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Detection of Kanagawa Phenomenon Positive Vibrio para-
haemol yticus from Swab Material in an Outbreak of Food

poisoning

Mitsuo TOKORO¥, Kiichi GOTO*, Fujizo YAMADA¥,
Misao KAWASE**, Takashi SAHASHI** and Eiji SHIMIZU**

An outbreak of food poisoning due to Vibrio parahaemolyticus occurred in Kagamihara city,
August 1979, (04: K8)

tients. And the same serovar organisms were also isolated from the swabs of containers of

Vibrio parahaemolyticus strains were isolated from the feces of pa—

sliced fishes which were suspected as the causative food. They gave positive reaction in the
test of the Kanagawa phenomenon. In outbreaks of food poisoning due to Vibrio pavahaemloy-
ticus, the majority of isolates from infected indivduals gave positive reaction in the test of

Kanagawa phenomenon, while almost all of the strains isolated from the causative food

and swab materials were negative reaction in the test. Accordingly, various factors concerning

the isolation of Kanagawa phenomenon positive strains from swab materials were discussed.
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Table 1 .An outbreak due to V. parahaemo-

Iyticus

Description Qutbreak
Date August 16-19, 1979
Location Kagamihara city
No. affected 10
Mean incubation 19.5
period (hour) '
Food responsible Sliced raw fish

Table 2 . Clinical symptoms manifested

by the patients

No. of subjects 10
Diarrhea 10
Abdominal pain 10
Nausea 9
Vomitting 6
Weariness 8

" Fever 6
Tenesmus 3
Headache 2
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Table 3. Isolation of V. parahaemolyticus from fecal specimens and vehicles

No. of No. of No. of Kanagawa phenomenon
Souce specimens Serovar
tested positive isolates Human RBC| Horse RBC
Feces of patients 8 5 15 04: K8 -+ —
Swab of vessel made 5 5 9 04: K8 + -
of polystyrene 3 010: K? — —

Table 4 ., Biochemical characteristics of isolates

Characteristics GI-48% GI-53** Characteristics GI-48 GI-b3
Indole -+ -+ Sucrose - -
Methyl red + + Maltose + +
Voges-Proskauer — — Rhamnose — —
HoS (TSI) - - Raffinose — —
NOs + + Trehalose + -+
Oxidase -+ + Xylose — —
Liquefaction of Gelatin -+ + Mannitol + -+
Hydrolysis Adonitol — —
Starch + o+ Dulcitol - —
Esculin — - Inositol - —
Decarboxylase Sorbitol — —
Lysine + -+ Salicin . + +
Ornithine + + NaCl Tolerance
Arginine dihydrolase — - 09% NaCl — —
Gas from glucose — - 39 NaCl -+ -
Fermentation of 7 9% NaCl -+ +
Glucose + - + 1024 NaCl - —
Arabinose -+ -+ Kanagawa phenomenon
Cellobiose + - Human RBC + -+
Lactose - — Horse RBC — -
Motility + +

% : GI-79-V-48 (04 : K8) isolated from feces patients
%% 1 GI-79--53 (04 : K8) isolated from swab of vessel made of polystrene
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Inactivation of Coxsackievirus A-16 and Enterovirus 71 by

Germicides

Nobuji NODA, Minoru WATANABE and Fujizo YAMADA

summary

Antiviral effects of germicides against Coxsackievirus A-16 and Enterovirus 71 were
investigated.

Both viruses are inactivated by halogenic compounds, ethanol, sublimate and formalin. No
effect is observed at the bactericidal concentration of phenol, cresol and several detergents.
Similarity of inactivation rate of the both viruses to the germicides was recognized except
for formalin.

Sublimate is highly effective to Cox. A-16 and Entero.71 at the same inactivating level

to AHC virus. Ethanol showed lesser effectiveness to these viruses than to Echo-7 virus.

% ¥&
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721?0 7o,
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G B G b R L, B ARENREIRT %8 Table | . Inactivation of EV-71 and CA-16
iR PBS WM L, BRREANEE L |, & by Ethanol
OO EBERR T A v A E L, Wms\\5§§ 0 | s | 7 60 50
— IR A LT, Polio- 1 (Mahoney #) <P Time
-1>, Coxsackie B-5 (531122 #) <(B-5>, 10sec | + + + + +
Echo-7 (Wallace #) <<E-7 >k IO Enteroviru~s 30 _ i n n I
m<0w%><mm>@év4wx%74wx%m T O R R I I
/T§7hZafﬁ\kj: DR U7 MRS R A R U
. 120 - -1+ |+ ] +
2. W B W L e T e B s
Fa—=MEE LT, 2R N, AR, A
10sec + + + + -+
VIus) — Uk LU v T e/ = (R
WA, KRR P Y s (F—F 79 IR S I T B
i JE66,000PPM), ¢ rva— v G oA 60 iR T L R
1,000PPM 1yl Lie A, v~y v (R, T L R
HAbss 2 kIR (B, 7 vy - (B, 7=/~ 240 i R R

A (R e L OREEMAE LT bR vy v o=
2w h (FRAY), BNV E =2y s (N7

: Pertect inactivation
+ : Partial inactivation
V), smmynkyIy (eETV) EEAL + : No inactivation
7z,
INGBEHIORFE, ML 2 KL PBS TIT74&
W, kAKX o 7
3. VA NVATRIELER

T [ I D DI S
THEHFFIRT 108 TCD/me i & DA e, N

BEH DTS g, ~ur v REARS L OHAE  §
2/1’(3?&01’.——?’-1%@% AR T 1 gz, M g
ﬁmklofﬁ&oﬂ 8

4, TiE{LOHE S

. s Sy 60 1
. 701
. ] o '
1)
Bz ¥ Ui o 7. 801
)74 # :
901
1. 7rva—$
xR LT, F-leRTLhic, CA-16

DEHEAER <, 90%, 0B CRRELSNE, 445 P—1 E-7 B-b AHC EV-71CA—16
Hie L80% THEHENRE N n e, B V-TLEL, Virus

L0BbCI90% CRIELA SO o o, 4 HBRITIE
80% F CHEMHD BN/, D dFOT v Fa v A
MREWHTAE, R-1RFRTIIREYAVRE
LIPS — i@ L, P-1, B-5234 4
CI260% % CREALA R HOIH L, EV-TILE- X R ) e oDTFEALEL, -2 AT D B
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<, NGHBETH o7, W, 609, 4B TREMEIRENS, X, 0=

Fig 1. Inactivation of Enteroviruses by
Ethanol
] Exposure for 10 seconds
BE#l CExposure for 4 minutes
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VFERTANVA LD, SR P REN
(®-2)

AV 7anR) =R IO v asn s — i,
90% 4 5 THRIBCAFRD BT, WY A VA S b
B RENE T2, UL, D d v A v A
L, AV 70 —pMESERCTh o 7oy, S v=iv s
wsx/ =k AHC @ LT 30% 14y CRIBILASE
L.

Table 2 . Inactivation of EV-71 and CA-16
by Methanol

Conc.

Virus i (%) 9 | 80 | 70 | 60 | 50
10sec | — - - + -+
30 - - — + +

EV-71 60 - - — + +
120 - — - - +
240 - =] =] -+
10sec | — — - |+ +
30 = - — -+

CA-16 60 o
120 - — — - +
240 - =] - |- '

N
Q
M

431
o

. -.Concentration (%)
N )
Q (]

P—1 E-7 B-5 AHC EV—-71CA-16
Virus
Fig 2. Inactivation of Enteroviruses by
Methanol
"1 Exposure for 10 seconds
@ Exposure for 4 minutes

It W BT # N,

2., Vm—p, 2—~F

SIS VRIERCH LT, AR ELREL
L5 nENA AL, R-3, B-4RTED, 4w
— e/ LTIR0.5~ 1 PPM, = - FigRf L Chk2.5
PPM TGRSR IN. B-bicfin=vrnm
VA VAR E DA R Uiz, RO Bk
Mo 7o,

Table 3 . Inactivation of EV-71 and CA-16
by Chlorine

Conc

Virus \Sﬂ?m 2 | 1 {05 [0.1 0.0
Time ™
1 min| — + + + -+
2 -+ |+
4 - =+
EV-7]
8 - | - | + + +
15 - = k]
30 | =+ |+ |+
1 min| — — + + +
2 R e
4 — | = =]+ |+
CA-16
8 — = =+ ]
15 — = =+ ] H

30 | — | — | = |+ |+

Table 4 . Inactivation of EV-71 and CA-16
by lodine ’

Conc
Vitus @ 20 |10 5 [25 | 1
Time )

lmin| — | + | + | + | +

5 e I T T It

EV-7 15 e e
30 - - - - | +

60 - - | = - +

1 min| - + + + +

5 e T R

CA-16 15 - - - - +
30 - — - - +

60 - - - - +
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Table 5, Lowest Concentration of Chlorine
and Iodine inactivating Enteroviruses

in 60 minutes

9

Table 7, Lowest Concentration of Formal-
dehyde inactivating Enteroviruses

in 5 and 60 minutes

Disinfectants
Virus
Chlorine Todine

P-1 1 PPM 10PPM
E-7 1 5

B-5 2 5
AHC 1 5
EV-71 1 2.5

C A-16 0.5 2.5

3. ==y v

BEwv~) vEEBRKTHERL, RVvA7 T
FIRECH LEEE-6, B-TwR LA, B
Ry ke LCHERAIND | %ETIE, EV-
71, CA-16ixskic AHC & RkcEZELYRL, 5
STIREV-TIE 1%, CA-16130.3% CRiE(LE%
iz, 608 C A-16150. 1% & TR D B
7z,

CDEHETFENT) YT DHEV-TIBITUCA-
16D R VB /e R BN, b4 T3.3ME,
60 ClEIOEDHEIREN/Z. LD v Fr Y
A VAV AHC %ER\NT 1 %C Riflba 24, v
A WRBA T L BEREDBARINT:

Table § . Inactivation of EV~7] and CA-16
by Formaldehyde

Conc.
Virus (%) 3 1105(0.3(0.1(0.05
Time
S5min| — | — | + | +| +| +
15 - =+ |+ F
EV-71
30 =~ +| ]+ A+
60 -~ =1+ +} +| +
bminf —| —| —| —| +| +
15 - = = - +] +
CA-16
30 - = =] = =] +
60 - = = - -] +

Time
‘k 5 min 60min

P-1 1 % (negative) 1 %(negative)
E-7 1 (negative) 1 (negative)
B-5 1 (negative) 1 (negative)
AHC 1 0.1

EV-T71 1 1

CA-16 0.3 0.1

4. EAbEE 2 KR

#-8, -3 FEaND L, HILH 2 Kt
THESZMEImY A+ 2 EbE L, EV-T1x320,000
&, 304y, CA-1612640,0001%, 154 CsemRii{LA
Fid7n, ZORBEMEE AHC SIRIEREETS o 7253,
fapzvrry A VR LIFELERD, P-1, E-
7% L U'B-5 £35,000~20,0000% CHRIEL A 2 HD
zxt L, 1/16~1/130D 3R TN R I NIz,

6400004 -
3200001 i -
160000
80000

- 40000 -

Dilution

20000 4

70000

7:5000 4 ﬂ

p—1 E~7 B—5 AHCEV—71CA—16
Virus

Fig 3. Inactivation of Enteroviruses by
Sublimate after Exposure for 60

minutes
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Table 8 . Inactivation of EV-71 and CA-16 by Sublimate

T~ Die.
Virus \\1 1: 40000 | 80000 160000 | 320000 | 640000 | 1280000
Time ~—
Smin - - + + +
15 - - + + +
EV-T1
30 - - — + +
60 - - - 4 +
5min — - - + +
15 - - - - +
CA-16
30 - — - - +
60 - - - - +

5. 7=z=/—N, ZVvV—n, RETEEA

T/ =, J VY =k 3 %, SRENEMEANL] %
W L CNEC R & TT s o 723, EV-TL, CA-
16& HIEARBRRTHD BN hv - 7.

£ -3

ASFIT AN E V-TlEs L O'C A-1613 &S B
KA L, HERRAEEARL, v -, 2~ FO
narvREH, Tra—HELTER —vBE
U 27—, KEBHIDMALLE 2 A dic AR %) R
DD BN. X, wve ) e LT, CA-16
DIKZHNRE V-TIL D& ofent, By Arvied
WEHED BN

Z N IHRDFRD B H A s X ORI DA 1
TBHEV-T], CA-16 OREZHILHLBGELI LT
B, B, YA VAROWTIL, FO4Y VDR
Blic o\ CHRBIA DT\ DA AR B
BRI LT IUE, T A v R OMERIIHED TR
o E AR E NS

AL 2 KBUTH LT, Y A4 v R IEIERIT
FHAR L, EV-T1320,000%%, C A-16:2640,000
GCRELE R . O V7R 9 A VAD T
i, AHC 2SAREDORZMEAR Lichod, Lo
T A R EVEEETE o TR BB D BT,

T ) SEH LT HI Y A4 VAR % %
i, g CA-16150.1%, 604 % THEATED B
Fo. AL 2 KB BB YU AT B OB L

BE, EECEHENDINIRN, B VR
=) vkE LTOWE 1 %CEV-Tl, CA-16&%
CAELE B & 2 A REERD 1 2 & B,

TR —MERT BB Y A AR, D=V FRY
A VAL DEFHRS, M CA-IGIEERE LT
HE ST B IETO~ 80 G TR AL A B T
7z. HFMD OFFEA v A~ 10k LTHE BB
ERERE T C A6 D = 2/ —vic 1 +5 HH:
ik, RIEHEBCERAXINDG ZOEHOEEESETLS
5,

AREBRIT DN RO, LS 2 KR L O
R ) VIZH LTI A VR 2 A TN S DR
BN BT, AHC Mz vFa v A VADHET d
ﬁ%@%%mﬂ?%@&ﬁ%ﬁm?%:am%mﬁ%
L7273, 4B - O IEEIRIC T 5 B,
AN RDOWRENO—FB L VG DR L RT
LD L B, '

) 33
MRB A o TE & & Ll SRS E RS —ER
BRI OWELE LET.
ARG LI FIS44E BB BT SE B O — 1A A L7,
X ik

1) yss, WEmE, WERTE, BAf: =vs
Ty A VR BIEEROBR, AR IRKE
&, 76, 16-19, 1976
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Color Origin and its Removal at the Small Water Supply

Yaki MORISHITA¥*, Hiroshi TERAO*, Masakatsu KAJIKAWA*

Origin and removal of colored water at a small water supply, located in Toné district of
Gifu Pref., has ben investigated through the laboratory experiment.

Water quality at this supply, in spite of containing little dissolved matter, indicated
relatively high concentration of organic matter. Color of the water varied from 7 to 4 units
by adding hypochlorite. Only granular activated carbon, concerning the extent of color
adsorption, gave unsatisfactory result, while the other adsorbents, powdered activated carbon,
anion exchange resin, and XAD resin were almost competent. The amount of humic and
fulvic acids separated from 60.£ of raw water by XAD resin was 9 and 24 mg respectively.

IR spectra of these acids resembled that of commercial humic acid reagent.

® &

TR 5 D 1] By Ak O ¥k e 1) 5 IR Ry L DTERR & 2 DERFC DN THREIG B % 1T - /e,
ZOKEDKEIEFEWENMBD T, TN U TEBY DL 20 o 1o, FROBEILTET,

BRI L - TBE 4 Brlitti E iy,

RORTEMER B & BERERIIMED - 7o, A 4 v 35
e & XADBIIRICILR < Big &4, 60LDKEFAKSD 7 2 ViR Ime 7 v RE2UAM 2 1G],

Ihb7 3

VBIBOFRNARY FMETTIRO 7 3 VBED AR R v EFL LT,

L & I
BRI OB IR IO, ~v i vEDg
BAERERTCEHD I ENMBITWE, RRIEL
DEEHMO S BT, 7 3 VEINEEROEAEEY
HThY, HEZOD7 I VIPEIEENERT Tk
R HREE G b & L ARSI,
oV BT D BRI TR D, SRR AR
D7 3 VEEITBICREE L WD SME LOMBEOR T

8).7)
<, BEEOREAE TS L 5 o TET WD,

5% LB BRI TS D18 257K O M AIBT 3\~ T, e
DERANEY, BHSE L D ROTEMERAE GRS
L T2 o o DT, T DFEEE DR & =T
W T DRBRIIRE AT » 7.

A E M R

WMESEAT o 72 OfAIGE, #3007/ H DB k#4321
DA WEE0.9m) 3D 5 b 2 MhE e A
L, S S m/ 0 CRESE Lenb,  kokiEk
K@ (FEE0.5m, 2m) #BL, BREAXT - TH

*

152 B IR £ F 4R « 600 IR —B4 THO6E 35

% Gifu Prefectural Institute of Public Health : 6-3, Noishiki 4chome, Gifu 500, Japan



M Fn 6 5 4F
KLTWD, HFREEIRMIIES, £ TERRTIC
foThY, 1 HCEEOKEEEI TN TS,

[FAVEA LT R D & < Fed Bt L OFEL20
MGORINKTHY, HBWEEOELSEOT
W& FUEBMDNBD NI DA TH B, ik, i
DM LIRS 8 AwclhE b, 9~10Hicix
BARGESE GEEE) LA LisL, 1AL
BB AT oo & DB IETH » /2.
SEBMEE L UOHE

BURYs L OMR, #aiBARE ThEh20£44 ) =
FU VU AITEI L, RESICBAL, KEREECH
FBEE SRR S\ TR BT 52 L
7o Jnk, KRNI pH, ®E, BREEEZSOHE
%ﬁo 7":.

BERFEL, BB CHEE L TWBEEAGEER (v
v a—nL, KEALE)  do X O BRI SRIEMER

(NORITA A.), A #vas#iisI R-120B, IR
A-410 (7vx—7 4 }), XAD-2 4, 8 Blg (7
VR—=F A1) BEIENE0m, B X240md i 7
AA T KD, ?&Uﬁ%‘ﬁﬁ;;é&éﬁﬂ%#ﬁéﬂ‘ L.

7IVE, TNVRBONSEEERIAARY

60LDFAAEHEBRE AT pH1 & 1, XAD-4 4

13

gz 7 o (B25mn, BX800mm) i LRk A W
BEE/DB, 01N KELF MY v 28K 1 L£TH
W42, BHEAEBT pHE 1 & L, RSO LR
OHEELTT 3 vBRE Lic, ZOLBHEE -7 7
NT VA= EINLTIRE 55, O LIEIE
50°CCIUTIBE L, chi 7 vRRE Lz, e
LCRHTRD 7 5 vl (FEdis) & Fu, dhax <
7 FPEHRDETIRA-TIZ X 57,

1. - RESH

K, SRR, MK OSVIREE %% Lt EL
foo K, MkE SEEL0ET, HEL4dw/ g, @
BELTuS/om L YR S RIS, BEEEK
DY EIGLIEHRS LD, SBITHBIEABORAK
BARTEHIELET L. GBEOETCE LTl
RVYATVERA Y U n RT3/ L ThH 5 /-
DA TS 9/ 8, HREARTIE 2.3m/ 22 1%
T Ui, FukogkikEx0.06m/ L5 &<,  QLBHK
Tk 0.03mp/ ¢ & EBIES o Clne, — 2, S
A A XA AK D2, 3mg/ LA & 5T 3.0mg/
LEBML T, ChBEE BevrvBr vy

Table 1. Water Quality of O. Water Supply

\\\\Eampling Point Raw Water Treate‘sivat or
% 1 \$‘\\ Inlet Filtration | (after Tap Water
Pond filtration)

Turbidity 0. 0 0 0
Color 8 9 5 3
pH value ) 6.5 6.5 6.5 6.2
KMnO4 consumption 3.6 3.3 2.9 2.3
Iron ' 0.06 0.06 0.03 0.04
Manganese <0.01 <0.01 <0.01 <0.01
Hardness (CaCOs) 1.4 1.4 1.5 1.7
Ca2+ 0.3 0.3 0.4 0.5
Mg2* . 0.1 0.1 0.1 0.1
Nat 2.4 2.4 2.4 2.4
K+ 0.3 0.3 0.4 .04
Cl- ‘ 2.3 2.3 2.3 3.0%2
HCOs~ 8.1 8.1 8.1 8.4
NH4-Nitrogen "ND ND ND ND
NO.-Nitrogen ND ND ND ND
NOg-Nitrogen <0.1 <0.1 <0.1 <0.1
Conductivity 18 17 17 18

#] Units:m/£ except Turbidity(units), Color (units), pH value and Conductivty (#S/cm; 25°C)

*2 Residual Chlorine 0.3mg/£.
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LISEE, Sk X OUETEA A Vv RISIOIEACIREAK E
SR, HEAIRIRDARKE DRI S A D D
N otz

2. HBEAOBEANDEE

ﬁ%ﬂﬂmié%@%%&ﬂétw,ﬁmmam%
i b Y v AhNg, 20400 Lo RA R 2 1R
L= HEROBIMCH, BEIMETL, 2m/L
DO¥FEHE N I-BETE, TEMD 4 ENBEDERT
MAD BN, ZOL ZOBFEBEEX0. 4/ L Th

o7z,

Table 2. Decolorization Effect by Addition
of Chlorine

treatment time : 20min.

W % WF T oW Ne.25

3-92 Comparison of decolored effect with

Granular and Powdered Activated

Carbon.
Activated | Flow Rate | Residual Removal
Color
Carbon (m¢/min) (units) (%)
5 3 57
Granular
10 4 43
Powderd 5 0 100

Chlorine ‘Residual Residual color
added Chlorine

(mg/2) (mg/ L) (units)

0 — 7

0.2 0.06 6

0.5 0.4 5

1.0 0.8 5

2.0 1.6 4

3.0 2.4 4

3. TEMERRIC & B BRI OB

Bk T50emDIE & TRV TV B RRTEMEIRIC £ 5

BEEAE - IR L. HllaE < T 38w,
BEDBRENTDHNDD, RE5 /5 Th3ED
BENE -7, FIUCH L CRRIB R & A\ it R
(338-2) TIIREDRENTR T 7. FKE
5 sl LAt B SARE DBV A A\ B AE, RIIRTE
BERIZ L »Ch 4 EE TR L, BRERII88%TH

o7z,

Table 3. Adsorption of Color on Activated

Carbon

3-1 Results of Granular Activatéd Carbon

Column : 2cm ¢ X24cm length

4. A A VISR X HEERS OWE

0.45um 3 7 v 7 A v 2 —AEOBRE, A F
VARG X BB A A Lie, RAWWRLAL)
€, WA & v RBHIRC & o TBERI0%RE S,
R~ v vERy ) v SRR LIT% 1 RE SN
fo. =75, WA A VASHIEIECIXBE D%, B< v
HEA Y v B ETTI% AR S

Table 4 . Adsorption of Color on Ion Exchang

?;Z}Vmi’g;;e Resu&l&g% tsC)OIOr Removal(%)
5 3 57
25 4 43
84 6 14
300 6 14

Column : 2.5cm ¢ x80cm length
Initial color : 7 units

Resin

1 Flow Residual ReSIi{c}\l,ﬁlO‘i
Rate Color Cpnsump—
(n¢/min)| (units) “ﬂgy/é>

Filtrate (0.45#m) o 6 - 3.3
Anion exchange 10 0¢100)* | 0.1 (9D

IRA-410 | 47 e | —
Cation exchange | 19 | 3(50) | 0.7 (79

Column : 2cm ¢ X24cm length

% : Removal %

5. XADHKEC X 5%

X A DRI X B GRS OB &M Licas (3
5), pH 6.50FUK (17 I Tk 5 BECET Lz
T, WA Db o7, BT pHE 1T
Licait, XAD-2,4 DWIRTHRIEER
N, Bz XAD-4 CiXmEEr s I,



fg F1.5 5 4 15

Table 5. Adsorption of Color on XAD Resin B, CNBORNRR7 P RKTICR L. AR
pH XAD Flow Rate | Residual O 7 I vREERE 3400, 2900, 1600~1750cm—1
controled | Resin Type| (m¢/min) |Color(units) DRI FHRD BNz, 1050em= 1D/ v FikH

— BoNTinh - 7z,
75 1(86)*
XAD-2
140 27D E =
pH 1.0
60 0 ¢100) ARG DT & Ut B 7GE O ki i AR E
XAD-4 110 0 (100) VIR TR NS IO U TEEEh 4.
RKOBENCEE ST HRAD 5 b, Sk 0.06m/2 &4
XAD-2 100 5029 RWDT, EEAOTRERLEEIND, 4
pH 6.5 | XAD-4 100 5(29) Hetnic X B A BB A IR LBES, TR
1)
XAD-8 100 6 (14 I BB — IR TW D, Ok gl A

B nz RIS R LB A TT - T B3, Fi s
EBEORFHERE S GEL1).  ZOBKBOREER
JE50cmiE X 2 mf &3 3~ 1 DEBIC N2 7 AW
5 el ST % & D2ne/ S DYHL T MBS N T
ZEERY, BTN 250/ TE 2 bR

XAD-4 CH SN BERS %0, INKBRLS b B%TH o122 LD, REREGOTEERE Ot B
Ty ARI OB, 7 I VB, T RERE S L HREENLOTH S & B s, FREZREL, &
W, 60LDFARMSL7 3 VR Im, 7 v RER2AN WEBEIT U7 B S BLRTRIEIRIC X B Bk bERKR88

Column : 2cm ¢ X 24cm Length

% : Removal %

6. 73V, 7VRBORNR L7 b

Humic acid

Fulvic acid

Reference

{Humic acid reagent)

4000 - 3000 2000 1000 fem1)

Fig. 1. IR Spectra of Humic Substances Separated from Raw Water
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% & RN S o Fr. O¥uKTEaE 7 EEa kiR
VEMERODMT 3 B % ThET Az, #HHEERS
MOTEERIEIBEL 2 b5, BREDOBERE
VREORTEMER A TR BRI, BURBRIEHER
DRI E R BN, FEOTTORABO X
5 I NEEIERIC I S o

WEOBET L » TEEOHAILTE LIS
A, ATV S EROBRE D e R TEER AT
WERWEE B S .

A 4 VARBRIIRC X » TBERSE 1009 fRES
n, BevrvBs ) v ATEBRET I HBREIN
fo. —H, B4 A VEHEIRC L o TLBEDN%,
Wevrvigs ) v AERECTIBIERERINL. &
NIIBERS <A F AL 7T ADERELETHC
LHRRB LT NG, <A F A ct / 3 /Wﬁ@}];w-
#VW%,7:/—WHKM%KI6%@&%be
BM, 77 AR BT B TE,
RISy v RBRDEAIKENC X - CHRER & Bl
L2 NI D 3 B EDOEEATDTND.

XAD-2, 4 BRE~OURE X ERERA RS 0\
R CAIEE N B s o 7. XAD-2 XD XAD-4
CEFEDHRNE O, HIEDOREREH 2. 6FKE N
o & pEA IR & S . Cheng [ EDTA O
Liz7 3 VBOWERTE < DX ADBIECTRESL L,
pH6 ~7 TXAD-8 1T X BBWHERRNENE BT
WBR, Ba OFE IR TOWThORIEC X
LEE bRDBNIRD o 72,

XAD-4 85 X » T 60£L DEAMNBIM D7 3
VR L 2mg 7 M RBE EBIDT, ZOFKDEBET
BEik0.55mg/ 4D 7 3 VEHEE L, BEOER K
Fix7 vRBEEZBND, LhL, 73vRETNV
FBOSEE pH KX - TE L BETH0C, ®
ﬁg@ﬁ«@%#%mﬁﬁmf%xb;&iﬁgm
U,

IREERCHEE Lz 7 3 VIR OBRNR ST b ovi iFF
7 2 v EIRER URIR v ¥ fzr L, Farrah 5

DFRKNSSHE L7 3 V', Tan NEEIOE
BEL7-7 3 v, 7 VEBOFRAR S P EECL
Th, UL, 1050cm DRI < v Fidkdka OFER
THBERCITRD DI o 7.

Iz 5 BF BT | NVe.25

OMKIBIC I B BEORRIR 7 VA RE T & Lic
73 VB TH DI LR SN, Ll RO
BRI R BB TN odb s, BRI X DFREK
R Ch o7, COBADL ST, HROEREDS
bR B B RIEREROXKIRGEH, Anderson
L it Uie X 5 Taled o o Bt B J
SR D b LT v Y ORIRS B L B2 5
A, UL, DM, #EeEm»bELT, O
MK/ NS C MY A & 1R
W I D R AT L 2 D,

# B

BRI 7S S el B AR BR 2 ) 1 PR A DR
OEARLET.

g BRIBAE B R A ge e D—1%, F X VIR
KEBO—HIC X -7z,
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The Relation between Radon Content and Water Quality in

Spring-Waters around Shiroyama in Naegi, Gifu Prefecture

Yiki MORISHITA*, Masakatsu KAJIKAWA®*, Hiroshi TERAO*

The relation between radon content and water quality in thirty one samples around Shiro-
vama in Naegi, Gifu prefecture was discussed.

Range of radon content in these samples was 3.8~316x1071°Ci/£ and most of them were
in the range of 30~150x10-1°Ci/ 2. . o

The water contained relative low total residue 41.6mg/£, calciumion 1.4m2/£ and mag-
nesium ion(.4mg/£ on the average.

Concerning radon content and water quality, the water containing a lot of radon tended to
contain a lot of Nat+K+*, Ca2++Mg2+ and Cl-, while contain little S042-, and it was found

to be a correlation between radon content and Ca2*+Mg2*/S0,42™ ratio (v =0.67, n=30).

15 2 B e | P B AR T D3 E DB DNT, 7 F v (Rn) &t & AKE OBIIiEA#RE L7z
Rn &81% 3.8~316x 10-1°Ci/£ ofiic b b, FD% ik 30~150 X 10-19Ci/ 4 Th » 7.
KEN R HEHA .6m/ 8 & b7, BT Ca%t & Mgt »¥g 1.4, 0.4mp/ ¢ LERETH

Py R
n SEOEN LD Nat+Kr, Ca2++Mg2*, ClIm OEBENEWERICSH D, S04~ AMEWERIC B
sz,

Rn 48 & Ca2t+Mg2+/5042~ Doiiicid v =0.67 (n=30) DOEBIMELED LI,

B 3

I BT bl ARSI, FORBENDLRD EHETEE
BREL% L, BROAUU%EEDTREY, TOEFEA
I E R LT 5, T h REJIATE A
i, WA, EF RS OER L LT
%%T%% :@kﬁ@gm@ﬁﬁwhﬁﬁmowf

L BLFR B HNEAN T AR, $#?m%ﬂ§¢kﬁ
Tbé@%mbbkbf ThH, KD, ZHEHOH
EnhDH. Fiz, WARITHACOELBRITIEL, L%k
BB FISGLELIRRICAT » TR D, BRELEDIzLD
IR YEET, FOWISNSBHBHEER TS S,

Bk Rn 488 L KHEOBMKIEL Ro &HOH
Faab L TEETHSH. FTic, Rn %ﬁﬁuil‘]—@
ﬁmﬁ%%%%kzﬁmkgm&bbnfhb %R

AL, WERSmAKEOEE T R FRHIMEET
i, Rn &BBEOEEREBRCFIATS X
570 & LR E Bl h, UL, SOHKTOE
ngRnﬁﬁﬁamﬁ@%%%mﬁbtW%m,z
[ B SR B 5 B GG LT BIT T &7, _
Foark, EARBBEABIEO PO E LicghRBIFEAE
B BITW B R ARETOBAICDOWT, T
€128, HEHHIERY 26X ETAWERERD
T, CNEET, FOKEEHABMCL, Ran £FH
& AREOBEMEIC DOWTIRE AT 72

HHELUHE

1. RESZMIZROMN
5 1 15k L & 1L B DA RIIZ B S\ =B D
AR Lie.,  C OMBiEsE 320~400m <, FEHY

* | BRI ARG < 500 BERTHE—f4 THEHEI S

* Gifu Prefectural Institute of Public Health : 6-3, Noishiki 4chome, Gifu 500 Japan
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Fig. 1. Location of Springs and Geological Map around Shiroyama in Naegl
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Table 2, Water Quality of Kiso River
Total ; | - - - :

. . b b Na* | Kt | Ca2*+ | Mg?* Cl1 S042 HCO SiO
Sampling point PH s em rglzl/d;e mg?g ng/ L | mp/ & m#g/l ng/ ¢ 7”61‘;4 m/ 2 m;/ 2
Kaneyama *1 6.7 — 4981 3.110.98} 5.2 0.7 1.3 1.8 20.5 15.5
Nakatsugawa ¥ 6.8 52 50.5| 2.710.85| 4.1 0.8 3.7 4.9 13.1 10.9

% 1 Kobayashi®’1955.6.15~1956.5.15 (n=11)

%9 Gifu Pref. Planning. Sect.19°1966.1.14~1966.11.16 (n=14)

BT AR E <, Bb/AE - No3L AR LIE
Eh Y, BRELSRSTHETE R -7cbd
B, LD &, ik 8 ~147x10710Ci/ £
DI LTWD, iR E RBdHND Rn &AL
30x10-10Ci/£ [} o b ok, 3 1A Lic3lfki2l
WG 68% % b B, F B B I ok (No29) &
13.4%10-1°Ci/ £ Rn A5l Iz,

Rn 4B L IWEOMOBRLHE K L TR LT
A, EREOMEMIIEED BN o7z,
2. Kk K

pH 137.9~4.9 DTGV 5.9 oo B M MTH
B, HEFETYNE No.2 D 168m/L % k< & F 3
41.6mg/8 & Wi WA A& ik #4 v Gk Na*
NEh %<, Mgt Ca?t O E®»LHEEE D, 7
=4 Vit HCOs~ 23T Cl, SO427 1347 <, F~
3E E A EHRIB éﬂm;;m. "

Ll D72, R, I BB TR OME LR E)N

Rn
x 1G70Ci/t

300

200

700

0
SO
e

]

o C380 e o
P

[ ]
o L
lo o‘f , * (] * |
o 10

(.) N malt

Fig. 2 Correlation of Rn Content and
Ca2*-Mg2*, Nat+K™* Concentration
in Spring Watar

DREEEICR Uiz, ek Off R & D
& EAHR oMK Cazt, Mg2*t HMEIRE TH DL
b, KENOKE L BEERBIFRD IR, ETS
WAt (No.29) DAE & Bk KK & DM
b 2B IR,

Rn
-0y
xX710-°Cj/e No 1
o
300 -
200 |~
No2
.
.
L]
100 [» No7
.. ,. ® [ 3
Ay,
M r=—0.39(n= 28 Except No 1,2,7}
»
®
e % i ~

10

503 mg/t

Fig. 3 COrrelation of Rn Content and
S042- Concentration in Spring
Water

3. Rn &8 & KEDOBRF

1 OREA, HETRERE o BD Rn & 30X
10-20Ci/£ GRS L, HHEER & TSN OBARDT
NENOFHE A g Lz (33). Rn 30x10719Ci
/4 1) Fokgtiasi S042™ A, Ca?t+Mg?t
Mg\, Nat+K*t & ClIm b SUWEAAED B, K
b EFC S 5 7.

4 DOFEADORN G Ca2+4+Mg?t Jo L O'Nat -+
K+ OME#E21, SO.2~ & DBfEERI KR L.
XBle Ca2t+Mg2* & S042~ DA kW, Rn &
DOBFRA B E L7 (F4). Rn &ik Ca?t+Mg?,
Nat+K* &XEOMBI, S042- 2iXBOHBEHmM
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Table 3, Comparison of each Components.

divided into two Parts of Rn Content

Rn
%x10-1° | n Average
Ci/¢ /¢

ER >30 | 20| 42.2]19.19
<30 10| 40.5} 10.76

a

ISR Ne.25

Table 4, Variation of Rn Content in Springs

Na*+K+ | >80 |21 5.47| 8.11lp
<30 |10| 3.82| 1.90

Ca2*+Mg> | >30 [ 19| 1.92| 1.85p . o5
<30 | 10| 0.87| 0.68

cr- >3 [18] 3.97| 2955
<30 (10 2.69 | 1.72
SO42- >30 19 1.41 1.38 P<001
<30 |10 3.66 | 2.06
HCO3™ >30 |20 11.54| 6.69 _
<3 |10 9.87| 4.29
Si02 >30 (21| 13.9 3.0 _
<30 110 12.3 3.4
PH >30 21 5.83 | 0.64 __
<30 110 6.02| 0.65
Water >30 |21 [13.15°C[1.91°C P<0.05

Temperature| 34 | 19 | 9.65°C|3.47°C

An
X 107°Ci/¢

3001

200
. r=067
{n=30 Except No27)

100

No271
L]

1] | 1

5 70 Ca?*+ Mg?*+/S0%-

Fig. 4 Correlation of Rn Content and Ca*2
+Mg*2/S5042-—Ratio in Spring Water

Spring | Measuring | Rn value |Spring Volume
No. date x10-10Ci/ £ £/min
9 1977. 2.21 23.6 —
1979.12.13 43.9 —
11 1961. 4.12 47.2 —
1979.1_2.12 78.2 0.8
12 1964.11. 5 77.0 0.8
1979.12.12 75.4 0.7
17 1961. 4. 2 49.1 1.3
1979.12.12 57.1 1.0
30 1977. 4.26 11.5 19
1979.12.12 3.2 8.2
2 1953.12. 1 116 — %1
1955. — 109 — *2
1979.12.12 147 8.5
31 1951. 5.19 0.3 — %3
1979.12.12 3.8 —

% 1 Shimokata®’
% 2  Kimura®
# 3 Shimokata?®’

2B D, Ca2*+Mg2+/S042~ & ILFHIEHRSL 0.67 D
B4 (R033 o 72, TORE 7 B R I1% CaZt+Mg?t &
Cl-, HCOg™ ®fifl, Nat--K* & 80427, Cl-, HCOs™
EDOMICIFRRD DN o7z,

A UK TBELZ Rn $EME INTWH D%
LR LI, D 2~ 3 EDHEREDMICZEN
»BHEHO No. 9, 11, 30) & No2, 12, 17D X5
HEDEDLANLDHSBD, fE4 DBFEKD Rn BO%E
fbiz & & 7 5 KB DAL EITEMEN IR D DI
7.

£ 3

WA AL OB AROKE N, AEEE UCHZEHSE
DR PRI (No.29) DK H & N
T BAREITRL, HR—HOKECINGE A LZE
Wi BZBND, T EBNDARENOKE &
L Th, Ca?t & Mg2+ OBEIMEN B F 20k
W, —HOMEEEE LTTERE TR S, BEA
& VIR HRIERIRE TH AN E D, TO 7 s Tk
Rn &% Na*+K*, Ca2t+Mg?t, CI- D&\
ZE <, S042° DA WLDIEFBWMEAEZR L. X
Bz Ca2t4+-Mg2+/S042~ D &K IED FHBE 4 R%
AR U7z, 5042~ OBENRBEWNERIZE R 8ME
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‘;1‘/% L R IE CH » 72 No3L 1EFHE LBk ORT

I, BLEFEOB WL ZARLD, BHEIXIETE
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T — LT < /J%i/% M35 b o
P RHCHE SN, FEE & BISTT 2 IS < O
HEERMNELABINS & BIS.

Rn §HIIFRICRLLIIR, lxDBEKTHEE
GRS BT 5 b Daih 5. Lrl, ZhEiE
HER A OZEAL &V ETEEEN 7 B R B inhs -
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A DM OHEEBER MR & AT, Ml B
ED Ro &L RE B S 15D 2 LREL I
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Effect of Cadmium Administration on the Urinary
Excretion of r-Glutamyltranspeptidase and Glycylproline
Diaminopeptidase in the Rat.

Yutaka WATANABE¥*, Nobuyasu TANAHASHI¥, Fumio NONOMURA¥*

Summary
Female Sprague Dawley rats were divided into three groups as tollows @

Group A : Four rats were administered a single subcutaneous injection of 5.0mg Cd/kg body we-
ight.

Group B: Four rats were adminstered a single subcutaneous injection of 2.5mg Cd/kg body
weight.

Group C: Three rats were administered a single subcutaneous injection of 1.0m# physiologic
Saline.

Urinary v-glutamyltranspeptidase (v-GTP) and glycylproline diaminopeptidase (GP-DAP), the

renal Proximal tubular enzymes, were determined every day. Total amino acids and prolin in

urine were also determined.

Significant increases of both v-GTP activity and GP-DAP activity in urine were observed in group

A right after Cd administration, however, in group B the enzyme activities were not elevated

significantly compared to those of control group.

Elevation of total amino acids excretion was observed only in group A and proline excretion

in urine showed no difference in all groups.

BRI B 4 12 U A DPBER D) WENRIS AT DR, v I VA IV TVART
S g (v-GTP), BLOZ Y o7 uY vIRFFINT I R7F4—~ (GP-DAP) kD%
BHCONT, 2 F 39 MR TFHGCLEERS LTy P ERWTHE Ui

ABE (Cd 5.0mg/kg(th ) Tid, » F 3 v AFLHE, A CHBEREES bF LS LA LS, BH

(Cd2.5mg/kgfRkHE) Tk, TBEEREN: S bUBICHART, WH R ERIHZDNLD 572
W, S NSTEREE L EAECE BN ARPAT 2/ BE, RIUTe ) vRORMEE Thofb s
2, ABEOLRITET 3 7 BREEHR OSBRSS, 7a ) v EBEOM TERL LI o 72,

}’-?; i R 3 4).5) §
B, 7/ mEROENTHEDLE BE I T
B Iy, EERICRATD R, B B, HHEOIL, ERNERHICSRICHE LTS EH
B, G SR ERAIC I L, T\, 7-GTB, GP-DAD MR L, #
EAH X TEWHBNT WD, X F 3y a5k FIvakyy MCHE LR R COmRBERENE
Ik ROzt LTE, R BEREROZ OB HESHI LT LY, 7 F3 v 0BT

BB AT AT a4 THE®EIF
% Gifu Prefectural Institute of Public Health : 6-3, Noishiki 4 chome, Gifu 500, Japan
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L-2v-NRINP-=tu7=Y F, ZUynry
A, CEHCEIERHRR A DM, 7Y T
o) v P-=tu7=y Fryrv— L, E-bEsm
HHRA SR L D - Z e b i vz, oo
ik, BEEEEE .

2. BYSRIRMEOHEE

7-GTP : A& E L-vy-sv# IV P-=tu7=
U V&R Orlowsk? BOFHEC X 7=, $ih
B, R 5.048 #37°C T 543 Preincubation L7z
EEwcing, #Fic304 Incubation Li-#k, K
# L7z 1.OM BERERcy InZ: BISHk i34, &L
feP-=tr7=9 vk 4l0nm CTHEER L.

GP-DAP: 4BEE 7V vy ) v P-=tn7
=y Fryr—1F %)ﬁb‘f:?kiﬁlg@ﬁﬂiml Py T
o, R 504l % 37°C G5 4y Preincubation L
o BEEwweinz, B304 Incubation L7-%%,
1.8 yleBetRHeh Iz RISk Bk &g, £U7k P-=
Fe7=0v% 410nm CHEEE L.

FRESRIEME : &, 37°C T1HMie, FhFhosk
BB 1aM O P-=tr7 =Y vk 5oiE:
%1 Bife e Ui
3. FofbofllEe:

@7 3 BE: S D TNBS i

7y vE: Es%r‘omzé Chinard %k

13)
7 vy = Folin-Wu #:

25

7ads, R v-GTP 7k, GP-DAP &M, &7 3/

fRit, 7w ) VNS, R v F=vEREGTH
EL7=.

Sprague Dawley R » I+ (2484, HRE280~
360) % 3T, A (41) ik, Cd 5.0mg/
kg k%, BRE (418) it Cd2.5my/ky (his,
CHy (3MW) ik, AEMMAMEAKL.0ng %, CHFNEH
T 1 EEE Licss, ARl — Y2 AnT& R
wHid, WEAETTR ol B CBREHM: 2V =V

ZOVBEEIED, R IUBOK GFFEA) 1, BecE
s, sEikeEs FUR L ME ST ME LA

CREHM R D/ + #i%9.5°C, BE—-2.0°C,
10
ey 2.6° C)

£ R B R

£EED v FORY v-GTPiEM:, GP-DAP &,

W73 BE kIU7rey vEOHIEEE Crf

RS A3 LR Lz,

1. #F3vafEhelsyy bR v-GTP iR,
5 L O GP-DAP JEMDZE).
SEMEHRDO LR E L- CIETIE, SEREIN A 0

L<C, v-GTPiEM: (655+203 U/g. 7 vy=9v),

GP-DAP #itt: (109433 U/g. 7 vr=+v) &b

2, BEULEERLAZOEALT, HFIvL%

5.0 mg/kg (KE B TFHE LA-AFTE, v-GTP (¥

1), GP-DAP (®2) &bz, #F3vafEsfil

HE B UNEMED B RSN, 783 v L

2 ~4 TEE, EERIEE L bR L,

Table 1, Variation of Rat Urinary parameters after Cd Injection.

Days
Parameters \ 0 1 2 4 5 6
Group .

S GTP A 6674220 | 317892215 | 3297+494 | 2355+ 23 | 648+165 | 401+ 22
B 514201 | 682+ 105 | 13544964 | 810289 | 500+167 | 946724
(U/#.Creatinine) | ¢ 6524163 | 875+ 323 | 744+175 | 585+192 | 493+ 40 | 6854258
GP-DAP A 104+ 43 | 301+168 | 360+139 | 365+104 | 2544119 | 79+ 10
B 76+ 19 | 127+ 2 | 152+ 91 | 121+ 57 | 85+ 12 | 94+ 98
(U/.Creatinine)| - ¢ | 102+ 32 | 150+ 20 | 119+ 21 | 102+ 11 | 8% 5 | 109 62
Total Amino A | 1.2040.43 | 1.83+0.44 | 2.16+0.11 | 2.96+0.59 | 3.321.70 | 0.93+0.24
Acids B | 1.45+0.21 | 1.35+0.23 | 1.54:0.34 | 1.34£0.10 | 1.140.48 | 1.26+0.61
(4/7.Crtatinine) | © | 1.54+0.36 | 1.81+0.60 | 1.70£0.45 | 1.45%0.13 | 1.400.12 | 1.69+1.27
Profin A 116.5+3.5 |12.0£0.6 |17.1+2.3 | 26.845.7 |13.3£2.0 | 31.6+11.2
B |20.246.1 |13.245.0 | 11.3+1.8 |23.7+3.5 |18.1£5.2 | 13.4+ 1.7
(mg/9.Creatinine)l ¢ |96 8449 |15.3+41.0 | 16.8+£5.9 | 25.2+6.8 |12.3£4.2 | 14.5% 8.1
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=2 FNTFA BRI vBF Y v (DDTC)
EBF I L OEERIKITED CEHBE®RTH D Z LI
BHELTH v~ FBERAE~OEBEHRE L, R
B Y aE & el UAcRESE, BB SRTRETh B
e DN o TeDTHET S,

M EUHE
%  Cd-EDTA ¥ (Cd 100mg/£) : EDTA -
2Na 330mg LfEEH» 3 v & (CdSO4- 35H20) 230mg

BB LI LI,

77 BB BEDH I L DEME Ui s 7 AR
1L, LS, BBRESHORAH
FIFNIFF AL VEBF Y YA (DDTC
3H0) : HIEHHE

WiERES 1 8% (FeSOy4 - TH20) @ 3ASKMHR

Bidbs F v v & (NagS - 9H0) @ Sk
REFE  DDTC, HifhJ-FY v i X HALEEE
Bk 50mé~1.4 > CA-EDTA % &%, BlH T
v, KEREEERTER VB X 5588k : DDTC 4L
BBEOAH, »7 2B, K R 01 Lc&BEE
ME T o/, EBEREOHIERFEFEEERC L -
7.

BEK ML %

DDTC #: 7 7 »IEMACHE, - BRSHE, HERREO
Cd-EDTA % &¥eFEkK (Cdl00m/£) 12w LT
DDTC 1# MR ARBE I1EA LD HEEESE 1 &
2%z, EBEMIZATS. HEK2 $F5INz
TEGOOFIEBIMNELSECION KB LFTY
v NEWAEMA D, X BIRES TEEREE ppm &
mBLHRMANIFABSREL, LBHEY AT
B, Ao pH % 6 ~ 8w File Bk 35,

WAt b U v A8 BAIHEEF ) v a k1 %
EriebLienzs. K100 M0 <ikA L—&S
&, LA ASIYRT S,

3 i

Cd-EDTA iz DDTC % /nx., Cd-DDTC %
VIR & LTS 23840 pH OPEEE L ITR
L7z, ARICEETZH Py alEipd 3~5T

* oz BLIRFAHTIERT : 500 KREWE -4 TH6EIF

* Gifu Prefectural Institute of Public Health : 6-3, Noishiki 4 chome Gifu 500, Japan.
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#1. DDTC ¢k % Cd-EDTA #3ic ¥4 pH
2
e 100me (CA-EDTA 50mg/£) A%k Cd
3

pH 1135|719

DDTC - 3H0 100mg  112.80.26/0.2113.9 21

DDTC - 3H20 100mg
e, S 10 111.60.130.070.040.20

2. Cd-EDTA Wr%Ei¥E+ 72 DDTC LHME | &
#HB50mg (CA-EDTA 100mg/2) D AR
Cd s mg/L

DDTC - 3H:0 FeSQ4 - THO mg
g 0 20 80 320
5 87’ 76 75 64
22.3)| G2.D 33.0] 42.9)
10 63 54 58 58
43.8) (51.8)} (48.2)| (48.2
20 22 5.5 3.0 5.0
®0.4)| (95.1) (97.3){ (95.5)
40 1.9 1.3 0.08  0.07
(98.3) (98.8) (99.9)] (99.9)
80 1.2 0.9 0.03  0.02
98.9)| (99.2)| A00)] (100
160 2.0 1.0 0.06] 0.02
98.2) (99.1) 99.9)| (100)

C )Rk

#3. DDTC XTHBAE 1 ¢kt Hwck s Cd-Cu » 7
LFEAROMEE* FEk 1 £ (Cd kK 92mp/ L) R

PR n # & Ak Cd
DDTC - 3H20 | FeSO4 - THO | 8 mp/£
0 3.65
0.5
2 2.36
0 0.34
1.0 1 0.07
2 <0.005
0 0.01
0.5 <0.005
2.0 1 <0.005
2 <0.005
0 0.02
4.0 .
0.5 <0.005

WA Ve.25

0.26~0.21mg/ €, Tk 1 kA 8N Lz & 2ikd pH
5~710.07~0.04mg/ ¢ C&% »#-. Iz % DDTCE
ERMRES | ShEA X BICkE L (82). CA-EDTA
bmpc L, DDTC 40ng, TRERSE 1 gk 80mg Ll -G
F3wafkk:9.9% M EdR LA KRB
Cd-Cu 7 7 ~¥RIC L D AEER M &8 38 % Ml 5 L7
(Cd 92mg/£) 1.6z DDTC, Wk 1 g4 Nz ik
BAHIcHE Lz, DDTC 19, #hEEE 1852 ¢ 5
XBESHWTHELH F Iy a1k 0.005m/28 BLF &7z
stz WbF P U v AR AWM LR 4 i
H U, WbF v v ad0.7% B A2 IuEASH
THELA T IV aE0.1mg/l DT &l oic, BT s
BEk¥s XU ivE DDTC AU LA SO &KL
R IBIT BB 2 5 1R Uiz, BHEEIRER
BT PRI T #koD88~98%, 1 7 LBEKRD~ v
V9% EERNT, 8, S, WEg, H Iy LTE~T3

F4. Cd-Cu 7 7 A BEKDHRAES + Y v L LH

Nag$S - 9H,0 D Cd HEX
wmn % m/ L
0 43.7
0.01 23.4
0.1 0.21
0.3 1.19
0.5 0.18
0.7 0.04
1.0 0.04 -
2.0 - 0.05
4.0 0.08

*

5. ERBEOKBRIYERHELIIC &igd DDTC i
A, BT L BRI

KRR O
. RINE BHEEREY mg/L
7 ) (- =

o m/¢ | DDTC | #5 & | # J&
B ASHE FE K ((GEEER)

A 5 3.2 3.4 0.0
Pb(NOs)z G | 3 | a
£ 5 2.8 3.4 0.0
CuS0, - 5H20 (44) (32 100>

ok 5 0.6 0.1 0.1

FeClg - 6H,0 (88) 98) 98>
<Y 0] 48 01| 0.0
MnSQ; - 4H,O 52 €2 (100)
i ’ 20 12.1 5.3 0.0
ZnCls 40) méz%% (100)
B FIY A 5| 40 G%N 1 0.0
CdCls @0 58.3 (5) 100

*EHIR 2 ¢ RO FEHHA 2 m/ £ 7R

BT, () RERY



fH #1554
% EABA o T2,

% ®

Cd-DDTC iAEsD TR T Cd D il LT b
MEUN, B AREENe.2ZH T A4 LizkZ
A, AUWERDH F Iy 2 EERIL pH3 ~ 5 C0.26~
0.21m9/£ Ch »tc. ZHUTPKERAED 0. 1mg/ 8 1T
TR, 2 CoBER 8 < 45 B TR 1 &
izl b oA pH 5~TC0.1m/L BT &/ »
7z. &bz Cd-EDTA BrEE$% DDTC &
B SEIEOWTRE L &R (2), CE-EDTA
5mg {cxf L DDTC 40mg, HfEESS 1 & 80me LI LG
256 99.9% uj;va;)i% L7z. DDTC mﬁrﬁft@g;’éﬁoﬂmﬁ
B 2 BN, “Soft ligand” ®DDTC & EDTA
ERDI DB DHEEZDLND.

Cd—EDTA +2DDTC—>Cd<DBIE 4 EpTa

CDFEBENC LAUES F 3 v 100mg/ vk DDTC400
mEAGETHI D, B2OM R TH, C-ED
TA O FIvsi dmicx LT4E&EERED DDTC
20mg HAEH LTI 80% DfgESEE. L, B
KRIEZ 3 B &% BAAAT 10 1% & AR - Uiz,

Cd-Cu 77 1k D RS B0 IR
ORI A To7o BKL £ (CdI2mg/£) DDTC &
THERSS | S R« OIS Z 1G] (B23) b,
DDTC 19, WIS 182 ¢ %25 & THUICE:
HAFIVaE0.005m/8 BF &inotz, £ T
DDTC #:itn F 3w . 100mg ok L DDTC 14, W
BREE 1 862 4 dN% 52 L L. Cd-DDTC (ks
FTHHOTHEE L&, HAEK, ‘EoTkiy
BEA L CI i LR A B b e, S D)5 T 2k
Cd-EDTA O ¥ v— Pk b ¥ T 25 KR Lkt
kL FOBRS S CEK M KETUHTE S,

Wl 7= bim b+ 0 v 2k I TRIE Uizas,
b+t Y v nk 0.7% DMz MEARITED I F
Iy ik 0.1mg/8 T &5, oTHRALF TV Y
LECHOET BB L %O T ) Y 2OFRNT
TN TEDHLBZBND, ZOKEL DDTC #
RIS THR D, Lo UBEH o B 5 23 1
<, B S NIIERTCIT 5 B2 5.

719 KFEACR DDTC G LAt EDTA
DEREDRE X BND, F O TR B G Bk &

37

LTI T B KR LY VE SR T8, B 35 ~ DL &
=. DDTC MBEARIZIRN S Nt B O B %) Rid
BT nBEKODEE & FRCERD 90% Bk & AR TH
Motz ZIULAHEHRIC EDTA MEBEL, FALM
Z1e& B & & v — MU R R D RRACYRR I AL
BHOMRAET L0 LMHENE. #-T, &
115 DDTC MLtk PEKIZ KR LISk B L A
V5 PRSI ST MR T B 0BEER B S,

¥E & &

1. CAd-EDTA #&ik% &dchiARElicid DDTC %7
F3vaBolMERAML IO, HEBE 1geD
HWAETFIZECED AT v 4 0.005m/2 DITF
DYRET D EMTE D,

2. WAL UV RSB LT, RESY <A F
2 LRESEAE. DDTC ik + U v A
(C H~E G dp B AME FELS Yoo B & D7n SERNC
LI\,

3. DDTC ki X 0 UicBikic it & BERER
U —FuED S\ EDTA 24t & B DD
C, (AR EER T BHOHREE L.

BB RE & o Ll R BR R TR R e 8
&35 )| BE B~ e LE

A YLBR L IERIDA4E B SR 70 8 B ORI R BT BTG
JRBBE ORI X » 7.

X ik

1) ILARE, AR, WMEAR, &bES, KKIE
Me, A KR OT B AT 0 DL
F3Ivad7 sk Hldb s PrhoEeBINH
oWRE, SFiEs, 28, T5-T9, 1979

2) S, P, HLBREA  EEBRE I
BHPRIE D 3y aofrZk, ALiEERED ST,
5294, 119-121, 1979

3) ELE S - TIRMEE - REESC T B R
OB BI4 A, 76-83, 1973

4 B LEES : E=BAb % B 15, AP FE (R,
126, #.3%, 1972

5) HIhIng R &AL, 130-148, se#pF, 1971

6) IR KEEET W HE S, EEHESN005
M- 1, 1978
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Determination of Phenacetin in Serum by High Speed Liquid

Chromatography

2%
Mitsuyoshi OKAMOTO*, Fujizo YAMADA¥*, Motoyuki ISHIGURO ,
and Atsushi UMEMURA 3%

A method for the determination of phenacetin in serum was established by high speed
liquid chromatography. Phenacetin was extracted from serum into acidic chloroform. The
extracted sample was analysed on a reverse phase column (LiChrosorb RP-18, 5u#m) with a
mobile phase of acetonitrile/0.1M acetate buffer (pH 4.6)=1/4(v/v). With this method, the
amount of phenacetin was determined within 3.24% error over the range from (.1 to 0.644,

and the limit of detection was (.1#«4.

MERD 7 = 7 F vORBIKREEER R

FRMELME T 7 v mk v o FIGIIB 2 Hahi L.
4.6)=1/4Cv/v) Tk 7 5 (V7 ey 7 RP-18, bum) & aH Lic. AT

ER A A A A I A PN @ A VA-V gy
R AL, 7 = b /0 IMERRE R (pH

7= FeF L

N, 7zt

F 42 0. 15 0,649 ORIFET 3.24% ORBE TR XN, FOMMEBRIL0. 10y Th o7z

¥ LM &

7 x4 edv (Ph) &, H#, SUEEE UCORH
XN TWA, IE4E Ph O ABREMMWOIRAC X 518
PerraANEE &, B, M, ffa‘!ﬁ—ﬁ'z_lfmfpﬁuté_
&, [ Phiz X BB R BOk THE ézh*cuv
Bioavailability 7z 5UNC Ph BEEEHOSIEND,
fndshs b Ph o4k SHEOMSAEETH S,
fitsh Ph OAHHE W THE, HAI R P ST 4~
X BBMENRE L RINTWD, —F, BHRkR7
7r7774—(H$§)Vlém$Ph@ﬁﬁ%k
LCHEFOHREHH D, Anderson %L;E AT KA
A Vs a @A L, ¥4 Duggin i, Ax/—n
/0.0IM REE7 vE=v & (3:7v/v) OBBELH
FLTWS, Lo LIS TR, sy 77 ~%

W AMEE A7V LADT AR LUREHER

REDLBNRBHHE L, FBETE, A2/ —VE
T D708 T REIBER L, B 7 sOHFGHE
{fehZd, BIOE Y FEREMEATBPNDZ L
NBSEIND. FAET 2 =+ Y /B EO
BAWHBEMHCHGAUWME s v~ b 777 74 —F
G, M Pho4piE, SEEHCOWTRE L, BED
R,

2 B F &

1. RESICEE BREXDLOLSNITT
TR USSR A A\ Vo, Ph (¥R« Ph (JIlIE{L
BTH) R g — Tk V)T;!%éa”n Lty & LT

5]
#JH L7 (mpl34-137°C, Srikfl : 134-135°C). Ph
Y« Ph s Bk 7y ir— k= () BTNV

® kAR B00 R —-m4THERI S

Gifu Prefectural Institute of Public Health : 6-3, Noishiki 4-Chome, Gifu 500, Japan

2% i RIS IRCEREE 500 e EB—~m4THEF LS

Gifu Prefectural Hospital : 6-1, Noishiki 4-Chome, Gifu 500, Japan

3% IFELSR-FTRESE 502 I RTTEA3-36

Gifu. Red Cross Hospital : 3-36, Iwakura, Gifu 502, Japan



ME fi 5 5 4¢

TIRE B, F o 40.0mg AEBCHRL, TR
VRN TCE LT 100me & Lz 0. 40mg/me) . 7
PRy ik w= t 27 7 A (RIYEREER) RV
M1 : Ph iRAIRF X O Ph iRA (54mg/kg) B> e b
MiE A V7.

2. EBHLIUBE FETUEUVE=x—fHIL
635TH WMk s v~ 1777, RS ESLE~Y
4 7mfEv7 KHW-8 M, 3 e R 2 fbas
KLC-2235%, 1+ 3 —+t A 2— RS-18G S Zl#AHi
O, RN~ 7ay ) v e M LT
7z,

3. REI/QARPMITIT4—%H » 7 s
LiChrosorb RP-18, bSum (Merck) #12 ¢ % P&t 4
mXEX 126m DA F Vv AMH T LICERHA T Y —~
Bk o CTHRE U, g 72 =19 v/0.1M
WAL g (pH4.6) =1/4(v/v) . #iE : 0.8m¢/min,
FE 1 100kg/cm2, JEBHE ¢ 248nm, JERE

4. BB Ph iAWY A, Ph 0.1-0.64F X
SERATEMRCE D, EERIAERTD. T2 Vi
A, M 1wk e Ennz Ph2@E L (B3
7o SIEHEE W (45w, 38KHz, 5 min) TS X
#%), 0.1M BBk EH (pH4.6) SmeiRmek, 7 v
vk 16m o TIEHM L, &7 vk s
B TN W CAME, v—R )~z R
v 2 —TEEELBETD, BEC A2/~
Mz, HEH 4ow, 38KHz, 5min) THEEAEM
L, F#30xe % HSLC Itf L, ME M AT ERKL
7z, o

5. mrhERE Ph A e b LHIE PR S 2 me
KRG iR, 204 MR U O S 7o, B
28t (3,000 rpm, 10min) LCHEA®, D1
AV, DT BRI & RS A LR TS
7z.

BRELVER

HSLC OWEEEE LT A & 7 — /B2 X
U7 & b= b U /B A HoR B 5 LR R,
7 b= U /0. IMEEEREEME S (pH4 .6) =1/4(v/v)
TIEEARR A% X O Ph v — 7 O BITs Sl s
7o, OOV Ui Phood UV IR R 7 b v
Al D & 248nm AHRCWIPIR K H 45T 20, #l
RN 248nm & L7-.

IR TR 5 T, REBA MR LIcER, &4
B (Yup) &, TOHEON//n< 277 20
-7 (Xmn) O JRE &, Y=177.620X -+
0.0998 (r=0.9966, n=7) &7 -7 (Fig. 1).

39

0.1ux9/ne ¥E THLFROERABETH D, Ph 0,504 i
AU B aORE, FBRE3.24%Th -7z (n=
5).Ph 5dmg/kg #1224 R0 OB HE BN
Jezwm= 79 ak Fig. 21Tm Uiz

100+
S
g
=
o
2 50/
<
o
QO
Q.
0 v r v T 1 T
0 0.2 04 06
Amount of phenacetin  ( ug)
Fig. 1 Calibration Curve of Phenacetin

-phenacetin
F |
- |
Q
Q
S
0 8 16 24
Retention time (min)

Fig. 2 Liquid Chromatogram of Phenacetin
Extracted from Human Serum
Operating conditions ; Packing : LiChrosorb
RP-18(5u4m), Column:4mmID x 125mn, Mobile
phase : Acetonitrile /0.1M acetate buffer
(pH4.6)=1/4(v/v), Column temp., Room
temp., Flow rate: (.38m¢/min (80kg/ei),
Detection : 248nm, Sens: (.04 AUFS,
Injection : 30x.4.
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frds Ph OEECDOWTE, HSS%C kst 5 Ph
MM 57 v s vESIL, Allen OJF ki # UT
WE/u~ 7 7 74— (Merck ffll precoated
Kieselgel 60 Fass, BPHALE : MR 7 1) THA
JoESH Ph ThhHZ L&A Uiz, M4 1 meic Ph
10-30u9/mt A EREERM L, ERRCEWE S
WEINENS 93.1% (EEFRE2.61%, n=5) Th
o7z,

Ph OEBEICOWT, Kikih Ph a7,
Wi f 4 o> Ph IR Hiskd- 5 h B O I E %)
EEdoA, RN b RIATELbDEER
BIVG.  EoAREE Ph #5500 Ph iR EiRE0%
HADH 753, BRSPS LG TE 5.

E:l 3

TR A T & U7l B KSR BB N e G e 2
e I SRR L E 3. Moo R SR IE A4
SEERBIETGREDO T X 72,

X [

D AARXEEHER B IUE FRSER S MRS,
1124-1129, EJ)N3855, 1976

2 (a)A. Klutch, W. Levin, B. L. Chang, F.
Vane, and A. H. Conney: Formation of a
thiomethyl metabolite of phenacetin and aceta-
minophen in dogs and man, Clin. Pharmacol.
Ther., 24, 287-293, 1978 ; (b)L. F. Prescott,
R. F. Steel, and W. R. Ferrier : The effects of
particle size on the absorption of. phenacetin
in man, ibid, 11, 496-504, 1968 ; (c)R. Nery:
Some New Aspects of the Metabolism of

Wi aT#  Neo.25

Phenacetin in the Rat, Biochem. J., 122, 317-
396,1971 ; (d)A. H. Conney, E. J. Pantuck, K.
C. Hsiao, W. A. Garland, K. E. Anderson, A.
P. Alvares, and A. Kappas : Enhanced phena-
cetin metabolism in human subjects fed cha-
rcoal-broiled beef, Clin. Pharmacol. Ther., 20,
633-642, 1974;(e)E. S. Vesell, G. T. Passananti,
P. A. Glenwright, and B. H. Dvorchik : Studies
on the disposition of antipyrine, aminopyrine,
and phenacetin using plasma, saliva, and urine,
ibid, 18, 259-272, 1972; (£)]J. D. Baty, and P.
R. Robinson: Acetaminophen production in man
after coadministration of acetanilid and phen-
acetin, ibid, 21, 177-186, 1975

3) (a)M. W. Anderson, T. E. Eling, R. J. Lutz,
R. L. Dedrick, and H. B. Matthews: The
construction of a pharmacokinetic model for
the disposition of polychlorinated biphenyls
in the rat, Clin. Pharmacol. Ther., 18, 413-424,
1972 ; (b)G. G. Duggin : Phenacetin estimation
from biological samples by high-performance
liquid chromatography, J. Chromatogr., 121,
156-160, 1976 )

4) The Merck Index 9th Edition, 62, Merck &
Co., Inc., 1976

5) L. Allen: Quantitative Determination of
Carisoprodol, - Phenacetin, and Caffeine in
Tablets by Near IR Spectrometry and Their
Identification by TLC, J. Pharm. Sci., 63, 912~
916, 1974
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Surveys of Heavy Metals Extracted from Glazed

Ceramic Wares
Akio OHE*, Akira SUGITANI*, Fujizo YAMADAX

Concentrations of lead, cadmium, arsenic and other metals extracted from commercial
glazed ceramic wares were determined from 1976 to 1978 by Japanese official analytical
(Japanese method) and a proposed WHO method (WHO method).

Results obtained were as follows.

1) When 112 of samples were tested by Japanese method extracting with 4% acetic acid at
room. temperature for 10 minutes, lead and arsenic were not detected at all.

2) When 133 of samples were tested by WHO method extracting with 4% acetic acid at
room temperature for 24 hours, the products exceeding the permissible limit of metal release
from glazed ceramic ware were respectively 14% and 1% of all samples tested in lead and
cadmium.

3) Concentrations of lead and cadmium extracted for 24 hours were several times to a
hundredfold higher than those for 10 minutes.

4) Tt was desired to estimate by a sum of lead in the first and second extract, because lead
was relatively much in the. second extract as yet when 24hours-extraction was repeated.
5) The concentration of lead in extracts from glazed ceramic wares (n==82) fired at the
temperature above 750°C was significantly lower than that extracted from those (n=50)

fired at the temperature under 750°C (P<(0.05).

6) In the products of the same lot, lead was found to have large dispersion in concentration.

HEFN 51 BN D 53 I Il » TR E WHO BROBRBRTET X » TR & 280 Hya 3
58 (Pb), # K3y (Cd),eHE (As) ZOBEEWHESTHL L LHFETORI AT -7z,

D) AEHEICIRWTIE, SN ERNSEINT S Pb LU0 As 1 112 Btk F b R <ch -
7z,

2) WHO HOBBRMITI\TIE, HEEELE2 SR 133D 5 L Pb T/ 149, Cd TH 1%
TH oz,

3)  2UmFMERHIC BT, 10O MR I EE TR B E N Pb, Cd YEIEA IR Lz,

4) 24IFRFHH AR E LcEe, 2EEBREWT S ECHEHEA S, 1H, 2 HEOMmMK
DT EH U CHBEHEAFHl L=t dw, )

5) BERRIREE 750°C &L H & 750°C Ll EoF A Pb IEISG g S o/z. (P<0.05)

6) BE—wy FXD 3MEHEERRE Lick ZAPEMEOIES D XIIRED 5T,

AR RIS MELI TR Y, B LTHF Y
LELELIENHD, Lichis TRABEAE 2
ks MRS CIT R IBA AR EN TS, £0 otz D, BoOBGWRAEIMELNIZY LiZEE, 'ﬁi

& L & [

% IR AE AT - B B4 THE6EIS F 500
Gifu Prefectural Institute of Public Health : 6-3, Noishiki 4 chome, Gifu 500, Japan
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%&&M?éﬁ%@%ﬁh%ﬁ%&%,ﬁfi?Aﬁ
Eﬁ%ﬁbfﬁ%%%%?éﬁ@ﬁﬁ&b

& 2 A TERBH AR IS0 2 Wyl as i A 25 D Bk
i, @&%wmf<ﬁﬁwmmmf+ﬁf&éha

SADOB R E SN E D &\#m 366 —HERRIZFs
m1m,m&%%g£<.t#%&&@ﬁ@ﬁmﬁ%
WA AR L, EREOEHIC AT 58 LU E
m%&mﬂbfmé.H*@%ﬁ@m IS FESNE
@M%@%Mﬁb MH@HEMWM%“JLTWﬂ
OEFBATT - TWA, [BIC L » CTRERME 3 & ORI
fEmRinsb ar;6WMAm : % B B < foadiT
WHO s\ WT19764EIZ E c%ﬁj/—\@-ﬁ%%é Fel
H— g oBENHR .

T 2T AVENARN 51 £ B3 4RI dofc » THTO
NEhe WHO ROSHROME % vk g
WORBBHELITD & & LiT, 24RRGMHOEDEL
Rl 5&BEME, BRREOXE, -y 13
FRTOEBEIHEDIESLDE R EERE LD TL
DfERAEHESD.

MEEEUHE
1. # ¥
R Br 5820 Mg & 28 00k 1 0 133 1
323 el (R RTNY ¢ 127 B4 307 Mtk OBIBAB&,

1 BN 3 ik, ShUBHIS:
7.

BB O BRI (680°C~870°C) #750°C
T 2oIR44AuE, 750° CRuL505EE, 750°C Ll
k828 (1 BBUIBERB TR Ch - e,

F—way FFRANTOSRENEDOE DD EDOBRE
OB AL, TNENBEREND L, &
W, THL &< LiRiR3omI L, 1EfHc->x3
Wt BB Uiz,

2. F ¥

D uik!bﬁtz’éz(f)M)Jr’Mﬂ 100

B Amk

fRiiEE B BRinhgEo
H%E% 3, BREROERA

AL THIREESM E/oid Ry Y
FIDME & fI g %JLIOL

i) WHO%@T&

B, SBRSCOWTE
WOBSNTHEEHLY 5mF

O T 13 M) &N L

50

_Number of Samples

[

WE R RRER  NVe.25

ELSETTHL, FAOERO % T CHRIBEEARE M
Rz BB AGHBTRD XS CBRBR AL, #
#ZW%M%ﬁﬁt 2 A AN 11 b C 225 &

104018, 20°C CHIE Lic. D%k, K&z TITD
BETE LI

2) ¥

ﬁ%%mib%%%ﬂtﬁ%%ﬁﬁohfﬁﬁwi
PRI nts)b Pb & As AHHi T % & i As &
gutzeit %, D& E (Pb, Cd, Zn, Cu, Ni, Fe
Mn, Cr) % BETFWIEIETCHW Lic. WHO £ 0 FHik
2 X 0 SR X N f BRI I OV TIE As 1 gutzeit
1%, Pb, Cd ¥ XUTOMOEE (Zn, Cu, Ni, Fe,

Mn, Cr) WEEFWHEETH H Uiz, BTERAERIE
PEiR A FV 2,
3 %

BRI S B BT & R~ e,

4 W

FFWIEIEEE R ¢ [ a2-308%

e : Westinghouse ik —2 Y —F 7 v 7

% #

1. AmE:e WHO ¥ () Llé%fv’&%ﬁ&ﬁ%ﬁ
HEOELBEHEORE

AEEIT X Y 12 BEORE L RER Lok R, Ph,
As & LITRRIE Uinds o /e,

WHO BT X b 133 BHORMAARE Lz, Pb &
HiBtO € 2 + 277 1% Fig. LICR L. 0 Pb %
IR T 30.0ppm Th »7228%, 90% (X5 ppm R

WCH o7z, ¥ Cd BHEDO L R 77 x% Fig2
i L. 0 Cd #Hidf% T 0.58ppm T o 7ot

959% 1% 0. lppm RIETH -7z, As (2 FXTH Kl
(gutzeit EOMMIA : Ase0s & LT 0.01ppm 3k
Y Chote. Zn KT e AEORETHRIBEN, K
WA ppm T o7z, L L2 RiFDD. S4ppm,

N=133

FC4 B AET- L, 20°C T
2415 + 104 BHRE LAz, LA
ST OWTIEARED A ¥ D 100°C  Fig, 1

o

170 15 20 25 30 35
Pb Concentration {ppm)

Freguency Distribution of Lead Extracted by WHO Method
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63ppm & B TH »72. Cu, Ni, Fe, Mn, Cr i
DWTIE, 1EE A EDRETRRE FrlHRK I~
b 0.1ppm K#D THb, Cu T4k (0.1ppm,
0.4mm, 0.5ppm, 1.6ppm), Ni ¢ 14k (0.1ppm)
Fe 22 ¥tk (B 6.9ppm), Mn T 3 # 4k (0.1
ppm, (.1ppm, 0.4ppm), Cr TIMAE (WFh b
0.1ppm) 23 &N,

2. ANEr: WHO ol ko # W X5 Pb
F L0 Cd EEHIR O il

112 BEOBRHZONTETNEFN Fl—ry P TL»

7150 5
N=1733
g 7100 1
3,
g
<
%]
S,
S
z
§
= 50
0 0.2 0.4 0.6 0.8
Cd Concentration {(ppm)

Fig. 27 Freguency Distribution of Cadmium
Extracted by WHO Method
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b BERLSEN DRLE 23 L7z 2 k3™ ok BB LR
U, Ak (SR 10 500 4 RS &
WHO ¥ (Sif, 24800 4 B OB LS
Pb kXU Cd oEME DA Table 1 IR Uiz,

7212 U HT A E IR T & Uiz, WHO iz X %
Fh IV 2 2 B O VR e~ TR Pb icds\ s
T261%, CAd TR HERETH /2. IR
B 5 T WHO BRIC X » CHIRE 5 1804
JRYSIE (Pb ¢ 10ppm LI k%721 Cd < 0.2ppm
BlE) %% LiciiRomiREkic X 5 Pb, Cd B E
% Table2 1Zik L7z, Pb iHEIL 10 ST 1
ppm RiTH - Th 24R5MH I T HE30ppm Th
otz Cd E\WTI1049 M < 0.0lppmTds » T
b, 4RI T 0.58ppm & 7R L 72 MRS -

Table 2 Comparison of Heavy Metal Concen-
trations between Two Methods of

Extraction

Pb ppm Cd ppm

No |Extracted [Extracted |Extracted |[Extracted
for 10 for 24 for 10 for 24
Minutes | Hours | Minutes | Hours
1 0.2 -30.0 ND ND
2 0.1 1.9 |- 0.01 0.58
3 0.2 11.7 ND . ND
4 0.7 18.1 ND ND
5 0.4 0.9 0.01 0.20
6 ND 15.0 ND ND
7 0.7 9.9 ND 0.32
8 0.1 - 10.7 ND 0.35
9 0.3 3.2 0.04 0.30
10 1.4 11.7 ND ND
11 ND | - 10.7 ND ND
12 ND 1.1 0.02 0.28
13 0.8 22.1 ND ND
14 0.2 28.5 ND ND

ND : Not Detected, Pb: ND---below (,1ppm,
Cd : ND---below 0.0ippm

Table 1 Determination of Pb and Cd extracted by Japanese Official Analytical

and Proposed WHO Method

Number | Pb Concentration(ppm)|{ Cd Concentration(ppm)
Extraction of
Samples Range Mean Range Mean
Japanese Official Analytical Method 112 ND~1.4 0.1 ND~0.04 0.0007
Proposed WHO Method 112 ND~30.0 26| ND~0.58 0.02

ND : Not Detected, Pb: ND---below (.1ppm, Cd: ND---below 0.01ppm
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7z,

3. WHO Zo 24m:ghIN A D | L&D Pb
BLO Cd BHINE

Table 2 177 L7z No.10~15 0 5 Hefic-o\uT24M;
M A DE L, %0 Pb, Cd @i+ Fig.3 ©
ik Uiz, #1DORHT 10.7~28.5ppm ¢ Pb #HE:
T -7z 4 ik, 2 @EEOMMICI T H4.7~6.6
ppm TH D, 4FEEMBIKTE—wED Pb BHET
BHoto. CdEHEIEZ, SEERRWTS L EHE
HYB O 509 AR+ 2 EAWEH Lz,

4. Pb R X7V Cd OWMEBICKTDHERIEE D
#k

Wik BeR iR (680°C~870°C) % 750°C k& i
(n=50) kb 750°C Bl (n=82) DJiH Pb ¥
eI E (P<0.05) &fEh-7z. LavL Cb 8
RICIRBERIRE I X AR BN nds o e,

5. EUmy +2:B 3 MIERL» /obikod Pb iR
DIEHLo X

24 T OB (BERIERE 750°C Ll oW TH
—wy P CHRENOAEDORRD 3 EAKIY,
O PoigHBEAME LIzE A, TOEBLDOEOKE
MRS oz, B DEDKE M P BINES BT
5& (1.3ppm, 3.0ppm, 5.8ppm), (6.0ppm, 1.9
ppm, 4.6ppm), (1.9ppm, 16.0ppm, 11.9ppm) 7
ETHo7z.

{ppm) (ppm)
30 0.3
— Pb
--===: Cd
\\ x No.10
\ a: No.l17
Y *: No12
) \ o: No. 13
20 ) o: No.14 02
IS \ fas Shown Table 2) £
S \ . g
[ \ E
g 8
Q
Q
©
a Q
%701 0.1
0 0

7 2 3 4 5 6
Times of Extraction

Fig. 3 Decrease of Pb and Cd Concentration
by Times of Extraction for 24 Hours

IcHiEET . NVe.25
% 3

RIFOABHEIC L 5 10 Mk HY ik, WHO jko24
R T T, P i@ iWnT 1/26, Cd imk\ T
M 1/30 DBETH Y, 10 MRS A R0 4:
BRI S UT-H T, B BE N
% R TR O 24 RN AR D R L4, 2mED
THNC RN T b F2MIX S < DBBOEL Lie, L
MR o T2ARF TR A BRI I B M CHF A BRI A ]
BARTREY MR Lisge, A—ay FAT
DEBHEHEOIEH DX $BERITAND &, WHED
Mt CHARMEL 2 BRI S B, T O THRE
BT+ 58BW RO ZEM A% 2 B & 24K
% 2 BTV, F QWO GBERE 5N U CE&BEH
AT Lic MR I woeliihvwind Bl b,

Pb ¥ I B BER IR A2 750° C R4 X b 750°
CULEDHERE GBI h 5ol D Bk DRER L,
%&ﬁ&&7m~%wgmﬁé:amib%®%mm
Bk TEBE NI MELOMELD, &BEHELYD
T BRI, BORWRALMES ZLikdbb5b
ATHDHN, BERELTCL FCHRETHDHLHE
25N5, ¥-RAUmy b LD MR- TRE L
Pb BB K ERIEH D EDORA BN R Hh2D - 72
A ZIUTERN OB L BBERIRET DD Th
A5 EHETED, Linhio, TERT-RIBEDEN
iR 750°C Bl in b X 5 ek E 4 3w~ &
Thb). v

Eof &

THEBI Ao & & U oI R R )1 (s,
72 B O BRI BB 0\ N 73\ T L IR
BiAG i B OV S IR AT OB (R4 R Bestier L
E:

X #k
1) AHEZRER : FMIRERR IR D R A TR R B FEM

M, ARfege, 2T, 27~43, 1977
2) BAamRER  FLAMER SRtk

W AR AR, 3401~3402, Aok

g, 1978
3 ALEE—, WEHEE, MBER KEBEA, S

HEF, SRR, BARTE : WA AR L D Wi

HEEELCOWT, HBEMGEPRF®R, 17, 35~

37, 1972
4) BAEIEEBETEIERD A AR « AR

DEREWRCOWT, 16, BRGEFEE, 1973
5) EERBEmERES  EREERER T, B

2 kR, 282, AARRSHEHE 1975
6) FE R, WEEEA, FEHER CEHZE : R
Bt B B BLEIRHNC SV B BEIRE & SR BT

WT, IR &R ATER, 19, 162, 1969
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AK (1979~1980) IR BIRITHIT L7214 ~ 7
VT I DOWNT

On the Influenza Outbreaks in this Winter, 1979~1980, in

Gifu Prefecture

AVER (HiNy) A vy zvyF v VvRIL,
1978RIC H AR TR D TS Nz, IRRIRTIX1977
FUANBIVEEL B LOE T, ABHBE (HsNy)
A VT NEVERIT LS, 2 BHEns 3 AT
KT, AV v vz v FDWAT (B Y
) Ule, BMEL9794E 2 A gmnt 4 A AT
L, BIEE AL AVERIA v 7 v v ORTT
IR Bz,

—J, 197942 A5 5 Bieash T, SR, W
B, BEARLT, BEOA v 7 VI VY AV RIGHE
Nz &b, 1BMED A v 7 v v FOFRTL,
BRENERHRIL 5 Z ENTFREN Tz, L UEE
BN RN X AuE, ERe R 51979
ARZIID A v 7 = vFORITIFA (HiNy EAa v
TN VFRERTH - 72—, A (HsNz) B4 v
TNVEVERIOBEA v v I E ART L&
HieFE L, SEEDOLDA v I vF Y [ VRIT
I ABTBBELTCOND I EBHEINTHS.

BEIRITI\NT S, IERREENDD Y A v A5 HE
G, A (HiNyp) B4 v 7 Vx50 4 Y ZDBH
SYEEE A, MERORETIZA (HaNo B, A
(HsNe) #, BHx L THFEOHE ERAMBEDD
Nicz emb, SBEOHDA VvV INTVHF T A PR
= X BETAER AN,

ME&LUAE

VA N AGHEE | RO B RN Zi 108 B
R EE ORI E N7z 5 2SS EEER G <
WiC o X L. vAVASEEEREE LCHE, 106
HEMBOFEBRIY, 1Rk o% 2E-So#H L

2 TR Ui, ORINE, ¥ A v X R T
ENF=D L RABEDOFHETH S,

DY A v ADRRE B ERER=7 1 ) &
YEITEC, PUA/MEAR/22/76 (HaNo) (i, HLA/
USSR/92/77 (H1Ny1) 1, HLB/#hzxlil/3/76 Mm%
HBE Lic. AROREEEIMIRR (HI 72 1) ik~
Ja b VARSI, YA AR R R A R0
R HECFT » 1.

PR B A7 MO H T kMol « FREHT
B SN53XT MBS, <A 7w iR CHHE L
7=. PulRiciE, A/USSR/92/77 (HiNi), A/BE/
103/78 (HiN1), A/I:8/5/80 (H1N1), A/ILEY
9/77 (H3Ns), A/NJ/8/76 (swine), B/iizs)ll/3/
760 6 FLRA MM Lz, A/USSR/92/77 & B/#Zs)H
/3/TOIX AR TR OWIH Y, A/fEE/103/78,
A/IWBY/Y/TTH L1 A/NI/8/T6 1R HE (b2 T 2D
BEHLECAGER Uiz, A/IEL/5/80I3iE IR G4 mFb sk
L7z EDBENDTBEE NI THS.

AT R OR

1804ED A v 7 v v REERE (GERALE) DOHAT
i, 1HI8H, &BEMRNPFRITHE o7z, KRR
1 A= R B T B R~ D IR T DR B DB X 5
&, 2 FRBE BHBAERS6, 0818 TH T, HXK
M55 6,016 4%, MERB146, R 20, SRR BIAEMK
67, ZEILEESHE 180 Ch o7z

A v T NI R B T 1T XD iR,
SERFBEU IO HEOBE A IR - I ROFEEST S
ATAE R T i, SRMEFT HEE TR S
BEOEMFREE AN 2 R Uiz, HREA 45D

* ERERENRR KREHE-BI4THESS

Gifu Prefectural Institute of Public Health Noishiki 4-6-3, Gifu, Japan
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- I BI8B~2838
(1.2.38)
2A48~2R1R 3 o0
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(19804 2 F SRIA)

Ko, s RBHX, s X, e
A TSR, PR EREISR & T 5 &, IR
WG, & 2 E@E kPR, 20
OHIK CHAT L, 8 3 BE A BIER 2 m 3 il
RGHAT L7z, &6 38 Bl RBUaX23mh 0, e
B AR 5 72, BFRIIFEERL, K2 HH5
X6 EE (2182 523H) MEbE <
1 FAL O BERENED BN, HTEE (2
HISHMB200) A oEmsHEDd bz

e G 97 BT oW NVo.25

15,000 ¢~
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I )il Il v v VI I

%

EEEY =R ) EEE Y L

ol R|h R e kR ORISR R
HOR|E R|® OR|E R|X &
R Gl =

TR | AR

B2 4 vvrxyv BRI EERBERI

74 L RSy B & U ITE AR B R

108 20 fE£H2 B D IHFRY WL 5 D3 D
MDA v I NE VT AN RS, Y A
WAV, FERBROBRETNTA (HiNy BAavo
VNEVFETALNVAT otz DHERMILRL KL
7=.

HIZ X T, AR S imio 4
L iz EF L b DAEEE LR E LT, TOM#EY
g 21wk Lie, 5sif, IRBATh s, AfL, FEARAReE
B0 4 7 i C BB Uiz BEIIR 7 mE Tl A

F1 4 v vy v 4R S RERE

TRpEER | - VA VAR v o R D W
[ ] H A N

B B (%) |[A(HN1)|A(HsNg) B
1 1/19/80 | & &= ¥ | B oW OB 10 4(40) 4 0 0
2 1/24/80 | n | i 11 6(55) 6 0 0
3 1/25/80 5] Ha 15 8 0
4 1/29/80 | g K FlF bk | PH MM 11 2(18) 2 0 0
5 1/30/80 | & || OE OO 11 0 ' ‘
6 [ 2/180| % ® R | X I 9 0
71 2/6/80 | B = o 10 220 2 0 0
8 | 2/6/80} & ;w | I /o 9 333 3 0 0
9 | 2/14/80 § K H | ® R 91 3% 3 0 0
10 | 2/18/80 | ™ i e L 10 7(70) 7 0 0
11 | 2/19/80 | % || Bt 10 0 _

& 108 | 27(25) 27, 0 0




FH F1 55 4 47
2 A v rE VY OBERHRERMRE
Uk RE A O H I W CEELER
£ i B | X ik A (HiNy) A (H3gNg) B A (Swine)
R E A/USSR/92/T1|A/EE/108/78 | A/5/5/8 | ANLBY/2/TT (B/H#EN/3/16 | A/NI/8/T8
1(1.19]2. 2| 2z FEE 10 6 6 6 ] 0 0
2 —| —m ek o 0 — — — — — —
311.25]2.14 g o 5 0 0 0 0 0 0
411.29 | 2.22 [ v k| RE RS 10 5 5 5 0 0 0
5 — — K iEjpEEE 0 —_ — — — - —
6|12.1/2.15\% ¥ REE 1 9 0 0 0 0 9 0
712.612.21 & Lo 10 6 6 6 1 0 0
812.6|2.22 =& R W 9 6 6 7 0 0 0
2t 53 23 23 24 1 9 0

(HiNy) g vopx vy A/USSR/2/T7EA
/188 /103/T8 B LT rnFn23miE (59.0%)
A/icz B./5/80FEC k) LTik24myE (61.5%) 0&E
LEMERD BN, HERRAEFTI R L EE 9~
7 IEClE, B/MEI/3/T6HBEIC LT, +TD
Mg (100%) PEERELANED BN, Fio,
B EFREFRABDI0BOBE7 MF TR, A (Hy
Ny #A vz vrHReH LT A7 (70
%) THEPEREAIREINA, 127 M 10%)
12, A (HsgNp) Zg vy v FHRECA LTEHEE
Yok bAx R Ui, BIGRETT »Ho B 5 ~7MiE
1%, FHB LA HEY LT, FEHALAIEDS
Nirh otz

Bl A v R 45HEs Y OB EHRE L D, 19804
DA VTN VFORHITIE, A (HiNy) 8, A(Hs
No) s IOBED 3 BHEDO Y A VAR FHTEOX
B LRI EREBMNE o, EEMc A v v
VD IBBOBMBAT, RABHCHT Lz &I,

BEE CRERCHENTH S, RMBFAREILS
KT LTNRWDT, RO THMCRETHTFET
5%, '

E: 23

RN 2R & & Ui, BERREZEHAE—L
BT EL BH OB L E LE T, MR ARRICITEAE
oot (BFSAEE) O—if%x A\ e,

3 3

1) ExFHEEREFRRRS: vAVIERE, &
%, 37, Sz, 1967

2 BEvTHRETRITERS VA VARBRE, B
2, 164-166, .3, 1964 .

3 IAMIIEER : 4 v Tz v gROMES, 92-93,
ERMIRE, 1976
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Microdetermination of Free Formaldehyde in Commercial

Clothing by High Speed Liquid Chromatography

Mitsuyoshi OKAMOTO%, Makoto HIBI*, Fujizo YAMADA*

FEROEEE R L7 T e ¥ (HCHO) D4k
i BRI < DEEN SN TD. CBOHE
D5B, TaFaTE b YA B D &
B, AR UEER (412-415nm) %S
BRI VERET->TWA, LrL, ZOLER
CILEREOHCHOR HH L-iEE, YA VICX5
HCHOOFENHETH D, 25K, REFHLHEH
Lk%ﬂ,ﬁ%EEﬁHFWA>Q§&m®ﬁ%&%
EFALENBH L, EI/NEDR L THILGIEEK
R OMEEE HCHO RO, BRrhOBREREIC S
WTEH LD 2 &, KEFOBEMIA DL EE
RL, Hiric HCHO %R X85 2 &% migt Lz
Belmar?) 1k Nassl)l@jii‘ii‘t“, HCHO ¢ 7t FVv7 &
FYRIOTvESY AL A VORIEL DERT S,
VFY VK, 3 bYTRFA~1 -4 VEFR
Mg (DDL) o#ERBET S S L X D BEN
LHF B L EWE Lin. £ O CH4ll, DDL O
S REE L, KD O#EEE HCHO% v ) 5 4 )v-NHe
BT nE A, BEEE7 < 77 4 ~(HSLO)

%
100

pddesit

h.h,A 1l J

|

CEDAEL, %k IUOTHRMELBAVWERETS
Hika ket L.

BRI I IRANBD b D BSMNI TR A IV
#=. FWA }3Tablel iR Uiz I ~Vo 8% AW
#-. HCHO Bl v~y v (8 37%HCHO%
£, FIERMEE) M1 ¢%, BB LHREANICHER
Ezfmﬁﬁmﬂw,jﬂﬂmmmﬁWLt%, 2y
STkl X Diis L. DDL 7 Fr7 kv
1 me, BeERl.5meu15%BEE7 v &= »100mbic %
L7=BsWivc = v ) v DDL OILBAE Ui < /b
FCHTT5. Wl LakBrRIAE L, EEK
KNCHBEDHT £/ -V TELBEEL, IR IE R
%, ) A NT v — R —RIERE L b D AW
#2 (m.p. 200-204°C ; SR  200°C,  TTHEALAY -
B EC 1 H1sNO2 193.1102 5 HIE1E193.1033, Fig.
1.

SER L ORI ETEe= 2~ H3z635T &
EEWR s v~ 777, O3r204-SIEAWEERE
S RS E < A 7 0 Ry 7 KHW-8 Bk

OHFksTl~A 7 uy ) v %
@E}:ﬁ bfﬁo f:.

HSLC i # 7 A 1% Nucleosil
5NH., (Nagel, bum) #13 ¢ %
WEdmx £X 250mox 7 v v
2B H 7 MR T ) —HERIT X

' T Lz, HSLCA ik Fig.

o

0 50 700

Fig.1. 3,57 2FA-1,4-YeFursvdv (DDL)

DTARRY p v

150

200 _
2w L.
Mm&%xﬁ%ﬁﬁmm#<@
7
W L7289 2.5 ¢ % 200mg 3%

mie

* LRt 500 ETFE i TH6HI S
% Gifu Prefectural Institute of Public Health : 6-3, Noishiki 4-Chome, Gifu 500, Japan
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FrFr-1,4-Y e Furs(DODL) D
W< 774

BRI M7 7 4 — &k
# % 4 : NUCLEOSIL 5NHy (bum) 4mml
D x 250mm, yEHfEys : Hexane/Ethanol (25:1v/v).
bR : 0.8m¢/min, HIEIRE : =15,
(1) "IHEE : 406nm, JKEE : 0.02AUFS
(@) FhigiEE  410nm
PR ¢ 486nm
peaks ;
a:7x b7 AFE FAE 8)
bikVLT7ZVTFE

B=7 2 X 2 OBBCRY,  K1I00m% BRI
TR L, 40°CoRELTC0SM, HaiRD RN
NHBETSD. 727 i vz~ (JIS G-2) G
B LTIz ABA R & Lf:b R 5. 0me
AIEICERY, 7RoFr 7w+ vRKS.0nd 2In%,
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2 IR D B S 40°C KyES ¢ 304 N iE -4
5. EHERE LT, PIELEY v oy 1B (R
BIZLD, B0 UDER L7 P77 FOV
Vv BEALI0ug/me) 5 nlkimk, b SRR D IRE,
VAR VBN k5 i Pl RN )
~ A 7uv ) vIEER LT EEEYY 7)Y v
RV TEBLA T KCEA LK. BEME, HCHO
s (4.0u9/mg) % Fi\v~ HCHO 0.02-6.04¢ 15
BEERCERYD, FEERIIGIERTS. LUTFEBER
CRREERELT, TR IF7ATE Fioad s HCHO
DY — 7 MK AROBEIAER Uiz, ZHCHO
OREENE, 77T FEOY— 7 EREEREX
D17 o7z,

HiEk L, Fig. 2 O¥REEES T DDL DB R~
7 P vERIETH L A0nm MEECHEEX, [486nm
R HEBAREET D, ERBRA7 P rvillE
T 5 &, 406nm fFILICRINEAEETHOT, &Kk
k% HSLC BekiiyREiy, g E410nmes X
OEEHERE 486nm & L7z, 77 EHH =R
406nm & L, ProeCHlE L.

FWA FFw:o> HCHO |, AiKkE ABHEIC
DT Hg AT Uz, HCHO i —s2 (20u9/m8) &
L, FWA5-6,000u¢/mimoB iR E (B), TbE

(B), FWARRMOMARE (A), ThE (A)
ZHE L, EREB/AKIUVB/A % RDFig. 3 1TmR
Ufe. ZOE, AEETIRNMERD FWASRKET
BB B L o e DK L, AT 300 f5 &0
FWA 2EFELTS, 28 ZRIWETh- 7.
FWA 3BBSHERYD | ¥HAERINTA BN
&[E FWA # 50069/m 37E X ¢7-854&0 HCHOMH
IuZEA 8 FED FWA 1T O\WTHIE Lisig s, a4
~ & HYNZEHTable 1 IR0 < B h /e (F#99.71
%, FEERE2.03%).

FWA SLFFRHT k135 HCHO D@z,
FWA —ZigRE (6,000u8/m) & Lice, KRET
t% 0.02-649/m¢ OFEHEC, HCHO DX 7 AERHEA
B (ng) &, ZORELNHTIEECHT5E—7
S, REATED BIF/RERBER (RS0, 9998,
n=13) KZEBLNADRE L, ARECIRRERIER
PRTTRECd o 7o, & fo 2 DBADRIBRIL 100pg
Th o7z,

HCHO #% DDL ##ifk s LT HSLCIK X b 5¥73
BEHIRIARESRMCH Y, FEE (EEMREL. 14
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FWA : Fluorescent Whitening Agents

AA¥: 7o+ 7RV

Table | . Fix OHEEHEA FWA) FLEFRO
K L AR AT AT e P (HCHO) [EINE

\ gibvgvg% AR 7 | on-1
FWA I 552 99.6
WA I 522 102.3
FWA T 525 101.3
FWA ¥ 490 97.4
AT o o' 2.02
BWA 1l 610 100.4
FWA W 480 98.5
FWASVI 536 9.8

FWA : Fluorescent Whitening- Agents

9%, n=8), BERETHMERE T LNTE. K
iz X D RER HCHO %l LicfER, lug/s &
HRETLEOMETEE /2 2RI, RIS
AR S OmEEE B HSLC Tr—7 & LTH
BTAHZENTEHOT, ERED HCHO DRER
IOEBCE LTS, BAFESIATRKEP OB
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Antigenic Analysis of Acute Hemorrhagic
Conjunctivitis Viruses (Enterovius Type 70)

Hiroyoshi KAWAMOTO

Department of Microbiology, Gifu Prefectural Institute of Public Helth, Gifu

Microbiology and Immunology Vol. 23,

No. 9, 859-866, 1979

Abstraet The antigenic characteristics of enterovirus type 70 (EV 70) were investigated by

means of cross and kinetic neutraliztion tests (NT). Twelve strains of EV 70 isolated in a period

from 1971 to 1976 were analyzed using seven rabbit and one monkey hyper-immune sera. All the

strains investigated were found to possess a common and prime variant antigens in varying

proportions.

Accordingly, EV 70 isolates were devided intratypically into three antigenic subgroups ; (1)

prototype-like (four strain from 1971 to 1972), (2) intermediate, G-10/72-like (two strains from
1972 to 1973), and (3) prime varia_.nt, G-2/74-like (six strains from 1974 to 1976) groups.

Thus it was considered that EV 70 might represent a virus type with antigenic heterogeneity,

and that antigenic drift from the prototype to the prime type may have occurred successively

after 1971.
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Heterogeneity of 8.-Microglobulin in

Human Urine

Nobuyasu TANAHASHI, Yutaka WATANABE,

and Fujizo YAMADA

Gifu Prefectural Institute of Public Health, 4-84,

Nagamori Honmachi, Gifu, 500, Japan

Agric. Biol. Chem.,43 (8), 1707~1710, 1979

Purification and characterization of Bs-microglobulin from human urine was performed. The

yield was 30.1%, and 150.4 mg Bg-microglobulin was obtained. The final preparation of Az-micro-

globulin obtained showed three bands on disc gel electrophoresis at pH 9.5, and all of them

have immunological activity. However, these three bands migrated as a single band on disc gel

electrophoresis at pH 4.3. It is concluded that the three bands observed on disc gel electrophoresis

at pH 9.5 were charge isomers. The isoelectric points of isomers were determined by isotacho-

phoresis and two of them were 5.4 and 5.9 respectively, while the other one was not determined.
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Multiple Forms of #,-Microglobulin in

Human Colostrum

Nobuyasu TANAHASHI, Yutaka WATANABE

and Fujizo YAMADA

Gifu Prefectural Institute of Public Health, 4-48,

Nagamori Honmachi, Gifu, Japan

Agric. Biol. Chen., 43 (6). 1263~1267, 1979

Purification of Sz-microglobulin from human colostrum was performed by removal of fat by
centrifugation and of casein by acid precipitation, followed by gel filtratioﬁ and ion exchange
chromatography of the whey. The Bs-microglobulin was isolated in two peaks by Sephadex
G-75 column chromatography.

The high molecular weight fraction had the molecular weight of 48,000 which is the same as
that of lactollin, a tetrameric form of Sg-microglobulin. The other fraction of Sz-microglobulin
showed three bands on disc gel electroporehsis at pH 8.5 and all of them were able to react
with the antiserum of Bs-microglobulin. They were not separated each other by gel filtration and
ion exchange chromatography and apparently had the same molecular weight of 12,000. However,
they migrated as a single band in disc gel electrophoresis at pH 4.3 and it was concluded that

these three bands at pH 8.5 were charge isomers.
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Artificial Liver Basic Research and Clinical

Application of Hemoperfusion to Intoxication
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H. Mori (Gifu Prefectural Hospital) M. Oka-
moto, A. Sugitani (Gifu Prefectural Institute
of Public Health)

6 th Asian-Pacific Congress of Gastroenterol-
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