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Regional Characteristics of Deaths from Liver Cirrhosis and
Liver Cancer in the Chugoku and Shikoku Regions of
Japan Induced from the Structured Array of
General Existence (SAGE) Database

Tadashige MORI, and Noboru OGAWA

The numebers and the rates of deaths from liver cirrhosis and liver cancer in
the Chugoku and Shikoku regions of Japan were calculated and analysed using
SAGE, This database was constructed in a two-dimensinonal array on the basis of
the vital statistics and the population census of Japan, It gives three perspectives for
our research. The horizontal axis shows a series of study periods each with a 3-
YEAR span of time, beginning with 1950, The vertical axis shows an upward progr-
ession of GENERATIONs (years of birth) from 1848 through 2006, Thirdly, any group
of data running along or parallel to the diagonal from lower left to upper right
belongs to the same AGE group,

The obtained results were as follows :

1) Liver cirrhosis mortality for males peaked between 1983-1985 The largest mortality
by GENERATIONs (generation-specific mortality, GSM) and by study periods (year-
specific mortality, YSM) became younger with each successive year, Males born in
the years between 1932-1934 showed the largest mortality in comparison with the
same AGE group (age-specific mortality, ASM) . The highest mortality rate by
GENERATIONs (generation-specific mortality rate, GSMR) became younger, but
mortality rate by study periods (year-specific mortality rate, YSMR) advanced to
an older age in each successive year, Males born in the years between 1932 and
1934 showed the highest mortality rate in comparison with the same AGE group
(age-specific mortality rate, ASMR) .

2) Both the mortality and the mortality rate from liver cancer for males increased
every year, The GSM and the YSM became younger, though GSMR and YSMR
were advanced to an older age. Males born in the years between 1932-1934 showed
the highest GSMR and YSMR.

3) Both the mortality and the mortality rate from liver cirrhosis for females incre-
ased every year. The GSM was largest in the 78-81 years old, and the YSM was
largest in the 70-72 years old, Females born in the years between 1929-1931 showed
the largest ASM, The GSMR in the 76-78 years old and the ASMR of females born
in the years between 1905-1907 were highest, and the YSMR advanced to an older
age every year,

4) The mortality and the mortality rate from liver cancer for females also increas-
ed every year, The GSM in the 76-78 years old and the ASM of females born in
the year between 1932-1934 were largest, and the YSM advanced to an older age
every year, The GSMR in the 76-78 years old and the ASMR of females born in
the year between 1905-1907 were highest, and the YSMR advanced to an older age
every year,

5) The indices of deaths from liver cirrhosis for males were two or three times
greater than those of females subjects. The indices of deaths from liver cancer for
males were two to five times greater than those of females subjects.

-1 -



6) The mortality, the mortality rate, the age-adjusted mortality rate, and the avera-
ged mortality ratio of liver cirrhosis and liver cancer for males in the Chugoku
and Shikoku regions were greater than all of Japan,

Indices of deaths of female subjects from liver cirrhosis in the Chugoku and

Shikoku regions were greater than Japan, but those of female subjects from liver
cancer in these areas were either nearly equal or only somewhat greater than

Japan,

7) Resulting indices of deaths from liver cirrhosis and liver cancer for both males
and females in Hiroshima, Tokushima and Kochi Prefectures were generally large.

Key words : Liver cirrhosis, Liver cancer, Death, Regional characteristics,
Structured Array of General FExistence (SAGE)
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Vapour Adsorption of 1,1, 1-trichloroethane by Soil Minerals

Tadashige MORI, Kaori MIZUSHIMA, Masaru YOSHINAKA?Y ,
Kiyoshi TAKEOKA?Y | Shinji AKASHI?
and Minoru FUKUHARA®

Used samples were four kinds of finely ground New Zealand kaolin, allophane,
talc .and quartzite, Examinations were carried out for pH, x-ray diffraction, specific
surface area and adsorption of 1,1, 1-trichloroethane,

The obtained results were as follows :

(1) Specific surface areas and adsorption amounts of 1,1, 1-trichloroethane by New
Zealand kaolin samples showed the peak at 100 hours grinding,

(2) Adsorption of 1,1, 1-trichloroethane by the samples of soil minerals such as New
Zealand kaolin, allophane, talc and quartzite reached equilibrium 120 to 180 minutes

after starting,

(3) Each adsorption amount of 1,1, i-trichloroethane by the samples after grinding
New Zealand kaolin, followed Langmuir plots and depended on the equilibrium

concentration,

(4) Specific surface areas and adsorption amounts of 1,1, 1-trichloroethane by soil
. minerals became larger in the order, allophane >New Zealand kaolin >talc> quartzite.
(5) The adsorption velocity of 1,1,1-trichloroethane by New Zealand kaolin were con-

stant regardless of the grinding hour,

Key words : Vapour adsorption, 1,1, I-trichloroethane, Soil minerals, Grinding
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Table, 1 pH, specific surface area and amounts of 1.1, I-trichloroethane (TCE) adsorbed by

various clay minerals, (n=10)

Clay minerals Specific surface area Amounts of TCE
(" ): Grinding Time(hr) PH MS D (i g) M8.D (ne/ g)
New Zealand kaolin A 2.82%+0, 06 32. 610,49 17,050, 31
B (50 - 37,830, 22 19,690, 17
C 100 - 42,930, 56 23,02+0, 03
D 150) - 41,37x0, 33 22,62+0, 32
Allophane 5.83x0,24 280,99 %5, 77 188, 82+4, 04
Talc 911005 3,990, 30 1.75+0,00
Quartzite 8.35%0, 06 0,990, 00 1.63%0,13

A : Original state of New Zealand kaolin,
B~D : New Zealand kaolin after dry-grinding,
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Seroepidemiological Surveillance on Mumps Virus in
Okayama Prefecture (1995-1996)
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(%) WREE | BER | BE () | el | B | BHR (%) | WREN | BEER | BiER O
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10~14 5 55, 6 2 2 100, 0 11 7 63, 6
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20~29 4 3 75, 0 6 6 100.0 10 9 90. 0
30~ 3 3 100, 0 7 6 85, 7 10 9 90, 0
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10~14 4 4 100, 0 6 5 83.3 10 9 90, 0
Y= 15~19 3 2 66. 7 7 4 57.1 10 6 60. 0
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o B 933 2,075 1,575 337 407 475 3,305
4 132, 458 232, 454 79, 147 33,674 60, 330 91, 985 127, 677
% 3 IAERE IR AR Y. FHERERI, Z 5

0~ 4%%8.5%, 5~ 9530 8%, 10~145%52.9%,
15~ 19%%36. 4%, 20~29%%27. 8%, 30/l 1 0 %
T, 30EERIETIE, 0~ 408 6% THRbEI -7,
F7:, 2~ 6 BOFIEERITN. 6%(5 43) TH-
7o

MR FHHERER (F4) 13, 28 8%, B
13. 0%, #2117, 9% CHEEI A » 72 (X 2=4. 407,
d. f.=2)

EFI6SEDHE I LT, SEOTARBIEIL 2 ~
5 EE37.5%, 6~ 8A%5T. 1%, 9~11%%45.2%, 12%%
LI E63.83% &1 - TV . FOBOFEEREIILL
N, EETEAEOMMRT 7 F v ORISR R EERIC
INBOTEBHRNERE L TWA EHRSIN T
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Surveillance of Pathogens on Infectious Gastroenteritis
in Okayama Prefecture (1992-1994)

Ritsushi FUJII, Masako HAMANO, Mitsutaka KUZUYA,
and Takashi NAKAMURA
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%), /INEIRET AN LE (1,5%) A 1 AiciEsd
HEDLOSABD ST AR 4 (11.8%) , /NEUBRFEY
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TF) AWK 2E (9.1%) A, HETIZT @IS
CEOZIANA L (14,3%) , /INEERHET 1 VA
14 (14.3%) 2%, BTN Ay v AL
224 (1.1%) , CHoy w14 (3.6%) ,
INBURRTE S A IV R 248 (T.1%) #%, HETE 2 4
SINBIERIE Y A VA 18 (50, 0%) %, ERTII25H
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P Cld20h L AB oy oAV 1 (B, 4%) ,
CHoyTANI 1 (3.4%) , /NEIERE T AL R
3 (10.3%) A, EETIZ 480 S/NBIFRFZ D 4 NV
Z 1 (25,0%) P Enih, BlLo s HMsiE

£1 BEUETRENSOABT ANV « HERHRE (19924E128 ~19934 2 A)

HEA | Bk é%ii g?;i 7;;}/[/ 2 /JJ%J?E,E 8. entritidis | C. jejuni | Y. pseudotubercul Faik
12 65| 40 6.2)| 203 1| 3(46 | 1C15)| 1(1,5 | 4(6.2) 1 1,5) | 49(75,4)
1 34| 4118 6(17.6)* 102, 9 2( 5.9 | 22(64.7)
2 23| 1(4,3)| 1(43 3(13.00* 1043 18(78.3)
§ 1220 9C 7.4 | 325 | 3(2.5 | 1082 1(0.8 | 6(4.9 3( 2.5) | 89(73,0)
) 1%

* L NEERIZ Y A LR EC. jejunitNEH
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@g B Q?Ei gf;i z:ix g%%% S.entritidis | C. jejuni | Y. pseudotubercul |  [&fE
0~4 2| 7269 | 138! 1(3.8 1038 2(7.7 14(53.8)
5~9 35 102.9)| 1(2.9] 1(2.9] 3(8.86) 10 2.9 1029 | 27177, 1
10~14 13 1D LD | 1D 1CT7.D | 10€76,9)
15~19 4 1(25,0) 1(25, 0)* 1(25, 0)* 2(50, 0)
20~ 44 v 5(11, 4)* 2( 4,5)* 10 2.3) | 36(81,8)
3 122] 9CT. ] 825 | 325 10082 | 1€0.8)| 6049 3( 2.5) | 89(73.0)
)
iiﬁﬂﬂ%ﬁ4»zaomwmﬁ§@

£33  BLETRED O OMIREIY A bR « FIERHEIRE (19928123 ~19934 2 A)

%E iA%k l;?f}tl’/i g %Ei :}; ?l'_ }/I/X d;%ﬁ}ﬂff;ﬁ S.entritidis | C, jejuni | Y, pseudotubercul fet:
Rej L 22 1 2 1 18
A 7 1 1 5
28 28 2 1 9 2 2 19
i 2 11 1(1%) 1
=2 25 5 1 2 17
(S 29 1 1 3(1%) 1 1(1%) 1 22
p:Ail| 5 1

HE 4 1

&t 122 9 3 3| 100 1] 6@ 3 89

* 1 /NEIERIE /f.)l/X &C. jejuninE#E L TR I 75K

BN - 1,

(20— 2 19934FEAHA
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EREER Y A L ARHERILER 5 IORT EBD,
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SRS, FERRBIED 4 i H/INBIERIE T A L R LI
PRI NIz, 10~148D 9 R U 15~1988D 4 f:h
ST AINABRE I NS -7,
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ABOZTANR A, 77/ 74N 1, /NEIEK
w4 VA A EDRBRI X s, BROIERTERED
2HTET AN REREE NN - T,

(3) HHEEMRHIAT

B)—1 19925E&H

HE122DEFEL DS, entritidis 14 (0.8%) ,
C. jejuni 6 (4, 9%) , Y. pseudotubercul 3 {4
(2.59%) , &EF10#: (8.2%) DMEIRE XN,

ABKHERIRRIER LITRTEB DT, 12B#E
E6HEM 58, entritidis 14 (1.5%) , C. jejuni
A (6,2%) . Y. pseudotubercul 14 (1. 5%)
M, 1 HIEAMENSC, jejuni 1# (2.9%) , Y.
pseudotubercul 2 4 (5.9%) 2%, 2 HiZid234n
5C, jejuni 14 (4.3%) dRHEEENI,

EMMFHIEREREERER 2 TR EBD T, 0~4
B CIIEMEWBHENSS, entritidis 14 (3,8%) , C.



K4 BREETRESODARY AIVA - SHERHIRT (19936125 ~19944F 3 A)

ABnD 7 /NEERR | C.perfringens | C.perfringen: ... | Ecoli |E coli {E coli |E coli S.enter-| S. i-
| wap | BERT |77 D | Seririgems | Epertrnees | et | e | o | s | by | [ S e
12 46 6(13.0)[1(2.2)] 48 ™ 0 1227 o 0 0 0 12,2 1@ 2] o 33(T1, T)
1 82| 6C 7.3 101D 6(1.3) 1(1,2) 1wy |.o 0 L] 0 0 2] 101.2)| 64(78.0)
2 25| 8(12,0)|1(4.0)| 1(4.0) 0 0 14.0{ 0 0 0 0 ' ol o 19(76. 0)
3 16| 5(31.8) |0 1(6. 37" 0 1(6.3)" 1(6.3)| 1(6.3)| 0 1(6.3)] © 0] o 7(43.8)
it 169 | 20(11 8) [3(1. 8) [ 12(7. D 1(0.6) 38| 202 106 106)] 106 1080 20 2] 1(0.6)]123(72.8)
.0
¢ )* g perfringens Hobbs 138EE, coli 044: HUTE 1 #4hEHI
%% : C, perfringens Hobbs 183843-/[NEURRGY A VR 1 1) HM
R5 RYHTRED S DEMBEER Y A VA - MERHRIL (19936128 ~19944F 3 F)
o 7 MR | C.perfringens | C.perfri ... | E coli .coli | E coli . coli X -|S. i-
WA | B égjzvi gw’»z é%’; I(-:bggs é%ge Clbggsfluﬂgens . jejuni oEl:CHl71 (Fs:cﬁUlT 0. H1 540:0&11” istiiix;;er ziutﬁ:r: it
I~ 4 71[16(22.5) [ 3(2.2) [ 4( 5.6) 0 14 o 0 0 0 1 o 1Q1, 4y 26(64.8)
~ 9 23| 0 0 3313.0) 0 0 0 0 0 WU o 14| 0 18(78,3)
10~14 9l o 0 0 0 0 0 0 0 0 0 0 9(100, 0)
15~19 4| 0 0 0 0 0 0 0 0 0 0 125.00| 0 3(75.0)
90~ 58| 4(6.9)|0 4698 am 23. 4% 2300 WL 0 0 0 0 45(77.6)
A 4] o 0 1(25. 0) 0 0 0 1(25.001 0 0 0 0 0 2(50.0)
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Spherical Immobilized Denitrifiers Gel with PVA Hardened
by Iterative Freezing and Thawing,

Tsutomu ITADANI, Motoichi KONDO, Tadashige MORI,
and Atsushi SHINOZAKI

(PF/kERFERE - Vol 32 No, 393, 73~81, 1995)

PVABEGCRERE 2 HKBIZISE T 5 -0 RREFEE R Y EZ)Ta—)L (PVA) E&EEE BV ThIR
KEET 256, ZOFENGEIREEOREEE CRIETEEIC OV TR ET-> . MFRIERORERE
FEALRLR Y WA MEBIRAIC X 2IRED 1D ORISR 4 R TICRRERBEERE Wb -7, BEBET 2L
k- TEBICREFENRRL, BELBROET I LIk > THOREERIIEEEKIC AL TERL, 4
[l % ORETEMEIZ0, 50ngT - NBRE/ g S VBER - hrTh - 7o 7z, BBREEHLOBVWEELERE
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AUuTEL AR A TH | BB IREERERO TR L L LEROBREFEEETRL, FILE
SISO EIREROBOBRIEEROEHEATRE N, X0, ERLESLVERY, BlEESUHKFT
BREMERTORF SRETE:E LRSS PV ERET I ENTETHE L EA LI, i, MFY
VRERICHET 5 &ICk> 2T ILOYBEREAA Lz, 2O &, YFZX VAESTRLEBIZ B W IIES
SEEEHRIT T 4 L O YRR ARDE ET 3 2 L ARELTHY, SRAEI - THRBEMLB BT ENT
Hxhs, :

A BPEIS I JEUR & 3 B TE B O B A7 ik

FAKFNER, AREEKES, HEHEE—, W& @
B OBE, KPR KERE

Method for Producing High Adsorptive Activated
Charcoal from Organic Sludge

Kazuyoshi MATSUNAGA, keijirou MORITA, Motoichi KONDOH,
Tsutomu ITATANI, Tadashige MORI, Kouji SHISHIDO,
and Motohiro OHBU

(R LB T - 6 (3), 89-94, 1095)

TKFRORE - HRFE/LEHINE LTI, BERPER S 7 OEREM ORMLE L UEEREHME
DFENRH BN, EELITRERPERTISIKFRERERE L TEBETEEROSEIT>OTHE L,
HBRLIBRY—F2€5 3 v 7R YFRICERY, TAZSSEKIVILYREARTT A I KA TES,
650°CT 2 BN L <8 S RIbM%E, 2EEROKOH7 L -7 & RBEAE—LL, 650CE TRERR
LCI04Rngd 5, ThEBERELLTTILA ) S%KREL, 36%HC ¢ &304 MHMNIEE, AEAEELTHE
WREE, COFEEREOAF LY TN —-REEES XCEREHR T HEN160~250n /g ET383~1, TT1d /
gTHY, HROEMREEES i3l EOYEEER L1,
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REHFDS R S BB
Y5 Y SILEH B 3 I E B IADHF K022 Ry

MR, FRECR, EILES, BILEM, EACL, & OHE

222Rn in Private Well Water in the Vicinity of
Uranium Mines over Ten Years

Eiji YUNOKI, Toshio KATAOKA, Kenshuh MICHIHIRO,
Hirokazu SUGIYAMA, Mitsuo SHIMIZU,
and Tadashige MORI

(3 FURREMRERRR : BART¥ES, ppl87-188 1995)

The determination of 222Rn in well water was carried out from April 1980 to October 1990,
Through small in area (16krM) , each well water has its own characteristic activity concentratio-
ns of 222Rn, The estimated dose equivalent for the human stomach is approximately 0. 454 ¢ S-

v/year, The type of distribution of 222Rn in privately-dug well water is log normal,

REHFDT Nk ERERGRE -
REDLT S pD238URI22RaD Ny 7 75 v KLU

AR, Fria®K, ELES, BILEMN, BACER, & H¥

Background Levels of 238U and
226Ra in Atmospheric Aerosols

Eiji YUNOKI, Toshio KATAOKA, Kenshuh MICHIHIRO,
Hirokazu SUGIYAMA, Mitsuo SHIMIZU,
and Tadashige MORI

(7 FUERAREZERSR - ARFETIRE, ppl8y-190, 1995)

Mean activity concentrations of 238U and 226Ra in aerosols over approximately ten years are
0,29% 1075 Bq/nf and 0, 93x10°5 Bqg, i, respectively, The concentrations of 226Ra are always
lager than tnose of 238U in the same sampling time The concentrations of summer samples
are greater than those of winter samples for 228U, One of the causes of seasonal difference
may be due to the fact that the components of aerosols are different according to soil size,

soil components, weathering staes, etc.
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RGHDT N UiEERERESEEN :
RRBERBOEEHNI LS BAKRKT D222 RuiEE DAL

Frivige, MIARZET, EILES, LA, BACLE, & BE Bk & GR %

Variation of 222Rn Concentration in Outdoor Air Due to
Variation of the Atmospheric Boundary Layer

Toshio KATAOKA, Eiji YUNOKI, Kenshuh MICHIHIRO,
Hirokazu SUGIYAMA, Mitsuo SHIMIZU, Tadashige MORI,
Osamu TSUKAMOQOTO, and Ken SAHAHI

(3 FUkRAEZEESR - BARFES, ppd2-93, 1995)

Using height of a surface-based inversion layer adn two 222Rn concentrations, the exhalation
rate of ?22Rn at this site is eatimated to be about 0.01 Bg m2s~! The heights of the mixing
layers using 222Rn concentration are larger than the height of hte mixing layer estimated using
the sensible heat flux and the representative vertical profile of the autumnal night time air
temperature in this area,

IRICE Y 5K URIEBEBIER 7 ) — = » 7 O R
L, TEES, IMKER, H K% & BE

Results and Evaluation of the Neonatal Screening for Congenital
Adrenal Hyperplasia in Okayama Prefecture

Bunji INOUE, Yozo ICHIBA, Masakazu KOBAYASHI,
Takayoshi HAYASHI, and Tadashige MORI

(A=A« A7 V- r5L5k 5 (3), 33-40, 1995)

ML B AHERTA « 27 ) —= v FHSEERO S b, EREIEEEME (CAH) oW TZDMRK
BOFMER AT :

1) SERETEEE 1 B &Rk 6K TOMhIz121, 506 AL RAZH L, LB L 2 EREIMIE26 A
(ERERD0,19%), BERRIE3A ([0, 028%) ; FHERINFCAHEES A GHE1 115200 TH-i
BIF SR OETIS BT 2, okl 6, LR BRI TH-1,

2) A7 V=2 S REFE O D OIEE L TOBRE, BRE, RIENE, ABMNER, WIhbLBFT
Hot, : !

3) By —2ekE, A7)V TRREENEEBROYEMRESLTHES 712 48, BEREKTAH
#8514, 6110, 90 TH » 720

4) BETHICOVWTE, 20VATLAOEKLEBEOBRIEERTTHY, IThE CHICHBRIEZ »TWE
Ui,

LIEOsREN G, ARBOCAHRZ ) —= w7 RIEEICET L TVWA I &R N,
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FHER<T R « X7 ) -V JICTRERESNICI VT VIE
MSE=, H 2R
Congenital Hypothyroidism Detected by Neonatal Screening
Yozo ICHIBA, and Bunji INOUE
(BARR « R7 ) —=v 78456 5 (1), 53-58, 1995)

TR RIN—Z VSR TRREINIZIVF VEBZEQERAB(EE/ VF VIE) EBE@EES LF V)
WY, BERRRELR, EURBAMEERE, TRERCHEETFRIC O SHE L. ABSHITO RIRMEEMRA (TSH,
Ta FT, T, FT,) I BEUFIORIRIREEEREICHLER (p<0.00) KREEEE L. AB (62
L0224 DEREIQ (97.2+10,4) B (6L ED148) DIQ (104,519, 1) ICHLLEE (p <0,05)
IETFTLTW, L - T, fIEaERIZARTIEI0ug "kedays L, BEETIZ 5 ~10ug ke dayd L7zo I
BT BEUFT MEIZEESR 1~ 3BETERELL, L-T.ODBRELZ)OMNERBIZAR, BEELITESD
ETF3IconTELLEDY, WFNOESITTHLABOLERNE D - 1o

IRINT F—F —ROKEKRKFO=_ PO T ) —IVR
B D ENEIRN N ESEFERH ESR A 7 o
< N5 T 4 — Ik BRI

FHE %, SR, WIEd, BR—5, & BE BB T, FEHR

Determination of Nitrophenol Pesticides in Mineral Water and
Tap Water by High-Performance Liquid Chromatography
with Ultraviolet and Amperometric Detection

Minoru KADOTA, Masaaki IMANAKA, Kiyoshi IKEGAWA,
Kazuo KUMASHIRO, Tadashige MORI, Sumiko SUZUKI,
and Hiroyuki NAKAZWA

(BAAREEFMEE 37, 48-53, 1996)

Rk = o7 2 ) - VREBEIRS EFEER= PuREBE 2 RYO—~BTEEEFE L. S8 T L
ldWakosill 3 C18AR% 54 (4, 6mml D, X15em) %, BEWEIRARK (0, IME) 7 ool (pH2.5) - 7&
F=FU =0 IMT % v RIFR BF b Y 7 L0 : 30 :60)) EBHEK (0. IME/ 7 ool (pH2,5) -
TEbZMUAQO: 90D 2S5 P2y b, MEIEATBINMAE (UV280nm) RTO7 vRox b —
BERULERLE (AMD+1.2VY 5y v—A—R VBB Ik DITo o, HAERFOEIKIZ0, IMERETpH 4 123
B, Sep-Rak Plus PS-24—hMY v DICAR Lo A— MU v URKMSE, BEESETEI=MILT
BH L, BHRAZERERTCEEL, HPLCRREE L. SEREOTKEIKA~DEMENLERE, 20u1e/ ]
FI0TE8, 0~98, 6%, AEicBIFZERBRIL, 1 ug/ 1 Thot,
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Identification of Phylloquinone (Vitamin K,)
as an Unknown Peak in Electron Capture
Detection Gas Chromatograms of
Pyrethroid Insecticide Residues

MASAAKI IMANAKA, MINORU KADOTA, KAZUO KUMAHIRO,
and TADASHIGE MORI

(J. AOAC International : 79, 539-544, 1996)

An nuknown peak was observed in spinach extract during routine analysis of 7 pyrethroid
insecticides by gas chromatography with electron capture detection (GC-ECD) using a DB-1
column (20m %0, 25mmid, 0, 1g#m film thickness) . It eluted later than the 7 pyrethroids, and it
was also found in other agricultural crops, The intensity of the unknown peak was related to
the green color of the sample: It was absent in white vegetables such as radish root or
onion, Data from GC/direct deposition/Fourier-transform infrared spectroscopy (FTIR) suggested
it might be phylloguinone (vitamin K,), The identity was confirmed also by using electron
impact capillary GC/mass spectrometry (MS), Although phylloguinone has no halogens, it
showed very high sensitivity by ECD (°3Ni), responding to 10pg.

By % X I #DRickettsia tsutsugamushi RAREICHLIT S
R Y AT — B RISED A

BAtkE, BAEEE EEHTF & ¥

The Use of Polymerase Chain Reaction Method for the Detection of
Rickettsia tsulsugamushi in Wild Rodents

Mitsutaka KAZUYA, Ritsushi FUJII, Masako HAMANO,
and Tadashige MORI

(BMESRMESE - 96 (10D, 1103-1109, 1995)

B4R X I S DRickettsia tsutsugamushitERAEI, KU A5 —EHMEFIE (PCRE) WA EHEMEET L
s

R. tsutsugamushi OELEHE L 23— N9 28ETE 5 -4y b & LAPCREZARBICHA VW, PCRE
WHEZEN (Karpt, KatofREUGilliam#ik) ROHESEBEEEASEE (KN - 1 ERUGT- 1) oubd
NELRHTE, TORUBREL) ro FTHLMETE 7 Fiz, HADE) 7 v FTHREZLZHEO<T YR
KRS Y, BN PCRER LABBEI T »7/cE 5, 4 HABBETL2EP 1EI LY v F7DNA
TR,

& SICH LB 5 T THEOR R X I HAHML, PCRIEIC KL BR. tsutsugamushi DNADKRHE, <
U AEEREE (MIE) K3y 9y FTABERRCIT e TOEE, MUETU 7 v FFHNEX 138



128N S, S NS - I BT, SPCRIET Y 77 v F 7DNARH I N, RENF KX IFEOR. ts-
utsugamushifFEHBIEATE 3 Z Lthh - foo FIPCREDOKRIHERD &, MILRFER A MO HIIRIC L
~N, BER (U4~819%) IV v FTOEREZTTOE I ENHLNEL » T,
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[MMEﬁﬁﬁEtyﬁ—Eﬁ}
#5205, 67~77, 1996

W LR DS R EICBIR T 5T — 54
CPAL 4 FFEE~ THRED)

BREGRECREL, FORNEOBMEEZRY, 2
HOEHOMEICEST 5 2 AN E L TIEN23E
HEI N, JORRBEICDESERBHIE, B
ETrEARESCEEE, MLUBTIERTEI AR
IKBWVWTI4TH Y, ZOHDRMNERE L TRHHEEX
nNTW3,

SERS A R~ T I B WO TRIEREIC & - TR
ICEE L 725 DILRATIER 2R 1 IR T2 (F
AT 54 DRBICOWTIE, BFER 12 (FLH
Y pERARE R - 10) , BARHSTRURRESR - 6 (RIE25C
Plb:2) Avvon s F NI DLEEMR: 2 (&
SETRGRE . 1), F MU T AME(EIER - 1, BHLR -
4 (GURRUT7vHE: 2, 79vF:2) Thoto

TRTR 5 ORBEIAEEIZI0TH ), BHA T
TIETHLBHIIE TH -t T, THETRRE
M- FERRET (2) , RIEMET (2) WHERAEH L
foo SEROBHOBEME LT, RERBRZICRE
M30°CHEL I ER L TRREN » 2 TEYIOEREER]
Ndb, TERILIER) EEITICLDBERNOE
TSR R I RENE - 12,

BHRORBLTEHIRINRLI:ONEK 2 TH D,
SRR, BELLET 34 , BEET (20) , BAEAT (15)
ICE VIR L, BUTHER (38%), HEHIER (30%) .
BR (21%) eV, Fi, HYRNEER, K
[RE], SBETORILETICA LN,



#1

SEIRINTRER CERR 4 SR~ T )

S K ET N 193 194 195 196 197
IR R & EHEY U~ MER BR=-Y VIR wmoNoE R EEHFRR H o A THR R
g | PLTIESEERE O | SUEBOARINAS L | AL | S EEM T LB
3397— 2 iy JE34T~ 6 646315% | /NEFERIR 2552 — 4 667 1
G BEENS RIS | ELTLdes20 RHAMERIVLE, | FREFRER
=] # 2-11-8 1515 475— 1 | HEE 2 -10-1
it 1 L 22 B BT R mE #hAEk W kiLES E  TLREA BT
W oEE A B 4. 5. 15 4. 6. 3 4. 7.6 4. 7. 8 4. 8. 21
BB/ min)| 640 @D 13,3 (&AmD 220 (@) 200 (A7) 32.8 (@7
® O 15.4 35.2 25.1 25.0 19.8
moE o B B SRy ER IR, MR IEEBE, R W, R MEs, RR
pH i 8.1 9.3 9.1 8.0 8.7
5Ky (X10719Ci/kg) 59.3 15 18.7 3.0 22.9
# EQ/4°C) 0. 9986 0. 9986 0, 9986 0. 9986 0. 9986
KEBEY (g / ke) 0.13 0.11 0.14 0.27 0.13
Ay M (L ked)| mg mval mval¥%| mg mval mval%| mg mval mval%| mg mval mval%| me mval mval¥%
Na* 10,1 0.44 2075|350 1.52 92.68| 46.5 2.20 93.62| 64.5 2.80 61.67| 36.2 1.57 78.50
. K+ 0.9 002 094 0.6 002 122 0.4 001 043 0.6 002 044 1.0 003 150
) Ca?- 30.8 1.54 72,64 2.0 0,10 610 2.8 0,14 5096|344 1,72 37.89| 80 0,40 2000
Mg?* 1.5 0,12 566 - - - - - - - - - - - -
+
Fez+ ~ _ I - N ~ N _ N _ _
y Sr2+ — — —_ _— — — — —_— — — — —_ — —_ p
433 2,12 100 | 37.6 164 100 |49.7 235 100 | 99.5 4.54 100 | 452 200 100
F- - - —| 1.9 010 610|101 0.53 2314 - - —| 7.0 0,37 1869
cl- 57 016 7.31| 9.9 0,28 17,07| 20.6 0.58 25.33| 81.5 230 5157 57 0.16 8 08
ks S03- 3.5 007 320[21.0 044 2683 80 017 7.42] 20 004 090 L5 003 152
HCO;3 1196 1,96 89.50| 35.4 0,58 35.87| 54.9 0,90 39,30{129.3 212 47.53| 829 1.36 68,69
g Co3- - - —| 6.6 0.22 13.41| 30 010 437 - - ~| 1.8 0.06 303
+ HS- - - - - - B - - - - - - — -
HSi0; - - -1 - - -1 - - - - - - - -
y BO; - - — — - - - - - - - - - - -
OH- - - —| 03 002 1.2 02 001 044 -~ - - - - -
128.8 2,19 100 | 751 1.64 100 | 96.8 229 100 |212.8 4.46 100 | 98.9 1.98 100
P S A me  m mol mg  m mol ng  m mol ng  m mol g m mol
4 H,Si0, 9.3 012 12,5 0,16 125 0.16 19.0 024 12,5 016
jid HBO, - - - - - - - - 0.3 0.01
A #t 9.3 012 12.5  0.16 12,5 016 19.0 0.24 12.8 0,17
% co, 1.8 0.04 - - - - 2.2 0.05 - -
% H,S - - - - - - - - - -
A it 1.8 004 - - - - 2.2 0.05 - -
BEYHEE k) 0.18 0,13 0.16 0.33 0.16
5y B E (g /ke) 0.18 0.13 0.16 0.33 0.16
wnaseso] Wiad | - R
BMSTRUREER | 7oA VHEBRURR | TV UMEBERELR | B M R R w o R
3 B UERRMTET LAY | (EREET A VY| (ERET LA O | (ERMESS T VA ) | GEIRMET IV )
PESEER) -5y KRR HAKIRSR) 1S8E5R)
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198 199 (B 200 201 202 203
F A ZARFIRR ERILE R BOoER | M/ M-IITER | R / & FOSEREE IR R
KHEPAFEIREE [ ROBE AT | EHEREAEF Pl BIARAERIT KRS | ML T B 2 FISERRSTIT A S
R&AI355% 5 1#r2545— 2 ETFT— 1| EFR%D 32647 Hrith/ 34 1 HRE3reed— 1
kfim::il%z?.7 &mﬁfﬁ@ﬁ%ﬂ@iw Emi%‘%lgw_ ) P AR RETEI A3 703 | AL F?;j‘ s *”'f‘?”“*”ﬁ’{’?ﬁﬁ"’ei
Tl g | WP R | WR BOLSES |@EMBTT 257 Bl v — e | GRS
4. 8. 24 4. 9. 10 4. 9. 16 4. 10. 14 4. 10. 23 5. 9. 7
58.0 (@7 - 300 (By7) 100 (BJn) 300 (@71 100 (FJn
38.0 22.1 30,0 25,2 37,1 39.5
i, HEBR, MR e, ®R REElE, MR | AoREtREER, MR SaBEH R | SO S kR
7.0 6.1 9.0 7.6 9.9 9.5
2.2 43,8 3.4 30.4 20,9 6.3 -
1. 0065 0. 9983 0. 9986 0. 9990 0.9998 "0, 9984
14,78 0.07 0,07 0.26 0.24 0. 40
mg mval mval%| mg mval mval%| mg mval mval%| mg mval mval%| mg mval mval%| ng mval mval¥%
1120 48,70 29.23| 8,0 0,35 40,23| 20.0 0.87 77.68| 58.0 252 63,64, 98,0 4.26 99.30{152.0 6,61 97 35
19.3 0.49 0.29| 2.5 006 690 05 001 08| 17 004 101 1.3 003 070 1.4 004 0.59
2280 114,0 68.43| 8.0 0.40 4598| 4,8 0.24 21 43| 25.6 1,28 32,32 - - —| 2.2 011 162
- - -1 0.7 006 690 - - -1 1.4 012 303 - - —| 0.3 003 044
148.0 3.38 203 - - - - - - - - - - - - - - -
8567 166.6 100 19,2 0.87 100 25,3 1,12 100 86.7 3.96 100 99.3 4.29 100 |155.9 6.79 100
-2,1 011 o0.07 - - —| 0.4 002 169 15 008 202|250 132 29.27| 11.0 0,58 847
5396 152.2 94,01| 14,9 0.42 50,00 7.1 0/20 16,95) 23,4 0.66 16,67/ 16.3 0.46 10.20(195.0 5 50 80,29
450  9.38 5,79 - - —-| 60 013 11,02|20.0 0,42 10.61| 1.0 002 0,44 15 003 0. .44
12,2 0,20 0,12y 256 0,42 50,00 46,4 0.76 64.41(170.8 2.80 70,71| 51.2 0.84 18.63| 6.7 0,11 1.61
- - - - - —! 1.8 006 508 - - —141.4 1,38 30.60[ 13,5 0.45 6.57
- - - - - - - - - - - - - - —-| L6 005 073
- - - - - - - - - - - —| 310 0,40 8.87 - - -
- - - - - - - - - - - - - - - 43 010 146
- - - - - -1 0.2 0,01 0285 - - -+ 15 009 200 05 003 044
5860 161.9 100 40,5 0.84 100 61,9 1,18 100 (215 7 3,96 100 |167,4 4,51 100 |234,1 6,85 100
ng m mol ng m mol ng m mol g m mol ng m mol ng m mol
190 0.24 24.3 0.3 3.3 004 28.8 037 - - 5.8 007
4.1  0.09 0.1 0,00 - - 1.5 0,03 - - - -
231 0.33 244 0.31 3.3 004 30.3  0.40 - - 58 007
2.2 0.05 33.4  0.76 - - 7.0 0.16 - - - —
2.2 0,05 33.4 0.76 - - 7.0 0.16 - - - -
9.45 0.08 0.09 0.33 0,27 0. 40
9,45 0.12 0.09 0,34 0.27 0. 40
Mn :0.29 Cu :0.03 Mn : 0,02 I\A/Ifl ;g-gg Zn :0,08 Zn :0,02
Fe :0.07 Zn :0,01 Fe :0,54 Fe : 0,80 Fe :0, 06 Fe :0.25
N " R i7El 5 R RHEETE 1) 4 B fiyE KA =
ERR) HARIRSR) 125 R
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L 204 205 206 207 208
R R %% A B | BREFIERR HEERIESR ¥/ ORR INBRBFTIR R
5w | SR | apcRmmEY | SEseLE | WUEELE | @I
. ER L $064— 3 1422—12, 1422—-14| A7 =3 71622—- 2 2921—1 /NERT8
5 E AR B AT FEILFALT2-4-6 | KERIFFEE) T FELTIAR4£2915— 1 | SEEERINE (1HT T
= B # AHTIFRAE— 2 ol ' R E JIgsITII— 1 nsE1073— 1
& HAHE SF 95 13 4% B R WL ITHE @ = |k & LEsE
W EFE AR H 6. 3. 16 6. 3. 28 6. 4. 25 6. 5. 25 6. 6. 8
W &/ min) 150 (@77 50,0 (@7p 20,0 (@7 290 (B0 67.0 (B
= e 39.3 30,0 28.6 38.8 20.8
o oM R B meesl, R | WO S KR Hil, BR WO MO KRR | ERl, R
pH fid 9.2 8.2 9.5 9.3 8.3
F Ky (X101 °CV/ kg) 3.8 62. 6 4.7 12.7 15.0
# B 20/ 4°C) 0. 9991 1. 0015 0. 9991 0. 9990 0. 9990
HKREERY (g k) 0.09 3,00 0,21 0.35 0.12
Ay - (1 ke | mg mval mval%| ng mval mval%| mg mval mval%| ng mval mval%| mg mval mval¥%
Na® 29.0 1.26 86,30(430,0 18 70 42 08| 62.0 2 70 94 41|120.0 5,22 89,08| 35,0 1.52 7755
] K 0.6 002 137 53 014 032 2.5 0,06 2,10 1.6 0,04 068 1.0 003 153
711 Ca?* 2.4 0,12 8.22(512.0 25,60 57 61 2.0 0,10 38.50| 12,0 0,60 10.24| 8.2 0,41 20 92
Mg?* 0.7 0.06 4 11 - - - - - - - - - - - =
j‘ FeZ* - — - _— —_ - — - — — —_ — _— —_ —
> Sr2t - - - - - - - - - - - - — - -
i 32.7 1.46 100 1[947.3 44,44 100 66,5 2.86 100 |[1383.6 5,86 100 44,2 1,96 100
F 1.1 0.06 4.26| 4.7 0.25 0,56 105 055 19.10| 4.0 0.21 358 51 0.27 14, 14
Cl | 9.9 0,28 19.86(1526 43.05 96.35| 10,7 0.30 10.42(166.9 4.71 80.24| 19.2 0,54 2827
k& 503 40 008 567|450 094 210| 2.5 005 174 07 001 017] 50 010 524
HCO; 52.4 0,86 60.99| 26,8 0.44 0,98| 82,9 1.36 47,22| 40.3 0,66 11.24| 61.0 1,00 52 36
g CO%- 3.0 0.10 709 - - - 9.9 033 11.46| 3.0 0.10 170 - - -
+ HS- - - - - - - - - -| 1.8 005 0.85 - - -
HSiO; T e
> BO; 04 001 071 - - —| 11,5 0,26 9,03 47 011 187 - - -
OH- 0,3 0.02 142 - - - 0,5 0,03 1,04} 0.3 002 034 - - -
H) 71,1 1,41 100 |1602 44,68 100 |[128.5 2,88 100 |221.7 5 87 ‘100 90.3 1,91 100
W B & ng  m mol mng  m mol mg  m mol ng  m mol mg  m mol
Bl H,Si0, 16,0 0.20 14,0 0.18 44,3 0.57 14.3 0.18 9.4 0.12
fi# HBO, - — - - - - - - 2.4 0.05
B B 16.0 0.20 14,0 0.18 44,3 0.57 14,3 0.18 11,8 0.17
7 CO, - - - - - - - - - -
i H,S ~ - - - - - - - - -
S =t — — — — - — —_ — — —
BHEYH(g k) 0.12 2.56 0.24 0,37 0.15
Ik 4y #E it (g ke) 0.12 2.56 0.24 0.37 0.15
MG (e k)| As 20,001 N 8: 2 I\Z#E, § gé
FUH ) HBRR | A%Ra-CarNa-CLER | 707 ) MBFIER | 7 U0 UHEBERR | W L R
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209 210 211 (F) 212 (8] 213 214
W35 &% bR EEBERR HroVER R R Hr A o R R (2) = Hl o FHiR R BEARHRR
BOMEAITEE | SORNesmdsi | e b | S iR eT R | KORERA AT R RN E AT
80— 1 767 510 2 510— 2 TEHI825— 5 JLBLE101
ECIEBEA AR | SROENSISR | TR | AR | JORERACKRSHT PEHIERA TR H Iy
780— 1 766 489 489 FEHI35— 5 1709
PP — B o Wik AREHHIE & ARSI KR E 2 TP o Hr T
6. 10. 5 6. 10. 5 6. 12, 1 6. 12. 1 7. 4. 25 7.7, 11
12,6 (W) 40,0 (Wh77) 600 (BiF7) 800 (Eh)3) 20,0 (W77 420 (@A)
18.4 19,0 27.2 26.3 1.3 30.0
R, R MEmn, R sy, R SEERAEEE, MR fEtarsiy, e B, MR
7.2 6.8 8.5 8.5 6.7 8.6
70,8 60,5 52 11,4 5.0 6.5
0, 9990 0. 9990 0, 9998 0. 9998 0, 9994 0, 9998
0.13 0.15 0,20 0.19 0,18 1.56
mg mval mval¥%! pr mval mval%| me mval mval%| mg mval mval%| sz mval mval%| g mval mval¥%
170 074 34.26] 17.0 0,74 33.64| 60.5 3.02 86,04| 630 2.74 83.79] 13.2 0,57 28 36|410,0 17.83 81,08
0.6 002 093 06 002 091 11 003 085 10 003 092 39 010 498 381 008 036
94,4 1,22 56.48| 24.4 1.22 55.45| 9.2 0,46 13,11| 10.0 0,50 1529| 19.2 0.96 47.76| 8.6 4,08 1855
2.2 0,18 833 2.7 0022 1000 - - - - - —| 46 0.38 1891 - -
442 2,16 100 | 447 2.20 100 | 79.8 3.51 100 | 74.0 327 100 | 40,9 2,01 100 |494.7 21.99 100
0.4 002 0095 03 002 093 65 034 969 58 031 945/ 0.1 001 050 47 02 1,17
12,8 0.36 17.06| 12.8 0,36 16,74| 710 2.00 56.98| 63.9 1.80 54.88| 149 0,42 21,11(728.0 20,54 95,80
12,0 0.25 11,85 16,0 0,33 1535 60 0,13 8.70| 60 0,13 396|325 0,68 3417|120 025 1,17
90,3 1,48 70.14| 87.8 1,44 66.98[ 63.4 1,04 29.63| 63.4 1.04 3171|537 0.88 4422|244 0,40 1,87
1155 2,11 100 [116,9 2,15 100 |146,9 8,51 100 [139.2 32.28 100 [101.2 1.89 100 |769.1 21 44 100
mE m mol g m mol ng m mol ng m mol mg m mol ng m mol
4.0 018 216 0.35 3.6 005 48 0,06 9.0 012 10,0 013
01 0,00 0.2 0,00 0.7 0,02 0.8 002 - - 7.3 017
41 0.18 27.8  0.35 4.3 0,07 5.6 008 9.0 012 1.3 0.30
9.7 022 23.8  0.54 - - - - 176 0.40 - -
9.7  0.22 23,8 0.54 - - - -~ 176 0,40 - -
0.17 0.19 0.23 0,22 0.15 1,28
0,18 0,21 0,23 0.22 0,17 1,28
Mn 0,02 - %%‘iﬁ A 0005 Mn : 0,01
ysagen | wser | 7o UG To R TR B B R |
(BRSPS OER) | (IERREE PR EE ) ({EARA: F TR 52 s
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4 H N 215 (8 216 (FD 217
7 R Zl AoRRR WS ER R H LR R
5 i m J:%E?S;hﬂff%\mi’[’f *Dﬁﬁiﬁiﬁlﬂ]&ﬁulﬁ %%ET@%EHIHR"F
% K 3586 2 F & 11146 Rk 1746
LEEMEBITEN | KEMABITRE | KRBRNEETSE
Bt i # 4860— 6 305 3—4-1
ThERY V- MERG | IR SRS w — k& —
B A £ A B 7. 8.1 7.1 1 8. 3. 11
i &2 min) - (A" 40,0 (@) 136 (@h71)
#® BT 23.3 15.4 41,3
O M B B B, ER IR, mR ML, |R
pH & 9.8 6.1 7.8
5Ky (x10719Ci/ke) 2.2 20,3 41,1
g OEQ/ 40T 0. 9989 0. 9990 0. 9996
EREEY (g k) 0.15 0, 06 0. 66
Aok (1 kgt ng mval mval%| mg mval mval%| mg mval mval%
Na* 58.4 254 96,21 6.0 0,26 3662|2010 8 74 8396
& K* 0.7 002 07| 20 005 704 50 013 125
Caz* 1.6 008 303/ 7.2 036 50.70| 30,8 1.54 1479
Mg?* - - —| 05 004 563 — - -
7“‘ F92+ — —-— —_ —_ — —_— — — —
:/ SrZ? — —_ — _ _— — — — —
3t 60,7 2.64 100 | 157 0,71 100 |236.8 10.41 100
F- 7.9 042 1591| 6.4 018 2571 3.9 021 1,98
i cr- 14.9 042 15.91| - - —(826.6 9.21 87.05
802" 3.2 007 265 — - —|200 042 397
P HCO; 878 144 54.55| 317 0,52 74,29| 45,1 0,74 699
coz- 6.6 022 833 - -~ ~| - - -
HS- - - | - - - - - -
x HSi0; - - - - - - = - -
BO; 2.0 005 1.8 - - —| - - -
4 OH- 0.3 002 076 — - S - - -
1227 2,64 100 | 381 0,70 100 [395.6 10,58 100
O B & mg  m mol mg  m mol mg ° m mol
3 H,Si0, 154 0.20 20.0 0,26 9.0 012
# HBO, - - - - 56 0,13
B 3t 5.4 0,20 20,0 0,2 146 025
i co, - - 3.4 076 L5 0,08
= H,S - - - - - -
A it - - 33.4  0.76 1.5 0.08
BREYHE(e @ 0. 20 0.07 0, 65
% 4 # 3 (g /ke) 0. 20 0,11 0. 85
B R 5 (g ) 53303527 NS
2 u| Gmprarne| B 8 R GEREE,
5 BeER) (IERAE R 815D i 5
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i} 50 | SerEAER voo# %, 5 2| - 0.3 B Bt & 5 8 R | Rn 551
143 | BpLESRD) v 62. 9. 9|238| 02| MEBAIER|Rn 4.0
149 v 2 # 63. 2. 15) 5.7 47| % 3 & | Bn 22,2
155 | PHATHRR z 63. 426|147 18 | B #f f 4 fE & | Rn 248, 0
88 | MARIERI) ” W 5 11 15| 19.8] 17| B3 MK A HER | Rn 2,7
109 # (2 v 49, 12. 10189 - |1 8k ®|F 3.4
o1 | EEFESR(T) v RE 45, 1, 20| 19.5 0.7 »v 21
9| » (2 no» 46, 5 11]222| 8.6 ” 6.4
o 60 | ZEEEM » S 38, 5 7(19.6| 227 ” 2.3
58 | JESFRS v 37. 5. 2|21,3| 117.6 | L& 55 M 4F 2 | Rn 29.0
80 | FEHIRR() L 42. 2. 14214 — ” Rn 41,5
i @ v il 37| ¥ B B|F 4.4
115 | Mg R % 52. 4. 21 20,0 o B 5 K BB SR | Rn 48,5
122 | {EHRR A 56. 1. 27| 14,0 3.8 " Rn 7.4
138 | KITEDOH 7 b 62, 5 20|19.2| 25.5|Na-Ca — CLE | B&EW 4,760
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176 | Wiz RS v TR H1.11. 18| 16,8 | 40,0 | 85 %6 55 i & B & | Rn 60,8
180 | #_ER # HE H2 4 13266 222 | Hi® W& R|S 6.2
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B | mmar v % 4 18190 - [ @ m|FFTIR
: 502
152 | chiig R # 63. 3. 23122 0.2 ” Rn 22,0
G 153 | MIEARRIER » FEE 63. 3. 26302 650 | Na — Clig R |#&&Em 1,210

|
-3
(]
|




| N | & B woe ow  |mmeAn | GR BERL 5 g 3@’:?};??
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H 116 | fEBILIRSR i 52. 9. 21|17.9 7.5 ” F 8.9
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R 13| FERR » TE 50, 8. 19 28.3 200 ” -
T 190 | grRTRER v H3.1L 271 21.2| 264 ” -
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# 90 | REIRIR IR FRAEER LIRS M7 ARIA 45, 1. 21| 14.9 5| B &S5 K 4 HE R | Rn 32.3
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o | o | BERR . | mommmucRE g TiR(208] 20 | MABKMER| R 392
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$201, 78~80, 1996

RILRICB T 580 - BEICET ST — 7%
CERR 4 B~ THEE)

{1) PCB

PCB (RYELE 7 2 =— )RS FRC12Hio-»
CLZF>MEOHRIRT, HEEM, Rk, Btk
KENTVLBIENS, FRR IS VARV T Y —
Soinh, ARSSoEIEE LTERE N L
ML, FOFMER, SUNHEERLE Uichx TlE
ik (1968) IohbiF B3 DAL DBHICL > TRE
BT, Pohicdhi, FNLIBPCBOERERED
K&, 7k THEL, EMSEOBEREENTHON, 19726
IZIZPCBIC & ABIEB RS HRNICIEN > THD,
MNOEHIISIREETH B Z EHHEAL, PCBOBIE &
[EEAE L E - RERE N, BARREHRICHEEN
#zPCBIZFAEI, #78, BREFRL, SYEHHEE D
BB Lo AAALEIG 2PCBOAES (90%)
BENME EQICEBERNMEIRLZbDEELZON
TW3, ZOBEAD SRS VWTHIIIELDE
BTENBHF, ALA, 7FT, KF, FyPrL,
a1 Ep)lfEFPOCHEBERRE LTV A, BNET
DOPCBEE LEERDERNICH D, NEBNBRME
DY EREE 3 ppm & D ZBENTEWETSH 555,
kKL SR E N, BIEHROFERIMER SN
TW3, BBEERSEELROF -7 ico0Tid, &K
N6 (1992) KRB AN TV B,

2 EXMYTFALRAXAFY N (TBTO)

A2 ZEEWE R:SnXBY LAY (FEHEHEL,
BHEMHIATAR) &R.SnX,EBLEY (FEH0E
$, TIRF v 7 ORERDERE) O 2 RN LTE
HMicBlE AN TS, RsSnXEYLEWITH 5 TBTO
R X IMEREICHERIE LTI TE
A, TBTOIZ & BBEHEYRIZI8IE T Z v AlKBWT
BIEH FOEBD SO - 12, BOEICBVT
H1984ETHEFF DA I &L bKE, BREFICTBTON
BELTHAIENHBEL, 1985ENSEYE=F Y
VvIDBEE N, R RCNBERELCEREL
TVWBIENED LNz, —F, BEEELRHOLS
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WO S BEFOTBTOOR &M R EER ]
ZIBAUEICRESE, ZOEEE1985F 4 AlARL
tro UHEEHLVANDE L OXHMIDHEL -
TBTODEE | HHFAENEL 6 Lg kg daydi-+53
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FH 0.105| 0 |0041|0,102| 0 |0 035]|0094| 0 [0042]0 112! 0 0, 040
3| 0. 063 0,029 0,057 0 |0.027|0060| 0 |0025]0098| 0 0, 029
oA 0,062 0 |0030|0066| 0 [0032|0072| 0 |0032 0062 0 0,033
SR 0,078 0 [0031|0068| 0 [0031]|0082]| 0 |0033]0100| 0 |0 087
HE 0.072] 0 [0,028[0069{ 0 |0027]/0099| 0 |0029]0071| 0 0, 031
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TR 0,074 0 |0,032|0065| 0 |0.082|0074| 0 {0028]0057| 0 0,030
i 0,068 0 |0025/005| 0 |0025/|005]| 0 |0022]0055]| 0 0, 022
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B 0.114 | 0 0 0.115 | 0 0 0.133 | 1 2 0.127 | 1 2
(LiFg 0.132 | 1 3 0.109 | 0 0 0.124 | 2 3 0,119 | 0 0
e 0.124 | 1 1 0.140 | 1 3 0.124 | 1 1 0,147 | 1 3
Lt 0.128 | 1 1 0,120 | 1 1 0.116 | 0 0 0.133 | 1 2
[Eap=d 0.126 | 2 3 0,134 | 2 3 0.125 | 1 1 0.145 | 2 9
=i 0.120 | 1 1 0.113 | 0 0 0.135 | 4 8 0.150 | 1 3
Ha 0,117 | © 0 0.097 | © 0 0.149 | 3 4 0.115 | © 0
PR 0.106 | 0 0 0.110 | 0 0 0.126 | 2 3 0,118 | 0 0
TR L 0,187 | 3 4 0.105 | © 0 0,127 1 2 0.129 | 2 5
ExE vy — | 0,092 | O 0 0.120 | 1 1 0.132 | 1 1 0.109 | © 0
#H 0,096 | 0 0 0.101 | 0 0 0.108 | 0 0 0.108 | © 0
FATT. 0.084 | 0 0 0,106 | © 0 0.124 | 1 1 0.116 | 0 0
et 0.089 | 0 0 0.116 | 0 0 0.099 | 0 0 0.085 | 0 0
HE 0.092 | © 0 0.118 | 0 0 0.150 | 1 2 0.122 | 1 1
EHAK 0.100 | © 0 0.116 | 0 0 0.118 | 0 0 0.140 | 2 5
Rk 0.088 | 0 0 0,109 | © 0 0.115 | © 0 0.185 | 2 5
FREBWT 0.095 | 0 0 0.115 | © 0 0.118 | 0 0 0.146 | 2 6
#RP 0.085 | 0 0 0.086 | 0 0 0.108 | 0 0 0.132 | 1 1
FEFAN 0,105 | 0 0 0,108 | © 0 0.100 | 0 0 0.129 | 1 2
x5 0.086 | 0 0 0,115 | 0 0 0.130 | 1 1 0.122 | 1 1
RE 0.079 | 0 0 0.098 | 0 0 0.099 | 0 0 0.106 | 0 0
Hit 0.086 | © 0 0.102 | 0 0 0.097 | 0 0 0.103 | 0 0
MEL1ITH | 0.08 | 0 0 0.101 | © 0 0,098 | 0 0 0.09 | 0 0
FE 0.095 | © 0 0.111 | 0 0 0,101 | © 0 0.086 | 0 0
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Feid a3 0.094 | 0 0 0.099 | 0 0 0.154 | 4 7 0.114 | 0 0
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&3t 0.094 | 0 0 0.118 | 0 0 0.127 | 1 2 0.122 | 1 1
KB 0,117 | 0 0 0,139 | 3 5 0193 | 8 | 15 | 0.132 | 1 2
B 0.102 | 0 0 0.127 | 4 6 0.137 | 4 9 0.147 | 1 4
(2) HEEHEH A ZRIER
SERR 4 SRR bR SRR 6 SRR THEE
B0 1 [BEMo 1% Ep 1 [BMO 1 R[EHp 1 [EMo 1 & gEo 1 [EMo 16
BER | ERME | M e | T 2 | e | 0 | D e L o o
B xemmei S By S E | nempx|B 5 E| % mmx
() ([ (B | D m) [ (ED|EEED|] o) (B | EERD | ) | (B) | (BERD
B 0.087 | 0 0 0,104 | 0 0 0,133 | 1 1 0.094 | 0 0
5 0.081 | 0 0 0.107 | 0 0 0,113 | 0 0,093 | 0 0
R 0,076 | 0 0 0.112 | 0 0 0.107 | 0 0 0.114 | 0 0
[zl 0.118 | 0 0 0.101 | 0 0 0,134 | 2 2 0.121 | 1 1
R 0,082 | 0 0 0,081 | 0 0 0, 097 0 0,104 | 0 0
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4. FERFIRERIERER
(1) —HBRERSHRIER

TR 4R SRR 5 EE SRR 6 FE SRR TR

1 BERE | B TP 1 5RH | B S 1 BERE | B SR 1 R | B2

5;3 i A ﬁﬁ pa g fiti AS|fE A f,r_ & AN E A E i A A

Rz ST | e e CREILNE CRE | RE

ST | jm 2o |Ba e P |2 x| P s - @z | PEE |z e B2

RS B B BREIE B B R B eSS

(g/n) | (R | (H) | (e/nd) | BERED | (B) | (/) | (BERD | (B | (/o) | (BED | (HD

B 0.046 | 30 19 [0045| 18 6 10047 | 21 12 0048 32 11
(L 0.031| 4 4 100281 0 0 10031} 0 1 10032 0 2
Lt 0,044 | 8 6 |00421 1 6 10045 | 13 6 (0043 7 4
A 0.0411 2 7 10045 1 7 10048 | 7 7 100471 9 6
Eapi 0,02 5 8 |0.043| 8 6 10045 10 11 [o0.044| 9 6
B 0,040 | 13 6 0042 11 5 10046 2 5 100441 13 5
iy 0.042 ] 86 6 |0.043| 6 5 10,0461 9 10 |0.0461 4 5
AL 0,032 2 3 10,048] 9 6 0045 7 7 0045 11 7
R 0,034 1 0 |0.041] 4 4 10.044] 5 3 10.045| 2 5
BEHEE s — 0,042 0 2 00421 2 5 0044 7 5 10041 4 4
E 2| 0,041 | 11 7 10,042 5 5 10,047 | 11 9 10042 3 3
jran 0,042 7 6 |00438| 13 6 10044 9 5 10043| 8 4
LAY 0,045 | 8 7 10.047] 18 10 | 0,046 20 8§ 10.044| 17 7
SNy 0,039 | 8 3 10037| 8 3 10,042 10 2 10043| 2 4
p=ta 0.037| 3 1 ]003]| 5 3 0044 8 4 (0041 8 3
HE 0.036| 3 0 0037 11 4 10039 2 2 10038 1 2
EREM 0.042 | 8 6 10042 9 6 |0.042| 7 3 0039 6 2
K 0,042 6 7 10042 3 2 10041] 5 2 10039 8 3
ZKEMT 0,046 | 26 13 10048 10 8 10048 | 33 11 10,046 29 10
bl 0,042 | 6 1 10040 17 4 10048 ( 10 2 o042 7 3
FERT ] 0.042 | 4 6 |0.043| 6 8 0042 8 1 (0041 3 3
B 0,044 | 9 11 0045 9 6 |0045| 3 4 10042 2 4
RE 0. 038 1 0 0.036 7 1 0,037 | 2 1 0,036 0 1
=N 0,033 © 0 |0034| 4 0 [003| 5 3 10032 2 1
HEb 0,033 0 0 |0041| 3 3 10042| 1 5 |0.042| 14 6
mAk1ITH (0044 1 6 |0040| 4 1 10040| 3 5 10042 7 3
1| 0,028 0 0 |o003]| 2 0 |0031| 1 1 10/028| 8 0
FE 0,025 0 0 002 0 0 |002]| 0 0 0027 0 1
HE2TH 0.028| © 6 002 0 0 008]| 0 0 002 1 0
MEK2TH 0033 0 0 003 1 0 002 0 0 0032 1 0
% 0,026 © 0 1002 1 0 003 0 3 0039 4 3
S| 0,034 1 1 10.038]| 13 2 100391 0 1 10040 0 0
A 0,034 0 2 10034 2 1 |0046| 4 10 |0.044] 1 7
ki 00431 0 0 |0.03] 1 0 |0.03]| 4 2 10031 0 0
HE 0,037 | 1 0 |0043| 10 4 10087 © 0 |003; 6 2
AR 0. 034 1 1 0,036 | 15 3 0. 036 6 3 0,037 | 16 6
Eig=) 0.0261 6 0 |0025| 2 0 |0031| 1 0 10032 1 0
TR 0.043 | 2 3 0040 5 1 |0040] 8 1 10.08| 6 1
T 0,035 O 0 |0043] 3 2 100464 2 5 10046] 8 8
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Rk 4 SRk b R PR 6 4EFE SRR T EEEE
1 B | B Py 1 E5RT | B S 1 05 | 5P 165 | B
M A | g | AN\ 2| g M A A gE (B A5 [E A%
e oumlbuk C Pmmous D SmeiCus) T [Cag by
VB |z ie |z s | T mx - fax - | O g2 - |82 70 | EYHE | mx - | 182 5
BERAAR | B %K BEREEK | B %% BRRAC | B %K BERNEL | B ¥
g/ ) | (BRD | (D) | (g/m) | CBRRD) | (B | (mg/od) | (BRD | (B | (/) | BEED | (B
R 0, 033 0 0 0, 033 2 0 0. 031 0 2 10, 027 0 0
BeiE 0,021 0 0 0, 031 0 0 0, 040 2 5 0, 036 3 2
WAL 0,025 0 1 10023 0 0 (0025 1 2 10025 2 1
= 0, 038 0 0 0, 041 5 1 0, 040 4 2 0, 038 1 0
597N 0,027 0 0 0, 029 2 0 0,032 0 0 0, 027 0 0
B 0. 031 4 2 0. 032 15 1 0. 031 0 2 0. 033 29 10
bl 0. 034 2 1 0, 038 3 0 0, 032 1 0 0, 029 1 0
BE 0, 046 15 7 0. 051 42 15 0. 055 59 33 0. 052 61 18
ik 0.048 | 1 5 |0.046| 12 8 10049 19 9 |0045| 5 6
&5 0,043 5 9 0, 044 11 9 0, 042 3 3 0, 043 24 9
HE 0, 035 0 0 0, 033 0 0 0, 036 1 0 0, 033 0 0
* BB 0. 052 24 17 0. 052 9 16 0. 049 7 9 0. 047 25 9
¥ BBSEEEARARR (FEESHIR) cHBIN TV BHIER
(2) BEEEIH A AED
Rk 4 BB SRR, 5 AERE AR 6 FERE K T EE
T CIEER 2] EGHEER 1 50T | H TCIEERS
M w A g (B A% e A e [ S AY| 4 66 A%\ 48 A%
e couxouy o loumius o Cumlbum) IS o
I e A e | P | f 2 - |z 7= | B faz 7 |12 | Pl |2 | B2
BERRK | H %%k BERNEK | B % RERERK | H %%k REREsK | B 8K
(mg/m) | (REfED | (A | (e/nd) | (BERD | (HD | (ng/nd) | (BERD) | (B | (mg/nd) | (BEERD | (D)
R 0,056 | 22 25 |0058| 21 27 10,062 | 26 29 | 0,069 79 49
B 0,031 0 0 0, 027 0 0 0, 025 0 0 0, 030 3 3
BE 0,031 0 0 0, 034 2 0 0, 049 17 8 0, 047 14 7
K 0. 038 0 0 0, 034 3 0 0. 042 0 2 0,039 7 6
i b 0, 037 4 3 0, 036 2 2 0, 041 0 1 0,043 9 6
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5. —RRILERRIERER
(1) —BRBREAKHIER

$&4ﬁ§{ﬁ $&5E§{ﬁ $&6E§{ﬁ SR TR =
. o TEBED] . o . 1ERED] .. o 1EBED| - o s ) | RETED
RIER E$ﬁﬁ%}%ﬁﬁiﬂﬁﬁfgﬁﬁ$ﬁ@%}%ﬁ¢$ﬁﬁ§;%@
(pom) (pm) (pm) (mm) (pm) () (pm) (ppm)
ESB=E4 0.6 4.7 0,7 4.4 0.6 4,3 0.6 4,0
(2) BB A RAER
Tk 4 B . SERR 5 R - $&6$§1ﬁ SERR TR =
; o i | L EEMED | o o ge | LERED . o o | 1 FRHED | o o 1 | 1 RERIED
HIER ¢$ﬂ@ﬁ}%ﬁﬁ$wﬁﬁ}%@E$ﬁﬁ%}%ﬁﬁiﬁﬁﬁ;%ﬁ
(pm) (pm) (mm) (pm) (ppm)) (pm) (opny (pm)
HIL 1.4 8.1 1.3 6.6 1.2 6.9 1.1 6.4
BEHE 0.9 6.6
=2y 1.1 5.9 0.9 4,5 0,9 4,3 0.9 4.1
TEE 0.9 4.7 0.9 4.5 0.8 5,3 0.8 5,0
BRH 1.4 8.0 1.3 6.6 1.3 6.3 1.2 5.9
% 0.8 6.0 0.8 6,7 0,7 5.1 0.7 5,0
H 0.7 3.5 0.7 3.1 0.6 3.3 0.6 3.0
KRB 0.6 4.1 0.7 4,3 0.6 3.7 0.6 4.1
JEipad 0.6 2.6 0,17 2.8 0.6 3.3 0.6 3.0
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6. FEA Y BRAKGRRIERER
(1) —HEEASIER

kA TR 5 B TR b R - TR =
6§ ~ 9 6 ~ 0 b% 6 ~ 9 6 ~ 9

6~ 9BIZ | § sgnnspicy| 6~ 9 BHIC| 5 pauipig | 6~ 0 BHIC | 3 ponaspis| 6 ~ 9 9K | § momiis

HiEB B W A ﬁg;b&pﬁ 3_1;!1”1 B i 3 E‘ﬁfﬁ%a 3_1;@ B+ 3 {gggﬁ 3}1;51 5 4 5 ﬁcﬁgog 3,@

= A7 - ool T §- 2 sl i AT iz AT

ﬂiilité;iﬁﬁ ﬁfﬁﬁﬁaﬁéﬁ ﬁﬂi$i¢a{f§5 ﬁﬁiﬁa{ﬁa 5%
(mC) CHD (muC) (7 (mC) (H) (mC) @)
S 0,10 1 0,16 34 0,18 36 0,19 46
& 0.14 2 0,13 2 0,19 37 0.19 31
B vy — 0,44 304 0,28 100 0,28 115 0.33 179
EE A 0, 47 300 0,35 210 0.36 - 221 0.33 188
et 0.19 31 016 14 0. 16 28 0,18 27

(2) EBhEPH A RRIER

SRV 4 SERE SEhR b FERE SERY, 6 FEE ERR T EE -

6 ~ g % 6 ~ 0 EF 16 ~ 6 &% 16 ~ 9 &%

6~ 9 BHIC| 3 psprsiy| 6~ 9 BRIT| 3 nepasrig| 6~ 9 BFIT| 3 pppspay | 6 ~ 9 RIS 3 meprysely

HIER B I 3 ﬁ‘g‘ggi 311;3&1 s i 3 %ig?g 31:?31 B 0 3 fcﬁggﬂ 3125: B i 5 %ég%i 311;-

= A7 C AT #A AL Alzlg ES Bl

&%ﬂﬁa ﬁ¢$ﬁﬁﬂ &EIﬂﬁE ﬁﬁ$ﬂﬁa %
(mC) (/) (mC) [{ED) (mC) (B mC) (=}
Ei 0, 38 219 0,29 127 0,34 187 0.35 196
T 0,32 144 0, 44 226 0, 46 256 0,44 256
g 0. 20 47 0, 22 66 0,23 58 0,21 49
Eavi 0,26 81 0,22 58 0,24 76 0,23 58
7ErE 0,32 159 0,27 108 0,25 74 0,20 18
ERAT 0,52 298 0,58 334 0,51 304 0,39 244
e 0,41 201 0,35 182 0,32 156 0,28 123
= 0.26 108 0,22 65 0,27 116 0,23 65
K 0,38 198 0,32 150 0.32 161 0.29 128
s st 0,19 17 0,17 10 0.20 30 0,17 7
R 0 13 7 0,17 11 0.19 10 0,21 38
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