- Sh T E b,
ZDSBTF4NFYVELID 4,6-2 7 ra-T-(2,4,5-
FYZRRT 2 ) F V)2 U TIAFAAFARVYAL
V= (DTTB) i1, 8BF, FroadEms g, ¥
PR EHE T L A S X O EEREE L A ET R
o, TR DEENLEETAY L0, TEENE Y
EETAHRERARORFICET2BEIY © X b, 1978
F10H 35 L V19825 4 o, FBRSBHOEGERITL
HEh 30pg/g UTHGENE, Ll DTTB K1k
U EDRELEWTHBA 1 FvU-33, {7V FFR
DTS, HIREROMTERL ST AHE
A, BELCOBTHENRHEME Y Asrn<t
7357 (GC-ECD) %\ i85 & L 0L & 0B
Wtk7 w—= 757 (HPLC) # Vi HESPaiLbh
BOKTHB., o TEELIL, 1976~19804F 1 iR

il

WM L ZA IR CHEFBHR/COWT, T44F

Y VRANEBIC R 342 Kb E, 34 3SEHOPIRAIC
DWTIREE b OF R ETOEELINL 185 % E
Bl

EEBROB

1 R OB, EAEER Y v s BREEESR
B, 1-xFA-3-P-+ YL b ) TEY (AFA4-T); E
AL ARE. 3,40 717 =V v(3, 4-DCA);
IR A~ Vi LIRS Licb 0. &6 IR E
&, mp. 71.5°, FOMOBIITFCT Lbh Dig\vb
¥ pRfeBuvic.

MTHEEME S+ ¥V v, BEAEARA
DTTB; fmtMZERERREmA. +4 7 v U-83; »»
SR, $ v FF; mp. 230~231°, dmea gl R

2 BELIVEER GC-ECD; BESifEiH, GC
-ACM PFE (B®Ni-#H#M %), #HEMSHES
Mettrer #-8; FP~-1, r—%2 Yy —= 38—~ ;

* R A DT RT LR R R

160 FREHERXE AR 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Gl cl cl
1 c1 0 cl
| 0
cl / €L N wm
c1 Y
Ch
Dieldrin DTTB.""
SQ,Na
Cls
{i;ZEL-o‘ cl ¢ C1
NH
R=-H R HN—CO-NH~<:;:>—C1
SO,CH,C1
Oty c1
Eulan U-33 Mitin FF

Fig. 1. Mothproofing Agents
* 4, 6-Dichloro-7-(2, 4, 5-trichlorophenoxy)-
2-trifluoromethylbenzimidazole

BB SRR SEN. BOOMS  EEEOEBHK
Rerfl, H-1002. RE 58 1 7 +80EFHE, U-
SH,

3 BE 1976~1980FEMAOTHHEBHM. ndsn
~y bEIOCEHHEBCOGTIEL, SEETEDO L O
EOLK, THEOLDIXLO X EHRE L.

4 GC-ECD 4t ] —7ciEH] ; 10% Silicone DC
QF-1 (Chromosortb W AW-DMCS, 60~80 # v v
2). BT A AE3Imm, BX2m, #5 A BE.;
HEAOR L UHHEE270°, 7 5 A 1BRME230°, %+ 97

#HA; B#H, 40ml/min, ECD; Sensitibity 10202, range.

0.08V

ST —» 7 »ERMY 150°, ZoOMofEMz] LR
L.

5 Bk FaArVy; (HEWELEETHHR
BERAOBRFICET 558 CB#BRL T .
DTTB, #4 9 vU-33& L0 5 v FF OREBE
DFE; PRENDOHEIIBED OFEPEHE - TT - .
MY U700 0.5g 2L, 50ml o3Ligf &K
DEFZ AR 10% NaOH 10m/ %inz & & X &R0 EY
g LIcDb, =—5 0 10ml #ing 5 R E 5558
OOMEL, =—F A BEESRT 5. Ecfkcbiy 3
EEDEL, &=—5ABEAihE EKNaSO, Tk
L, =—FAREELLOBVEY 10ml %n% iiF
LERHAE L LT, SEHOPRA SV TEZhZRT
FROBMEETS.

DTTB; BE®K 2ml 2L b, 0.5% A F1~-TxV
EYER 1ml 2k, BESAELHTEEKBLET
50fImET 5. BE~vEy Sml 2k 55HiR:
5LicobvEvEESRTS. Bchffcihtiz 3
By BELLXvEvEradhbe EKkNaSO,TEERL
BHEHAERTS. TO5ul #GCE&M 1 CHITL, ELK
A FNALG 2 IR DL S im0 D ¥ — 2 BOFIERRD
BRYE Y ABRC OB LR LCRBR I b F0R%
Rbie,

A4 7 v U-33; BREEE 2ml 2 &L _vE v T
HEFERL, 2054 %G CLE:] THITL, EEHED
Ve 2 T A& — 2 DB XRS5 5. HiciEE
WHEeOWCRBRIC B LR LR BE L 085S
R Iz,

ISV FF, ARBESmI ) v veBEL
Db, 10% NaOH 10ml % jn% 304 FHE KBH L,
39V FFRMAHRL TS, 4-DCA L35, B~ v
XV 10ml &g 5 5HEE 5 LD bR vE v By
BT5 BFeEfchte 3EEIEL, aXvEVE
T &Eb® Kk NaSO, THBEEERRL, o 5p
EGCHEENI TR LY~ 7EERD, FIClr LiE
#3,4-DCA OB bLZOEHERYRD, KRRk
b 35V FFE Curr(pg/e) CHE L.

Curr=3.03x [Cy,4-p0a) X [m]!

Cs,a-nea; 3,4-DCAE (ug), m; RBE (2

BERELVER

1 GC-ECD » 35 A08HR ; FhEhOBRFIOS
Armw 75 sy Fig 2 Rt BELOBEYD X
SiAA 5 v U331/ r A7 e<= 75 A%RT
DCHE— 7 DML EANCEERO ~ ) 2 VRKE
HERAWHESE LR, GC&E 1 oBaTRIF e —
7 &B . RICF—F 5 A1 L BMOBTRFDOHH &4

I Eulan U-33 DTTB T
Dieldrin

0 5 10 15 20 25 o0 5 10
Retention time ( min )

Fig.2. ECD Gas Chromatogram of Dieldrin, DTTB
(as N-Methyl Derivatives), Eulan U-33 and
Mitin FF (as 3,4-DCA)
1) : Column temperature 230°
IT) : Column temperature 150°
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FHE LA CAHGCHE] © DTTB A, ¥lcffl
Ti#v FFRIUF 4 A ¥ ) vORBEENTEETH
7z,

2 BRERGSIUEEBRR AOTECREGEREL,
ZThEnRORBEEY Sml L LFD S5pl #GCIlREA
Lic. FREERFIITNCS/N=4¢ & L.

DTTB ; 0.03~0.8ng O CHEE%E % EREFK
B L, EERFE 0.3ug/g Thoie.

445y U-33; 0.1~1.5ng CEATBLELEG
PEALL, TBERAT lpg/e THoTe.

$9v FF; 0.1~2.0pg ORCEM %A 5 ERBIR
BRIz L, EEBRFL 25pg/g THo .

3 FEAEOBRH BELOSWED LARSIEOE
Eaf#mix, DTTB OEBETI LELZD AT
FELT, HMLBVKGT, AE BiEos2sn
@O b, BELEG CHERE U THRLER
TEBAFA-TDO.5Y_VEVEREE VI E, B
XU i v FFOMADRIT X » TEET 5 3, 4-DCA
LI 7Ad e TP LB TREOEEERE LI E
THS.

DTTB DT TBE#4Y lmg/mlD ~ v+ v ¥ 1ml
FEh, AFA-TRvVEVERYINL BRAGHASRLM
v, HEE RemE L 2 F kDR Lic

N-2FLEEOMHE ; NvEVEIO~F+ 2
Th%xh 5ml $o8 4 B D W UBHH LR, 3
hih A2 BRc b I hic

AFA~-TREDESE ; A51~-TD0.5 1.0, 5.0,
10.0% < v ¥ vERERHUL, 20 1lml FoH %
N ORE CHEREGE LIR30 EmB L L 25,
Fig.3a iR Lick 5ic, TNTOERET—~EDN-2 5
SR E R B0, 0.6% A FA-THERK 1ml #H
WhHT ke L

FUGHH 3 X ONRE s URSKM 2B L L, B
% 5 10, 15, 30aM L& k3wt &5 Fig 3b
WR LA L 51 N2t FAEDERIL 549 T C—F
L b BEIR e hs o To. EREEE20°TIT 5 & N~
A FUEOERITIERITEL, 300H% CHEEKR TRIE
TRIBHOWLTY, S0RMIETLINE8% TH -7

P EofER»S DTTB 0 £ 5 a4ki%, 0.5% 2 F 1
~T v VK 1 ml %02 BEKE - 5 2B+ %
TEEl, ToH~SvEyYSmidoR 4 @M LoYIR
L.

:FFF 19 v FREEPGELOmg ¥V, 104
NaOH 10m! #inxBEACERL, %FOMmeEE430

60, ¥IU1200HEFEL, ThEho 3, 4-DCA A
BERHELicE A, Figd @R L 513050 THI95
%D 35V FFRHMBINPB—ETHote, TDOT L
2 b RGBT 2T E X300 L Lie, Ei
3,4-DCA DHHBEIIEERE b OWMED wffvvEy
& L.

4 TREERZOMIOEE AFVECKESTH
RFERRPOPRFOEZELTV L DR % Table 1
R L,

BFmIHFOFHEL 2 -~ X higESh, Th
FRhF 4+ FY v 100~300 pg/g, DTTB 250 pg/g,
F4 5 v U-33 5000¢g/g ¥ L8 s v FF 7500pg/g
THB. RBROFE, BEMTECHELTELIE
EERETRTOR L ORMEO HF DRI L T 54
RERD ot ThSDOBEHEI OV TUXEEBOMAHI
IBLEEIRTVLBD,

ZDZ LD LY RAMR BN T TR M BRT
B LRV 27D, Fh b OB RN TH O E AR
EofREc s L Bbh b,

a) b)
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Fig. 3. Effect of Concentration and Reaction Time
of Methyl-T on Methylation of DTTB
DTTB was refluxed with 1 m/ of Methy-T

benzene solution
DTTB : 1 ml of benzene solution(l. 0mg/ml)

Mitin FF(10mg)

-
O
o

—~
2

reflux in 10ml of
10% NaQH solution

Yield of 3,4-DCA
v
o

0 30 60 120
(min) 3,4-dichloroaniline
Reaction time (3,4-DCA)

Fig.4. Effect of Reaction Time on Formation of
3,4-DCA from Mitin FF with NaOH
under Reflux
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Table 1. Detected Cases of Mothproofing Agents from various wool Fabrics
. Producin, Agent (pg/g)
Sample Material % countty  Dieidsm DTTE E(:llan U-33 MitinFF
Cloth ‘Wool 100 Japan ' 1.2
Lounge Suit A ” 100 Ttaly 2.0
B " 90 Japan 1.0
Nylon 10
Coat Ladies’ Wool 70 Swiss 169
Polyester .30
Hat A Wool 100 Ttaly 421
B Rabbit 100 Japan 10.4
Sweater Wool 50 Italy 21.8
Acryl 50
Underwear Wool 100 Japan 7240
Waist Colth " 100 " 5500
Long Undergarment A " 100 " 58.1 33.8
" 100 " 82.3
~ Glove " 90 " 6300
Nylon 10
Socks Wool 85 " 1360
Nylon 10
Polyurethane 5
Yarn A Wool 100 Norway 5900
B Alpaca 100 Italy 84.6
Blanket Wool 100 Japan 5720
Carpet A " 100 Belgium 1490
B " 100 " 932
C " 100 " 280
D " 100 " 30.0
E " 100 " 926
F " 100 England 172
G " 80 " 129
Nylon 20
H Wool 100  Germany 1930
I " 100 " 24.4
] I 100 French 1200
K " 100 Hungary 126
L " 100 Japan 549
M 1" 100 i 919
N " 100 unknown 658
(e} " 100 1 396

NEDRIREDARATH ot LOBRNIGIEREA &Y
B A TUREN DI E o e LR ERieh e,
BFRFIREEHIAE Far vy v 5 BAREED bk

1976 EBADRFER 2 itk (A—2—2 =) #EHCH

HIRBFRBFIOBHICONT ARECBTRLE
R RFDEH X R DR T, 50% (32#%fkR
168 i Lic. KERTR TR 5 < 60tk
ch 2 Btk bR X e, b eI 3hc s Eb
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HEhieh, BEELBL =0l 18k (L97T6FEBA)
T, 30 3BREROWTIHERECH - b
BRI BRI RV EBbhic, 445
vU-33 ; SEORERERENOBRVEHAIRTVS5LE
b, BHIRFREIOHS0% I EE DTk, &
CEBEYCERCHEHEIh Ui, $FvY FF; 345
VIERCHEHET, FeBRECREIh. i, B
W, THEREFCHRE S FRAMRTE L, BREEK
CABRBEBEAB LICLORMTHY, KM JOM
Hulg Sl I o e

T &

HEEBHMTOWT, BECHEHIRCVAEER
iR ThsF 44 Ky v, DTTB, #4535 vU-33%
Yot : v FFOEEHBCOWWTHREHEL, ¥izhbo
BRI 5 M IRELAEL .

1) DTTB @2 Fa{bHl & LTC0.5% » FA-T<v
¥ VERR A, BEINLE 1/100~5 S EofiEc
DWTERBH 2 Frb¥ i,

2) 17v FFRmksafEL 3, 4-DCA &1L TGC-
ECD CHIZEWEETH - 0.

3) GCHEARIOY QF-1 A, FarFyv
BIOs#v FFRiks 5 AEEMEEE 150°c, DTTB
F L O 7 v U-33 1% 230° CH R Fh RS E R A Y
THote., TAPHEOEERAIL S/N=40L %
DTTB 0.3pg/g, 44 5vU-33 Lpg/g X5V
FF 25pg/g Th -1z

4) WERFEBHMOBAEMBRITKO LB TH oI,

a) R O50% P RSB EE S h, HFeg®
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THoTe.

b) F4 4 ¥V vk BARCRIIEI9765E AR HIE
BHBL b DILTeh 5T,

c) DTTB S hic 4 ke L RERE 2388
EAEB2 oD R T, BEEBIN TSR EERS -
EBbhic,

d) 45V U-331ELBRCHEHEh, BRI
FIB B D50 % b e,

e) ¥ v FRsBEBBH IR, WihbE
BETH T,

BB ARGl h, BEAERBEELTTE s H
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BEBA D I bh B AEREEROS « CRHBEL ¥
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Hygienic Chemical Studies on Dental Treatment Materials (II)

Determination of Arsenic, Lead and Cadmium in Dental Cements by Flameless

Atomic Absorption Spectrophotometry

TADAHIKO UETA*, SHIGEKAZU NISHIDA* and TAKETOSHI YOSHIHARA*

Contents of arsenics (As), lead (Pb) and cadmium (Cd) eluted from prepared dental cement were

determined by flameless atomic absorption spectrophotometry (FLAAS).

The samples of test pieces and powders were prepared as follows. After dental cement was prepared

to obtain the most appropriate consistency, the test pieces were formed in sizes 20x15x1.4mm, and a

portion was stored in a desiccator for 24 hours.

The metals in the test pieces were eluted in 14m/ of 4% acetic acid for 30 minutes at 60°C. After-
lg of the raw cement was pulverized to 200 mesh particle size, the metals in the powder were eluted in

100 m/ aqua for 60 minutes in a boiling water bath.

Sodium diethyldithiocarbamate chelates of As, Pb and Cd were separated from coexistent phosphoric

and aluminum ions in the eluted solution in di-iso-butyl ketone and further the metals were re-extracted

in 0. 2N nitric acid solution from organic layer.

Re-extracted metals were detected by FLAAS. Recoveries were 70.5% for As, 101.1% for Pb and
98.3% for Cd and each standard deviation was 3.1%, 1.2% and 4.09% respectively. This method was
applied to the analysis of As, Pb and Cd eluted from dental cements satisfactorily.

Keywords : atomic absorption spectrophotometric analysis, - dental cement, arsenic, lead, cadmium, zinc,

aluminum

FL&®IC

BHAERFREISA CWAENEE A v roXhb oI, Y
VEBESH A VI BIV A B A Y M THB, Th
HiriziE JISHY &S WA TEEREHFE S h, &
AENTB, LORTHESBORBR L LTize
(As) ToWCDZRBAEINTEY, TORRELY v
BRHESA 4« A v POV TIL Gutzeit ¥, rAfEer v
b Trk Bettendorff L Bir - HEEEEELC
W5,

FoChE, BEERIOCHRERECRLLZZh LD
KB OH—%E D, FEHTRH P FIUH K3
v A (CH ROV THRBRELHRETHZ LeRBR LI
o, BRASERL, CoRRF el sBHERY

g\, BRFRESFEOBH LB L.

ARBREL A, TROERA L2 v MROSHRAT
Lol TCHRET B,

=B H &

1. #¥E OETRLASEERK © As 8L UAlILE
HAL R T ¥ F1000ppm 7K, Pb, Cd 3 X 08 Zn 4%
FEHZEMERE Pb, Cd, Zn (&4 99.999% % F5WMR
THE L, KB HEEZO100.0mg &AL,
2N 7Tk S0ml % fiv- T L, KEk CERI100ml
7B, COBRBREEEFRLCAHCVS. 2% Y=+
AOFFH AT vEEF Yy A (DDTO) % - F
figksl DDTC »okic i U ARREET 5. EHMMcy
AV TFNr b ERD EE, BT, 3)25%BERER

* R LA B R AT B L R AT T R

160 HEREHERE AR 3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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AYT AT )Y ABRER LI CHEFRERT Ve = a8
W FEAERAUR TR ARy B TR 5. (R
B, BRIV 7 ve=7 KL TEBMM A A v
B, ¥, ¥4V 77y v (DIBK) RERF{EERE
DL OERBLUTHG. GKILT 4 vRBBERE L
B OEB. '

2. ER QOFEFEESWE  BHEAL»vAT v va
#-81 AA-8500, Fj#su FLA-10087 v~ A VAT b
A= R o, @RER BT v e BlpEiRE T v
TRBIGAy 77539 Vv FBEAD: 5 v/ 2#ERB LK.

3. BE FEFIS5~564F, HRHELEREHBL v R
FENHEOEMNHA 2 v MR, Y vBEHRE2 VT
61F, rABeAV 3, r4 ) vBEAYF1IHED
B 310t TH B,

C 4 RERFEORE OKEH JIS T66023k LUt JIS
T6603, # 7oixBABHCRA I h ML IR CE D
THHAIR SOBRALHEML, BEREL L cbox> Y
B ENF Y — 2 R CAREKE LB L X €D bk
FRCTHERREL, 200 £ » v HaBET 50K ET
5, COBKRLEFEBEHFL, ©—r—KAR, KHL00
ml %Mz T L 5 K LT 60 HHEME LD, B
CHZA7 g nz— (G-4) £HVTHBL, €~~~
BIUBERADEDOKE AV CHVRAL., AEB LU
WaAeTER 10mIz L, BHEKR(IDETS. 2

1 B REL ORRK Ofef WRAAZ 7 v
7w 7 A% BT 20mm X £15mm x B X 1. 4dmmaD[H]
BA e L, ZOFRIBEMUCEEREORB#IZIZE
CRASBRETAR, FREAT7 vy~ RBEE
BRBEFEDY 7 AR YT CIMERT 5. 24RRHKE
#®%, BEExl, BB L7 4 v 7y 7 AGH=—
FAERWTRFETS, SLREREL ) 2RERR
FEL, I AFXATvr—2heffETS. CORR
FroRERE 7.0cm? tH5, OBH OTEBELAER

Table 1.

B 18%x 10ml o= =31E—~5—~iC AR, $60° 1
IR U7 4 ZEEMBE % lem? ¥ b 2ml OEIE& TNk,
60° DIKIBTI0 DB HT 5, BHEREDKCY T
A7 g nz— (G4 THWTABL, €~ —~F LW
BRA VRO 4 BEERE VT8, XEOBHIKRE
e CIERER 20ml X L, BHEKR (1) &35, O
Wk OBEHER (1) ©ownwT, BHK 1oml 245
L, BT ) v Al XD AV AV RBTL LD D,
BWEBH VY27 )Y A BRBSIOREB7 vE=U 4
£ABMIPz, 7vE=T KK LORMEBLZE-C pH
*4.5LTH COBRESER—~ T kb, 2% DD
TC %¥ 5Sml %% =0 H&k DIBK 10m! % FT
1055 & 5 HT5%. o DIBK Bamib@city
3,000rpm ¢ 5 FEELIEET . BloFk B &
DIBK B 5ml %48 L, 0.2N A8 5ml %z, 54
MRS 5, HHH Licob, BOSMEL, KELRRE
B (1) &% OBEEE (1) ©owT, As 0%
&, © LR, BREE(I-DET5. Pbx
X Cd oBE, BHKR(I)E508FRL, Lo 10ml%
By, UTF O LRARCEELRRERK (1-2) £75.
5 ®EZE Q) As, Pb X0 Cd o7 v —aVRA
BEFEIEH T O RIE LG Table 1 Ry, %44 0fEkE
BREABEEFRL, As0.2~1.0pg, Pb0.2~0.5ug & &
Ut Cd 0.01~0.05pg i CEEBRN & TR L,
4, —@PEOMM B E S TRE LD H £ 4« OHHEEK
BPREL, Bohice— 7 BEBE X D REFPIERT
5. 2 boRERIIFie IeRT X5V AR
BAERELD., Regx DRRBELAEL THEDR
e/ BE ) SXORBHREAVCCEERERD S,
@7Zn % X0 Al DRFEESHFORESLEMEE, The
R, JIERE : 218.86nm, 309.3nm, 7 1L — 4 : CoHp-
Air, CHe-NO i X W B THIELE. Fi,
RS OYSEELY, Zn 0. 2-1. 5pg/mi, Al2.0~10pg/ml

Analytical Conditions of Each Element by Flameless Atomic

Absorption Spectrophotometry

Operation step

Element W.L. (am) L.C.(mA)
Dry(ramp mode) Ash(step mode) Atomize(step mode)
As 193.7 8 300° (30 sec) 350°(30 sec) 2300°(7 sec)
Pb 283.3 10 300°(30 sec) 350°(30 sec) 1500°(7 sec)
Cd 228.8 5 300° (30 sec) 350°(30 sec) 1500°(7 sec)
Argon gas flow rate : 2//min. Sens : 0 Sample size : 20 pl

Background correction : D, Lamp
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L 1 1 L 1 i
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Concentration of As, Pb and -Cd (}@/ml)

Calibration Curves of Arsenic, Lead and
Cadmium Extracted by Re-extraction
Method

Fig. 1.

EL, BERAFER L, ReBEBBER( DB T0D
PHEEERLTHEEL, aFELRDE.
BREIUER

1. SPTEOWET OWELEME IR EE Tl
2, HIBBEKE U THBB R AviclcdbBo -y 7 7
v v IFREL, WEESTREETHD. T Thryk
Ramp mode & U, 300° CH2MR¥ 5 & Lic & D RELIHl
ENTEE L e ole. QWFEHE ®wEB w2 v MIBEE
TOHE L ch, BHOETRSTY vEREH LA Vb
TIHEMETES, ¥ At A v b CIREKy A BB XU
E7r =7 a, FREEIIGTRL ) VBB TH 5.
AR - O F A BERE ML CHY 5.

BEE, choomBEe2 v eBEIh w285
VR0 53 b EESEDOVTL As O WTOSRMESR
NTWBD, rAler v HEAIH T 5 Bette-
ndorff X BIREC S\ CRTHTHY, X, RS
HEEPARUEOKMEELIRTHH, Pbis LvtCd
COWTHEBELBETNEbDLELS. LT, #
okic X ABME LR, Fice R 2R, 4
B EERERC X AEHBER LT e -7, %7, As, Pbis
X0 Cd ofil@es 35 FEH? ©onCERL, 40D
BHERC2CT, BHAFPHINSIn L0 AlDRE
HESAE L : =5, Table 27T X 51k, RH1-3
Dy ABEerA VP BIP4Dr 1Y) VB2V LD,
Zn r Al BEEHEH L, chitfizdb e ko, ¥
HPeZhbOSBEEETHLOBEH LB LELD

ha, —7F, RBE5-100 ) VEEEES £ £ v b OEHIPI
In 3EATHN Al REHEhich ok, #-T4%
FEBARIC X A Al B oS HET 5 b
DEHELZBRSB, 74 ) VB A Y ML) VEREEER € 2
VikrABes v O BEERERE Bbh 5. %
o, ThHLDOWThOBEHE»DS Y vER + v iiH
Uiz, Q)BEMmH—¥hlg OKBEHRKZDWT As,
Pb k0" Cd »HEWET HE, As 131) V1A
VOTHIR L DY HETRETH 7. Pbx X0 Cdix Al
DEOTHEI X b BEERMECK B il bicls

F 2T VBT3B DDTC v~ OB
HHED o#EBreow Tl Lc, HilEss, A
23 As o S\ ic DIBK 23, i, KB
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Fig. 2. Effect of pH on the Extraction of
Arsenic, Lead and Cadmium with
DDTC-DIBK
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Absorbance

0.5 0.6 0.7 0.9 1.0
Concentration of HNO, ( N )

" v
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Fig.4. Affects of Normality of Nitric acid on

the Determination of Arsenic, Lead and
Cadmium by Atomic Absorption Spectro-
photometry

—X—— Arsenic 0.1pg/ml

—@— : Lead 0.04pg/ml

—QO— : Cadmium 0.002pg/ml

T AU (0.05~0.08wt%,20°) /v, 7r—a
VASHIES Y, RBREREA EOBRMEES B Tod,

IhEMHALL, BEMEREORR pH ik Fig. 2 1 b,

Pb 310 Cd R4 ETHAEMN AsiZ4~5ThdHTk
W45k Ui, ¥f, Fig 3k IV 4R T X 51, Mk
HEEOMIT As IED ST Y FHVNEGTEERE L, BE
12w 2759V FOEEDPIT0.2N L Lk, 20
FEr X AEIRL As 1. Opg, $=70.5%, SD=3.1%,
Pb 0.4pg, =101.1%, SD=1.2%, Cd 0.02pg, %=
98.3%, SD=4.0% (&%, n=5) Thbh, As OEIL
RITE ATy b, ¥ PbItCd o
WO ENRREIT 100%, A5 v x4l BIF R
Thote., EFZOMBEREEC LD, FHERTY VR

113

F LU Al imiFsgschERihie,  Zn iz 100%
FRCE IR 2232 ORETHRTHIRD bhith o
. QBHBE(DE2\WT BHBBR(DOEELE
¥, BENEIREETHS. ¥, OOMHBELYLOE
FHALLEEE, SB0 InHEIhsid, Znic X
DIEER %2 5 Cdim oWk HEBHK (1) % Zn
DFEIRD LI EVRE ¥ THER Lo b BfER{TR
wte, WEREA & ViIEoWT HEHE—NHHE X -
TYVBAAVEIWN Al OBRFEIZTERNINTERE
THEBELIZLAYAKEEREYRL, BETE by
fo. 2T Pb X000 Cd w4 % Zn 0O T
BEt Lk oh, As %10 Pb £x 0.1pg/ml, 0.04
pg/mi 0, 2N FEERYSWE D6, Znb500pg/ml ¥ THEL
THFRIIRD bhinh 7. Cd0.002pg/ml DBE,
Zn 10pg/ml  CHFELTLTFHRBDbhih -k 2
500pg/ml CI1f20% DR\ EEHE AR R Ui,

2. HEOAEER

Z ORBEE > T, EEFRED As, Pb kX0t Cd
ORER T - ks, Table 2 ©FRT L3 VFhoR
Brbb ohbOFESBIIRHIh I o7, 2081
HRA L LicBa, ARBREr X5k BEHoERRFT
As=2.0pg/g, Pb=1pg/g3x L8 Cd=0.1pg/gTH b,
4 BEBBRBHOEEBRITAs=0.06pg/cm?, Pb=1
pg/em? 33 X U8 Cd=0.06pg/cm? TH - iz,

¥ & B
HWRHH 2 2 v VEFOBH As, Pb ks X0 Cd o5

Table 2. Eluted Metal Contents from Dental Cements
Aqua (pg/g)® 49 Acetic acid (pg/cm?)b
Sample

As Pb Cd Zn Al As Pb Cd Zn Al
1 nd nd nd 470 5000 nd nd nd 45 54
2 nd nd nd 660 5000 nd nd nd 45 54
3 nd nd nd 910 5000 nd nd nd 34 54
4 nd nd nd 530 2860 nd nd nd 470 34
5 nd nd nd 90 nd nd nd nd 1650 1
6 nd nd nd 150 nd nd nd nd 1590 1
7 nd nd nd 250 nd nd nd nd 1560 1
8 nd nd nd 230 nd nd nd nd 1560 1
9 nd nd nd 250 nd nd nd nd 1590 1
10 nd nd nd 210 nd nd nd nd 1560 1

a) : Powder (200 mesh)
b) : Test piece (7.0cm?)
nd : No detectable
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SD=1.2%, Cd=98.3%, SD=4.0%(n=5) T5 7=

X i

D BASBHER  JIS T6602, &fA Y vBEA
AV b, 1979 (BKIE)

2) ibid. : JIS T6603, WRIH (Ee+ v 1, 1980
€9

3) MHEE, & B mEHE— FRRE RN
EPrEg, 32-1, 110, 1981

4) F.D. Pierce and H.R. Brown: Anal. Chem. 49,
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Studies on Analytical Method of Specific Materials in Cosmetics (XIID)
High-Performance Liquid Chromatographic Determination of Butylated
Hydroxyanisole in Cosmetics

KUNIHIRO KAMATA®* TERUO KAN*, KOICHI ITO* YOSHIAKI NAKAMURA¥,
TAKETOSHI YOSHIHARA* and HIROFUMI HARADA*

A sensitive, specific high-performance liquid chromatographic procedure for the determination of
butylated hydroxyanisole (BHA) in cosmetics is described.

BHA was extracted from samples with hexane, and then transferred from the hexane phase into
acetonitrile. The acetonitrile phase was concentrated and chromatographed on a silica gel column using
a mobile phase of 2.5% ethanol in hexane on a high-performance liquid chromatograph fitted with a
fluorescence spectrophotometer detector (exciting wave length, 293nm, .emission wave length, 323nm).

As a result, the calibration curve showed linearity in the range of 0.5-5.0pug/ml of BHA, and
the detection limit was 0.5ng. Average recoveries of 50p¢g BHA. added to cosmetic samples were 95.0

-96.49.

When this method was applied to the analysis of BHA in commercial samples, BHA could be
determined without any influence of obstructive substance.

Keywords : high-performance liquid chromatography,

fluorescence detector
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2. BELIUER BOOHEE  AREEEHRRS
K N-702, BEWHIEESR | BRANSONZ#L#12207,
Kuderna-Danish j##E2s : (K-DEMEREMT), EEK
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&, BEL T~y vBEomTs. KBRIb~%
Hv50ml 3o ¢ 2 B #1T it o 1o, *a~FvvE
AR TK100mE Gy, EEREREET b U o A THIK
Lictg~*v vEY, FO~FHVEFT7T =00
50mi% AN 7-300miD 3 v —~ VB L, 5oHEIRYE
¥ BELTT7 2= VABESRT S, ~FvE
X b ~F VAT = + Y 50ml T2 EHEE
FRIICsTet, 7=t Y AEY K-D EfERc
L, =7 3 V7 a— L 2ml #hnk T 50°cH2ml i i
DE CIRIES, =&/ -1 CIERECeEY 1I0ml & LT
HPLC HHRBREK LT3,

@ EERR (BfL, 7 vF—va vE) I EKNe
ERNTCEBCED, ~*+v5oml ¥z, ¥IA
BCHE LR SBEREGSE X AT SRl s
Tl otetg, HB3000EETIONMROOML, BEK
#300ml DR = — PEATT B, BELI big~F
v 50ml winz CRAOEEY 2B K -k, O]
WRERPDUT & R fed 5.

4 HPLC(CkB®MiIUER BHA RS
L OBRBRBR O R Chouly TEO HPLC filE 4t
Beo THIEL, Bohicy — 7 ORERE L D EEY S
T7¢5. Bl BHA E#BERE2HRL €0.5~5.0pg/ml
DIERRIE 2L b, EEOHELE—&M4T HPLC
TR, Bhhicr— 7 ER L RENDBRERYIE
B L CRBRERF O BHA oS FRYIIET 5.

HPLC @itk s 5 & : Zorbax SIL, 25cm x4, 6mm
id, BEM =&/ — e~ (2.5:97.5), HE:
Iml/min, #HE : FD (Ex.2:293nm, Em. 2 : 323nm)
BE =R ,
ERRERE LUER

1. BREBERRARFLORE

1.1 HHIE2WT ek, ARk 5BHADHE
:& k L Tki, ﬁﬁm&ﬁ%%,ﬂ,%ﬁ&)’ 7}(%%%%&15,28,29),
HiHERBEO DL EHEARF IR TS, Thbo

HHED 5 b, KEKEFGEC BV CREEIE-
ERBEENTH D, —F, BHEERRECIXEIRE
ILRIFCH B0 EBC RIS ET AV L &0 bs
E, #lEE L CREMBErAVvs L L L 2T
G, RO > LK, 7 V) - 2 S 0ORIREE Y 5BHA
BEIR L A TE ABEROWTHRE L, Thbb
BB L L C~FH Y, RVEY, CIRALARY,
7R BRLA =—FN Al —F 00 7TEEXHVT
R A A150ml, 10% 55 mic BHA ¥ %750, 5ml
BN TR b % 3 2 io\ - BHA O#iHisR % ik
L. 20EE, WIhoBfiz Byt BHA RE
SERIHHI R Z LARDLRE. &EH, ZhboRE
WDOOSBLHBEBED 7Y — VT v THEE~FHVv—T 2 b
= PYAR BB WA TR 785 1z, BEEOWEM
BIEO WLt~ R ihHEEE L TRAWS 2 L E
L. Ldl, AT, 7> VF—v s vEOEGRET
OB, REORR, Bt
B L OPEFWERTEDTH B 2 EBRDHIADT,
AE, BEREGSBLEL, 77 ABTHELAR B~
oV CHEHEMHY IS5 2 L E L,

1.2 20 =Ty 7C2o0WT —cBHAD 7 ) ~
VT ey THBELTUL BT A7 v b s T 700N
FPV—T & b= b ) VER L HE—IROEESY,
Bre<etr 77 7E90nIRB0bR TS, EEL
T Ci bR O EHE, REDOBRIBC~Fv—
T b e b ) AR EESEE T Sh Ty
HLEEMELLD. L2 CEHE, 7V ~vT7 v TEEEL
TAFHV—T & b= b YA L BRI TRESY B
BT rkE LT, Tk, ~%vv150ml i BHA EEERK
0.5ml ¥ LicBRe ~F+ VEMO7 2 b= b Y
50ml% iz CThil % 3 & 7o\ BHADO MRSk -
FoOfEE BHA 13 3 Ho#HEBECRITREEC~F ¥V
Bnb7eb = P VBEBTT S E0RAD BR.

1.3 BREBECOVWT K-DEmERcREyRET
554, BHA ORINEIMETT5Z &A@ EIh T
52, B, 74 b= kY A150mliic BHA EHERT0. 5
ml ML, K-DEMECEfrsItolk kb,
BEUREAME T LD DAZ Y $5R3RBbbhik. £2T
BHA OEHPTILO HECHEMrEL, 7t = Ut
L XRBRITBN-7 s o7 a—A2ml BEEIN L TS
BB holc b 25, BREEETCHVTHBHA
DEREKIBZHY, BELCERBEIELhi.

2. HPLC OjI%RE40MEt

2.1 MERARYZ ML =g — e~k VEBEH
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WT BHA OB A~ 2 b A LFEARZ FARHIEL
el h, BAEEE (Em. 2) @ 328om, , fARNE
¥ (Ex.2) :298nm BTholk. LidoT, Fhih
POMERCRE L.

2.2 ETARGLUBEHEOKRE (LR OBHA
D4 ¥ie, PAGE® pigfdo BHA oSV
HPLC pflE &t #HIG Lic & = 5, (LR biER
BHRL LTI BHIRTWALIADL VT rEL A
Fr7 2/ —L(IPMP)R X U5 L F et RERR
75 L (PHBA-B) & DHBENTHELS TH oz, £ T
Zhtdk BHARBLSHHEL, oy v~ 7 it — 25
Bohd 5 2K CAFIE L OBEIEEC OV THRE
L=, ¥TH 5 AFTCAFIE LT, Zipax PAM, Zipax
HCP, Permaphase ETH, Zorbax CN, Zorbax SIL,
Lichrosorb RP-8, Lichrosorb RP-18, Finepack SIL
Cisy HIr4» 13011-0% f\- BHA, IPMP, PHBA-B
D 3EOHH R R T:. FOFEE, Zorbax SIL 23D
BULWERERR L. —F, 7 S4m| CARIELT,
Zorbax SIL % A\ 1B & OBEEBEC >V TOF b
S IFr7IY e~y VBROER=FL s ~FH v
B, Q=& / —ne~FHVRE, @QUFFI Ve~
W VREO AfBEAAVWCHPLC 2k inoi b 25,
VTR OBEIC I ThHSEET 3 2 L2R® bhied,
O AV Ba, BEME R X BHA O3 XHREEH 5
<leh, MHEREMETTHREEVBDOI. HED
ZHOFETIRONR D HEENT SR TV S Z EB3FED
bhic, Itl, Y 7urrRY, 7reikilsORERT
BT BHA 0B XN HEETS 2 EBREIh T3P
DT, SE, BEHEBEOREN GRS, BT
LXOBBAEREL LT@EAVBIEEL, =&/~
NEEER 2.5% L Uiz, S LIRARRTCI, BEEAE
OWHE lml/min, # 5 AREXBRETE 2ok, 7o
¥, Fig. 1 c LEEOHRELMTHEbh 7 BHA, IPMP,
PHBA-B pzswr~ 75 %R L.

3. MREROER BHA BEERKY=x/ -1 TH
L, 0.5—5.0pg/ml DFERFIZDL Y, HEKSH
®ATELD HPLC HIE&MF 78 » TIRIE L RER &1F
Rtk s, Fig.2 KRt L ERLTRL, 30K
BoBEMIBIFTH . Eiz, RHBFRL S/N=3
LT 0.5ng THY, RIEE (UV) HRligs (293
nm) B L CI0fSL kO BREETH » o

4. THEHMHICOWT FREbERF o BHA 04y
Wit dBE, LESMPEREIhBEFD 5,
BHA L RREEPeiihse=t /50

JJL

L | | ] |
0 5 10 15 20

Retention time ( min )

Fig. 1. Liquid Chromatogram of Butylated
Hydroxyanisole, Isopropylmethylphe-
nol and Butyl Parahydroxybenzoate

Peaks ; 1 : isopropylmethylphenol
2 : butylated hydroxyanisole
3 : butyl parahydroxybenzoate
200
o~
150}~
B
Ko
)
B
:: 100 -
)
0
p..
50—
1 | l | ]
0 1 2 3 4 5
Concentration ( ug/ml )
Fig. 2. Calibration Curves of Butylated

Hydroxyanisole
CBHA OHYBEET IR EhDODBH A 5L FaFy
BERBH=A5VEE IPMP, 7=/ ¥+ + -1, BHT,
BEFB e, PREALEVDZRA S —0,
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Table 1. Recoveries of BHA Added to
Commercial Samples

Weight uns Added Recovery C.V.
Sample (2 ) & B
Cream 1 5 50 95.8 4.29
Milk lotion 1 5 ‘50 96. 2 4,06
Lip color 1 5 50 95.0 4,12
Foundation 1 5 50 96. 4 3.93

C.V. : Coefficient of variation.

TF =N AT UF—N,

PEFNARAFNNRAT 1 -

NEDEENDTCRETHEC VTR L, 0
BE EROBMLI r< /T s L TEER BHA &
SEELREF L LV LD bR,

5. AMEINEE BHA #&%h\VHK, 7V -4,
OiL, 7 v v F— v g vO&lgic BHA ¥R 0. 5ml
PERML, AR X 2ERELRDHERY Table 11
Rl ZTOREVLThoRB B\ T 5 HOFEE
ILEI395. 0% U LA RLTE D, FRELDEINEL %
FAEBRED 3. 93~4.20% L IITHR T HERENED
iz, ieds, Fig 3 RiRT Lok 7 we< 275 Ak
THHBEB FD2AvsZ i ky, UVkHEEck
B TS © e~ 7 OWBIMP e, BHA o4

Table 2. Analytical Results of BHA in
Commercial Samples
No. of Analytlicalv
No. of samples result
Sample samples detected  min. —max.
BHA (ppm)
Cream 17 4 80——375
Milk lotion 35 10 10——490
Lip cream 3 1 76
Lip color 27 11 15——900
Foundation 22 4 124——180
Eye liner 17 2 100, 143
Eyebrow color 5 2 200, 230
Eye shadow 27 13 1.5——190
Total 153 47 1. 5-——900

PEC—7 3R LA PRENCHED LW OB
DEEZLRD,

6. WHILMROSHHRE BHA 2BE&T5Z40
By Y —n, HEK, AR, 7rvF-vav, 7LV
+ P71 BB WV TAEBLHA LR, 2388
CHEC— 7 IRDONTREE IS ERTHZ LTE
o, T DR % Table 2 iR Ue,

[ I 1 [ . { T ] | I
sEmteTa 'y n‘ e "r’,..\‘ r‘ l” |‘~_"—'_ s mmees- “ ” ,.': r‘\. ".:- ==
T LAt
!’ Mg " 1 v ‘l:;: I l’a l f 1 ‘.: Iy
! !Qy Li BHA ' pﬁiﬂg.ﬁ . BHA H 1
T ' A ERY I Y
E{H wol g ﬁ$mk; l i
L : i !
il | 1 l: 1] ::‘:u 'll ] |l
Pl I wict 4 i
CAa) 1w " (B) ITHEL
L ] ] ] | L | 1 1 1
0 5 10 15 20 0 5 10 . 15 20

Retention time ( min )

Fig. 3.

Retention time ( min )

Liquid Chromatograms of BHA Added to Commercial Samples

Sample ; (A) : cream, (B) : lip color
——  fluoroescénce detection (Ex.'2* 293nm, Em. i : 323nm)
------ : absorbance detection (UV : 293nm) -
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¥ & B

{eptsirh D> BHA o402 BE L Tl
7Y —v7 v TEERLOR HPLC ofllEdttcou
THRE L.

FORER, 1) HHEL LT~y vic L 55T,
7Y =V Ty THMEE LT~ HY—T b= b Y AG
BN ThEhEHTH ot ¥, HPLCHA» 5 2R T
AKlE LT Zorbax SIL, BEMEBEELC=8/—1
s ~Fy v (2.5 97.5), IS & LCaEekE (Ex
2:298nm, Em.2:323nm) #FHVAZ Lk b BEEE
THREISBEETIZLRNTtEL.

2) A bESdo BHA oW CEA Lics
B, ERRicE T h oS ofhE R L e Rl ch ok
BI<oMTHZ &8 TER.
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Hygienic Chemical Studies on Household Necessities (VII)
Heavy Metal Contents in Some Kinds of Stationeries for Children Use

TAKASHI AMEMIYA* KENICHIRO MORI*, SUKEJI SUZUKI*
and TAKETOSHI YOSHIHARA*

Paint scrapings from 19 pencils, 32 color pencils, 20 plastic erasers, 32 wax crayons, 32 crayon

pastels and 10poster colors were analysed for heavy metal contents by atomic absorption spectrophotometry.

The following results were obtained :

1. A large quantity of Pb was contained in the range of 98.7-612.1ppm in 3 samples or paint

scraping from pencils, and 83.8-165.0 ppm in 3 samples of plastic erasers.

A sample of those paint

scrapings exceeded the 0.06 % criteria for Pb of Consumer Product Safety Act in the United States.

2. Cr was contained in a large quantity in considerable numbers of samples of pencils (156.0-
1,400ppm), color pencils (166.0-600.0ppm), plastic erasers (167.7-213.1ppm), wax crayons (181.5-

211.5ppm) and poster colors (42.5-5, 200ppm).

3. Cd was contained with av. 36.0ppm (16.2-55.0ppm) in 10 samples of plastic erasers, and

almost all of the samples of wax crayons and crayon pastels contained As of av. 12.5ppm (0. 30-

47.5ppm) and av. 5.8ppm (0. 30-53.0ppm) respectively.

The contents of Ni, Mn, Zn, Fe and Cu were also investigated.

Keywords : heavy metal content, stationeries, pencils, erasers, crayons, lead, chromium, arsenic, atomic

absorption spectrophotometry, X-ray fluorescence spectrometry

: i '

SCEHBE, S MLTa, zvaveiRicbHE
& LTALS AR, BT LRRBEC K- TEAR
FoTOBHARTHD, »whdD —BIEBENEFED
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I BOIREO T EBoRE, EEERH#ERED
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ERBEENE.

B, REOHE TR, THrBWT, _vF, 7V
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7 =DV THEE (Zn), 8 (Cu), # (Fe) 20T,
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160 BEREHIHIBERE AR 3-—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Table 1. Instrumental Operating Conditions of Flame Atomic Absorption Spectrophotometrys
Metal Cd Pb Cr Mn Ni Zn Fe Cu AsP
Wavelength (nm) 228.8 283.3 357.8 279.5 232.0 213.8 - 248.3 324.7 193.7
Lamp current (mA) 5 10 10 10 10 10 10 10 8
Fuel gas C,H, (0.5—2.5) Ar
(kg/cm2-I/min) (1.5—7.0)
Oxidant gas Air (1.5—-8.0) H,
(kg/cm2-I/min) (0. 46—2.5)

a) Instrument : Nippon Jarrell-FAsh Model AA-8200 Type; Burner head, water—cooled one slot.
b) This instrument equipped with a generation and collection of arsine was also used for arsenic analysis.
Ar carrier flow rate : 5.0//min, generation pressure : 0.5kg/cm?.

AsDLHHE, BRESIE—RFEIEHHED I XL b F
EDfOESBEOSIE, FRBRILODL, 7 v — A
BEFBEAPEC X 0T o7,

B H ik

1. < #%® As, Cd, Pb, Ni, Mn, Cr, Zn, Fe 3
L0t Cu BEEERSYE : 1000ppm 5 TR 447 FELHERE CRI
SeAER). WER | TR, B,
R, BERES LO7 Ve = 7ok BEANE G
3R, R P A (LR 36 %, BIR1k

5.

2. #R BETRASWEER: BAS +—LA—T v

VoL HBIA A—82008, T VR - FEREE  BA
D= LT » ¥ o B8 ASDI-A H V¥ XA
WISk © PR 3063— PR, XEER: 740y
FARME Y 77y (Mo) Mg (2.7Tkw)

3. =El 198148115 —19824 1 A DRI ERALN ¢
A L FHANEE B L,

BHECERO 5 b, ThEhHE 8L, &
NH16TE32, T RF v BN L A 84820, sLav
16532, 7 LR AL16%EI2K LKA Z —» T — 10810,
H145RBTH 5.

4. BfEx

41 HHEOEER $E BHEXRHERLLL
IORERLEALBELXAS A V75 AOUME LB
WTHRLE VT LI, 7525y 78 L4, 2
vay, 7UVRARTSAEREDRVGCTHRTILE. #A
#—Hh I —3BEHRE IR, AEYEE—IT U TR
L.

4—2 BREFERORM hE AHFTFHEM 250
mg %, Fh/IAFy 7BH LA, 2Vvay, 7V
RABIORAZ —F 5 — 138 1.0 g 2 RAEHAE
SME7 S AaED, ThERMER 10ml 2inz, i

Lig\ X 5 e widenic i Uiz, 2 Ewiiig Sml &
MEEHE LD D, W 20ml 2 Hv-CUUTHESR D K
bxfTFote. KL, By . vB7 ve=7 288 %
M Thsl, —oBfEy 3E<L bR L THBEEREL
fo. B, KTHME7 5 Az el ied bABEYE S
HTHBL, Kenz T£E% 50ml c LRBRBWKE L
fo.

4—3 T Lk X® XRF) Siflc & 3EESN
PR RIT 5 2 Lind EERS LHELTET 5 BEIT
XRF H¥i%ffote. AHRAERE Som OMFEY, €
DL 4—1 DETHER LB DR, BE 620~
15— [ETEBE-THOERBsLF—~EEH LME L
7z, MBS, XBERR Mo (2.7kw), FIIRHEE,
By 50kv, 40mA, HWEERK: 7 bV F U A, bt
B vvsr—yvavivva—, XEBK: HE,
PIERIEE 0 5—90° (20) TH 5. HILROEEIL,
Cd(Kal5.30°, KB13.54°), Ph(La33.92°, Lp28.22°),
As (Ka34.00°, KB30.43°), Cr(Kab69.34°, Kp62.35°),
Mn (Ka62.95°, KB56.51°), Ni (Ka48.65°, Kg
43.73°), Cu (Ka45.02°, KB40.43°), Zn (Ka4l.81°,
KpB37.54°), Fe(Ka57.49°, Kg51.72°), Sn(Kal4.03°,
Kp12.40°), Ba (Kall.03°, Kp9.71°), %X 0¢ Ti(Ke
86.08°, KB77.24°) O£ A2y b MiEw V.

4—4 ¥ Cd, Pb, Cr, Mn, Ni, Zn, Fe,
Cu DERz, Tablel R LiBIELMECHE - CTRE
BRAYEEETREOEBCEAL, McEHEEERK
#ERLC 0.5, 1.0, 1.5, 2.0, 2.5, 3.0ppm DB
FecHREH AR L, ERkrRUCERERENCER
Lic, #7c As 3ETKILE (Tablel) @ Xk »C0. 1,
0.2, 0.3, 0.4, 0.5 L 0.6p8 DHRERLTERLE
Bl

RBREIUEE
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Table 2. Recovery Test on Cd, Pb, Mn, Ni and As from Some Stationery Samples®
Cd Pb Mn Ni As
Added Recovery C. V. Recovery C. V. Recovery C.V. RecoveryC.V. Added RecoveryC.V.
we) B B % % & % (% (% (e G (B
Pencil 5 94.7 1.8 96.5 3.4 103.0 2.4 92.9 6.0 0.2 92.3 2.7
20 93.9 3.3 94.3 4,2 101.2 1.6 9.9 3.3 0.4 91.3 1.8
40 95.9 1.5 93.9 3.8 91.1 1.8 92.9 2.7 0.6 89.3 3.8
Plastic eraser 5 90.9 3.3 91.5 2.3 96.8 2.4 911 1.5 0.2 94.7 1.3
20 93.5 1.4 89.4 2.0 96.3 1.9 97.5 2.9 0.4 90.0 2.4
v 40 93.6 0.7 92.3 3.4 89.9 1.3 98.0 1.2 0.6 90.7 2.8
Crayon pastel 5 91.7 3.9 90.1 1.8 99.5 1.1 95.7 5.6 0.2 97.7 1.1
20 92.0 1.5 93.9 1.7  99.6 1.0 96.5 1.6 0.4 86.6 4.4
40 92.5 1.8 89.5 5.1 92.3 2.0  96.5 2.0 0.6 88.9 7.5
a) average value in triplicate.
Table 3. Recovery Test on Cr, Cu, Zn and Fe from Some Stationery Samples®’
Cr Cu Zn Fe .

Added Recovery C.V. Recovery C.V. Recovery C.V. Recovery C.V.

€:)) % (B B & % (/’) (%)

Pencil 50 98.8 2.2 90.5 7.5 92.8 3.8 90.1 2.1

100 95.8 1.9 95.5 2.8 103. 4 1.1 91.3 1.7

500 9.9 1.1 9%6.7 1.9 9.0 2.3 9.9 2.5

Plastic eraser 50 98.0 1.5 9.0 2.8 92.8 4.4 93.8 2.0

100 95,9 4.2 96.4 2.0 104.9 0.9 94.6 1.0

500 95.4 ~ 1.9 96.5 3.9 96.0 1.9 91.2 2.7

Crayon. pastel 50 95. 6 3.5 86.2 2.9 99.6 ~ 4.4 92.7 3.2

100 96.9 1.9 96.5 2.0 105.4 0.8 90.3 1.9

500 93.6 - 1.3 96.9 1.6 97.0 0.9 97.1 0.8

a) average valué in triplicate.

1. H¥EOBmE

1—1 HETROZE CEEFI, £EOER
BRI OEENTFEIN 270, RRFED4—4 DFET
AL SEBOERCH T 8ELRECBEY
BE Lk, 7ok, HEBBECRERY VA, 737,
WERA Y v &, BbF & YIRS Lic. FhFEROFR
8B AT Ph(NOy),, HAsO, CdCly, K,CryO,
NiCl;, MnCl,, CuCl,, Zn(NO,)s, SnCly % X't8 FeCly
#100f%, 500f%, 1000f&#{BFESETRE L LT H, Cr
DEREDHADPHENRD iz, FTihbb, Cr
% L5004, 1000450 Sn DFkFLE 4 —16%, —26%
F721000£% D Mn DL - 184 DIFE R R L. Lk
L, XRF 13 Sniz&A/ &Y, i Mo b 2ogH
B2 Criesd L2 &0 BEERR O Cr ofilE
I BIEN e EL DR D,

1—2 BARER 4EH, SHoNKRLLEEOS
BENTERRYPECER BT, $HEX 20 mg
%, 73AFy 7BELTA, 2V 22 1L0g%ED
Z iz Table 2 % X 0¥ Table 3 iR T L 5 R/ &BOE
BEAHRML, ERHEDL—2, 4—4 DR T
JsE U7z, Table 2 3 108 Table 3 1ciR¥ X 515, [EIX
iz, BIEREITREEENBOR. - TELRBD
ERITHRIREE T -7

2. SWEER

2—1 XRF [ZL3%Eain BEFRESPE L3
FBREER - TRE R JERE T O BESBE O FRSHT
HATEET: XRF %47\, 4EOEEO £R B oWwT
BEBOTERBEA 2 ) —~= VI &fTolk., FORKE, =
RHOEFRE IR A s Td XRF ek 5
BTN ESTH B LD, Fe, Zn kX 0—
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Table 4. Heavy Metal Contents in Paint Scrapings from Pencils®
Color of paint  Maker 72y Gl0s N omy  (om) (oo

Black A 7.9 625.5 ND 117.0 0. 39* 480.0
Black B 5.7 317.3 ND 63.0 1. 74% 356. 1
Black C 98.7 344.7 ND 280. 0 27.3 200. 6
Black c 2.1 156.0 ND 16.7 2.14% 868.0
Black B 8.6 350.0 35.6 26.1 0. 96* 108.5
Magenta C 2.5 ND 50.9 186.1 7. 62% ND
Magenta D 0.7 82.1 19.1 0. 24* 1.43* ND
Magenta C 4,1 ND 75.3 12.4 39.1 ND
Green C 4.5 ND 173.0 368.7 3.13* 133.7
Green C 4.0 ND 75.1 408. 6 2. 49% 364.6
Green D ND ND ND 0.51% 0.67*  264.6
Silver D 25.7 ND ND 13.1 143.3 ND
Silver D 3.6 ND ND 21.9 29.1 ND
Deep green C 0.7 ND 99.0 50.5 2. 53% 171.2
Pale green B 379.8 963.7 ND 0. 80* 263.5 133.5
Pale yellow B 612.1 0. 14* ND 0. 65* 166.1 ND
Yellow B ND ND ND 67.4 202.2 ND
Yellow E ND ND ND 0.49* 26.3 ND
Yellow C ND ND ND ND 61.5 ND

a) Cd, As and Ni were not detected from any of the samples.

* ¢ The mark represents the unit of percent (%).

#MoBH B Cu, Pb, Cr, Ba, Ti aihich RIS
EINBZ LRI R, XbRBEETRERELT
LEHAIR TRV EELZLRS Cd, Pb, As, Mn,
Ni g ELNSREESW, ¥, Hg Sn gounT
TREER R o

BlbDZ &b bR OB S B OFEEI &I3IFH
BTl Tcdl. ThbOBRYERL CHECE
HT% Cd, As, Ni, MnoREL 2 TERL, &R
BHhoBEME LEESBOERAWMET I 2 it

2—2 BiERR ¥, Pb kownwTEHITLHE,
Table 4 35 XUf Table 6 wiR¥ X 5 KhEDRE, 77
AF oy 7EML T A D% IRE L DD HED Phy
BHE R Thbb, X, 98.7-612.1ppm, 77
AF vy 7HREL = A 83.8-165.0ppm 235D iz, &
D 5 HOEORPEORIER, $HEFEN 612. 1ppm T
»HY, KkEo Consumer Product Safety Acth® it
SLPEEDA Y OBBR TR L T 5 FHAR
RECHEBIND 0.06% ORAEREL T\ . &
F, RETRTHOSPHEN LM MBI o T
D, ZOREBA Y RERRE, svav, Bbb

ND : not detected.

®, FRAEDRAFEPR pencil chewing habit!®V =
LB RIS h, BECE, WRoRHERFALREL

TP OEFBRIEOHEN LI hTw5, Likdis T,

bAERECTLRF LY Bl L T % L TR
TEER L CEDRERTH BB OEERELTBAY
HBEHRE T35, 7k, ThLHFEFOBRIV-THD
HEROEREYEL, 0 CrhAfELTVWIZ D
SRR & UCHSE (PhCO) e S h %',

<> ¥z, Crigowtik, Table4—7 % L% Table 9
CRTI2CHERS IUBHKHELE TR, 75 AF v 2
BPL A3, 7vaveRE, KA2~-DF5~2
e, HBERKALLED Cr I, ThbHo
Ky, BRESLR, K FItREFRCEFL 20
T, MR L LR, HERE (ZnCi0y), srma
B (Cry0p) I EDERBHEES N BY?, £FRFD 7
r ASEEY, $hE-Cik, 156.0—1,400 ppm, gk
166.0—600.0 ppm, 7 AF vy 7 WKL =4 167.7—
213.1ppm, 7 v = v181.5—311.5ppm ¥ L HA X —
515 —42.5—5,200ppm ThHot. hbD 5 HTHEA
FEL Cr0.14%, Zn0.66%EEI RN B T &b
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Table 5. Heavy Metal Contents in Paint Scrapings from Color Pencils®

Color of puint  Maker iy (phy ) Gemd  em)  Gpe)
Green F 8.5 82.3 188.9 57.3 2.72% - 427.1

G 15.1 600.0 18.7 53.2 748.1 660. 0
Light blue F 21.1 ND ND 0. 97* 62.2 247.6

G 11.3 444. 8 21.7 65. 6 624.1 717.7
Blue F 0.7 57.9 8.6 0. 54% 222.7 ND

G 7.0 225.7 21.6 ND 351.6 803. 6
Purple F 40.0 ND 24.4 0.21* 1.12% ND

G ND ND 11.5 ND 297.6 ND
Red F ND ND 24.4 ND 0. 33* ND

G 4.6 ND 64.7 ND 49.4 ND
Orange F 35.0 ND 10.8 171.1 54.2 ND

G ND ND ND ND 19.0 0.31%
Yellow F 27.8 216.7 12.3 0. 33* 167.0 ND

G ND ND 10.6 ND 0. 42% ND
Bright yellow F 4.6 ND ND 0. 48* 23.6 ND

G ND ND ND 0. 60* 25.3 ND
Pale orange F 10.7 ND ND ND 1.76* ND

G ND ND ND ND 0. 96* 86.5
Pink F 11.9 91.2 19.1 0. 84* 72.3 ND

G ND ND 36.5 20. 4 24.4 ND
White F 3.6 ND ND ND 0. 95* ND

G 59 ND ND 17.2 65.3 ND
Grey F ND ND ND 2. 80* 287.4 ND

G 1.2 ND ND 1. 80* 48.0 ND
Brown F ND 29.1 74.7 183.5 3.58* 49.7

G 6.6 ND ND ND 200.2 ND
Black F 2.2 457.7 51.5 247.5 1.91* 680. 5

G 3.2 591.5 86.3 411.8 0. 96* 258.5
Silver F 7.8 166. 0 ND ND 171.6 ND

G 0.9 ND ND ND 180.3 ND
Gold F 2.1 ND ND 0.93* 42.0 2. 56*

G 3.2 ND ND 1. 00* 20.6 1. 66*
a) Cd, As and Ni were not detected from any of the samples.
* : The mark represents the unit of percent (%). ND : not detected.

FHAE OB, ElRERHFAL—~2F L Cr0.52 L2y, Liedia T, 20 L5k v ab&WrF

%Trwa7A i FRERRERIRTHLLDEEL
B ASD Fi, 7w AcBT AR, FOEEN
Dizd—# 3M L b 6 DFIERZ Exmbh T
B, WHEL ORI /EBEETS. Befliize sk
&t (PbCrOy) AT (ZnCrOy) 1XERAICH
HERARRED R TH RS, 5K, 3{likL06
iz = 2L EEFCRTIHAMN P, pEEELRS

D EERE oG T, Dl LS TEELSCHEETS
ZERMETH D, BEREO DI LHORES
WETHDHEELS.

Mniz, 8% 0 330k, 75.3—173.0ppm, EEAE S
£R8He.51. 5—180. 9ppm, 7 L = v 6 H}Hic60.6—191.9
ppm DL, TOEFENb<vH v (Ba
MnO») & o BRI HEET b 0Tt %2 bh,
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Table 6. Heavy Metal Contents of Plastic Color Erasera
Color Maker Cd Pb Cr Mn Zn Fe
(ppm) (ppm) (ppm (ppm) (ppm) (ppm)
Green H 16.2 31.9 ND 7.0 7.9 75.7
Green H 31.5 55.0 ND 8.1 7.7 80.4
-~ Blue H 55.0 40.0 ND 7.5 10.0 75.2
Blue H 19.3 - 25.2 ND 7.4 9.6 101.0
Red ‘H 45.0 31.5 ND 8.5 7.8 91.5
Red H 29.5 31.2 ND 9.7 8.1 88.3
Yellow H 47.5 165. 0 195.0 8.0 8.8 80.0
Yellow H 36.1 121.1 213.1 9.7 6.8 77.8
Pink H 51.7 24.3 ND 10.4 14.8 115.2
Pink H 28.0 40.0 ND 9.4 9.9 99.8
Green 1 ND 83.8 167.7 2.8 2.6 25.2
Green I ND ND ND 3.0 3.1 25.2
Pale green I ND ND ND 2.8 14.8 ~17.5
Pale green I ND ND ND 2.9 9.9 18.3
Purple I ND ND - ND 2.8 30.0 25,2
Purple 1 ND ND ND 2.1 23.0 23.4
Red I ND 39.6 23.1 2.0 33.1 17.9
Red I ND 30.5 21.9 3.1 21.1 20.1
White I ND ND ND 2.8 4.0 28.1
White I ND ND ND 2.1 | 6.7 26.0

a) As, Ni and Cu were not detected from any of the samples.

ND : not detécted.

EHED DL TESE EMEC b & B 519,

Cd iz, H<HLREROERLLTH F 9 4k
(CdS) 2 Foh T iehl, BETELOBMEIE -
LHLEALAVWORTE ST, $EOFEZETY Table
6 LRT IO ATy 7ML = 40108816, 2
—>55.0ppm, F#536. 0ppm & Cd BEH I W72l TH
B, ThOXEMHOTHMg:LERL TS0 LE
zbhb.

# 7, AsicouwTiE, Table7 & XU Table 8 iwiR3
XA (FDEBRIBETEH L), zvay, sV
RADBIELARLOHEESh, Tihbb, zvav
0.3—47.5ppm, E¥fE 12.5ppm, 7 L -3x 0.3—53.0
ppm, i 5.8ppm TH otz FhEh s va v 47.5
ppm, 7 L2263, 0ppmis X ORA & — % F —61. Sppm
(Table 9) NEEOFEMEERLICODTHD, Thbd
DR AN H LB (vellow ochre) THBL TV 5.
VR OBk L Fe £35.63—9.97% & £ B 4H LT\
50T, BRI EHRA 4 (a-FeO-OH) LitEIh
BB As iRt EL bh b,

T o Nig—HoRhcfiBoFE LRD LR, 7
v = v15skHT 9. 1—18. 8ppm, iy 13.6ppm, 2 L%
Z108EHLT. 1—12. 0ppm, 9. 5ppmTH - .

— e SR, TOMERENEL, »oH
W EMT B RERS o, BrosrvavRes s
AVHER, BORGEROTEEERS D, Cd, As,
Ni O&BIRFE LK. ZhbDBEESEBIIT, FIEE
RO BEINDERETH Y, FEHREEEELDL
DOHEOHEIRDOND.

Zn, Fex 10U Cu oG, SEOEBHEEE
LTCHERIRTWAY, Table 4—Table 9 2R3 &5
CohbDESBIL -2V b~ ¥ —THBRERE
RTwb, SR> bR (Fe0y), ~v#y (Fe
Oy), A7 swmv7=v, {#F KFe(Fe(CN)el), Hfh
# (Zn0) e EEEI NS,

¥ &

SFERATEETOESESFR ST, §E, $BED
B Y v kEORENE 0.06 %4 %5 Pb 2’MEHEH
fo. Fio CrieowTiy, $BERIVBHEORE, 7
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Table 7. Heavy Metal Contents of Wax Crayonsa

Color Maker Pb r As Ni Mn Zn Fe Cu
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Green ] 1.4 1385 27.5 ND 60.6 20.8 0.32* 850.0
K 2.6 10.8 39.0 16.7 14. 4 3.9 473.3 0.13*
Light blue J ND ND 4.5 ND 5.7 25.0 341.2 312.8
. K 2.5 3.5 8.9 10.7 13.9 ND 361.2 346.0
Blue J 3.5 8.5 3.3 ND 8.3 4.0 3889 0.12*%
K 3.9 2.8 ND 12.0 16.8 5.7 0.50*% 616.0
Purple J 4.4 ND 3.8 ND 4.4 8.3 0.16% 14.5
K 2.7 10.2 0.6 11.5 10.0 14.1 1.00%* ND
Red I ND 51.5 37.0 ND 99.9 15.4 43.0 ND
K 2.6 ND ND ND ND 3.9 - 191.8 ND
Orange J 4.4 ND 0.9 ND 5.7 4.1 277.6 ND
K 1.1 ND 0.3 13.7 13.2 ND 323.1 8.8
Yellow J 1.5 ND 0.9 ND 5.7 6.1 373.0 ND
) K 1.1 4.8 6.5 17.3 8.9 8.4 231.0 ND
Yellow ocher J ND 95.0 47.5 ND 147.0 ND 9.97%* ND
K 3.6 11.2 1.3 1.5 32.3 12.6 6.70% ND
Yellow green J ND ND 1.8 ND 3.0 6.1 400. 8 166. 7
K 1.2 7.0 0.6 19.2 12.4 5.5 360.0 114. 9
Pale orange J 3.5 ND 3.3 ND 8.3 4.0 231.5 ND
K 5.7 ND 8.7 ND 10.0 8.1 118.2 ND
Pink ] ND ND 4.0 ND 3.0 4.0 333.2 ND
K 57 7.7 6.5 13.7 16.7 5.3 0.15%* ND
White J 1.4 ND 2.0 ND ND 18.7  3809.4 ND
K 1.2 ND 35.0 18.8 5.4 13.7 82.2 ND
Grey ] 1.9 138.5 27.0 ND 71.1 4.0 0.42% ND
K 5.7 8.7 6.5 9.3 8.5 9.4 302.9 ND
Brown J ND . 237.5 30.0 ND 191.9 ND 15.60%* ND
K 3.9 4.6 0.9 9.3 33.4 9.2 10.19* ND
Vandyke brown J 1.6 181.5 . 27.0 ND ND ND 9.97* ND
K 2.7 19.7 27.7 17.3 15.0 16.9 2.64* 13.9
Black J ND 311.5 37.0 9.1 126.0 ND ND ND
K 2.2 7.0 1.0 14.2 11.2 9.8 325.0 ND

a) Cd was not detected from any of the samples.
x ! The mark represents the unit of percent (%).

SAFy 7HEHELITL, sVvay, BAZ—-HF—D25
K Bka B 166.0-5, 200ppm. 2378 bivie, S HHE
TikH B, —HOREL L Cd, As, NijplDBEHE
EREI/RE SR, CEER BT A TFEOFEREECE
B BMEE LB L, BeRE ¥R YEE &
EREREHABIVEERFTOBCE WT, FH O
pencil chewing habit &y, BomicERICES
CHEESBOSAERARIRINS. Thb0oRERR

ND : not detected.

DIFFEE, P EbFHROEFREC L - TFELL
b OTIEeL, FHROBERED D ICEBED FMHE
DOHEF = v 7B IOHBNLECTHS LELB.

B AP H T D EBER I R Uik
REHFTRERREY, ZRH=FX o0l &
RSB LT

X ik
1) Barnako, D.: JAMA., 220, 1737, 1972
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Table 8. Heavy Metal Contents of Crayon Pastels®

Color Maker Pb Cr As Ni Mn Zn Fe Cu
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Green L 1.2 7.5 0.8 ND 5.4 2.9 122.7 583.0
M ND 16.5 0.4 ND - 5.0 4.1 272.7  96L.5
Light blue L 2.7 2.0 4.5 ND 5.7 287.6 108.1 222.0
M 1.1 9.4 9.8 ND 5.7 17.1 162.2 172.0
Blue L 2.8 13.9 2.4 ND 5.2 84.5 114.5 0. 17*
M 1.5 11.6 2.0 8.3 7.7 34.5 200.0 0. 15%
Purple L 9.5 2.8 11 ND ND ND 48.9 9.5
M 9.2 9.1 4.1 ND 7.5 21.2 0.13* ND
Red L 13.4 5.2 0.9 ND ND 7.5  109.0 ND
M 1.0 7.4 0.9 . 7.1 4.6 3.7 211.0 ND
Orange L 9.5 7.2 0.3 ND 6.4 4.2 147.3 ND
M ND 10.8 0.6 9.3 5.9 53  205.2 ND
Yellow L 2.1 7.0 1.2 9.6 6.2 8.4 47.1 ND
M 55 12.4 1.4 8.9 6.9 7.8 292. 3 ND
Yellow ocher L 13.4 12.2 2.7 ND 25.5 40.0 4.80* ND
M 4.5 22.7 53.0 12.0 20.8 23.6 7.00* ND
Yellow green L 9.9 7.5 2.0 10.0 6:4 6.0 95.4 51.6
M 1.0 8.4 0.9 ND 3.6 10. 4 122.7 95.6
Pale orange L 15.1 2.6 3.8 ND 5.9 14.9  250.0 ND
M 1.2 10.3 11 ND 7.0 11.1 243.6 ND
Pink L 0.1 7.4 2.2 ND 7.2 4,.68*% 178.9 9.4
M 1.0 13.9 9.3 8.6 4.5 16.5 776.0 ND
White L ND 4.2 7.0 ND 4.3 500.0 57.2 ND
M 1.3 8.2 59 11.4 5.9 8.2 163.6 ND
Grey L 1.5~ 4.5 4.3 ND 5.7  250.0 0.13* ND
M 1.1 9.4 2.3 10.0 7.8 16.1 272.7 ND
Brown L 4.2 4.6 0.3 ND 22.7 9.4 5.00* ND
M 9.0 8.7 20.0 ND 13.3 10.8 6.48%* ND
Vandyke brown L 2.2 6.0 1.1 ND 21.7 18.4 3.65%* ND
M ND 12.5 39.0 ND 19.3 25.0 7.00%* ND
Black L 9.2 4.8 ND ND 50 4,1 116. 4 ND
M 8.2 13.3 L5 ND 5.4 4,4 2385 ND
a) Cd was not detected from any of the samples.
* : The mark represents the unit of percent (%). ND : not detected.
2) Pueschel, S.M., Kopito, L. and Schwachman, —, Apr., 27, 1982
H.: JAMA., 222, 462, 1972 7 LEFEF, RIRT, UELFE  &ERE 15
3) BREEN, /NRfkH, SRR HEks, 27, 469, 1974
391, 1981 8) MR, 6, 1980, &FEHIR, T
4) Fed., Regist.,, 42, 44192, 1977 9) BRMEE, oMK, 1968, HTITHprmer, Zk
5) Chemical and Engineering News, Aug., 21, pg. 10) Pichirallo, J.: Science, 173, 509, 1971
13, 1972 11) Seth, T.D., Hasan, M.Z. and Sircan, S.: Che-

6) personal communication, [LJEEMNEAE L v & mosphere, 3, 149, 1974
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Table 9. Heavy Metal Contents of Poster- Color®

Pb Cr As Mn Zn Fe Cu
Color Maker  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
Green N ND ND- ND 5.8 5.4 61.3 0. 10*
Blue N ND 15.0 ND . 9.0 2.7 383.0 350. 0
Purple N ND ND ND 4.9 30.5 0. 14* 10.6
Vermilion N 15.8 0. 52* ND 5.8 13.8 159.1 ND
Red N ND ND ND 58 1.52%  198.0 ND
Yellow N ND ND ND 5.8 16.8 688. 0 9.1
Yellow ocher N ND 42.5 61.5 30.0 23.1 5, 63* 10.6
White N ND 5.2 32.5 6.5 11.0 40.3 ND
Brown N 34.3 22.5 24,5 46. 8 40.7 6. 88* 18.4
Black N ND 596. 1 ND ND 7.2 ND 0.37*

a) Cd and Ni were not detected from any of the samples.
# : The mark represents the unit of percent (%).

12) MR FENER, LR, 1979, B, W

hi

13) Hueper, W.C. and Payne, W.W.: Arch., En-
viron., Health, 5, 445, 1962

ND : not detected.

14) FfEF=

FE, A

15) mERSE

B, WK

CREEEY (B8,

DR L Ry v, 162, 1979, HIRE

1977, RAFIT¥ES
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T FYHREEEEMAOOES - RFETFO ML OBREEELTO
AFL4 K« ¥BHTT v 7 ARERRE (Slide-RPLA) (20T

o OE R ATHE E R

o B, =

- IR
B, W # T =

Slide Reversed Passive Latex Agglutination (Slide-RPLA) for Simple and
Rapid Detection of Staphylococcal Enterotoxins A-C in a Culture

MASAO SHINGAKI*, HIDEO IGARASHI*, HIROSHI FUJIKAWA¥,
HIROSHI USHIODA*, TAKESHI TERAYAMA** and SENZO SAKAI*

A slide reversed passive latex agglutination (Slide-RPL A) test for the detection of staphylococcal
enterotoxins in a culture was developed. For the slide-RPLA, specific immunoglobulin against
staphylococcal enterotoxin A to C were purified from the rabbit hyper immune sera by affinity
chromatography and coupled to polystylene latex particles respectively. Strains to be tested were
inoculated into BHI broth with 5 % rabbit plasma and incubated at 37C for 24 hours. After coagulase

typing, cultures were allowed to stand for additional 24 hours and assayed for enterotoxins.

The procedure of the Slide-RPLA are as follows: One drop each of culture is placed in 4 holes
on the test glass slide, added with 1 drop of polystyrene latex particles suspension sensitized with
anti A-C immunoglobulins in 3 holes, and the culture in the remaining hole used as a control without
addition. The slides are rocked, and the result read one or two minutes later.

In this Slide-RPLA, the latex particles coupled with anti A-C immunoglobulins showed a high

level of specificity and sensitivity against homologus types of purified enterotoxins and cultures of

toxin producing strains.

The minimum detectable amount was 50 ng/ml. Excellent correlation in

determination of cultures was found between Slide-RPLA and reversed passive hemagglutination

(RPHA) and reversed passive latex agglutination (RPLA) tests.

Keywords : Staphylococcus enterotoxin, slide reversed passive latex ‘agglutination, slide-RPLA, latex,

polystyrene latex particles, immunoglobulin, coagulase typing

7Py BREARRE, WAR, 2~ 4FHHUACRE
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* Tokyo Metropolitan Research Laboratory of Public Health
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RYRXFLLFF 97X SlideRPLA Rt L
BRI AF VYT Ty 7 ART (UTFSF v 7 ALK
r, REERTENERAH LS5 Shic SDL-73 G
T 0.350) & F 7o,

IFAMFLCORBREBBAERES DT L DH
B Bfl=vFerrvvA, B, CRIVE=VT R
MR VORMSREE 7 v 7Y ViE, TCIREE bR
HELTCHBHHRI LD FHL LD,

I-70 MR CORRRESOT) L BEESTY IR
DREL:0.25% 55 v 7 ARBEL, 5%57 v 7 A
WA, 1/15M Y vERE « AEARER C20/EFR LT
RAB L, ChicSRORERAE 7 =7 ) vo 100pg
/Ml B EmE, BRTIBEREE S, OKGHE
%, 4,000rpm 10435& 0L, COMEY1/15M ) gz
e AEAER LA (1/15M PBS: 5% BSA @ 1
% PVP=200:40:1) C&x LEFOELC L O U
Lic, ZOXSRFAB LT F » 7 AL, BEIEE0. 25
BB e D XA, FHABE T4 CREEL
. WBOBIES 7 » 2 213, vy FEBMmMBES SR
LicyHFEEr-7 7 7 ) VTR OFEE 6 - T 57
B,

PREOREROHAR : SERAICHGEE Y Ky
BB OAERINT 254 % TH B, Th LD, 7
FUREARFEOMRERAAS, w9, SAE BB
7o EORERED H MSEY SRFR® & v THBEL
Fo. HEREHE, 8 3ml © 5%y F Mg Brain
Heart Infusion broth (Difco) @R, 24 BEEISE
BER WHELY O0FETa7 75 —ERFIET k-1
BYDOEBEEOE FER, F37CrEDKRIBERK
BLT, HlML7 + 70 vEk L BRCITBL
TR kiE% Slide-RPLA g 0k : LTV

RT4 Ko FFy 7 ZBERR : Slide-RPLA R fit»
DATA P 7 AR WERBHACHGBR T SRR
DHFFAREA G, ZOHS ARD s~ L CEME +
€5~ AR BAWT, WBLE7 4 7Y viiE Eabi
WSRO LERTVED, FFRED 4R
CERER LT T L. 0T, =¥ e bdy
VA, B, COEREME 7Y vEBEF Ty 7 AR
WL, v FERNE -7 7 70 VEIES 5 v 7 A
WL ERER 1L, &5 AREHERELCEDT T
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BHERAEE L. Bko=vi e ey vELL, BE

LicF 5y 7 ARBIE LB S vy ) v vsr b |

FUVHEHIOERELR =vie Y VERRERR

O HEERN LD = v T e b vESRL, A%
Slide-RPLA #BOFFEK T2 BERFRET Lot
EHFRIhER LR EERIc=vFr by vBOR
Bre7 Y YEBIELTF T vy 7 AL D Slide-RPLA
RIGEATIR, WERETBR L RAFHRER & Slide-
RPLA o/ MiHE» HEH L.

RPHA #J0 RPLA % : Slide~RPLA ¥V i
B U % 14,0000pm T 2045RELL, EEROREL
o, ZOLRBR, F2 ey~ wi#1/10, 0005 B iz
T, RPHAE® L RPLABEY s =vFe bdv v
OB DR & Ui,

74 &

Slide-RPLA % DA 2 & i K E OIS : Table
1w, Bilevse b+vvA, B, CiBVT Slide-
RPLA & o B Rk & BRI E 2 RET L B 2R
Lic, B=vir bty vBlofBEsr 7Y vEBIEL
T F vy 7 AR, ThZhFRTs=vie by v
DHERIGEL, TORHBERENER IR, Eh=vin
PRV A, BEBIOWC® 1,000ng, 100ng, 50ng,
2bng, 12.5ng/ml HFRXH L C, F=vFu b o vl
DRIET T v 7 AL, TRAZhRE T =vFm bxv
v50ng/ml W CRENED LRI, TOT Lab,
Slide-RPLA g/ MEH BT, # 50ng/ml TH 5 &
HEIhi.

Slide-RPLA ;3 & RPHA 3540 RPLA S# (- k3T
70 b BBOHEEORE : Slide-RPLA 34 H
WTHROBBI R 5 FIAD E LT, TTRARE X

Table 1. Specificity and Sensitivity of Slide-
RPLA Test against Purified
Enterotoxins A-C
Latex Concentration of lEnterotoxin

Enterotoxin coppled (ng/mi)
with: 1 000 100 50 25 12.5
Anti-A  # H + — —
Ent. A Anti-B — - — — _
: Anti-C — - — — —

S Anti-A  — - —_ — —

Ent.B Anti-B H + — —
Anti-C -~ — — —_ — —
Anti-A -~ — — — —

Ent.C Arnti-B — — — — -

Anti-C  {} H + - -
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CHBEIbD=vFr by vHRIERALERL TS Table 2. Comparison of Slide-RPLA, RPHA
RPHA #3510 RPLA #: & oMM % 8 & U . . - and RPLA for the Detection of
. Enterotoxins - from  Culture of
. B " VB4 1
Table 2 £ DRMAR L Ie. 7 NV IRERPRD DL Staphylococcus aureus
BEL B0 F Y RRE22M Y, ThEThOBERO =

vsm b %o VLMY Slide-RPLA 3, RPHA ¥ X Culture SHde-RPLA -~ RPHA  RPLA

O RPLA iBEClRE L. £0kE, Table2 kiR No. Enterotoxin Enterotoxin Enterotoxin
L7t 3ic, 178#ke Slide-RPLA #:CHB X hi-B§ o A B C A BGC ABSC
Bo=vye bR, ABZROK, BEA2HK, 1 0.4% — — 0.4 — — 0.2 — —
CEIM 28k, A+BEPB AT, BEFEOWTUL=Y 2 0.4 — — 0.4 — — 0.2 — —
5w bF v VEEENED bRt ot ¥k RPHA 3 0.4 — — 0.4 — — 0.2 — —
¥ X U8 RPLA #:C, 2280 =v7 » v vk 4 0.4 — — 0.4 — — 0.4 — —
HARF LR, 198% b=V T b3y vEER "5 04 — — 04 — — 0.4 — —
BRI hicn, SEHRECOTMFECL-Th=v5 e - 6 04 — — 04 — — 04 — —
b VEASRbRIRo%. RPHA ¥ % RPLA T2 m m0d - = 02—
BTy e b Fy vHREShT, Slide-RPLA T z g": - g'i - g'i -
EARHTE I o T 2BRD = v T R b v VORELR 1 16— — 16— — 16—
(%, Slide-RPLA (JROBHBALITO 10ng/ml ThH - 1 16— — 16— — 20—

fe. ~ — 1.6 — — L3 — — L0

—t
[\-]

wic, Slide-RPLAMT= vy » b+ vORHET 13 — — 0.8 — — 0.6 — — 0.8
oo e20B kD= v 5w b v VEERROWT, Slide 14 0.4 04— 0.2 02— 0.2 0.2—
-RPLA#: - RPHA:RPL A DB A B3t U, 15 0.2 0.2 — 0.2 02— 0.2 02—
FOE, Slide-RPLA @ Ty icigt i) RPHA 16 0.8 1.6 — 0.8 1.6 — 0.8 2.0 —
35 IO RPLA R EEROROHBEESL, 17 0.8 1.6 — 0.8 1.6 — 0.8 1.6 —
0.983 3 X U0 0.953 THRERD HIETRDFEERD 18 — = — 00l— — 00— —
B HEEIA R B, W Ao

BEEPEREMEAS SRS W AEEKROFO b 21 _—

$OUBP  IBUECHRMATRELLY FYREE g o

RO 5 B LISHEH LR, FHEGIOHE« OREMK
13640 LAMES RLIcEE 7V RE2B4URIC OV T, =

* : Enterotoxin concentration (¢g/m/)

Table 3. Enterotoxins Produced by Staphylococcus aureus Isolated from Food Poisoning Outbreaks

No. of Types of toxin produced No. of
Source I:I(;.tgfl llj c?l' (t)fs toxin toxin non
€ aeS producers A B C A+B A+ C producers
Foods 47 88 69 47 13 4 1 4 19
Feces of patients 28 56 53 37 5 0 11 0 3
Feces of food handlers 8 17 9 8 1 0 0
Swabs of cooking utensils 32 56 50 25 15 0 6 4 6
Swabs of food handler’s hands 17 30 16 R ] 1 2 14
Swabs of food handler’s noses 4 . : 7 2 0 0 2 0 5
Total 136 254 199 123 35 6 25 10 55

00)* (78.3) (48.4) (13.8) (é. O 0.8 G99 @LD
C»*:% AR
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Table 4. Relationships between Coagulase Type and Enterotoxin Type with Slide-RPLA
of Staphylococcus aureus Isolated from Food Poisoning Outbreaks

Coagulase Enterotoxin
Outbreak Food No. of 8
Li\lor.ea Incrin(x)i(r)]ated Source iso?atoes G sggfes) (iszg'f es)

1 Rice ball Foods 4 VI(4) A+C(4)
Swabs 6 VIC6) A+C(6)
2 Rice ball Swabs 10 VI(10) A+ B0
3 Rice ball Foods 5 Vi(5) A (5)
Swabs 5 Vi(s) A (5)
4 Rice ball Feces(P)* 6 Vi(6) A+B(6)
5 Rice ball v Feces(P) 13 VI(13) A (13)
6 Luncheon with rice Foods 8 VI(6) A (8)
mcz) A (2)
Swabs 7 ViC7) A (5)
Feces(P) 2 VIC2) A (2)
Feces(FH)** 7 VI(5) A (5)

Ic2) —
7 Luncheon with rice ~ Foods 2 VI(2) A (2)
: Swabs 4 VIC4) A (4D

Feces(FH) 3 1(3) -
8 Rice ball Foods 1 VI(1) A+B(1)
Swabs 3 MI(3) A+B(3)
Feces(P) 5 WVI(s) A+B(5)
9 Ice cream Foods 15 I (15) B (13
Swabs 26 1 (20) B A7)

MC4) -

v{2) -
Feces(P) 1¢6) B (5)

V(1) -

Feces(FH) 4 MC3) -
‘ VIC1) c (1
10 Rice ball Foods 7 VI(7) A (4)
Swabs 4 VicC4) A (1)
11 Rice  ball Foods 11 VI(1D A (5)
Swabs 10 VI(10) A (5)
Feces(P) 8 VI(8) A (8)

12 Luncheon with rice Foods 8 1(8) —

Swabs 5 1C3) -

i g 1) —
VICL) c (1)
13 Bread Swabs 3 H(3) A (1)
Feces(P) 6 M6 ) A (5)
Feces(FH) 3 mC3) A (3)
14 UNknown Foods 15 W(15) A Eug

C 4

Swabs 10 VIQo) A A0
15 Rice ball Foods 12 I(12) A (2
A (9)

Feces(P) , 9 ViC9)

* (P) : Patients *% (FH) : Food handlers
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Vi e by VEEMY Slide-RPLA 3 vt Uik
% Table SR L7, FDEEE, 254 BD 5 % 199 #
(78.3%) mb=vFu v vigEHIhic, 0=
vye ey BN, ABREL S, 199 ek 123 B
(61.8%) THh o7z, BENL3GEE (17.6%), A+ CHEUL
108 (5.0%) THh -»to. 254k 550kr:, Slide-RPLA
ET=v7re b 2vvERRHTLZ L8 TE o0
L Laih, 205 bo29kk:, RPLAKI L - T=

VIR Ey Y OREESERI RN, Slide-RPLA

DOHRHBRUT DELBTH 70
BEOHSLDALDBREMEMS SBS W AZE®HOD
TYI—ERETTO MRS CBIOBEM : Table 4
., SGERSEE LISHAK DWT, FHMAZ L 4
DEREMBLOHEWENCEERDO 27 75 —vilL =
TR bV VHRIOREAYR L., BEAEDEMI
T, FREHELDLHMINCE D27 75 — EHH)
—HLTCWAHARIL, =vFe bFrvEIL—RLT
FA—FThsZ ARSI

HO DA, TAA7 Y — a3 RBRERLTHDE
HEINLAREDTLLVEHETH . AEFAOLE
BEMB» DOHI hiclko 27 75 ~x28y, 1,
I, V, &S TH ok, 2T Slide-RPLA BT
INBOHMEEO= T e by VELERRE Lk
R, 2777~ [ HoSMEKRE, T XC=v7rb
FYVBERELELL ZOX3LEHENS, T O
1%, a7 75—€M8T, =vFr bFx Yy BELEBRET
IAEBE S VY RE LB DLHEI R

HHA 6L, BOARUNERAREShI-ERATHSD
A, BREGILLIR 2777 —2VIHETROEG T F
YEEIRHE I, =vFe bty e s, VI
MELMHEED =V Fr bV VAREELE, UL
BROMESEZEDOLAENLIL, 27 77— VIR
T=VFr b FYVAREETIEG Y FORENRR
IhTWBDT, ZOHEFL=T 75 —ENRT, =V
Fr bRV VAEEER LSOO LHES R,
BH4OHEL, FRAERLHETHC L3 TE i
STHEBTH ol RERELOOEINCERS VY
FRBEI5HRIE, TN T2 7 77—~ EV#ThH 7. Ll
=vFae Y vERLEE, IIKTARELEL, 4%
RCELETH . BB DI iz 10 ¥
1, TRCa775 -2V CABEETH - &
b, AEFE =775~ ENEDO=vF e b+ VARE
A X5L0LYESRE.

2O, =775~ 1M L 5RhELEER

hich’, Slide-RPLA Tk, =v5 e bFv Vit
HERish o, Z OOBEK I O\ RPHA ¥
RPLA giC=v 5 m Sy v BEBEPRG LER,
=vie b FYVARBE IR, TOEAERR, 10ng/
ml PUTOBECEEETHo. ZOBMIIZDZ L%
BT s Lo, BABEOS-ERE, BERODRG
HHTH oI,
£ =®

SBEITT FPYRERPEORERENS, =vinm
by v EBEHT bR, e ORBER T
FERTDBD., BHELIIEE « B r=vF e bFv
VOB S L, RPHA 2% RPLA &0 %K
L, FOBEAKC OV TEE L TE .

L Lidish, 7 FOREOEERECRS T, KH
BFFOHEERRER, b= vFr by vl S h
SONx, MBS, S OBEMATIE, EENHRE L
Hx OREMR»SOMSh Ay FyBEo =72
F—CHHFC L - THES RS, Sb, DHEkRD
=VF e bFY VERRYRNB DR, Sk
BHI broth wiE#EL, ZTOEBLE N O=VFm b &
VOB ETL - T 5,

ZTT, REDX, SHREKBO= VT e b2 VES
2L - EHHCRBRT B b OB OWTHRE LT
VB MHERITTE, 7Py BRERPENSOEIRD
iR, BEAETRTCERBEEDID, 2775~
R TR o TB, ZDa7 75~ EHBNE, S
Bitk% 5 % v 2 Mg BHI broth CEEsE L inkeiik
EoOWTfThbhTwhb, Da7 /5 —ERBATE
IEBREEDLOEBVT, ASA FHS AR ECYSZ
HT55 v 7 ABERIEET B 5 503, 4EIDE
BICH o Fo.

a7 77— 2BYAOERKE T Slide-RPLA K%
Tied s, SR LCFERRERE 7w 7 ) vRBIELE:
FF v 7 ARREL, =vFe bR VvERERTAIL
BRI TH . TOEEBEX, BEALDOEET Y
WEX, Tert vAREEL, BIES 7 v 7 ADHRE
a7y VERIGTAIDEELLRS,

LaLidib, 2775 - 2HHITR - BRI LS
H|ic 1l BE AR ER L ERE L ko, Slide-
RPLA Ri%E1Tied &, METHHGERRE s = 7)Y
VEBIELIRS T v 7 ADARS 1~ 2 £ LI Bt
BHEALYTERL, =vFe b3 VvRIBINTELZ &80
FEB & hic, F7, Slide-RPLA AV i- & R CRE
DEOHEFEDO\WT, RPHA B RPLABE TV S »
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b v VA AWRET S L, Slide-RPLA BB/
M2 RPLA #hiis X 08 RPHA B bR T, #9508
BN Z ERB LR o T, FhPBh oKL O
X, BVWHEBRE D ENTEH IR

1R ERTh ERE L7 775 — 2 RIFIHORE
% LS Slide-RPLA ¥ CIRBERBERIE LB 37
VEAIEBE LN TRV, RO LICHELHZENTE
B, a7 77— CRBIBORERCIL, vFMmiEs»5
%eBLTERY, ZomENERPCEEINCRET
Ty 7 ALIBRBEYEITHEETRELL OB
DEHEIND.

PLED k5, Slide-RPLAMIL, 7 FyEREATE
DEBRENE D OIS M D EROEERE DD
fAleoTnb27 75— HIOBEKNIE, =vFier

Y VEIRINTE B AR I, Slide-RPLA

BRERET =V e v VIBROE e 7Y VEE
557 v 7 AR ST, &L OBRERBETS Fy
BEATBOHERER, chiToa7 75— ¥l
Z=viEe bEYyHINMREND O T, FENRLT
OREENREISERETALDEELLNS.

i Bl

7 ¥y RERTEOME 4 OBREMBILAMIhSH
Bhd, 7PYBRE=vT e by VEEELHEE B
BEHERBIDD, AT N -WFHSF v 7 ARER
i (Slide-RPLA) o\ THE L.

FxDHBERGEE S a7 ) VERELLT 5 v 7 AR
B, Blil=vFer by A, B, C &o Slide-
RPLA RS R\T, ZToHRERFEDLRI. *
OR/MEHREL, £=vFr &y vE L LH 50ng/
ml ThHote., BB ECORGRERL~25URTH
o7z,

AREO LD OEHNREARORBEINELET, 7 F
v ERE R REOBEM B SRE I WSk, &
SRR XTI D oD 5 % v i BHI broth
CERL, 2777 - ERAERTho 1%, IHRER

T1HEBELEZOb D X hEE Slide-RPLA iz X
o TCavye b &y VvBBIETRI ZENTED, £D
Fedd, WOBIFSEESBELETEHRH =V e bFY
VRIBIERITIRS L EMTE S,

RPBAERD 22 kD= vy w bd vV E A %,
Slide-RPLA #k, =4 7 r &4 #—~1ThH%5 RPHA
¥ X0 RPLA Bclgt Ty, ThlhoiEpks
PR, TR EVCEERTED bk,

7 PO REAFHRISEAN LAMShicEE 7 Py
B4k D = v F v b F v VELM Y Slide-RPLA ¢
BE LR, 1981 b=v e b3y MR SR
1=, B5ERD Bk, B Ehind o7, B5ERD 5 29Kk
RPLA Bl JoC=vFiw by VOEENRD LR
oS, ZHB29BDO=vF u bF v vEERET, Slide-
RPLAB:OMIBRRLUT TH - 7.
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EEHRERS BEARBSIUEEOVHRMIOORET FUHEORE L
AHMEROE(LFINRE LT 7 7 — RS2

& o BN, A O OKRN ¥ OE OIE kX B O #H F =X

Surveys on the Incidence of Staphylococcus epidermidis in
Commercial Foods, Healthy Human Skins and Straps in
Electric Train, and Characteristics of their Isolates

HIROSHI USHIODA*, HIDEO IGARASHI*, MASAO SHINGAKI¥*,
HIROSHI FUJIKAWA* and SENZO SAKAI*

During the period from January 1979 through December 1980, bacteriological examination was
carried out using the total of 3,499 samples of commercial foods sold in Tokyo ; sandwiches, 610 ;
Japanese box lunch, 595 ; soybean curd, 593 ; cakes, 497 ; boiled noodles, 415 ; salad, 334 ; Japanese
cakes, 247 ; and rice balls, 208.

Fifty (24.09%) of rice ball samples, 97 (16.3 %) box lunches, 47 (14.7 %) salad, 73 (12.0%)
sandwiches, 26 (10,5%) Japanese cakes, 18 (8.6%) cakes, 14 (3.4%) boiled noodles and 6 (1,0%)
soybean curd were found to be contaminated with Staphylococcus epidermidis. It was particularly
noted that rice ball and Japanese box ‘lunches were highly contaminated by the organism.,  These
results agreed precisely with the first and second of incriminated foods in staphylococcal food poison-
ing outbreaks during 1967-1976 in Tokyo.

On the other hand, S. epidermidis was isolated from 93 (38.8%) out of 240 swabs of healthy
human skin and 82 (74.5%) out of 110 swabs taken from the hand straps in electric trains,

A total of 250 strains of S. epidermidis was obtained from various commercial foods, healthy
human skins and straps in electric trains, and they were tested biochemically and in respect of their
sensitivity to phages (Pulverer’ typing phages). The results in all the three categories of source were
approximately the same,

The above results suggest the importanée to devise counter measures against possible staphylococcal

food poisoning due to these contaminated foods which are handled directly by hands.

Keywords : Staphylococcus epidermidis, commercial foods, bacterial contamination, healthy human skin,

Straps, Nigirimeshi (rice ball), Japanese box Lunches

: i El

W, ARG, FCEE, RENTEORHP
ey, RAOMETE R X O OBER L2330
TREREEOBEYE COBELFTBE LIt TRD, £
DOREH L RF IR TE T B0,

BEHBEEC ST AME O, TOREEECET
DHEE, AEEA L TR 5 MLERERR-HEER
BT AT EL D BH, L RBEOTHHIARME
£ RS TEETH 5.

—7, RO RIRE C BB i i J ORI
DOFAR, XLRBEFMOESIEDOTE L V. L
L, ARPOREHEEOREL, ThThoECHE LT
HROMERD B\ TR R REL L, KERFR
B bR, BAREREIRHEhERVWEES T, &
S AMTH S Lit—he 2y

Be, brEsT 5 EREE LoMEFHEE oM
Sur, BE, BREEEE L Co—BEEKS L OKE
BEE GO0 ThB chOEEOREERIL, b AEE
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* Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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BRMOMENFEMOKIEL 25 2 LixEETHA5. L
2L, ThbOBHRBERE OV, SRR TR
ELDRBEVDHETL LS.

ZZTHENL, BEEF TR IRRBOFIIBER L%
2 bhBEE Y FoBE® & BT, S#EHEARDOE
RDOERBAELTRIE LS, BEARER IO b
DFIEOR S ih B VBRS GABERB L, RHEO
EALRREIR, 7~ VEZEHRS T LY, BRRBRE
OBIE M R Lic o T T 5.

WS LU

1. PHERR

DTEIRAS @ 197945 1 A~19804E12A » 2 & R
ORIERE DI BFNC AT S icRE - v 610 4, #
Moke 5051, TS 5934k, FEHET 497H, W THAE 415
f:, 3 #3344k, FIEFUATH R O ¥ b 5 L2084,
§1 3,499 &g & Uik,

DREBEABRE | T Rstd:2404 0 IR b #8240
Hrang s L.

DEHD iy BWH IFEIR D Mk 110 Ha w5 &
Lz,

2. RET FIREOSBLEL

DA s £ 10g #FEL, ChicliE% 71
= VIinEBAERY 90ml ik, 10%AFE L. 20
HED0. Iml %, 3BCIHEEMiL o~ v = v P RESE
FRFHRWY (LT MSEY iR 054D wimL, =v 5
— OB TE AT BER L, 3TCASHFRESE L. I
Rt T, =v=y FESMOoEt, XBROLEEY
W=7 75 - ERREeT o, 2775 - X¥gEHET
75 ABEORELYBEMCEE T FOREEL, v
b v (Difeo) # BV - BB HIC ISR L, BRT
RELE.

DAL  REEEAER TS CREY €
T, EAOCHE, BT UhEeRy, MSEY i
CHMEEFE LT, MERARCEEZRAEL, EheR
FL.

DBED VI BHEEEAER CBLEBEY — ¥
T, BEOVREZRRD, MSEY FiE cooit®sy
v, B LB oW CHTREIBC S BE 2T
W, BEBRERELC.

3. HEREH

FEHBEARBREFE 7 ¥y RETSH, BEARES
Jeo3kks L OVEED b IRESE828k, F 250K TH 5.

4. E{bBagMEREER

DY Foeaih MBREe Xy, BRI VUR
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FROBERICOWT, FEAELFEIREHEA .
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[ B2, TXCO7 5y~ PR IABEERDIDL D,
M#x, Ph5 Ph9, Ph10, Phl2 Ph13, U4,
Ul4, Ul5 U116 U46 05 45 LBE RO

3O,

M#ek, ERBStOEERR L ABEHALBD L D,

HFIRERIL, TRTCD7 » — PR X DBEEIRD B
e oicd D,

53 #®

1. WHERNMSOERKET FrosERl

EEHBAR»LOEE 7 ¥y RERTEY Table 1
CRLA, ¥ oL 208 fes0f (24.0%) »LAE
PRI h, AFEEOHRAR S MEFRD B HHE
THote, BEPCHAYEE ULCGER LR, 4tHL
UMD, Wb FL, BT, AUEIRELLE T 595
HepO7#: (16.3%) M, + 5 & 334 fepar: (14.7
%), FREvEl0MHART3M: (12.0%), FEETF247{H:A26
# (10.5%), BT 497180 (3.6%), DA 415
fepl4fE (3.4%) 35 LUERS 593 s 6 (1.0%) A%
BitkThof. REDBL, HYUERENERS VU
B X ) BREFHRIN DT EXHALM IR,

2. BEALLUVEEOVHRMIOORKT FIOBE

B

BEARN % LOEED D g BE D ¥Rk b oEEK
7V U BRER RS Table 2 10 Uk, (B ARE 240
b3 (38.8%), BEL-D by Cix110¢kh82: (74.5
%) MEEHET, BIEARRACENBEVEHER TS 5.

3. RETRIBERE-BEEHEOBMES LU

F D OIME ORISR

ER7 FvREORHBIh L EVD LB LERK

7 PO RRER & R L OBRE SO T oMo

OBHMRE % Table 3R Lic. ©EDDBLIIELS Y
YREOBRHENRELE o EMTHD, BEI Y
FREDS 102~10%/g #H 3 i 50— BT, 102
~10%/g OFWETH Y, FHERFLOARMELRELE (—
RS 105 /2 BUF) %22 % % 0a504R1844:(36. 0
%) bEELR. Fi, —REEKL0~10%g OHED

Table 1. Detection and Incidence of Staphylococcus
epidermidis from Commercial Foods
(1979. 1.—1980.12.)
S. epidermidis
Foods It\Iez:ceg No. of positive
%>
Nigirimeshi (rice ball) 208 50(24.0)
Luncheon with rice 595 97(16. 3)
Salads 334 47(14.7)
Sandwiches 610 73(12.0)
Japanese cakes 247 26(10.5)
Cakes 497 18( 3.6)
Boiled noodles 415 14( 3.4)
Soybean curds 593 6( 1.0)
Total 3,499 331 9.5)
Table 2. Detection and Incidence of Staphylococcus
epidermidis from Healthy Human Skins
and Straps in Electric Train
S. epidermidis
Source iz.te(«)clf No. of positive
%)
Healthy human skins 240 93(38.8)
Straps in electric train 110 82(74.5)

Tablé 3. Correlation between Staphylococcus epidermidis Counts and Standard Plate Counts,
and Incidence of the Other Bacteria in Nigirimeshi contaminated with S. epidermidis
S. epidermidis/0.1g Total . E, B.
. 10 10° 108 a aureus coli cereus
10!
10? 2 2
108 9 2 11 3 1
Standard plate counts/g 10¢ 14 5 19 1 1
108 7 3 1 11 4 1 1
108 2 5 7 3 1 3
107
Total (%) 34(68)  15(30) 12 50(100) 11(22) 2(4) 6(12)
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Table 4.

Correlation between Staphylococcus epidermidis Counts and Coli-form Counts, and

Incidence of the Other Bacteria in Nigirimeshi contaminated with S.epidermidis

S, E: B.

S. e;z'dermz'dis/o. lg . :
10! 102 108 Total aureus coli cereus
0 : 4 2 6 1
<10 14 1 15 2 1
1
Coli-form counts/g 1o 5 4 12 1 2
102 7 3 1 11 5 1 2
108 2 2 2 .
10t 2 2 1 1
Total (%) 34(68)  15(30) 1(2) 50(100) '11(22) 20 6(12)
48 s bEE 7 Fokke (LT S. awreus FET) M - Table 5. Glucose Fermentation of Isolates of
114 (22.9%) rERCBEHEIR, ZO=SZoEEE Staphylococcus epidermidis isolated
BeAED b, Eie, KIBE U E. coli 234) from Com.merclal Foods,. Health‘y
. _ Human Skins and Straps in Electric
BIOwLry 2 (LT B. cereus L3834) 1k, Fh¥ Train
hatf, 6fmlsh, EE7 ¥V oREBRe E coli f .
% L 0% B. cereus DRHIC b BIEEN D bk, Sounee No.of ﬂgﬁgﬂﬂgﬁﬁn
4 RHT FORES AW ERRE OB £ T tested P
. 0 (]
ZOMOEEORERR _
ﬁ& - F ﬁk%@ﬁﬂj g Z"Lﬁ:?t ? D b LVC%H' Z)%E{ Comrercial fOOdS - 75 29(38‘ 7) 46(61 3)

7 PO RERE RBEREE 0BfRE LU EOMOME
OFHVRIL % Table 41R Uie. RIBEREEL 0 ~10%/g

S LD L RIFHBEVMM I iz, iz, S. aureus
OBRHER I 11 84 (72.7 %) » ik RIBEEA
10¥%/g LI h T b, FHES VoRER, KBE
PR B SO S, aureus P55 BIEMEDERD Bivic.
LosLigdih, B. cereus OB I hicd & KIBH
BER & ORI BIEM: XD b itk o Rl

5. 7 krofssemEse

RBHEEE TR, BET FPoREE OB LY 3
raz ey AANBELTVS EEL bhbied, HER
B, BEARER JOBES DIRERER 7 FYRED
7Ry EEREEAE R T iE R A Table 5w Lic. K
£ ek T5HkAR298k (38.7%), fRLER ABIE Hi3kEk 93
76tk (81.7%) % JOVEED b i HRER82HR 598k
(72.0%) 7 FoEREErHF L CLTGF(HHDHE
L), WIERRBREDOR 60 237 F 7 HEIEREEE
(GF()EERT) Thot. GF(HHE% CNS &
L, GF()E®I7ray s ALLT, SHIFELL
A bEREMEIR A R A,

6. (kIR »
WIRAS, BEARER LOBES hiRhE CNS K

Healthy human skins 93
Straps in -electric train 82

76(81.7) 17(18.3)
59(72.0) 23(28.0)

Total 250  164(65.6)* 86(34.4)**

* : Coagulase Negative Staphylococci,
** . Micrococcus

164 B0 £ (LR 2R E Lo BiE % Table 6 RL
fo. BERSREEE (LUF DNase XFR¥) EARILAIR
£ BB REE2OREE 8 #E (27.6%) 36 X UMEEE AR Hisk
¥erekkehlelk (21.1%) L IBIERRTHHORKL, B
O )RR EBRII5RkA 46k (78.0%) LD TEE
B2RLI.

7 REF Y VRS, AR R Rk T R

L 2B LR, R TNTERSETH o

VP RIGE L ORI bkl L CEWEER
;b bhvis o7

74 AT 7 & —VEEME, RfhHEER20RP1TH
(58.6%) THotch’, BEEABNT RS 2% % LU

D D REREROL 5% & L ER R LT,

e b, vHF, bY kIO vROROEMME:E2HK
N UTCREER, RRikbko v v FRniREmiEi344. 8%
Choteht, o BRkIE80% L oBE Mk Ey R LA,

BB MBEERE, WThohfkked, ¥Fo< 8
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Table 6. Biochemical Characteristics of Isolates
of Coagulase Negative Staphylococci
isolated from Commercial Foods, Heal-
thy Human Skins and Straps in Electric
Train

Source Foods Skins Straps
No. of tested n=29 n="76 n=59
No. of No. of No. of
Characteristics positive  positive  positive
(%> %) (%>
Coagulase 0 0 0
DNase 8(27.6) 16(21.1) 46(78.0)
Egg-yolk factor 0 0 0
Sensitivity to NB* R**Q 2(2.6) 0
Acetoin 24(82.8) 76 (100) 57(96.6)
Mannitol 1(3.4) 2(2.6) 2(38.4
Lactose 21(72.4) 50(65.8) 42(71.2)
Maltose 26(89.7) 75(98.7) 59 (100)
Trehalose 10(34.5) 4(5.3) 3(51D
Phosphatase 17(58.6) 64(84.2) 54(91.5)
Tween 20 25(86.2) 73(96.1) 55(93.2)
n 40 20(68.9) 69(90.8) 53(89.8)
1" 60 23(79.3) 66(86.8) 53(89.8)
n 80 18(62.1) 52(68.4) 48(81.4)

Lysozyme 0 0 0

Arginine 25(86.2) 72(94.7) 51(86.2)
Hemolysis )
Human
erythrocytes 18(62.1) 57(75.0) 50(84.7)
Rabbit  # 13(44.8) 67(88.2) 51(86.4)

Sheep 0 0 0

Bovine n 4(18.8) 18(23.7) 6(10.2)
Gelatinase 15(51.7) 43(56.6) 26(44.1)
Fibrinolysin 3(10.3) 18(23.7) 5(8.5)
Protease 7(24.1) 29(38.2) 15(25.4)

* . Novobiocin, ** : Resistance

DHbhhich oz, .

TAX = viENE, ¥SFVvoEE, T4 TV Y
VEENR IV vT T — EEEEY, SBREVEL
TF LA EENRD ORI T,

7. Tween 4fig

HIRA R, BEARES JOEED D iFHEK CNS o
Tween R OTOEES Table 7 I L7, #E38
Lic Tween 4 fEOHFEEE 1 ~168 (25— v 4id)
R TRUE, 48T_To Tween R 4fET 50,
Withuds 3880 Tween #MT 5.1~ 48D L D,
£ Rk Tireotkh2lik (72.4%) RHbhics, &

BREA B TE i Skbk Tir768kh68kk (89.5%) ¥ X UVEBED
b i B SRR 5ORkP53EE (89.8%) &, ASHEHKEIT
b EninEGHED bhi.

8. Tr—TESME

Dr. Pulverer s b5 21 el 7 ¥ v BREEIA
7 7 — ISR AT, WRAR, BEANEES JOE
BEODRENR CNS D 7 » —~ VBBIRT e » iRy
Table 8, 9 1wz L7, Table 81, ASEFHBOEE
E=VERLILDTHS. H7 »—1I5EOTT
ISR T BEENS, BERARE R 3k &
OEHED D iRk 1 #RDA TH o1, BPIERDS S
W, 7y oNIBEETHY, BBk X 5BE 5~
VORFEDIIBED bhithote

BB 7 » —~CBHO BB R LY ¥ L0 T
Table 9 iR Uiz, BRI RS AR hSeik47. 7%,
WED D iRk Tl344. 1% TH » 1obd, THIRAREE
BEDBEIE, 204k 8% (27.6 %) & EIBISEAVES »
fo.

£ ®

AR, RER, BEAORFCE LY, RROREE
B LOMBERRFETFHOE? b, ARNDOME D
BBz S DA A, R COHGREMEIIHD B\ L
FOBREH kI SR B AR I TE T 52710,
ROV E RS HRORLENMEOBKE 7V 475
OD X5, TTRRRBEEAAPEHCHERINT
WBBAL, ABRFCOEHOHMEIED HVIIRE L,
fBDER~DIREEGT LA AFE T OB b RN/
HMEELEL LS., L, BEADLCIZERRCHH
DIEVES T Vv HERER L 5RPEBEOFH A E ©
X, BRRANOFBEYNRED X 5 BB TR B0 %HS
T B 2 ERKRYTIR IR B 5 .
BEBEROGGE LTz, FiE, HENIHA, &%
AR IURERBERERELLRBN, £EIL, PR
OWC, EORERELTER T FyREY & b BT
B Lic. FFCORRBR - OBYEERHEE LN
BEE T PyBERoWT, ¥, BIRAEMCET LA
HERORBLAE L. WHRAMOHRE O A E ©
i, HHEY, FRAEMhEEELLRD “LEY
BHL” RS BREHEL, PV THYETH -
DOEEDORERIL, FRH RIS 7 ¥y RERFHEME
DODRAAERODE 1, F2frbdb—HKL U7, £&
T, EEIVPYREBROBD ORI EDDL, £OD
bR DNT, FE S FyREE R —BEEK -
DOBREME, X bz S. aureus, E. coli 3s L N B. cereus
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Table 7. Hydrolysis of Tween with Coagulase Negative Staphylococci isolated from Commercial
Foods, Healthy Human Skins and Straps in Electric Train
T Pattern Hydrolysis patterns of Tween

Tween -~ | 1 2 3 4 5 7 8 9 10 11 12 13 14 15 16
Tween 20 + 4+ 4+ + - - - 4+ + + - - - 4+ -

" 40 + + + - + + + - - 4+ - - 4+ = -

" 60 + + - + + -+ - + - - 4+ - - =

v 80 + - + o+ o+ T
Foods 15 4 1 1 1 1 1 2 2 1
" n =29 (62) (14 (3) (3) (3) (3) (3) (7 (7> (3
. Skins 47 18 2 1 1 1 2 2 2
n =76 62) (24) (3) (1) (1) (1) (3) (3) (3)

©  Straps 46 7 1 1 13
n =59 78 (12) (2) (2> (2) (5)

Total 164 108 29 3 2 3 2 2 2 2 5 6
(%> (100) (66) (18) (2) (1) (2) (1) (1) (1) W (8) (4

Table 8. Results of Grouping and Frequency of
Phage Patterns of Coagulase Negative
Staphylococci isolated from Commercial
Foods

Group Phage lytic pattern tI;Ig;e d(cé)

I (- 0%

i Ph5/Ph9/Ph12/Ul5 1@

I Ph9 1
Phil5 1
U6 1
Ph9/Ph10/Ph13/U16,/U20 1(24. 1
Ph5/Ph9/Ph10/Phl2/ 1
U1l5/U16/U20
Ph5/Ph9/Ph10/Phl2/Phl13/ 1
Ul4/U15/U16/U20
Ph5/Ph9/Ph10/Phl12/Phl3/ 1
U4/U14/U15/U20/U46 ‘

Not typable 21(72.4)

Total 29(100)

HY L OBERERE LAER, Th b OWEBRLEEE
7 ¥y BREBEIL A S BEES RS bhis, Fi,

EBET FoREHRERBEME B0 B/ O S
aureus, E. coli, B. cereus {54y k DR #EM I D\ TCHE
F L. ZOER BER7 VY REBROBDLNDH LD
DRI RIBEHCHRENTED, S. aureus D
H3INied0b2 TRBEERETH o7, Lo Linht
B, B. cereus B4 L KBERE B L oMIEED

DEEH & MR BIBEIRD Hivieh » .

HBREEC LV ER Y FURE L LkBithicy, &
MOBH: 7 r2 v H AREFEEL TV BPOT,
7 PO ERENE S G F Py AV ORN LIcER, X
BT 8.7 %, BEOVBBIET2.0%BGE
(OBTH - 7h, ARMBERGCIEN60%2°G F (—DEk
Thote., SEFERL-ARBEERCOVTE, ST
BT, WRCIEY L R COBEKEITH 57D, H
AEETHIRCERTH BN, BRMORETLRHER
BORY, ThLOENLHELT, EFETTBLDL
Bihic. CNS Bkt 1 7 mz v WAL LEGF () #
AL T, XL EBELCEMER IO 7 v~
UM RE L. DNase gad#kix, CNS £ ok
BB TOERNED bR, Thbb, BEEOVGHE
Jerkix, 78.0% 4% DNase BEAKRTH - oy, AMHHEE
BE27.6 %% X O mEk 21 1 % LBV EERTH -
fo.

fLOBIRTIX, AREED P Lo e— A5, 7+ A
7oy & —EEL, vHFRIIREnR: S, Mohk
Bl UCETRGC A DRI, FWRAETITE)» -
7o,

—77, GF ()L GF () CiztiRic B ik
HED b, R, CNS woWTHidT 54
., I7wayh AR OWTRS IR o fohs,
e Tween SEMICIZBEAHD, s 7ma2 v B AL
FoGF ()R EAE L E ¥ CHIR TR bid,
LRI L\ R OERE L THD 5.
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Table 9.

Results of Phage Typing (Pulverer’l5 phages) of Coagulase Negative Staphylococci isolated

from Commercial Foods, Healthy Human Skins and Straps in Electric Train

No. of

No. of

Phage group Not

Source typed I I m typable
tested &) (%) (%) %> %)
Commercial foods 29 8(27.6) 0 13.4) 7(24.1) 21(72.4)
Healthy human skins 76 36(47. 4) 3(3.9) 2(2.6) 31(40.7) 40(52.6)
Straps in electric train 59 26(44.1) 1.7 1.7 24(40.7) 33(55.9)

SEIOHEF T, THRAER»GHEHBSh: CNS &,
KR T OBES VifhR CNS & oz » — Vi
ZHL GO THEY - 2B b, HlRARD LK
HIhi®E 7 FYRECE TRk BT 5 L Bbh
BENREER TN, £ike bORIBHREELD
nWBHLDOTH T,

ThicoglRes IR ELDEEBMR LS
T, ERAOERECFERIZ CNSHEEL T 54
BETEY CNS ZFRhboBEREEL bR, D TE
EThote. 20 CNS OBREHER NI EERESR T
BUTHFEL®, EENTOEFIIED THH D LHE
HEhsz bbb, LML TORGOMBE TR
EEILTEL NS EEL 5. 0, £E7 FvRE
DORHITEE Y ¥y REY RS BT
O EIT B LTI /cl, FOHRE  BELED T
Wl bt E#E2 D,

R B ARG O MEEMRE DKL, FDA.
B RMEGRR< = o TAORRLR S DL, HER
FERIE ORBE AL U, MEEERSEETEORM 1T
b DB B DA 2B, L Lisd b, HREM
HOoBREL, ThZholicdbe, FEMEELe
WERERTRAEL, £ OBINBETHD. Lichis
T, BRREECKT S MEENRET, X IViEEE
DOBE L BYIEWEORSR, £ L UEEoBILIH
C, EBB BRI Bh, HE RS CHREcH
BITH, #5RLORBER ST 5 RROMBEHNE
GWEF = v 7TRETHHEHELS.

¥ Eol

£ BRI 1 St B B TE R 1 AR R 418 B e
e, RERTYEERTCHhABEOFRBEERLELD
hARET PoBBELE Y BT, SENEA M 2N &
., EYRBRALT/RsEEb, P REEES X
CRED D IR EER & O F MR IR L

1. WHREROEFE S FYRERHEREL, =¥odL
24.0%, 8 16.3%, 5 £ 14.7%, FHE~<v12.0

%, FET10.5%, HEHET3.6%, ©THAHEI A% X
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%, BEODIHNBIRT4.5% Th o1
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Growth and Production of Enterotoxin of Clostridium perfringens in Chicken

MISAKO INABA* TAKESHI ITOH* and SENZO SAKAI*

The growth, the sporulation and the enterotoxin production by Clostridium perfringens type A

~in chicken meat under various temperature was determined,
C. perfringens strains NCTC8239, W1415 and W1631 grew at 15-47°C, but not at 4°C when 10°
~10* cells of the organisms were inoculated into the meat. At 30°C the organism proliferated rapidly,

and at 37-47°C these cell counts reached 10 cells/g after 3 hours,

Sporulation of these organisms

occurred at 25-42°C, but not at 47°C although vegetative growth was observed.

On the other hand,
increase in the number of spores,

enterotoxin in chicken was detected at from 25°C to 42°C parallel to the

When the chicken inoculated with ca, 10* spores/g of NCTC8239 strain was rapidly cooled to 25°C

in 2 hours after heating at 75°C for 20 minutes,

However,

when the chicken was slowly cooled to 25°C over 6 hours,

the growth of the organism was not observed.

these organisms reached

the level of 108 cells/g after 5 hours although spore formation and enterotoxin were not detected.

Keywords : Clostridium perfringens, spore, enterotoxin, chicken, growth
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TORE va=nv. . HFEPEEL-BML4, 15
25, 30, 37, 42, B IVATCOLERECHREL, —Tk
FHBRE B 2 EER e FRErUE L. (2) #F
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6 B T25CIc Lz, b) 75T H 5H25C I 1285 CE
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5. Tzl BEEHGLIUFREOHEE va=n
V. HAEENIINENCWERERE L - TEH LK
TlebbERMFIC 0.1 %<7 b vk BRIEKESEE
whinz AAC L, BEREH > THEBRERRLT I
InCWIERFHRIC = ~ 7 — PR CRE IR L7 C 241
RIEE R T o T

Y =Y . EIFAROBIE G AANC L gt o —
WaRBREBER &b, 75C204 InEILIERE & 100C 605 D
BB AT - 7e. BB LROEEBRERE LR
B BRE I C WERFH % AV T » e,

6. T FOMFLOHE ®HEMBELZO01%~T
b vinAEREAE K CAFIC L d D% 3,000rpm 1045
DL, TOREYHRE L Lic, B> G L~
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Fig.2.  Viable cell, sporulation and enterotoxin .production during growth of C. perfringens
NCTC8239 in chicken at various temperature
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