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Table 1. Number of mosquitoes emerged from the water in the tree hole of beach tree at Bijo-
daira (980m alt.) .

Mayl6 Jun.14 Jul.13 Aug.24 Sep.25 Oct.18 Nov.16

Anopheles omoril 0 0 0 » 0
Toxorhynchites 1 (1) (3)* (1)
towadensis (3)*
Tripterojdes bambusa 12 1 1 0 0 0 0
Aedes japonicus 114 14 31 0 3 3 0
Ae. oreophilus 597 185 97 1 12 4 1
Ae.  kobayashii 10 16 9 0 2 10 0
Ae.  koreicoides 0 0 3 0
Ae. galloisi 3 0 0 0
Ae.  flavopictus - 0 0 0 0

*: Number of larvae not pupated until January, 1990 is shown in parentheses.
They were supposed to be diapausing stage.
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Table2. Number of mosquitoes emerged from the water in the piece of tire put on the ground
at the edge of beach forest at Bijo-daira (980m alt.) .

May16 Jun.14 Jul.13 Aug.24 Sep.25 Oct.18 Nov.16
Anopheles omorii 0 0 0 0 1 0 0
An. lindesayi 0 0 0 0 0 0 2
Toxorhynchites 1 0 0 () (4) 0 0
towadensis
Tripteroides bambusa 1 17 7 25 64 111 17
Aedes japonicus 283 2 251 109 82 278 53
Ae.  oreophilus 124 0 1 0 0 7 1
Ae. kobayashii 0 17 14 0 0 0 1
Ae.  koreicoides 0 10 0 0 10 13 7
Ae. galloist 0 0 0 1 0 0 0
Ae.  flavopictus 17 0 0 11 3 2 2
quex kyotoensis 0 0 0 30 43 0 0
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Table 3. Number of mosquitoes emerged from the water in the piece of tire and bucket put on
the ground at the inside of beach forest at Bijo-daira (980m alt.) .

Mayl6 Jun.14 Jul.13 Aug.24 Sep.25 Oct.18 Nov.16

Anopheles omorii 0 0 0 1 0 1 0
Tripteroides bambusa 5 1 1 28 7 7 1
Aedes japonicus 373 55 83 70 99 284 33
Ae. oreophilus 317 63 - 14 2 6 58 6
Ae.  galloist 0 0 0 0 0 1 0
Ae.  flavopictus 1 1 0 3 2 8 0
Culex kyotoensis 0 0 0 | 0 22 0 0

Table4. Number of mosquitoves emerged from the water in the piece of tire near the ground
pool at Buna-zaka (1,200m alt.) .

Mayl6 Jun.14 Jul.13 Aug.24 Sep.25 Oct.18 Nov.16

Tripteroides bambusa 0 -0 0 1 0 0 0
Aedes japonicus © 125 272 46 49 121 109 49
Ae. oreophilus 2 0 0 0 0 0 1
Ae.  esoensis 3 3 0 0 0 0 0
Culex halifaxii 0 0 0 19 0 0 0
Cx. kyotoensis 0 0 2 7 0 0 0

Table5. Number of mosquitoes emerged from the water in the piece of tire put on the ground
at the inside of Japanese ceder forest at Midagahara (1,980m alt.) .

Mayl16 Jun.14 Jul.13 Aug.24 Sep.25 Oct.18 Nov.16

Aedes japonicus N.D.=* N.D.=* N.D.=* 103 19 - N.D.x N.D.*

Ae. oreophilus 8 0

* : The tire was completely covered by the snow.
*%: The water in the piece of tire was frozen.
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IR B135

*£92—1 ERTEESTEE (FE) BT BHERBOBERN (198958 —1)

(BBEXKEHSA + by 71 BeiEE)

EX ®© ® W A fid @ E W % E

FEE
PEH As Ct Cp Z DAt s As Ct Cp Z DAt g

6. 14 0 8 4 0 12 0 24 0 0 24
21 0 8 26 1 34 0 7 2 0 9
28 0 31 4 3 77 0 29 2 0 31
7. 5 0 26 8 0 34 0 8 0 0 8
12 0 972 977 0 1,949 0 824 4 0 828
19 0 738 54 0 792 0 765 6 0 771
26 0 723 162 0 885 0 642 3 0 645
8. 2 0 11 1 0 12 0 6 0 0 6
9 0 87 1 0 88 0 117 0 0 117
16 0 888 7 0 895 0 2,629 1 0 2,630
23 1 850 3 0 854 0 829 1 0 830
30 0 323 1 0 324 0 258 0 0 258
9. 6 0 13 3 0 16 0 21 1 0 22
13 0 56 1 0 57 0 69 0 0 69
20 0 32 3 0 35 0 10 0 0 10
27 0 51 2 0 53 0 55 0 0 55
&t 1 4,817 1,295 4 6,117 0 6,293 20 0 6,313

TEM ® #® *® K K @ Lt W X M

T
FEH As Ct Cp F DAt 3 As Ct Cp ZDfth &

6. 14 0 9 2 0 11 0 19 3 0 22
21 0 38 0 0 38 0 0 2 0 2
28 0 137 2 0 139 0 2 1 0 3
7. & 0 73 0 1 T4 0 17 2 0 19
12 0 203 1 0 204 0 493 13 0 506
19 0 437 3 0 440 0 1,120 8 0 1,128
26 0 1,536 3 0 1,539 0 1,536 15 0 1,551
8 2 0 1,075 1 0 1,076 0 4,103 0 0 4,103
9 3 4,583 0 2 4,588 0 10,208 8 0 10,216
16 0 14,740 0 0 14,740 0 7,849 1 8 7,858
23 4 7,464 0 0 7,468 0 6,871 3 3 6,877
30 1 2,521 0 0 2,522 0 8,716 4 0 8,720
9. 6 2 4,174 0 0 4,176 0 4,385 5 0 4,390
13 0 620 1 1 622 0 11,041 5 0 11,046
20 1 292 0 0 293 1 6,698 2 0 6,701
27 0 92 0 0 92 0 224 0 0 224
il 11 37,994 13 4 38,022 1 63,282 72 11 63,366

IE. As=Anopheles sinensis ¥ F /N ¥ F 41 .Ct=Culex tritaenioryhnchus 2% 7 14 L ,Cp=_Culex
pipiens ThA LhHEFO L, FOMITE TSI VLT A FFr2avTh, L hAVUITHRENEEN D,

. OREERE

1L.REMEBESE

WOMBERIR L IZRTEDTHSH2, 1DA

PIREEE £ TRERT > T RLIEFROEDLY
ThHbHo RIWRFIHFOEEZFTIELLDT, £Z
VRIS EIZBEN - A RICE R E A E Uiz, 1l
DERBEFEELA—Thb, Fio, HAEHH, #



Fk2#E9IH1H
200 THOCERESEA (HE) LB DR R OBEN (1980EE—2)
(KBRS A+ 15 v | Beldte)

TER ® # ¥ <= H ® MHMEBS EBH
L]
mEH As Ct Cp Z it H As Ct Cp ZDAh E

6. 14 1 29 8 0 38 0 36 6 0 42
21 1 77 8 0 86 0 23 43 0 66
28 - - - - - 1 72 12 0 85

7. 5 0 89 40 0 129 0 132 11 0 143
12 7 738 16 0 761 0 738 6 0 764
19 4 801 4 0 809 0 423 5 0 428
26 4 538 0 0 542 0 843 26 0 869

8. 2 25 422 1 0 448 1 475 4 0 480

9 12 2,111 0 0 2,123 2 469 3 0 474

16 16 2,070 2 0 2,088 5 812 0 0 817
23 7 3,168 b3 0 3,180 2 1,056 0 0 1,058
30 8 3,946 5 0 3,959 4 2,402 2 0 2,408

9. 6 8 820 1 0 829 0 2,403 0 0 2,403
13 13 3,651 5 0 3,669 1 3,290 0 0 3,291
20 3 981 3 1 988 0 562 0 0 562
27 1 2,067 0 0 2,068 1 582 1 0 584

&t 110 21,508 98 1] 21,717 17| 14,338 119 0] 14,474
T @ B ® W X X R oM

R

F2c As Ct Cp Z DAt E As Ct Cp Z DM 5

6. 14 0 2 0 0 2 62 16 10 3 9
21 0 3 0 0 3 48 9 ) 0 62
28 0 4 0 0 4 52 19 45 3 119

7. 5 0 1 0 0 1 72 80 11 2 165
12 0 256 2 0 258 139 128 20 0 287
19 0 242 6 0 248 135 . 13l 8 0 294
26 0 239 3 0 242 37 19 0 0 56

8. 2 1 539 2 0 542 283 186 11 0 480

9 0 1,810 9 0 1,819 218 920 127 3 1,328

16 0 338 4 0 342 172 726 35 2 935
23 0 292 0 0 292 12 193 21 1 227
30 0 396 1 0 397 17 326 28 0 371

9. 6 0 308 0 0 308 20 339 13 1 373
13 0 119 0 0 119 38 1,230 24 1 1,293
20 0 47 2 0 49 3 444 56 0 503
27 0 10 0 0 10 9 667 31 3 710

g 1 4,606 29 0 4,636 1,377 5,453 445 19 7,294

. 1. As=Anopheles sinensis 37 /N%¥ 5%, Ct=Culex tritaenioryhnchus ai¥ 7 h4 x 3, Cp=
Culex pipiens 7 H 4 ThHEFDOL, FOMIZRIHITVA LY, FFr7axTh, L b2V TH
REREEND,

2., —HIX +oy Tl DB CHENSHFRLZN -T2 Z EERT,
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2ME
ﬁm? ! " i B 5 &
<10 x10  x20 x40  x80  x160 x320 xed0 | B HEH
7. 11 18 2
(90) (10)
18 20
(100)
25 18 2
(90) (10)
8. 1 8 10 2
40)  (50) (10
7.8 19 1
(95) (5)
1415 17 3
(85)  (15)
22 16 1
(80) (20)
29 3 14 3
(15)  (10)  (15)
9. 5 14 1 3 1 1 2
(70) ( 5) (15) (5) (5) (100)
12 12 1 1 1 1 1 2 1 5
(60) (5) (5) (5) (5) (5) (10) (5) (83.3)
19 0 1 2 1 1 7 5 3 6
(0 (5 (10 10 10 (35 (25  (15) (35.3)
2% 0 4 1 i 1 1 2 5
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(60.4) (179 (5.0) (1.3) (1.3) (38) (1.9) (2.5 (45.0)
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Elod o 7odd, 24BRDBA Y A VADZEES ., 9
BERIIB.2% Th o7z (Table 1), DEESINI=T AV
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BILNEIrS SR H135
Table 1.  Virus Tsolation from Feces of Children
Virus isolation Positive Identification of isolates
Area  Age No. of rate
(Years) feces Negative Positive (%)  Cox. B2 Cox. B5 Echo 22 Reo I  Unknown
0 20 16 4 20.0 1 3
1 0 ‘
2 6 6 0 0.0
Oyabe 3 25 25 0 0.0
4 39 38 1 2.5 1
5 43 41 2 4.6 1 1
6 24 24 0 0.0
Total 157 150 7 4.4 1 1 3 1 1
0 18 17 1 5.5 i
1 2 1 1 50.0 1
2 0
liozu 3 20 12 8 40.0 5 3
4 31 26 5 16.1 5
5 39 37 2 5.1 1 1
6 25 25 0 0.0
Total 135 118 17 12.5 11 2 1 3
Total 292 268 24 8.2 12 1 5 2 4

Date of survey : Oyabe ; Sep.9~19, 1989,

1#(0.6%) DL ODEIZN U, RIEBHIX TI11EE
B.1%)N PN THY, HHXEIZHT 5 Cox.
B2 ORI FEZ(P.ONREDH NI L
R LD DOT, REFREOFBEMX T,
Cox. B2 DREDRHAD 5\ % DB ED
35'973@@&2%% th)o

RE MR EES [1.2] ckhnid, FR2E
2 ABREDFER EE 2EHE T, Cox. B2,
Cox. B5 £ dIzENDEIZNITTHEE., LREX,
EBEMREA R LOBRENDYEINTHS, FR
THI2F I EEEREELDEE D 5Cox. B2 234
XN TWAI EEND, ZORIZCox. B2
DBEND-IEEZBND, —H. Echo 22132
E» B DS HEHEL6 AP DIVAETO IHROIKRT
HO., BE, LREE, EBREREDEEI LR
ENTW5b, XFEETEHSBEI NI, Z0DH
B SISSRITEBRETH S, LizH > T, Echo 22

Uozu ; Sep.8~20, 1989

ITREEME RS, 5D VIIRAE L CHBWERER
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Table 1. Distribution of Rubella Antibody Titers by Age Groups

Age group No.of Rubella HI antibody titer Negatives

(years) examinees <8 8 16 32 64 128 256 512 (%)
0~ 4 31 19 2 5 1 3 1 61
5~ 9 26 17 3 2 3 1 65
10~14 34 18 2 10 4 53 -
156~19 37 3 1 10 19 3 1 8
20~21 20 1 1 7 8 3 5
22~24 17 3 6 6 2 0
25~29 217 7 2 6 9 3 26
30~ 38 9 15 3 24
Total 230 74 4 23 47 58 21 2 1 32
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Table2. Distribution of Rubella Antibody Titers by Age Groups in Vacciness

Age group No.of Rubella HI  antibody titer Vaccinees*
(years) examinees <8 8 16 32 64 128 256 (%)
0~ 4 0 0
5~ 9 4 3 1 15
10~14 5 2 3 15
15~19 19 2 5 9 2 1 51
20~21 14 1 7 3 3 70
22~24 11 3 4 3 1 65
25~29 1 2 3 2 30
30~ 1 3 1 1 16
Total 67 10 0 8 20 21 7 1 29

*The ratio of vaccinees to examiness in Table 1.
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Table 2. Antigenic Properties of Isolated Strains

HI titer * of

Antigen " Anti- Anti- Anti- Anti-
A/Sichuan/2/87 A/Hokkaido/20/89 B/Yamagata/16/88 B/Aichi/ 5 /88

A/Sichan/ 2 /87 2048 512 <32 <82
A/Hokkaido/20/89 1024 2048 <32 <32
B/Yamagata/16/88 <32 <32 512 64
B/Aichi/ 5 /88 <32 <32 <32 256
A/Toyama/13/89 256 1024 <32

A/Toyama/14/89 256 1024 <32

A/Toyama/1/90 512 1024 <32

A/Toyama/ 2 /90 512 1024 <32

A/Toyama/ 3 /90 512 2048 <32

A/Toyama/ 4 /90 2048 2048 <32

A/Toyama/ 5 /90 1024 1024 <32

A/Toyama/ 6 /90 512 1024 <32

A/Toyama/ 7/90 256 1024 <32

A/Toyama/ 8 /90 256 1024 <82

A/Toyama/ 9/90 1024 2048 <392

A/Toyama/10/90 256 1024 <32

A/Toyama/11/90 512 2048 <32

A/Toyama/12/90 512 1024 <32

A/Toyama/13/90 1024 2048 <32

A/Toyama/14/90 256 1024 <32

A/Toyama/15/90 2048 2048 <32

A/Toyama/16/90 512 1024 <32

A/Toyama/17/90 512 2048 <32

A/Toyama/18/90 256 1024 <32

A/Toyama/19/90 512 512 <32

A/Toyama/20/90 2048 2048 <82

A/Toyama/21/90 512 2048 <32

B/Toyama/ 1/90 <32 1024 32
B/Toyama/ 2 /90 <32 512 <32
B/Toyama/ 3 /90 <32 512 32
B/Toyama/ 4 /90 <32 512 128
B/Toyama/ 5 /90 <832 512 32
B/Toyama/ 6 /90 <32 128 <832
B/Toyama/7/90 <32 128 32
B/Toyama/ 8 /90 <32 256 32
B/Toyama/ 9 /90 <32 512 <32
B/Toyama/10/90 <32 512 32
B/Toyama/11/90 <32 256 <32
B/Toyama/12/90 <32 128 <32
B/Toyama/13/90 <32 256 <32
B/Toyama/14/90 <32 512 <32
B/Toyama/15/90 <32 256 <32

Antigens (A/Sichuan/2 /87, A/Hokkaido/20/89, B/Yamagata/16/88 and B/Aichi/5/88) were
supplied from Japan Influenza Center.

A/Toyama/13/89~B/Toyama/15/90 antigens were isolated from December 1989 to March 1990.
Antisere were supplied from Japan Influenza Center.
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Sichuan,”2,/87(H:N:), B,/ Yamagata, 16,88,
B,/ Aichi/5/88 (B&EA VIV VYLV ~h
HHE), BIUBLERATSKIZyEEI-H .
A/ Toyama, 13,/89(H:) & B, Toyama,/1,/90%
Az,

#& R

1. A V7NV VYREEBORERN
A V7NV VYFEEBDBEITI8YEIZA X
VERINZRAE LT A, EE0LIE1990%E1H
24H DBEIUTHIZAB/NER TOMHER., FHRVTH
LT, FEEITERAFROEE S U122
HegR (RS, PR T )T, BERIXIZTHT
35*9 f:o
2.4 VR
BEAREFCESBENIZBITAEEIBFRE L

A/Sichuan/2/87
Acute phase
> 16 I § e .
7 ° 00
13 - 15 [ 0o
7-12 ° 2
0-6 I e
°
o v ¥ L 1] LI 1
<16 16 32 64 128 256 51I
Convalescent phase
> 16 :. [ :0
7 o0 ©
13 - 15 g 8
7 e ©
7-12 ©
0-6 | R
A e 0u T 13 T 1 L] T . L
& %;eag) <16 16 32 &4 128 256 512
HI titer

HEENA < OIEOSBEIZ DONT . 7 A VR PBEE RS
7o % Table 1 IZmT, 38%DA vz V¥
TANWIBDESN., 2D bD23RITA(H:) B,
IsBRIEBRIE BEI NIz ZNHDBRIZHT B
7 VT YHLE OHIff % Table 22773 A(Hs)
B D23tk iz 33 5 Anti-A sichuan, /2,871 D
HIffii3256~2048%% . Anti-A,Hokkaido,” 20,789
M OHIfIL512~20486% TH - 7=, BEID15HIZ
x4 5 Anti-B,/ Yamagata, 16,88 11 i& o> HIffi i
128~1024£5 T3 - 7= 2%, Anti-B,/ Aichi 5,788 1
B4 HHIMIE<32~12865 T, RIGZRE
ﬂfiﬁ 8 ﬁb’@ - fCo
3. BE o MFEHIYUEMm

SHEHAMFSH:, EEIMmESMEIZ-> W\, HI
Puthfi % RE Lz (Table 1)o X7 THil o 2Bl H
W, 92F VEEDA,Sichuan,”2,/87(H:N2) HLJE
Iz UCHSMAEE LR (4f5ME) L3l
&, 2EEBEDA, Toyama, 13,789 (H:)HLE IZ A L

A/Toyama/13/89

Acute phase
> 16 o e *
7 o o© ®0
13 - 15 oo
7-12 8 *
0-56 °s
.

6 16 32 64 128 256 512

Convalescent phase

216 . °
13-15 3 %8
- o N
7-12 °
7 [¢]

0-6 ° e

Age group ! T ! i
(year) | <16 16 32 64 128 256 512

HI titer

Figl. Distribution of HI Antibody Titers among Influenza Type A (H:) Patients.

O : Vaccines,

@® : Non-vaccinee
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B/Yamagata/16/88 B/Aichi/5/88
Acute phase Acute phase
> 16 ] 216
] ] o oo 0o
13- 15 * * 3 ° 3 13- 15 % 8 8
7 T s+ spgLgE o 7-12 e° 8 8398 88 &8
- 12 38 © 3 A 83
7 ® ° .
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- =
> 16 > 16
B 7 7 e ee o OO
o
13-15 °° ég % 13-~15 ® O 6 ©
1 © 33RO - . g o
7-12 £ %ﬁ 8 7-12 g 3
0 ’ e 0 -6 L o
-6 3
A a ou ) L] T Ll T A T 1 Age gro.np 4 1 T v T T
& %5“5) <16 16 32 64 128 256 512 1024 (year) <16 16 32 64 128 256
HI titer ' HI titer
B/Toyama/1/90
Acute phase
> 16
] e 0o e 90
13~-15 e O *
| eee ®e ee 00 O
7-12 @ o go 1
0-6 s °
i LI T T T T ]
<16 16 32 64 128 256 512
Convalescent phase
216
T s ®0 e 00
13 -15 ¢ 00 o
-
e oo oo G0 o
-2 % a8
0-6 2
Age group y T T T T T 1
(year) <16 16 32 64 128 25 512
HI titer

Fig 2. Distribution of HI Antibody Titers among Influenza Type B Patiens.

(O : Vaccinee, @ : Non-vceinee
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1986 1 64 27 1 1 (] 11 125 8 8 1 15 ] 277
Co.4) (23.1) (9.1 (0.4 (o0.4) (2.2) C4.0) (45.1) (2.9 (2.9) (0.4) (5.8
1985 3 55 26 1 3 31 8 1 1 1 2 5 143
(2.1 (38.5) (18.2) (0m 2.1y L7 (5.8 (0.1 (0.7 4.9 (1.4)
1980~1984 78 7 98 31 2 188 42 2 10 20 19 94 591
(13.2) (1.2 (16.8) (5.2 C0.8) (81.8) (1) (0.3) (LT (3.4) (32
*HEICATCBEDRERT
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Vibrio cholerae & Non-01 Vibrio cholerae @
CTi#& & F 8 tH

i B BB E

REBE K XTK ZHFRF

Detection of CT Genein Vibrio cholerae
and Non - 01 Vibrio cholerae

Yotaku GYOBU, Hirohide KODAMA,
Michiyo HAYASHI and Itsuko YASUI

g B
hybridizationiEic k- TEHREL /2.

V.cholerae & Non-01 V.cholerae® L 5&F# (CT) BizFoMmH% Dot
Z DR, (TEETFEEFT2E%OHE . EILET

HBEX 7z V.choleraeDB&ITIE, & FHRT 4/5, &), #k, BLUWIIIKERT 0/6
TH-otz. —74, Non-01 V.cholerae ®B&IZIE, k& bERT 2/60 (3.3%), & K,
FIERT 2/79 (2.5%) THotco CORBBEREILROBRIEICATT S V.cholerae Mid&
AET~NTE, HEERDT Non-01 V.choleraedAE i CTIEEAMTH B 2R LT

‘d‘éa

H i)

V.cholerae (OLICPRSE) 32 L5 OFEKREE
L7, Non-01 V.cholerae 3B/ ikiTE FRIESD
AhBEOERFE & LTaShATVS, BELRTSH,
CNSOENBED L WVTAN, BEN SRz
TWa, FEESFoLsRaLrs>ER (D EAK
DHEEICE-TEISI LD, INET, BE,
BNDEVWEEENSHBEL A Non-01 V.
cholerae =2\ TCI3, FOERE, CTEELMA4)
2, ISR AREICL - TH~TEAL (1], L
L, EEOSFEYZORREBIZ (THEETORE
AAEREIC Lic Bz FRE TR, CTOEAIEMIPR
HEICERT 2 EROZEN VW OIFIRTH 5,

AEBRIZICEINRE THBtx/: V.cholerae
ENon-01 V.cholerae @ (TEEEMABEETFLAN
IVCHRREIC T A C & 2BRE L,

o & A&

1. Btk

V.cholerae {31980~19885EICE1LIEPICHEE
Uf-ssdrdsk 5 bk& A, MKk 6 #RER Wi,
—4 Non-01 V.cholerae ZErHHEHRISHE &
AIRFTE TRIERRASER, B, #K, #1379

B EHISORRER W, SRS DN, I ERD21ER

iaUxF > tug/ml fn TCBS HEHUIEF LW
44 TOETH -7,

2, (hftmFofth

B O REak DNA 13AkE [2] iddshT
WA AETHIH L ChBETFEN FHH#ERR
o, EoiREELE XSt/ (T77o—7 INA
%P\, Beringer Manheim %l DNA Labelling &
Detection Kit ok b L.

3. CTEEHME

Brain Heart Infusion Broth (BHI) 4 fRHEE
%CAYE [3], Syncase [4], Shimada 5 [5]
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H XU Lincomycin 1 wg/ml A0 CAVERSHY, &1.5
nliciERE L, SOCTIREIEE L. | W #iv
e, LiEE CTRHIcft U7z, CTHHIE VET RPLA
(FoA) k-7, CTHUARIC & A BERIMMIEER
TZ DWEREIT -T2,

& g

1. V.cholerae @ (T#tfzF& CTEL

ELETIZ, 1980~1988EDRNIC 5 ZD IV TH
EHHVIREENHERINTWS, Table 1 IT7R
TIEL, INS5ZOM 1A (1980, KEHT
FELBEE) honsn/icalb I8 Murata
¥ 13 CTEEFRMET Shinadad OEHt (5] T
CTEREE LD -7z, LML, D4 B onBES
nrEEZVIN D, (TEETFHBRET, (TEEAL.
—7, 1983~19854EDRIC, #/kH 5 34k, AJIK
Mo 28k BNANS 1ROV SEMISEIRTY
3,205 68kIZTNT (TRIETRIET CTIEEL
Téf%?f:o

2 .Non-01 V.cholerae D(TEfEF& (THEEREL

Table 2 ISR T &L, BWHAMRITE THRIEHRE
D 2/45 (4.5%), #K, BAHRED2/58 (3.4
%) 2 CTBEFBRHETH - 7. LinL, BhEHR

Table 1. Detection of CT Gene in V.cholerae
Strains Isolated in Toyama Prefecture

Biotype and cT 4]
Strain  serotype Source gene  production

Murata El Tor Ogawa Human - -
Chaki " Inaba " + +(2)*
Urata " ! iy + +(4)
Oizumi ! * ‘ + +(8)
Shinagawa o " " ¥ + (16)
7-18-83 El Tor Inaba -Sea water -
8_8_83 ) u L] l.' - -
7-22-85 ! Ogawa River water - -
8-6-85 ! " Sea fish - -
8-20-85 " ! Sea water -
9-2-85 ! " River water - -

Table 2. Detection of CT Gene in Non-01 V.cholerae
~ Strains from Various Sources

Growth on
Source CL-TeBs T gere
agar _
Oversea travellers + 2/45% (4.5%)
Food poisoning + 0/15
(Four cases)
Fish and sea water ¥ 2/58 (3.4%)
River water - 0/21

Total 4/139 (2.9%)

* No. of CT-gene-positive strains / No. of strains
examined.

Table 3. CT Production of CT-gene-positive Non-01
V.cholerae Strains.

“Media

Strain - Source NE OMEL Spoase  Shimda
M 1212 Oversea traveller +{16)F - H2)
N 102 "
TNV 231 River water +(8) KT# 4{16)
™38 Sea +(2) +4)

Maximum dilution of culture supernatant show-
ing agglutination in VET RPLA.
** Not tested.

D154k, FEHERD 218k, o IFTART (T#EE
?‘[‘2'&'(5 - 7‘?_0

Table 3 i3 CTEETFEMEEZ BHI KT 4 Ak
A%, CTREAE M IERE Lo & X CTEEAR A/ RT .
LBROW L BERWThoEf T (TEEELR
Motz UL, oD 38k CAYBREHIT CTEEELE
L, CAYE-LEEshcEEL L7Eh -7, Syncase HBHWV
i3 Shimada S>DIEHUTIL, BEET BERE LIEWERN
Bt
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19884, BEEIZa LS OFRREEIR CTEEMED
V.cholerae THAZ &ickb, CTELEELET:
BB EIcd 5 EEEE L, COFBEICBS T
EVEIBIBDTHICHHT S 01 V.cholerae
i3 CHEETFRETHEIELD, BHENRE IR
59, Non-01 V.cholerae & [EIBOBHFER & HIE
Xha. k7, 1980FELIEIC, BEILRTRELRS
Hoa L SHEFTIE KERTO 1 HIHENRE
15 51 WCTIEEEM: V.cholerae 12k 5 THIE & ¥
EAND, ZOFTHERICEBIE L FITED
bt & RERED (TREFEETH -
fo 2 & BRIV L I ICEDbN A,

CTIREEE B A PEREN OIS 5 & VWD BEA
OFEEIC LD, CTELMAHE, HoREICREY
B EN—EEEICED, INABEO R THRET X
NB L ST - 7o AEERA L7z Dot blotiki3mdst
MR TTRAEE LSWETEN TV SN, SdEE
BESHES, ERHEET2~30E, MISTL
bRV, REEERDBICE, K OBBIEFR
TH5 PCREICOVTD, RETTIUBENDA .

Non-01 V.cholerae {Z2WTid, FE S LA

(1] T, ERofN, Bk (TEARZ
BRI & EMRIGOMFH TN, (THRERELR
EB LNtz E Lz, L, £0%, BER
TRANPEE) SABINIED 13~33%I3CTE
ETh-12&THHE [6, T] BNAHLNS, G,
BIETREET BER (1] OBE=ERET LI L
A, (TEETFBERZRDHN, Z0EERA
N, BEmREOEAI D, b MEEREDEBAICD,
3 YHIBEEMN -7 COMBIIEE Naird

[8] 21 v FOBENBER, Alneida 5 [9] A
7 A Y HDCTDAEEREICOWT CTEEAE% ELISA
ETHEN, #hEh (TEAEOSEER 2/371 (0.5
%), 3/15 (4%) EBNTAERIFPLTWS, B
HOBNPEEN S SN B ARED 33%13 CTEE
HETH-toc WIS (7] E—BULWERIE,
BREERICL B D00, BEHROERIZES HONMHL
TR, DI &b, Br OBRITOHEOR

BILWITER B35

W, Ay, b DSBS N B ARE ORI IS
EOBE & ERCTHRERIFEEETH S LETRL
TW5, 5%, (TRIZTHUER 263k (1] T
i3 CTEREFIEEEEM: &b Teds, CHUIHDER L
EEZ CTEEARMICEE Lo, EARNDI
Mmofel ik BEHEESINS,

E B

Eakb5iIc4-h (T Yuo—7 INA O5%
ZF - ENI TR RS, A,
Bt icFEoB R LET,

X 73
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Non-01 Vibrio cholerae D75 23 F&
IEEERMEE - 3ERELE & DRR

il &8 B =

REBX

Relationship between Plasmid and Enteropatho -
genicity or Enteropathogenic Toxin
Production of Non - 01 Vibrio cholerae

Yotaku GYOBU and Hirohide KODAMA

E 5

Non-01 V.cholerae ™75 X 3 KA, 73R I FEBELRME SHREL

B SREEH L OBIRERE Lo, HRIZEMNTEEROLI TH 1. 1) SlbHidik40
HOA8HMN S TF R I M DNAZRRIE LIcAY, WO T I X I FOY A X3EH—TEh-
fo 2) 77 X3 FORREGELRE BEOEER (AI1%E, FAF, NAG-ST, VeroEH) EEA
e, MIREEERED 5\ SEFEOFHIRZIE & ORICERIIIERD s i 7o, LLEDOKEREN S,
AEOMEME XY 5.8 EFRREE EICH B LHEEINS,

B i

Non-01 V.cholerae DIBEHfEMIZEEHRT 3HE
FORTEIEIELEEI SITONTER. N
T, BEEREICOVWT, BE OB ZRD
phadZew [1], BiE STHRERE JLV5E
F (D BEZD BV FAF SOBEEEEMMN
HExNTWD [2, 3], Fz, IVIHETI
CTEELEE T LA MEE ARG F IR Yak Rtk D

[4, 51 ,NAG-rTDH EEAEEEFIET IR FLIC
b3 [6] TLhfEHINTOS, —F, FREEP
KIBE T, BWEEEXE T 2REFLITIAIR
tizpzeasncnsd (7]

AL, Non-01 V.cholerae 2B\, 73
23 N&, REM SREEMED S OIS
EDORNTHREN S BZNEINEHSMNITEI L%
By E L7

ML A&

1. Ek
WAFRITE TRIERR1OM, ArhE 4HhIHkS
¥ B, HKESRLIER EIKESR 9 8%, 51408k
RV, INSOMN, 216RISETHR [10] T~/
BER (RRERBERIS, ILEH<7 AU
TIEEERIEEN T, MOIMkIEETH -1 F
FoEIZKERD 9 BRIz ) RF > Lug/ml fin TCBS
ket (CL-TCBS) HEE T, fud, CL-TCBS IERE
BTh-7
2. 73 R3 Kol
75 2 3 RidTrypticase Soy Broth 37C, 1 7&¥E
Figonl ZO7AY—-SDSE [8] IckbiL
foo TS A3 N DNA i3 Tris-borate buffer
(pH 8.3) TEBLL7-0.7% Agarose gel TIO0V,
40727 EtE, Bt-Br L, BEERE L/, 77X
I ROBFHAXIE=e—H—6, T (=R IP—>
) ExfE& UTHIE L
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3. IMmBkEEERE

Yamamoto © [1] OFHuck -7, HL, f£H
ik | ZCPASEH, 37C, 4. BEEfEEEEE, 0D 0. 6(560nm)
ZE, FERMIE G RIGHE R ERICIT - 0.

4, FEAIEME

Trypticase Soy Agar &HEFfIF « A7 #HWT,
WECH - TRIE L

5. BREAME

AN, CTHEER FAF BXU0 STHEERIZHIER
(9] OFETHE~ID, STHEFERITOWVTIE, 57
°C, THINEE, EEHBEHODAEBMSE L,
F7-. NAG-rTDH 3 Syncase ¥ih, 37C, 1 BIEE
DB Lg% 100°C, 1053024, KAP RPLA (v
AR THEANz.

5 R

1. 7523 NORHE

735 Z 3 Rk DNA RS IGESMRITE THIEER
SKEIT 6/15 (40%), s, MKERET 2/11
(18%), ArhiE 4 HHIKET 0/5, FAIIKER
BT 0/9 &, #MANTE TREBRE TEVWER
Th-t: (Table 1) . BEEZIN/AT TR I KOS5y
FH 4 X3 Fig. USRT X I, BHRICK-THR
BoTWe, B, BARITETRERRD AQ
1209 & AQ1195 Tt 2.5, 3.1, 4.1, 5.4Kb, AQ
1225 Tit, 2.5, 2.9, 4.1, 4.8Kb, AQ1224 Tid,
2.5, 2.9, 4.1, 4.8, 9.5, >20Kb, AQ1200 Tl3,
3,3, >20Kb, TNV 101 T!35.4, 11.5Kb. B HERD
TNV412 Tt 8.5, 6.1Kb, TNV 413 T 2.7, 4.1
Kb DfIEIC DNA /N RERDI 8B, FFTRI
R i@ T closed circle »H—HiE Lin-
ear, open circle fti~E(LL, E—~7F X I KT
BRI - FKEEERT I EAHONTVAED, &
ERTR, TO&LINELORIFICX BE % DR
DFF R I Nid—FEh, ZEHIORFIITHIED-
7o

2. 7R3 FEBEDRLD S VTEREANE
& DR

BEIT Table 2 ITRLE, 75 R 3 FEBER

BILEES  B135

Table 1. Detection of Plasmid in Non-0l
V.cholerae Strains from Various
Sources

Source Plasmid

Qversea travellers 6 / 15%(40%)

Food poisoning (Four cases) 0/ 5
Fish and sea water 2/ 11 (18%)
River water 0/9

% No. of plasmid-positive strains / No.of
strains examined.

123 45 6 7 89 1011

-—
Chro-
mosome
DNA

Fig. 1. Agarose Gel Electrophoresis of Plasmid
DNA of Non-01 V.cholerae, (1) Marker 6,
(2) TNV 101 , (3) AQ1200, (4) TNV412,
(5)AQ1224, (6) Marker 7, (7) AQ1225,
(8)TNV413, (9) AQL195, (10) AQ1209,
(1D Marker§.

FBHEOBIGTIE, IR FEERERNEOT LD
EEERETIREL, PRI NEEERANE ST
L b IBERERE TR -7,

—5, TSR3 FEEBRELLOBRTI, 77
X 3 NBMEEIC STHRER, (TRERELRIIEY
SN -t, $, TR I NEMEOFHLIE
ICIEMES 5\ 3 FAF EEEAERDI, L, NAG-
rTDH EEAER 2 #Rid, WFhb 7523 FEFRAL
TWe,

3. IR 3 FEIMBRERERE & DA%

TSR3 NIBHE (580 (MR Qi XD
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Table 2. Plasmid, Enteropathogenicity and Enteropathogenic Toxin
Production of Non-0l V.cholerae

Plasmid

Toxin production

(Size of typical Egiﬁgg;nicity Hemo- NAG- NAG-

plasmid detected) _ lysin FAF  fDH ST cT
AQ 1195 + (3.1 Kb) + + - - - -
AQ 1209 + (3.1 Kb) + + + - - -
AQ 1224 + {>20, 2.9 kb) + + + ¥ - -
AQ 1225 + (2.9 Kb) + + + + - -
TNV 412 + (3.5 Kb) - + - - - -
TNV 413 + (2.7 Kb) - + + - - -
AQ 1200 + (>20, 3.3 Kb) - + + - - -

_JINVo10L + (5.4.Kb)_ __________ e o A T T
Other 32 - + (16 + + + -
strains strains) (32) (16} (32) (1) (32)
(16) (16) (31)

Table 3. Relationship between Plasmid and
Hemagglutinative Activity of
Non-01 V.cholerae

No. of
strains

Hemagglutinative activity
1-¢ 48 8-16

t 5 2 3

- U 5 2 B4

% Maximum dilution of cell suspemsion giv-
ing positive result.

Plasmid

O MBRERERE A R XD - 72 (Table 3)s FRL
v e, BiER [10] TR LB HEIE <
EETAE 28 (AQI211, AQ1223) I=7'5 23 Fid
BH oSN -7,

4, TS5 AI N EEHESE S OBGR

FEES Table 4 1R Lic. BERISBRIZ TSR I N
BBk, BRI, IRT, FY VSRR
(N, E77rmr (Ct), 277 LF v
Cex), =1y (W), YRl
B, Fr3H1420 (TC), RbVFh=A
v (W BLUroS L7 cza-)b (D) 0
ZHTca)xFy (L) METH .7 I /XY

VNR=Z Yy (ABPC) &7V V=LY
(CL1) THEENZNZ N/ 130HE TED b
2, BIED ABPCHMER (TNV 412) 13 3.5Kbd 75
23 FBMET, %EBO CLiftERE (TW 413) 3 2
TKbD 75 R I RIEMTH -7z,

% %=

Kaper [11] RAEICSS X I N2ED, Fx
IF40FRICOWTTHNS RIS T X 3 FERD7L B
IZ, V.cholerae 013, BEIMBEL LUVCTEETF
Rk bich s I EnmEsh [4, 51, /NI
5 [12] & STRERBEFES IR I FICEHT
WEWOT, SEH LTS X1 NiciEms, 7
BLU SHERBEETREVWEEDNS, LML,
NAG-rTDHBETF IR TSR I NiZh B T & onT
W3 [6] . FAIARONTS R FEEETSH
2%k (AQ1224, 1225)%% NAG-rTDHEEAEMTH B T &
i, O EEBERENS EMBENLGN., TR
I FEBEEREE OBMRTIE, 77X FeRE
LEWVEIICE  DEEEREN RO o, 75 X3
K& BERREE ORIcHEB IR ohT, 53X
I FREREBENOMNEN SRS 5 MEKEERLE

—121—



ISR R 135

Table 4. Plasmid and Drug Resistance of Non-01 V.cholerae

Strain P]agmid (Sizehof Drug resistance
typical plasmid) ¢4 agpc oL (Nd, Ct, Cex, GM, EM, TC, SM, CM)**

AQ 1195 + (3.1 Kb) T FhRR

AQ 1209 + (3.1 Kb) A - T+

AQ 1224 + (>20,2.9 Kb) o - 4

AQ 1225 + (2.9 Kb) 4+ A - +4+

TNV 412 + (3.5 Kb) + - - +++

TNV 413 + (2.7 Kb) - b - i+t

NI +0.4Kb0) . e e

Other Six b - ot

strains

* Resistant. **Sensitive. ***Signs are explained in the text.

E DRI bHEEIZERD oNIEN » 7,

F1z, RIS TR I FOSTFH A XIEERIC
LDXFEXETH -7, NSO EFAFEDBE
FEREE AT 58 OBEEFIITI R I FITid
Stk FIch Bl L ERTHDOTHAD. T
R 3R &R L OBIR T, 3.5KkbD TS5 R
3 NEEETD ABPCIHET, 2. TKhD TSR I K
FEEIIHN CLIftETH 505, ThoRkex2DT T
23 N& ABPCH 2\ id CLifttE@EizT & DRAGRIZ
SI%OREREETH 5, 5B, KFICHSNBMHD
DFHARDT 5 AT NOBEEIZOWTIRHLHT
AN

X o

1. Yamamoto, T. and Yokota,T. (1988).J. Clin.
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Vibrio parahaemolyticus Watch Program on Sea Water
and Fish in Toyama Prefecture
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Table 1. Isolation of Vibrio parahaemolyticus from Fish

Month
Year Jon. () Jul. first half Jul.last half  Aug Sep. Oct. Total %)
S50 6/12k(0.0%) 9/12 (75.0)  7/12 (58.3) 7/12 (58.3) 8/12 (B6.T) 4/12 (33.3) 41/72 (56.9)
D O @
55 1/12 (58.3) /12 (86.T) 10/12 (83.3) 11/12 (8L.T) 5/12 (4L.7) 41/60 (68.3)
@ @ . e R
56 Te/10 (0.0 /12 (ALY 8/12 (66.T)  8/12 (66.7) 10/12 (83.3) 3/12 (25.0)  40/72 (55.6)
I ® ® (O
51 T (0 To/e (o) /tn (36 5/12 (AL 7/12 (58.3)  7/11 (63.6)  26/66 (38.4)
0] ©)
T Gy T Gl T (e 9/ (s, 0y 12/12(100.0) 9/12 (15.0) 46/72 (63.9)
L0 ©. @ .. o O
59 7/12 (58.3) 512 (4L 10/12 (83.3) 11/12 (91.7)  8/12 (75.0)  8/12 (66.7) 50/72 (69.4)
_____ O ® @
60 /12 ooy Te1e (G677 9 (17.8) 10712 (83.3) 10/12 (83.3) 7/12 (58.3)  48/89 (89.6)
® @ ® O ) i ®
61 Y1 (50 412 (333 9/12 (15.0) 10/12 (83.3) 11712 (81.T) 12/12(100.0)  48/72 (68.1)
@ ® ® @ B ) B
82 312 e 10711 (30.9)  9/12 (75.0) 10/12 (83.3) 11/12 (9L.T) 12/12(100.0)  54/71 (76.1)
@ @ ® ® @ ®
63 5/19 (ALT)  9/12 (715.0) 10/12 (83.3) 10/12 (83.3) 12/12(100.0) 12/12(100.0) 58/72 (80.6)
® ® &) ) O] @
BT e/ (50.0) 10712 (83.9)  10/12 (83.3) 12/12(100.0) 12/12(100.0) 11/12 (8L.T) 81/72 (84.7)
) @ ® ® @ ®
Total 51/131(38.9) 74/128(57.8)  94/128(73.4) 103/132(78.0) 107/132(81. 1) 85/119(71.4) 514/770(66.8)
. ® ® @ @ @ ® ®

% : Positive number,/Sample number
£x : Number in circle shows number of sample
Vibrio parahaemolyticus Viable cells.

i, TARRELE TR®¥2H 8H6# 9
B 5 108 2 faiti1etHRE E i,
BEEROERNERERERTA S L, ST
S AThEEEORE B, 39. 4% & EFHEN -
F-HDD, TBIN6LFELIRIDERREZENDS. 626700
69. 6% DELFHIZdH - 7= DITHAT, 624ELI£I3T76. 1
UM S8L TR EE L B -TWB, 1o, HBEER
BIEOHIER LEIEN SEVVERTH D, EHDR
MEDRE CERRFEEDHNE LW E BN b,
IRt A BEERERIE, 6 A38.9%, 7 AR
M57.8%, 7 H1%¥73.4%, 8 HT8.0%, 9HSL1

which includes more than 10%/100g of

%, 10871 4% ThHD, EBEFRMRIAER, RTE
T0%LIETdH - 12 T Bk 510812042 EE %
RN, COBREARICE 5BE1EH
DB iz & 2 ARIAPERERR (Table 2) &%
HEcTz&, 6 BicizAarhEReENES, TATH
(10.1%), 8 A20# (29.0%), 9 H36# (52.2
%), 10864 8.7%)&, IANRBEL, TH
HS10BIcER LTRELTO S EVIREIE LS
—HLTWa,

w’iz, #kh oD ERIIRRE Table 3ITR
Lize BIETBDS12BICRIBENTN B, K
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Table 2. Yearly and Monthly Incidence of Vibrioparahaemolyticus Food Poisoning

Year

Month S.54 55 56 57 58 59 60 61 62 63 1. 1 Total( % )
Jun. 0 C 0.0
"""" 0 T S SRS N SR AT W)
Aug. 5 1 1 T 2 3 2 2 20 ¢ 29.0)

" sen. 4 2 : s 2 5 6 2 2 g 36 ( 52.2)
Oct. i e ! 2 6( 8D
Total 10 3 5 0 6 4 16 9 5 6 11 69 (100.0)

Table 3. Isolation of Vibrio parahaemolyticus from Sea Water

Month
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total
S. 55 0/4% 0/4 0/4 4/4 4/4 1/4 1/4 0/4 0/4 10/36
""""""" 56 074 o/4 o/4 osa o/a osa o/a 2/4 /4 2/4 1/4 s/a4

Total 4/40 1/40 0740 1/40 0/40 6/40 26/40 30/40 25/40 18/36 15/40 16/40 141/475
9% 10. 0 2.5 0.0 2.5 0.0 15.0 65.0 750 60.0 50.0 37.5 40.0 29. 7
¥ : Positive numberSample number

TR L BT ABERSEANDS, ERBIEDTH F—VIEULTVRERE LD, RELELI
FOBHD 6 AN S12FICIEE 100%DESTHRE  AIkBr&ELEL, BRNMEOBEBERRS 100%
XNtz, FEOBREETHIL 8, 64.6% ELRIEE Th-To
TED MDD EN -T2, 1HEEORHETIE6 A Table 4 ihf ERTESFIHROERDIMER
15.0%, 7 H65.0%, 8H75.0%, 9H60.0%, 10 D#EETR L Table 2 & B L THFEAVDIS
H50.0%, 11H37.5%, 12H40.0%Td0, 8 AN  LORMFERRE L TWEWEFNS 572D TH 5,
BbE, BradmEaRE LB RA1AMMT I IHELENIC, 04 : K8, 04 : K12, O
HIRHBNEN - 72, 4 K63 EQ A BOBEIREBEFANSL [1],
Figh [3] TANOBEEERRIEAOKE S BLERCBEOWTHERTS > Tt L TER
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Table 4. Sarotype of Vibrio parahaemolyticus from Food Poisoning

5. 54 55 56 58 59

_c»a_st%serotypecas#serotypecase!serotypecase*serotypecas%serotype
1 O04:K63| 1 O4:X55| | O4:K631 1 O4:K13| 1 02:K 3
2 04:K63| 2 O4:Ki3| 2 03:XK 4| 2 OL:K38{ 2 O04:K12
304 8| 3 04ikel 04:K 41 3 04:K13 08:§22
4 01:§58 3 03:K57( 4 OL:K L 01:K51
5 03:854 4 03K 6 04:%13| 3 01:X56
6 05:KI5 5 04:K10| 5 04:K 8 03:% 5
T 03:X6 02:K 8 03:X29 04:%34
8 04X 8 6 01:k1 04:K63
9 04:413 03:K29 | 4 06:K18

05:K15

50 61 5 8 | H. 1
cas45erotypecas%serotypgcgg%sgrot.yﬁécas%‘«'sgr‘(‘){sipe.caso[sgo_t;;e
1 04:K 8] 1 04:X 8] 1 03:k33] 1 O4:K85 | L 04:K83
04:K83 04:K12] 2 01:K38] 2 03:K33| 2 O0L:K36
011:K51 03:K 4 03:k33| 3 04:K 8 03:%54
9 O04:K 8| 2 O4:K 8| 3 OL:K38| 4 04:K12} 3 01:K56
3 04:X63| 3 04:K 8 05:X17} 5 04:K63 03:K54
05:K68 | 4 04:K12| 4 O4:K63| 6 O04:X12| 4 O01:K36
4 01:K51} 5 04:K12 03:%33 03:K54
5 05:K88| 6 O04:K12 03:K 7 5 03:K
B 04:K 4| T 04:K63 6 03:K54
04:X 8| 8 04:K63 04:K63
04:K121 9§ 04:K63 7 03:Kb4
7 04:K 8 8 03:k54
04:K63 9 03:K54
8 01:K56 10 01:K56
04:K 8 03:K 6
9 04:X10

TEFEIFER 2 510 TD 9FEFNIZO 1 : K56, O
3 : KMo Eb ohERBHiANES L TEBY, £
DOF~NTH Y BLAANS10H 2 HO20H BFEDRIC
FE LT\ B, JbiE - HitiXHETRaoMmEIC L
5, ER, oRicBNTHELRIZEEFI
BELBVHODOHFIFEAEL TS, 01 : KbbiZ
SWTILBEICETEREFNSH O (Table 2, B
FISOEEH] 3), AAM S bENISEHINSEE
ThHHDT, BEBITESE L TOAHEHREEND 50,
03 : KBizoW\WTiRIBLAESEEEIN A 2 LD
WEEITH BT, IO 2ERITHRINIILED
BEMB > 1-OTIREVNEEZL SNB,
BEARTIY, BPFREHIEO—TRELT R
EMBCH 50 CTRENB%LLE, FlZKEN
30°CLLETRENTO% L DK EH 6 B fEfREERkst
T5EFREINDIEHI, BPEFERERFLT
W3, ERRITEIR S B 1 Hi 1 RS I, K4E
13, THERENME #wkowThd, RifICbhZ-
THEEDODERNVEL, BRbEN-7. JDLD
HEREEHTT, BNENEAEINS F TICREN

s, FoFRIE—BELTHA D, FIFEIR
KBEATRENERL, AEDL I AUALKBICSR
LieDb, 9K - TP LELLRD, SREHS
PENEEERNTAIETICRES D -7,
KDOBEIRS AL bEL, ANEOBEICLSE
BBNRBEbEN -7l L, BEOHEROE I
BRI EAROEREOTRE, 122 DREN
HBEBbi s,

# E¥

REE G BB AR, Bl -

ERIREFR B L ONEL v — OGRS L
%75

X Bk

1. BAEEEHERASFRER 2ERTHEEHE
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BEF054 — 614E. 5, 189—192.
2. ARERE, EETF, LIFE— WEIIRTRX, 3. BHES, THEERT, WLEE— (1989). ELHH
SHEE, ToAE (1982). ELiEUIER, 4, 12, 145-150.
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Salmonella Surveillance on River Water
in an Urban Area

Itsuko YASUI and Atsushi TAKADA

E S IEfsE, o ERGTEE TOBENER, SlHRERNSFINCBVTIOER
ZsEw, 8 1E (BHS6LE 6 Ah ofeH, & OICIEIs8E T B 1 ERZ2EM kL, ¥
JERSONMEERATE A, IROBFEERT.

1. SERSTEORKTERICBWT, HLER T ORHRIITEE. 5% TH - 720 BEIEFHOD
FETIE, F563.2% T, IBFI60EE E Ti60~80% B TH - 72, BLELIEIZS0 % I TITET L
720

9. C 1 EREICYEER N LER T3S, bareilly 58k S. tennessee XU S.enteri-
tidis 4 MRS, 22BE! 46Kk TH -7z, BEILEROFHE TIZ, S.paratyphi B, S.infan-
tis /WS, typhimurium ONEIZETSEEE! TTIHRE S BE L 7o

3. AEOHEE CHIICBHEINAPILER T, EIKI S S.blockleyBLUS. T 13:
v : —® 2%, —%4, b b;»5iFS.emek, S.dublin, S.putten, S.poona BLT S.
cubana D SEEITH Y, BWAFTOMIMIAEY, FEULOMHREIZRL TV S,

4. |EROFEELRES, b M S IE68EE 60D ILE R S HEES N, ENKERIRE

B 5s, TOREAYTEEICEEBT HSEETH -7

PLER T IZERRICLCERL, £ MPKEL
EEEHTHOW ATEEOWILEN), B TEHH
BIUOEEE, ONMINE, ChoDEICLS
BSEOHILE X SEROEELTET SHNT, b
PO TUISAELIR, HRTHEN 7K D TE S BRI 2= FEhE L
TW5, AWETIR, YILERSONBARBLIT
ARGz > WS & & biz, IhofEllks
s LER T E E PHEYIILVERT EOBEEIZD
WTRRET L 72

REHE

SR, ELmRERNS 3 (I, MB
FOA) KBEDIOESIT>WTER L2y, 18054
£ 6 A~66E5 A CldEH LE, 56F6 Ao
2RI 1E, X585 T Ab S AIIMOEL
EEINCAKRESFTOWAANIDO 1 ERZEML,
GitlESE LT

BREHERIR (1] 0&BDTH 5,

b MRV ILVER ST, BEIERMCELRTO
ITRRS KRBT, BEBIUREE,M O
X, FEECTDUINESENI 6K TH B,
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®1.

AN kD L E & 5 FE BB (ERTTE)

E O 1 A 3 H 5 A 7 H 9 H 11 H
I — 1 |S. hadar S. bareilly S. paratyphi B | S. saintpaul
S. typhi S. singapore
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Analysis of Food Coal - Tar Dyes
by High Performance Liquid Chromatography
with Photodiode Array Detection

Mikiya OHTO, Akinobu MATSUNAGA
Atsushi YAMAMOTO, Yukio SAITO
and Eiichi MIZUKAMI
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Table 1. Food Coal-Tar Dyes(FD) analysed by lon-Pair HPLC

No. Name of FD cI® Maker?®' Grade?®
1 Naphthol Yellow S (NA—S) 10316 W S
2 Tropaeolin 0 (TR-0) 14270 W S
3 Orange I (0-1) 14600 W S
4 Ponceau SX (PO-SX> 14700 W -
5 Azorubin S (AZ-S) 14720 W 1
6 Orange I (0-2) 15510 W 1
7 Crocein Orange G (CR-G) 15970 T —
8 Sunset Yellow FCF (FD ¥Y-5) 15985 T -
9 Allura Red AC (AL-AC) 16035 T -

10 Ponceau 2R (PO-2R) 16150 C -

11 Ponceau 3R (PO—3R) 16155 W -

12 Amaranth gFD -2) 16185 T -

13 Orange G (0-G 16230 W S

14 New Coccine (FD R-102) 16255 K -

15 Azophloxine (AZQO) 18050 T -

16 Xylene Fast Yellow 2G (XY-2G) 18965 T -

17 Tartrazine (FD Y-4) 19140 T -

18 Patent Blue (PAR) 42045 W -

19 Fast Green FCF EFD G-3) 42053 W -

20 Guinea Green B (GU-B) 42085 T -

21 Brilliant Blue FCF (FD B-1) 42090 T —

22 Light Green SFY (LI-SFY) 42095 W S

23 Alizarin Green (ALI) 42100 T -

24 Acid Violet 6B (ACV —-6B) 42640 W S

25 Acid Red (FD R-106) 45100 T -

26 Eosin AG (E-AG) 45380 C -

27 Phloxine B (FD R-104) 45410 W S

28 Erythrosine B (FD R— 33 45430 W S

29 Rose Bengal (FD R-105 45440 W S

30 Quinoline Yellow S (QU-S) 47005 T —

31 Indigo Carmine (FD B-2) 73015 C -

1) Color Index.

2) W, WAKO PURE CHEMICAL INDUSTRIALS LTD.;
C, CHROMA-GESELLSCHAFT; K, KANTO CHEMICAL CO.
3) S, Special;

Dye structure of No.1, Naphtol;

INC..
1, 1st grade; —,nothing.

T, TOKYO KASEI KOGYO CO., LTD. ;

Nos. 2-17, Azo; Nos. 18-24, Triphenylmethane; Nos. 25-29,

Xanthene; No.30, Quinoline and No. 31, Indigoid.

FD in abbreviation (ex. “FD" Y-5) shows food coal-tar dyes which are permitted for use in Japan

AL, BERICH L/, ZDOF DO (HE
B HIT—A Ty IR, BhEA—A—F%Table |
IR L7
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o bS5 7HEAEY T I FC—-200 (FojtphisET e
BED DB0~804 v v aDbDE IO ME (LT
em 1. d. X30cm) (K TRBE TenicBRATEHER, K

20ml, =% /—J)L20ml,
72 bDEHW,
ZOfoFEEIR, HP L CH® WG EZH
Wo
3) BB EEEE7ow bS5 7 IRERE
FERRBIL C— 9 ABIR 7, [EHBICTO—6 AR
{EEM, LA S UHBITISES VY2 sy — R

1 Y5 EREE20m] TERBERE L
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Table 2124MEST L7 F DUESROREFIFH%
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Table 2. Qualitative Data and Detection
Limits of Food Coal-Tar Dyes

fo. 1 Retention Ting" ABS May® Detection Linit
(nin) 12 (m) (ng)
I NS 18.4 429 15
I T 4.8 35 3
3 K 5.8 466 I
4 P i1 ol 15
b M 1.1 518 10
6 (-l 0.6 40 5
T (&G 6T 40 10
§ MYb 8.8 482 10
§ M- 10:5 ol6 10
10 X-R 18.1 ol i)
I M-3R 1.6 ol0 15
I DR WY 518 0
B304 15,5 it 10
I DRE B85 08 4
150 143 B0 10
16 H-% 1.3 41 10
1T B 147 475 10
LI 5.3 633 2
19 D& 8.9 619 J
0GB 0.2 623 b
4 Nil 9.4 617 5
20 LIS 1.8 6ol 5
8 Al 5.2 6o 3
1 AG-6B 5.8 590 9
o DR 60 509 )
b I-AG 8.6 b28 1o
i MR-04 238 048 30
B MR 12 536 5
B DRI 638 058 20
0 Qs 6.3 415 3
4 Db 8.0 616 10

1to=2. 1(min)
2)Wave length of absorption maximum in
the range from 380 to 670nm (W lamp)
3)Detection l1imit was measured at absorbance
max imum
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Fig. 1. Typical Chromatograms of Food Coal-Tar Dyes with Photodiode Array Detection

Peak 1, GU-B: Peak 2, LI-SFY; Peak 3, FD B-1; Peak 4, AL-AC; Peak 5, AZ0; Peak 6, FD R-3;
Peak 7, NA-S; Peak 8, P0O-SX

Upper figure (A) is the contour chromatogram and lower figure (B) is chromatograms at the
Wavelength (430, 505 and 631 nm) selected freely.

HPLC conditions were as follows: column, YMC PACKED COLUMN AM-303 S-5 ODS(4.6mm i.d. X250mm);
mobile phase, acetonitrile-0.05M phosphoric acid (3:2) containing 0.002M cetyltrimethylammonium
chloride and 0.003M tetra-n-hexylammonium bromide, pH adjusted to 3.0 with sodium hydroxide;
column temperature, 50 °C; flow rate, 1 ml/min; detection wavelength, 380~670nm.
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Fig. 2. Typical Spectra of Food Coal-Tar Dyes with Photodiode Array Detection

The error of measurement about the wavelength of maximal was absorption =2 nm. Six food
coal-tar dyes in this figure were chosen by the differences of the fundamental structure;

NA-S for naphotol, 0-1 for azo, LI-SFY for triphenylmethane, E-AG for xanthene
quinoline and FD B-2 for indigoid structure.
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12415nm BRI R 2 HoQU-S & 606nm 128K
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SPEWIEEEL W E LThH, lEDARY K
WG — VIFFERICREL B30T, ThEFhOBRRN
WEE (ZOBARZTFNETNOBRARIEE) 8
RUTHEITTIUTEWCEEL 5L TR ARET
HHEEZONS,

CD & DIZPDARHBIIZRADOAHTICIIEN
ToHRHETH D, EED B VIIEBOFERICIIIES
KERLBHSTHEEEZ OB,

2) MEHRUCBHERR  F DEEFKEEZFD
R-104 & FD R-105i25W\Ti320, 0~200 wg/mlic,
ZNLADF DIZTHWTIE 5.0~50, 0 wg/ml DIEREE
IHEBIL, £010u] #AHPLCIKEALTESN
7oy ow N LD ORBEEER LI, -5
SEROEREED SERR L -RERIL, FEE2E2
BIFRESMEER L1, Table 2iCi3&FDOM PR
RbRU7 FD R-104 &FD R-105 DRHRFMNE
WIS, FJRER(380~670nm) TF DAERHILTED
i & b T DFERABICKZ SRINER > Thisn
1eHTHB, Livl, mEE bEASTICIIRINE
F-o>Twaiw, BRERSAHULALWVEAICIE, P
DA#MHEED 2T 7 (195~600mm) IctI DX
THHTHEBWEEL NG, IoICREE L
TEET HLHENDHIEEE, UVHEWIuHEK
FHHEEE CHUCER U TERTEBRWEEZL S
N3,

3) IIENNESR  THIREFESREIKIC &R
F D%20ppné& 723 & 5 iiin U ENEEER 2177 -
720 FDFERAETable 31TR LIz, 20FEIHD AT
BEPEINEABW LI LH 5 L DILI4FEE, T0%L1
&2 b0 HD D IRFBIFSERENE SN,
EIXENBEDDIR, AROFEOTIETORY 7
I RNATLANDREE TN VIEBETHBH S LB
HIEHRTONRIEENEZL SNB [5] , BRI
HRIITR S MEND B EEZ HhB,

4) TRFHOF DORIEE 7 I THRES,
ELEATHERIN T BMAFRSRIKR DT IV
T — JLEREL 5 IRRICER L7 & T A, SEEDOFD
BT NTHRHETH » 7o

Table 3. Recoveries of Food Coal-Tar
Dyes from a Soft Drink"

No. FD Recovery? (%)
1 NA-S 94.3 + 2.99
2 TR-0 93.2 + 5.09
3 0-1 97.4 + 6.74
4 PO-SX 87.8 + 2.51
5 AZ-S 97.1 + 2.22
6 0-1 78.3 + 4.37
7 CR-G 79.8 1 3.87
8 AL-AC 91.7 1+ 3.50
9 PO-2R 94.8 * 4.88

10 P0-3R 86.8 + 2.93

11 0-G 94.7 1+ 4.04

12 AZ0 91.7 + 3.50

13 XY-2G 96.8 1 2.57

14 PAB 74.2 + 5.12

15 GU-B 84.9 1+ 4.00

16 LI-SFY 67.4 + 3.73

17 ALI 73.0 + 5.56

18 ACV-6B 92.8 1 1.69

19 E-AG 72.5 + 2.70

20 Q0-S 90.9 + 0.64

1) 20 ppm each was added
2) Mean * S.D. (N=5)
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Contamination of Well Water:
with Paraffin Wax
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Fig. 1. Examination Point in the Tsuzawa
District

W:home W with well water bearing abnormal
odor
K:home K with normal well water
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Well

Fig.2. Sketch Map of Home W

1-4:processing places
of building timber
5:dwelling house
6:water tap
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Fig.3. Gas Chromatograms of Hydrocarbons in
Well Water

W, home W ; K, home K, blank sample
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Fig. 5. Gas Chromatograms of Hexane Bxtracts Obtained from Well Water, Plain Wax, Machine Oils
and Water Pipe Bond

(1) Well water (home W), (2) Plain wax, (3) Engine oil, (4) Chain oil,
(5) Two cycle mixed oil {6) Diesel engine oil, (7) Cutting oil,
(8) Water pipe bond
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Fig. 6. Mass Spectra of Unknown Peaks Obtained from a Sample of Plain Wax

Mass spectra of unknown peaks A ans B shown in Fig.5 corresponded to those of palmitic acid
and stearic acid, respectively.
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Mass chromatograms of unknown peaks A and B shown in Fig.5 corresponded to those of palmitic

acid and stearic acid, respectively.
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Table 1. Weight Ratio of Each Fraction Separated from Various Waxes by‘Florisil Column
Chromatography , Distribution ratio (26)

Fraction® Fr.l Fr.I  Fr.1  Fr.§  Fr.V

Total

Wax®’ Main comp. R RCOOR° TG,ROH MG,DG  FA
Paraffin wax® 98.3 0 3.1 0 0 101.4
Candelilla wax® . 40.2 19.5 19.8 9.4 11.3  100.2
Bees wax°’ 12.3 43.4 22.4 6.6 14.6 99.3
Rice wax® 0 29.2  47.4 12.1  12.4 10L.1
Carnauba wax® 0 19.6 11.8. 22.8 46.4 100.6
Japan wax® - 0 8.2 48.8 26.0 11.5 94.5
Plain wax | 85.0 0 3.1 0 11.8  99.9
a) 100mg‘ of each wax disselved in Sml benzene was admitted into Florisil column,
b) Solvent of each fraction: Fr.I, hexane ; Fr.I[,20% ether in hexane ;

Fr.Il,60% ether in hexane ; Fr.IV,5% dichloromethane in ether ;

Fr.V,5% acetic acid in ether

R, Hydrocarbons: RCOOR',Esters; TG, Triglycerides; ROH, Free higher alcohols;

MG, Monoglycerides; DG,Diglycerides; FA,Free fatty acids
¢) Cited from Table 2 in Tonogai, Tsuji, Ito and Harada(1985)."

N M B
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Fig.8. Gas Chromatograms of Hydrocarbons and Fatty Acids in a Plain Wax
Pr.1, Hydrocarbons ; Fr. I, Fatty acids derived from triglycerides
by saponification ; Fr. V, Free fatty acids
A, Methyl Palmitate ; B, Methyl stearate
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Characteristics of Saline Thermal Springs
in Toyama Prefecture
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Fig. 1. Hexadiagram of Sea Water
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Table 2. Comparison between Type of Springs
and Geological Feature

Type Geological feature Spring No.

A Kurosedani stage 1,3,4,5,6,7,8
Older granite 2

9,10, 21, 25, 26, 28, 31, 39
14,15,17,18, 23, 24, 29, 30, 38

B Holocene
‘Pleistocene
Himi stage 11,12,33
Otogawa stage 18, 20, 22, 27, 32, 34, 36
Higashibessho stage 16
Iwaine stage 13,35
Futomiyama stage 37

C Iouzen stage 40,41, 42
Kurosedani stage 45,46
Futomiyama stage 43,44

D Holocene 48,51,53,54

Otogawa stage 47, 49, 50, 52

E Holocene 55, 56

B EEIHTE (1T &SIk BB - )10
(10T LTWSE, Cr 1 7id, EHEAN
EERD No. 4403, FEERESEHEDORILICR S
N, St OETLRE - BESH (5 2 & HEL
DOAFEILBE(2 A IKH/HL, EIRVThD
TEETH B, DF A 713, BEHO/NEEI, E
JU, FOENIE (6 DFT) & ALEEAIE (2 A
RO, FEELE BB E W - 7 EEET
LWHIBIZAH L TW5S, EZ AL Dy 171
MBELTRLN, WENbHEMEIcARLTVS,
IDX3IIE A TDENG, MER EORSOMH
BEENMIOFBLTOWE LD EEDLNS,
3) BHS LIBEYERS LURE L OHERE
BIATTER, BEDER (HREDLDEE
1) /A VDI YLK EOHERE, Ril & &K
S L ATEMER E ORI YWTHN . Gk
R KHTHELLDERFBE, Ay 7T &
TEME R L HC05 10052~ 3 Y NL B DRIICE DO
BE (r=-0.8928) RO, EFTOHITKIZE -
THFREINTVBIEEARBLTVEHDEEZLD
NB, 7z, RIBELSI0OBICIZEOHE (r=
0.9315) HEBHSNB, TOREFRIZOWTIILAEIN
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Fig. 2. Locations and Temperatures of Thermal Springs in Toyama Prefecture

O : Type A, @:Type B,

{J: Type C, A:Type D,

A:Type B

e :Low Soluble matter Type (<1000mg/kg), ~20:Isothermal contour (°C)
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COBREEETRY &Fig. 8 DLSITED, Th
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ORTBIFH->TVWBE DO EEDNS,

B4 4 S TI3ERIERECI LU HCO: ™+ €052
D3I YINNLYBDOENCIE, BOMEE (r=0.6203%k&
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4 TORRIIE—EF T b BAHEKHERD D
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Table 1-1. Physico-Chemical Data of Springs in Toyama Prefecture

No. Name of spring Temp pH E.R»  Na* K* Ca?* Mg2*
(C) (mg/kg)

1 Yudani 40.0 9.18 1552 333 1.93 2387.7

2 Ohmaki 53.0 7.9 3881 806 25.4  440.9 0.41
3 Kakuma 54.7 8.38 8805 1561 10.7 1194 31.35
4 ‘Shogawa(Z) 14.9 - 1.5 6299 1280 12.5 846 63.7
5 Yamadanishi 33.8 8.75 2360 470 3.18 301.9 2. 48
-6 Yamada(l 43.0 8.6 2643 5317. 37.04 313.2 5. 78
7 Yamada(2 44.0 8.6 2501 516. 34.6 309 5. 06
. 8 Ushidake 62.5 8.3 4082 770 15.2 510.2

9 Ashiarai 28.0 7.8 2364 434 36.75 238.7 54.73
10 Ikujidaiichi 16.0 6.8 2675 207 133 316.6
11 Ikari 35.7 7.96 7342 2581 77.3 109 24.26
12 Iwaido 55.3 8.32 7958 2490 29.4 294.4 4,81
13 1Iwaine 35.1 8.61 1862 654 5.8 9.02 1.4
14 Tenjinyama 66. 8 7.7 18024 4553 321 1391 15. 07
15 Kasuga(2 26.8 8.5 7528 2550 43.52 251.2 2. 303
16 Kawaida 14.9 7.49 2907 847 36.7 117.2 11.33
17 Kintaro(l 59.3 6.69 14031 3687 220 1089 11.08 .
18 Kintaro(2 74.0 6.53 18476 4524 237 1456 32. 32
19 Kojiro 45.5 7.3 21465 6719 298.3 717.6 104

20 Himiariiso 47.5 8.15 4190 1504 34.0 38.96 1.41
21 Sankarorina 35.2 8.4 1195 285. 22.5 93.2 5.85
22 Sugawa 12.8 7.8 7924 2707 398.17 91.38 31.85
23 Takakuma 42.6 8.1 9906 3237 149.9 388 23.09
24 Kurobe 32.9 7.41 17203 4550 165 1340 28.44
25 ‘Namazu(2 . 29.8 7.30 8513 1673 73.2 468.9 260.1
26 Namazu(3 231 7.0 10541 2448 63.6 386.4 348

27 Nishihirotani 18.0 7.7 23160 7604  117.1 588.7 138.6
28 Haginoyu 17.4 6.41 18960 3306 69.0 1415 663

29 Hanayamaglg 45.0 8.0 6325 1811 105 392 31.1
30 Hanayama(2 44.8 8.04 3415 920 48.9 196.4 9.72
31 Himishin 16.7 7.9 1138 298. 16.0 ~41.6 24.24
32 Horitanoyu 21.2 8.0 6673 2403 106 37.68 3.89
33 Hokurikow 30.8 7.3 24186 7410 133 657.3  211.5
34 Yowa 34.3 8.1 8924 2660 212 190 81.66
35 Yokoe 36.0 8.91 3998 1328 40.3 . 104.6 4. 86
36 Ikahamanoyu 13.6 7.5 2092 675. 42.36 28.94 4.32
37 Ogawa 55.3 7.38 1057 309 12.4 47.29 3.16
38 Kasuga(l) 33.5 8.4 7514 2297 100.7 342.9 23.52
39 gofawite” 36.6 8.05 30187 9261 85.0 665.3 122.7
40 Fukumity 31.0 7.66 4139 1023 8.20 321 2.02
41 Horinji(l 45.5 9.22 1113 302 5.45 47.1

42 Horinji(2 38.0 9.27 1236 348 6.90 40.2 0. 28
43 EKuroba 35.3 8.12 5465 1097 13.5 600.4 27.71
44 Hayatukigawa 49.0 8.3 3833 1185 13.9 48.5 9.72
45 Miyajima 44.5 8.4 3882 764. 3.20 572 0.17
46 Kannondaki 30.6 8.72 4120 884 5.64 4817.6 5. 346
47 Hyakukannon 18.8 8.1 1251 437 15.4 1.98 4.58
48 Akamaru(2) 34.9 7.8 3095 850 180. 2 8.802 4.319
49 Akebi 45.3 7.25 2130 760 14.9 25.29 11.57

a) Evaporated residue
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50427 HCOs~ C0s* H2Si0s HBO: Depth Type

No Cl- F-
(mg/kg) (m)
1 791.7 0.63 165 6.35 6.48 37.9 8.59 57 A
2 1600 3.7 573 29.93 50.8 54.6 80 A
3 4381 2.12 287 4.88 8,41 51.3 38.4 1100 A
4 3158 1.57 661 37.4 14.7 - 20.59 70 A
5 1035 2.12 289 1.48 10.1 26.7 18.0 A
6 1208 288. 4 3.05 12.0 30.42 17.05 0 A
7 1171 278. 3 7.68 8.42 28.48 11.62 210 A
8 1836 1.95 339 17.57 60.8 31.2 705 A
9 1193 0.24 4.4 153.8 0.68 104 1.5 750 B
10 4936 650 98.82 17.55 0.84 4 B
11 3933 0.17 7.92 674.9 98.6 31.8 1000 B
12 4389 4. 88 34.8 37.9 63.2 1122 B
13 506.4 6.46 302 523.1 2.64 22.17 4.64 697 B
14 9725 2.44 52.9 82.56 163 101 1208 B
15 4085 380 29.16 0.549 172 6. 37 550 B
16 1485 0.47 6.61 155.1 78.7 10.4 _ B
17 7789 3. 13.6 98.1 85.0 123.2 770 B
18 9801 3.93 3.61 122.6 238 107 1020 B
19 12184 148.8 28.05 61.5 500 B
20 2165 9.24 173 202.8 30.4  31.0 520 B
21 551 0.30 156.5 ~106.6 700 B
22 4527 469.9 2.766 56.45 3.75 120 B
23 5514 0.90 457.3 45.75 3.373 87.7 8.19 1000 B
24 9596 1.33 58.61 105 43.8 1091 B.
25 4129 0.35 15.4 144.7 96.5. 7.38 275 B
26 5432 0.267 0.5 152 76.6 1283 B
27 13330 0.70 2.623 2.50 36.8 90.4 63 B
28 8848 900 226.7 53.9 63 B
29 3266 2.55 390 192.17 218.4 55.62 1082 B
30. 1381 0.37 534 137.1 183 26.8 1008 B
31 487.4 0.34 68.0 137.3 52.0 15.34 86 B
32 3620 1.2 5.0 469 56.94 28.41 B
33 13290 -0.12 2.83 - 107.5 49.0 72.5 750 B
34 4793 _ 238 142 2.75 840 . B
35 1734 0.98 1703 33.72 7.93 - 52.3 3.98 522 B
36 865.5 482 88.4 17.48 3.5 B
37 349.2 1.28 33 -361.2 , 85.5 - 23.0 0 B
38 4003 396.1 24.66 0.144 64.5 23.1 308 B
39 15900 0.37 140.3 36.9 116 1200 B
40 1059 2.83 1470 14.66 20.8 5.49 350 C
4 213.8 5.17 428 2.08 11.42 37.2 9.50 350 C
42 . 225.5 5.25 492 1.22 12.62 33.1 9.21 250 C
43 1045 2.84 2380 73.05 30.6 43.5 1259 C
44 211 1.08 2010 - 445 5.04 33.1 14.2 652 C
45 1134 1.61% 1356 20.7 35.57 36.14  17.67 592 C
46 1362 2.99 1174 7.7 4.2 24.2 5.35 1170 C
47 33.31 0.24 2.78 1196 65.0 3.93 190 D
48 725. 0.199 ° 8.975 1311 4.836 206.55 6.138 450 D
49 414.1 5.15 189 1203 -50.1. 12.1 688 D
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Table 1-2. Physico-Chemical Data of springs in Toyama prefecture

No. Name of spring Temp. pH E.R®  Na* K* Ca?* Mg2t
(C) (mg/kg)
50 Goboyamamatuki 21.8 8.31 1175 430 5.48 3.63 1.26
51 Inami 37.2 7.38 7700 1817 147 428.8 309.2
52 oriTilams 45.6 7.05 2322 804 14.1 33.16 16.88
53 Manyoso 29.4 6.5 4686 1130 63.8 295.6 6.7
54 Hyakurakuso 28.3 6.4 3937 864.3 152 225.5 9.4
55 Kimachi 16.0 6.6 985 82.76 9.34 153.0 8.3
56 Shogawa (1) 12.6 6.29 2275 280 1.55 282.2 1.9
57 Anyoji 14.7 6.3 105 10.6 2.00 5.40 1.92
58 Otogawaglg 15.5 6.5 145 8.10 2.26 20.25 3.35
59 Otogawa(Z 34.6 7.1 102 10.76  4.88 7.72 4.739
60 Kaneturi 45.0 8.2 31.0 2.4 15.6 0.3
61 Kamegai 33.2 9.6 160 39.96 1.56 6.20 0.01
62 Gokayama 33.2 8.4 674 100. 3 4.04 100.8 0. 85
63 Shltanomyo 25.3 9.18 351 81.7 4.70 21.55 (.46
64 Jigokudani(l) 58.6 2.6 161 2.18 1.37 4,002 1.032
65 Takamagahara 62.5 6.2 402 90.5 9. 89 7.37 0.51
66 Takeharanoyu 19.2 6.3 148 12.47 5.30 4.01 3.04
87 Chisato 13.9 6.53 126.5 9.44 1.19 5.01 1.99
68 Namazu(l) = 16.4 6.94 231 15.9 4,19 19.96 7.64
69 Namazudaiichi 19.7 5.8 148 9.8 1.8 22.02  5.927
70 Nomura _ 14.3 6.7 25.5 8.3 16.06 13.67
71 Babadani 81.3 6.89 672.5 142 15.5 23.0 1.70
72 Himi 31 6.8 371.2 44.04 6.405 55.89 2.82
73 Fushiki 17.0 7.0 311.5 47.5 16.2 19.52 11.67
74 Jigokudani(2) 59.8 5.2 42.5 1.41 0.64 3.84 0.43
75 Rindo(1 11.3 4.61 58.5 3.34  0.58 7.67 1.28
76 Akamaru(l) 31.8 8.4 301.5 69.77 10.02 8.795 1.094
77 Asohara 48.1 8.06 669 144 18.9 16.2 1.54
78 Awasuno 43. 8 0.0 556 180 0.89 6.01
79 Iwasaki 13.5 6.6 175.6 - 11.62 4.77 6.13 3.89
80 Unazuki 98.5 8.7 534.2 115.8 14.0 7.63 0.43
81 OQhiwa 15.6 6.6 150 13.66 4.192 8.20 2.446
82 Shian®iiey 44.8 8.9 357 . 88.9 4.62 0.87
83 Kuronagi 98.5 8.0 402.8 134.8 10.95 13.59 1.08
84 Sakai 12.0 6.0 107.4 3.958 0.72 12.91 6.53
85 Shimoda 13.0 6.8 - 238.5 13.8 3.988 24.08 4.76
86 Senninyu 80.0 3.0 522.4 6.051 1.66 24.16 9.32
87 Taikoyama 15.0 6.8 324.4 19.7 9.293 72.22 11.39
88 Tateyama 62.0 8.4 421.8 48.72 ‘16.01 37.27 9.92
89 Toga 12.1 8.09 93 19.3 0.36 10.7 0.37
90 Toyama 14.2 6.4 237.2 18.17 0.716 38.13 5.788
91 Hitomidaira 71.6 5.2 61.2 1.06 0.212 3.43 2.32
92 Futagami 13.5 6.2 158.8 14.25 6.30 7.28 4.38
93 Miyazaki 12.5 8.2 111 4.68 1.19 8.33 5.06
94 Miyama 50.2 6.7 257.5 39.2 6.521 16.76 1.724
95 Meiken 61.7 7.55 556 148 8.94 16.0 0. 90
96 R;ndogzg 9.6 4.6 84.1 2.693 0.551 4.828 1.334
97 Rindo(3 10.5 4.0 38.8 3.46 1.05 2.82

a) Evaporated residue
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No. Cl- F- S0,2 HCOs~ CO0s2%° H.Si0s; HBO, Depth Type
(mg/kg) (m)

50 26.89 0.276 1093 . 14.65 72.0 230 D

b1 1771 0.25 972 3688 153 24.0 1155 D

52 494,2 4.51 173 1270 50.3 11.2 630 D

53 1285 47.0 3031 161.2  28.49 160 D

54 1143 31.49 2255 150.5 11.72 150 D

55 222.9  0.17 6.10 603.2 8.8 30 E

56 399.8 0.41 293 1372 37.1  10.5 : E

57 9.27 41.48 56. 56 60

58 12.01 2.0 123.2 19.6 6

59 7.963 8.0 59.41° 51.0 1000

60 26,3 13.2 69.6 56. 2 3.07 0

61 5.00 6.10 20. 36 37.5 3.52 39.6 1.76 300

62 49,62 1.75 370.4 19.4 0.29 35.9 100

63 81.8 0.97 99.6 8.55 1T.21 34.1 3. 90

64 63.9 51.55 51.61 17.53 0

65 61.85 3.7 10. 8 143.5 129 4.70 0

66 11.4 3.4 47,12 85.8 2.84

67 6.63 3.1 35.18 56.1 263

68 23.74 0.16 142.1 82.5 30

69 33.69 0.97 41, 07 41.8 44,54 10

70 23.76 1.82 31.75 153.2 70.17 25

71 132 2.0 36.94 188 190.7 11.22 0

72 70.9 21.56 184 28.49 6. 2

73 88.6 0.6 24.0 112.8 31.07 20

74 3.76 2.52 4. 27 19.5 2.82 0

75 5.78 4,49 22.9 13.5

76 70.39 0.2 10.6 92.72 1.562 60.7 200

77 196.4 3.32 36. 2 73.6 9] 18.0 0

78 166.4 11.0 63.6 18.91 6.90 62.4 26.2 737

79 20.71 14. 83 41.66 62.37

80 123.6 8.0 34.0 65.54 0.967 189 0.158 100

81 4,255 10.6 63.82 0.018 69.5 1.28

82 13.04 1.74 1.3 177 19.81 167 .71 1200

83 129.1 35.99 126.9 14.13 149 150

84 12. 46 3.23 102.9 13.4

85 30.22 143.7 23.19 9

86 7.38 161.3 171.6 0

87 15.07 7.098 407.5 - 32.38 50

88 4,44 183.2 72.37 0.53 109 0

89 3.37 2.06 17.1 56.14 12.1 340

30 35.46 2.139 176.9 41.99 . 7

91 2.13 21. 46 4,34 23.36 235

92 18.16 0.30 15. 33 44,31 87.72

93 20. 39 6. 71 54.9 21.58 9

94 45.38 23.45 72.27 67.96 ‘ 0

95 126.3  1.02 23.4 209.9 123 8.10 0
1.379  21.96 25.48 12
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Fig. 3. Relationship between H,Si0s Content
and Temperature of Type A Springs
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RBEERA ST 2818 T, Bukduch AgH
NBEDTHAHEHELTVWBRIENDS, Tkl
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RCE MR (r=-—0.9461) ARSNB, ZD¥
A4 743, No. 40, 41, 42, 45, 46 Hichirit \EFEEE D
ETILME - BESEORSEEREEDH 5V I3RECE
BEUREHECAH L TED, No. 43, 4413/ \BHE
BORETHEEEZ SN TWBARAKREE T
BELTVD, INOHERED FE2EFT 5T
KEERL, BRKCEEEEITWEEEZI SN
5,
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Table 3. Major Component/Cl Ratios of both
Type A and B Springs and Sea Water

Spring Na/Cl

K/Cl Ca/Cl Mg/Cl S04/Cl HCO./Cl

No. equivalent ratio
1 0.65 0.002 0.531 0.00 0.15 0.0143
2 0.78 0.014 0.488 0.00 0.26 0.0109
3 0.55 0.002 0.482 0.02 0.05 0.0029
4 0.63 0.004 0.474 0.06 0.15 0.0069
5 0.70 0.003 0.516 0.01 0.21 0.0124
6 0.69 0.028 0.459 0.01 0.18 0.0132
7 .0.68 0.027 0.467 0.01 0.18 0.0123
8 0.65 0.008 0.492 0.00 0.14 0.0058
9 0.56 0.028 0.354 0.13 0.00 0.0756
10 0.84 0.038 0.048 0.19 0.10 0.0118
11 1.01 0.018 0.049 0.02 0.00 0.0997
12 0.87 0.006 0.119 0.00 0.00 0.0046
13 1.99 0.010 0.032 0.01 0.44 0.6064
14 0.72 0.030 0.253 0.00 0.00 0.0049
15 0.96 0.010 0.109 0.00 0.07 0.0043
16 0.88 0.022 0.140 0.02 0.00 0.0607
17 0.73 0.026 0.247 0.00 0.00 0.0073
18 0.71 0.022 0.263 0.01 0.00 0.0073
19 0.8 0.022 0.104 0.02 0.00 0.0071
20 1.07 0.014 0.032 0.00 0.06 0.0544
21 © 0.80 0.037 0.299 0.03 0.00 0.1850
22 0.92 0.080 0.036 0.02 0.00 0.0610
23 0.91 0.025 0.125 0.01 0.06 0.0055
24 0.73 0.016 0.247 0.01 0.00 0.0035
25 0.62 0.016 0.201 0.18 0.00 0.0204
26 0.70 0.011 0.126 0.19 0.00 0.0163
27 0.88 0.008 0.078 0.03 0.00 0.0003
28 0.58 0.007 0.283 0.22 0.08 0.0149
29 0.86 0.029 0.212 0.03 0.09 0.0343
30 1.03 0.032 0.252 0.02 0.29 0.0577
31 0.94 0.030 0.151 0.15 0.10 0.1837
32 1.02 0.027 0.018 0.00 0.00 0.0753
33 0.8 0.009 0.088 0.05 0.00 0.0047
34 0.8 0.040 0.070 0.05 0.00 0.0289
35 1.18 0.021 0.107 0.01 0.30 0.0167
36 - 1.20 0.044 0.059 0.01 0.00 0.3236
37 1.36 0.032 0.240 0.03 0.07 0.6010
38 0.88 0.023 0.152 0.02 0.07 0.0036
39 0.90 0.005 0.074 0.02 0.00 0.0051
water 0.86 0.018 0.037 0.20 0.10  0.0043

N3, JUd, Na*, HCO, %ERS & AHITAMN
Ca’*, Mg 2 ELIEEYEDS VT KDIBALS
FTVWBLDOEEZ SND, RiRERSOHEEIER
BHHHEMN -T2,

E&47id, BEDELEIALHOHIEITHYD, #%
R TH DN - 20

4) #k, AY A TBLUBY A FDEEL
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Table 4. Equilibrium Constants for Carbonate Reactions in Aqueous Solution

Reaction Constant 25C 50C 60T 90T 100 150C 156TC
H,COs=H*"+ HCOs~ -log K 6.352 6.285 6.45 6. 77
C02+H20=H2C04 -log K» 1.464 1.705 1.99 2.07 ‘
HCO3 ~=H*+C0, 2%~ -log Ko | 10.329 10.172 10.14 10.12 10. 37
CaC03=Ca?®*+C0,%~ -log K¢ 8.37T 8.62 8.74 9.39 10.25
atm ro=-—0.4977

0 {(n =38, except No.2T)
. AN, Mg, SO. AHOEIEIS B EhbiBo
. . HROBRIK LI O>WTRHEF(6 12 FEE
. - . BB AT BELIRICOVT,  CaCl,
P I B NaCIBUC B L THR LTV B, ZHIZEB L,
3 K . o HPKIZHATCCLENIK Na Mg $0. HCOp A%
i B . of  bLCald#MIE 3, NaClBUdNa, Ca, HOO,AMEAIL
- t Mgidigbd B LT B, £ LTIHEOE WL,
4 o° HTFIZEBIT B00,OFFEDHEEICLEZEDTHD,
© CaCl BT I B & C0. DAEMENT EAY Ca-
-5 ° richic? 2 DICEFICE X, NaClBITIRENSHE
. o WITEA, Ca% CaC0s& LCRERE LSk SKY
I I MBEE LIS LTNBENS,
EETIE, CaCl . BDERIIFLEOM->TEH
0 0.1 0.2 0.3 0.4 0.5 59, ABMiZ A FI3E bicNaClBITH B, Ca

Ca/Cl(equivalent ratio)

Fig.4. Relationship between Ca/Cl Equivalent
Ratio and Partial Pressure of CO; in
Chloride Dominant Type Spring

O :Type A, @ :Type B

ABMiY 1 7& bEMRIBTHHDT, kb
HRERRETEHDEEL OGNS, £ITEER
SITOVWTCLE DR (MEL) ZHWT, #KkD
(VAR & LR U 7o DAY Table 3TH %, #B/KIC
T, Ay~ 71dCa, S04, HCOsAMBEAN, Na, K
Mgh\imz =S ©, B 1 FidNa, K Ca, HCOs

CILIEBHSINCA Y A FDHMNKREV, TLTID
13 CaS0, DIFEARII T TIREREAAOINEW, £ 2T
ED 0. DNEZHE L THl, HEIL, HESF
L6 1AWz @ATIT -7,

Pcos=au" *[HCO; Jefucos™ /(Ki*Ke) (2)
{HL, aw® =[Ca%"] *[HCOs J*fca®t = fucos *Kao/ke
[Ca2*][HCOs 14 mole/1, fIdVEELREL
an" *aucos/anzcos ™K, anzcos/PoozKe
an” *acos?/ancos Ke, @ca®" *acos? =Ke
F/cadactivityzR UKy, Ke, Kz, KcidTable 4
DIET, 8)ER/N_FEICLD 2 kAT EM S,
RiBIcBAEEEE LAV, (13ORX (Da-
viesDI) 1T L Dk,
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£ ILEREET, Al30.51(25°CicEi) M), Zi3
B, LidA A VRETH 5,

Ca/Cl&C0, DAEDMFERS L, Figd DLD
121550 No. 2TDRED, By A Ficbhhbhod
FEBITEV 72 | BOBRE TRV, &
NEBRFIZEOEE (r=-0.4977, n=38)MHR5
n3, SEE, HTFKEBEDT—FPEVDTREE
ZOEEEWED, REE—ECESTELISS

SbERCAOEBRRE N, TOTENS, B

2 A4 TORBEIZ 0. DHENFELTWAbDEH
EIXNT,

GLEER 135
3L ik
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Physicochemical Characteristics of
Well Water in Toyama City

Keiji NISHINAGA!, Ariko TAKASHIMA! | Kiyoto TOTSUKA!,
Ichiro OZAKI', Keiko NAKADA!, Nobutaka TAKAYANAGI,
Eiichi MIZUKAMI and Shigeaki SATO

Z B

ELREET T1988FE~1989F IR A S NcHFK 13494Fic> &, pH, HHEH

Bl - HERMEZR, B A VEAY T LHER BE BRI A VEMNEL BLEHE

W9 5 ZKEOmE),

WHRESFINCE £ N B X &l | AT RBIL, B, 12

iz oy, ELFEFOME, MEOMEICLD, KELOBEEERE Lz, TOHRE,

BT HLERDEITH-T,

1. ZXREIO®@EN, BEFIIcEE N/ MR T, KRB SILHHMRA & EEME
{82250 T, pHBXUCEENREIC LR T B ERZED,

2. BEEENORRMOKEIZIZpHEFEEEII LD 7T >ORAESEITEWTHEND O,
F7:, AR, ¥, duldl, BIUILEHOEMX ol & EEICEOHEBNED Shi, flih
HENOFIRMOKEICIIEED 7T 2>OMASEF IHASEICULMEENRD ONT,

IZ, pHETEERIC b A oIS -1,

3. IHFERMOKREFET B L SEHORILETOHFKEEN TGRS 5KEETR Lo

EILARIERT TR O SHERT A O BE AR
SpE], KLET, BEFEAEOmEN, EEEF
BEOEZIROERN S HFKOMRBEIMRIEI LT
B, SEI000EEBI TS, T oHFKIIM
T20m ~60m , HATIC L - Tid130m~170mb¥E > T
LHRKBKTE B LHD, HTOMEPHEEIC
FELCEELTWAEEZ ONTWS, G, ki

(1] I XEREEFIKROHMTAFAEETY, ELE
FoOMEREIC > W THHEIhTWS [2] . &
2, BTREUEHO MT/AKEFEKBEE) &
L C1986%4F, 198THEIICHABEIT->TEX TS [3,

4] o Fr N SDOREELEI L TI988F~198
MEICEILHRBEAT A XN 7213495 1D W THEHT
2TV, BTOMBEEZEIOTHRET 5.

M#LAE

1. ®i&k
19884E & 1989FED K~ 1 ~12HEICE LHFREFT I i
ASNIHFKIOGEEHF OES BN 12X I2 53
L Fig. D) , 9, EEHISEILHLOERE

1. BELRER
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Districts
1 Mizuhashi
2 Sea-side
3 North

4 Center

5 South

6 Tsukioka
7 Sinbo

8 Takariya
9 Kureha
10 Arisawa
11 Ohsawano
12 Ohyama

Fig. 1. Grouping of Well Waters in Toyama
City Based on Their Locations

}

RN

Jinzu River

Joganji River-

WL 13

CE), BEEINCBEh/oR, JREHIR I3
BILIEE, Bk ER ISk h/oX, &
OEBRELARE IR Bl BRETINCRE
hicHiX, EERKEERE BES I E
B IickeE nrciX, ARSI A REET, A RAET

JEZ,
iR,
AR

L=y

HERS T E NI, FrftiX IR,
HA, REFIcHEnMK, EXERXE
FXE, Ffg FEKRGETED, SPiXiE

FEED, HRHREER B #46 &
HE, AKAEMRKITEEEROaRE Ui, JOft
17, BRSO AIREFITHIR & KILETHIX H 1A
120 '

2. WREHE
(1) Ak k&L [5] K&k 2.
(2) SIEE : MEEEERRUEHBREER ()

=]

F3Imo«ih 5 L5, i GtEE), BRA Y

(RyBRsRER), W (BDTAR) RUEHY (i<
HUBH YO LBER OSEHETH 5,

Table 1. Physicochemica! Characteristics of Well Water in Various Districts (Me'aniS. D.)

District Case Depth: pH HO*t gl*2 KK =*3 Hard **
Total 1348 5.8+ 0.5 1.0X1.2 10.4L£11.0 L.1k4.1 78.4+£138.1
Ohsawano 3 20 6.5+£0.7 1.6£0.9 21£57.1 1.86£4.7 1.3+ 41.2
Sinbo 54 J0a 5.5+0.4 1.3&£1.2 10.2£3.3 1.1%2 58,2+ 21.2
Tsukioka 13 20~30x §.5%0.4 1.4%£0.6 10.3£2.1 0.6£0.5 71.8422.5
Sou‘th 343 40x §.6+0.4 1.2X1.3 10.1£2.7 0.8%&1t.1 80.2%2¢
Ce‘nter_ 350 50~55¢« 6.8+0.3 0,9%£0.5 10.5£7.7 0.9%2.3 88.0+30.8
North 3586 5‘>0~'701 7.1+£0.3 0.6+£0.5 8.9+£2.8 0.8%1.9 19.14£131.7
Sea-side 28 5x 7.0£0.5 0.74£1.3 16.3+27 7.9%£24.7 91.3+144
Arisava 23 30~40n 6§.8%+0.7 1.5%f£1.2 15.5+£18 1.2%x1.8 81.5%12.8
Kureha 64 130u~ 6.5%0.6 1.94+13.7 1.2.5:1:5.4 1.4+ 2.0 57.5+133.0
Takariya 22 10w §.94£0.5 {.4+0.8 12.4£5.7 0.7 1. 19.2+125.6
Kizuhashi 15 130a 7.0+£0.5 0.9+£2.4 8.3+3.8 l.2f1.0 52.6%£21.2
Ohyasa 50 20w 7.2%£0.6 4 7.2+1.9 0.8%£0.9

0.5%0.

52.8+13¢0.)

%1 means NO;~-N +NO;™-N mg/1

%2 Cl mg/1 ;%3 KMaO4
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FH2FIALHE

(3) f#MT % : 1B o EDET IINEC
o ,9801-VX21 B¢, 7 Mldlotus 1-2-3 R 2.2)
Z W,

#& eS

1. €EOKEIZ21WT
HEEREEHD Y B, 14 vid, BEUKEDH
OEEEST, FEUKBED#A A VBRELT LD
Rt TWEWI EAB VDT, BREIEE SBW
foo TiE pH, hEBRME - SREEEEMEZESR (LITN

057-Ne NO,-N&B&FD), $|EH A4~ (€17 &BEGD),

B oA VR ) T LAEER CITMERED B4
VEED SIEHIC W THER Uiz, ZORIZ
Table 1 & BT, BIEEDOEEEIIpHE. 8, NO

s-Ne NO,~-N1.0Omg/1, C1-10.4mg/1 , KML. 1mg/1 ,

FEEETS. 4mg/1TH - 720
2. WREBOKEDLE:
BESRMX AR 1, s 2 B LU Z Ot

BUZA T 1o MUK 1 IZERASH | & i) | ORI,

MU 2 I 3PEN | ZEHIX T, % OfioiRidkiE

KIREFHT, ARILETT, HER 1 13 2E080% FHOMUEK
Ahbic, WIT, KUCIRLUTOIRWA, B
=T s L, HR 1 iZ ERO S TROMRIZES

T, BSAET pHEFEEREA, 6.1 hDT1.3 i,

600°5110mg/1 & EF L, Cl iR MIRIZHBNWT 8~
12ng/ | DFEFEANTH D, HR2 TId, EHEISTHR
IO TOHDBRSEEI26. 3 1 OT. 3 I LR LN,
Cl- PHEEOAHIE ERZAONEN T2, ZO
oI idpl, BEEB LTI & bic 3HIX 3 #%
DR - fe AR LT e

3. KEEBMOEBRMOEL SAEERE
(1) s} 1 & s 2 ToO/REIEE D E

HEESF RIS E RS 2R & ) (i &
NSRS A, HE) R IR R TR A

ERIEE LT, ZRIEPETA RN RIRZE TR L,

HESEEEHE THEER IR B L Tn b &
EbNTW3 [2], #27T, ZOHEFERMOKE

ZHE LD Table 2 TH 5, HEHROERII,

FREZITV, BRRE]1 X 5HFEEREE

Table 2. Comparison of Statistical Analysis
between Well Waters in Joganji and

Jinzu Area
Case Carrelation Coefficient

Joganji Jinzu
[ten 10682 109
PE-Hard*! 0.120 .
PE-TK - -
PE-C1*? -0,088 -
PE-HO+? -0.,298 -0.400
§0-Hard 0.198 0.248
§o-1% . - -
§o-¢l 0.128 0.5
{1-fard 0.193 -
¢1-xy - -
[¥-~Hard -0.098 -

%1 means hardness ; %2 C17;%3 NO;™-N « NO,~-N

fTotce HEENPEVIRZ I, BEENFG A
MEBEGREERD Lo
ZTORER, MR 1 OKEIR pHEFEEOMZ LD,
T ODMASTICBWTHESHEEN RO oh, it
12 TIENO;™=N» NO,~-N&pH, Cl-, F/ARBEEE
DEICOAFESHEE RO ol §718h5, pl
CHEREEIZIEOFERS, pH&Cl™ F/2I3N0s~-N» NO,~-N
DORNICE O, ThPSMHIIEDREENRD stz
(2) MIXBDHER

iz, SHROKEDOHEBIRED FREZEIT 72,
ZDFERDY, Table 3 L T, LITOZ EAD
Mo f:o - .
a) pH& EEEICIE DR b B HIX 13, AR, B, -
FULER, JEER, AKEE b)pHECL ICIEDMERENSH B
IR (SHR, BOEEND 21X, w8, JEE,
EXE, BY] R ¢)pH&EN0;-Ne NO.-NiZIED
HERAD BRI, JKiE, BOHEBEND X,
FURET, EEER, RO, JUE, RIS EXE,
B, R N0 -Ne N0, -N&HEEEICIEDFEESA
H AR, HLEp, JEES, BF, FR KE K
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Table 3. Comparison of Statistcal Analysis of Well Waters among Various Districts in
Joganji Area

Correlation Coefficient

Item Tsukioka South Center North Sea-side Mizuhashi Ohyama
PH-Hard*! 0.868 0.220 0.138 0.098 - 0.696 -
PH-KH - - - - - - -
PH-C1*?2 - -0.102 - -0.312 - 0.773 -
PH-NO*3 - -0.168 -0.160 ~-0.285 -0.697 0.720 -
NO-Hard - - 0.414 0.628 - 0.772 0.420
NO-KH ' - - -0.141 - - - -
NO-C1 - - 0.129 0.511 - - 0.523
Cl-Hard - 0.283 0.127 0.356 0.305 0.621 0.293
Cl-KH - ~-0.1480 - - - - -
K¥-Hard - ~-0.114 - -0.142 0.463 - -

%1 means hardness; %2 C17; #3 N0 —N+ N0, —N

Table 4. Comparison of Statistcal Analysis of Well Waters among Various Districts in
Jinzu Area

Correlation Coefficient

Item Takariya Kureha Arisawa Sinbo Ohsawano
PH-Hard*! - - - - -
PH-KH - - - - -
PH-CLl*2 -0.681 -0.473 0.632 - -0.357 -
PH~-NO*3 -0.4689 -0.605 - -0.417 -0.519
NO-Hard - 0.317 - 0.484 -
NO-KH - - - - 0.531
NO-C1 0.585 0.492 - 0.506 -
Cl-Hard - 0.389 - §.582 0.423
Cl-XM - - - - -
KM-Hard - ‘ - 0.428 - -

%1 means hardness; %2 C17; %3 NO3~—N =+ N0, ™-N
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(LET, e)NO3~-NeNO, -N&KMICIEDAERIA S 5 #hX
13, KIREFET, BOHEBEN S HHIXE, s, )
NOs~-Ne NO: -N&C1- ICIEDHEEEAS HHIXIZ,
DS, JEES, EXIE, =P, FriR RULET, @)Cln
CTEEICIEDMEREN S B KIS, BEEE, HuLE, db
&, BEE, BT FR KREMT, ALET h)CLT
EMICEDOMEREN S B HIKIE, BEEDOA, DEMEHE
BLCIEDEREA S BHIXI, #EM, HIRT, A0
MRS BHIKIZ, FERR, JEER, DFRHIX & AT
X DMK I 5 THE THBOHEBINERD SNt

% =

Table 1 THRIREHIDC]- , WREMOMROEE
DIEHERZENFVLDIRIZ 4334, 116, 820mg/1& W
I BVKEOREGEELIIDTH S, TbBE,
KREFFHI{HE GRS SEFROSVWERBRNESD
T, ZOMXOFWCT BEIIMEBICEET L0
EEZ NG, T, BEWIIMT 5 mOERHFAT
BREIGEWI ENS, C17, KM X UTEEDORIED
BULL, BEROEKMELBEINTHS [4] .,

Wiz, HiuR 1 MUK 2 2L TH B, BT
DERN S, EFRFN & @)  OFRIRDOAIREF
BT, AR ¥R BRI, s, et s &
MERMICED £ T, Lifh o FiRICh I TREARE
THBHEPH EEE HICERT SN, (17 BEEA
EEDL BT, BT, pHEBEEICHBENRD 5N,
38, pHo AN, KiE [1] bHELTHWS,
DL, pHAEFEN S THRICHFTLERET 2D
BBERICEENS00, HHIHNTESET 5iIC>NT
T ) OERBEICE(EL (3], ZLTIOD
BIREBENCa® PMg®* OEMEbISLTWEE
bEZOND [1] . filrh, HR2 0FRMIR, &
PR, FEXEHIX Tl R STRICHIT T, &
SRIETHA 5 SIS LRI 5%, FEEILENIA30mg/1,
FEXIEA80mg/1, HRH90mg/1TLEAZET, C1°
1310~14ng/ Lic AT L TH YD, pHEEFEICIIHEEE
BT, 1l pHECT IZIZETIA-0. 681
HXIEA-0. 473 & BOMBEER LA, FIRMIXIE
0.589 & IEDEBEER Lic, & [6] W3HIRME

ZHENZHEIEAREO B HSE I aE ], Hm
A oEFEHEEE ch S L LTED, Zhick
BLTWEEELONS, kDX iz, Hufl T
i TpH&REREDFERE) , HisR 2 TiE N0, ~-Ne NO,~
-N&pH, Cl7 F/iIEE & DD A48 2ini
A, ZOEWEEHIR ORIRHOIKE DB A S
LTWaEEZ oS (3] o EEEFNO@EIKIT
i3Ca?r, S04%" H% L, H@/[DE)I[ZKIIM-T L
HYEN—BREODT [4], HFKDS0,2
M-7 b7 Y BEARIRE T UL & D ERITKREIEET

L ElbDEELOND,

W) o RIUET g~ St i O
MO ERRIKH (BRI CHERESENE
MAETR L T BHIR D7, Table 3 Tttt
X&EEIZD, pH&fd 4 HEITHEEMERD SNl
Tiibhb, BHIOMBEERML TWE7 TN0s™-

N « NO.~-N, B, Cl- | OFED 2IEHICDA
BN ED LN EELONS,

PEnS, ELEHOHT/KOKE KR HE
BIUHBEEICL > TENTELEEIOND, B
TP DR 7K IS RE) 1| & BRESE) [0 Z AR D7k
Rk~ TRk I S, DIE< & bpHEHE
BB ERSD/KRER OKEZ R L TW
5EELOND, THLISOIER FEMKDOME S
M & » TR S, filf, @) KROMERIZ

© NO3™-Ne N0, -NEHEEE, pH, Cl™ OEICDOAEDH S

., Table 2 IZI3MVNHE) KR & & 5415 HUS
2 D _LiFoEHET R O \EBRTOKEREHEEMA
THETHLEZIT-TH, PikH, EUHERENED S
NFDT, NO;~-N+ NO.~-N&HEEE, pH, C1- DD
FERRII B IKROKEERBMLTWE EEZ SN
%o

#t i3

HEOREIER ORI h-RILEBRRTE
WOFHE, EILRFEFHOMEREIZ>WTEH
ZTEW B IAFHEBEHIFIE R X ORI
BN ELREFFORBEEICECRE LE TS
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A Follow-up Study on Renal Function in
Itai-itai Disease Observation Patients

Kazuko SHIROISHI, Harumi NISHINO, Tetsuo SHIMMURA
Tomoko TANAKA, Mineko NAKAZAKI and Yuko HORII
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HDODIClE) I, EhEhy VT b— bk, Folin-
Wuik( Jaffe RIR), V72 FIE S & F VLK,
F iske-Subba Row iRICLDIT-72,

HERTRERAHOERE TH - 1% TR PR
&, TARTHHHEBREICE DT> 70

e 2
Table 1 KEFEAEHHORE S FEETR L2,

1. BERBEAE (19785E) DRE

(1) RFB-37uaryaryy

BERARICET 5 B -miBEEIIRELL EET6ng/1
T, CAEBRED LI (22~453 ug/1) 1THA~T
EC, EfEEEIE28. 2, HEHEEETL. BEmg/ 1T 2
IEHERE DRI, 7~67. 8ng/1 TH > 72 TDfE
RIEBREIT 5B &L 0EDEETH 5, F
BERNICAS L, TR LEOERBETIIS0, 605K
ICHANTHERICEWEERL TV,

2) Ry JF—L

CUEBREDRFL ZMiZF & A EDRLRBR
H©0.5mg/ 1 2IF), BRHEINTHZDLUARILIIE
HTEN, (FESHEEDL ZMZLfRHI
RH U, S{EISES0EIZ17. 6 (BRE2. 0, 58, 0)mg/ 1
EEWEER LTV, RPDE,-m& L ZMDM]
IZIIEESHEENERD 54 (r=0. 647, p<0.001),
WML T W,

(8) MiFER.-I7ar7ary

VREREEDMEF B.-mid, CEEFRED
LOL(L 1~8.6mg/ 1) iIcHA~RTEWEMIZS D,
51260, TOR S TIREZRICEMES T L7z (p<0. 05),
FHEEEOHHEEIIMUY QTR EERTH -7,

@) MiEF7 L7 ForBLOREERE

MmiEH Cre IEEMERIANLL 5L, &IE 0.7,
Brid. 8, HASEIZL. Sng/dl &S <, FEHER 1S
1.5Tmg/d1TH -7z F7:2 Omg/d 1L EDREHEE1343%
(26/61) DERTHIR Lo MEHD B,-mé& Cre
DRI r=0.866 (p<0. 001) DIHEREMERW Svt,

MiEROUreaNTH M REHREIREENES
{, ®&IK& 8.2, &= 55.8mg/dlTCre &[EHRICEE

IR 7370 LT o, 2S5 (E23, 8, EHERE
1. 35mg/d1T, 25mg/d1PAEEREMEL TS EZDH
HRI1Z41%(25/61) TH - 72, UreaN (ZFEFD 8 2~
m & DREIZr=0, 637(p<0. 01), Cre & DREICIZr=0. 691

- (p<0. 001) DIEBANFED e, RIEKAEHEBEDIET

LEXNTWVW3S B,-m, CreBl U UreaNDERNIL
Wbk EB LT

BY JUTF=_r 0TSSR

A TREBERED CereldRIK 6.2, 5564 Tnl/min
DORICHT L, BT EAE 24, 1 (FEERZE 0.8)

. ml/minC, 2EICEVEEZR LUz Ceret EH B .-

m, Cre, UreaN<& OMHBEFEEKIZZENZH-0.724,
~0. 817, -0. 593 TEDERS (P<0. 001) AEEM Sz,
Cere&IMi& B:-m & DREITIA, logy =2.63—0. 82
elogx (x=8,.-m, y=Ccre) OEREXTREINS
EEVAVEIEY gh i

6) U HRINE

MIREBHZEDOR TR PIZIERASTRL, Z0EN
B I345. 6 (FAES, 5=185) %6 LAEfE% R L7ce R
o B ,-migE & ORNICHEEREERD SIS - 7o,
B:-mBEZCre HIEETRTLXTRPEAD
TEREAVE Stz (r=-0, 412, p<0.001),

2. FREIEWRIEOR |
FReh B - milEE BB AR L T

"D, ZOREFLVWELRAONLE oI LZMEIE

19T8FICEBTH - ic bbb od, #0%D
B2 T L198TARICIITSEICH L TR ESENE
RLTWe LOLBTRP TR B -mEFEBICE
LR EA RS, (BEBREERC A DI IRIBE R
BEE TS SIET Lz & T A% BLIRE SIS h -
726

3. RIKIEHEREDHER

A REBIZEEDIIED 8,-miZ1978FITIZBRIZ Cd
IEBEREIHANTEHERIZR L TW A, £0%
BRI U 198TERIC XTSI TR EICHEML
Tz (p<0. 001), 7ECre, UreaN, T HHEIMER]
ZRL, 19T8FICHA~STETRERICHEML TW
(p<0.05), Cereidtg#ic{ETF L, STEEICIIERIE
TE&RL (p<0. 001), ARERAMEGES T (3 ARARAMF &
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Creatinine clearance(ml/min)
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F1g 1. Changes in Observed Creatinine Clearance Values and Those Calculated Based on Serum
Ba- M1croglobu11n Concentrations of 14 Itai-itai Disease Observation Patients
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Observed value
Calculated value based on serum B,-microglobulin concentration
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FHR2EIALH
DHISITHEITLTVA I &AM L 7,

4. fEABIDERR

FEENREEEEENRS CEICHB L TV AT
SIED A THEREZ T 5 2 & I3TEEN,
ZF I CREE TEINRETH » It M REERE4Z
8% ORFEELEF~T

R 8 ,-miBEOZA 3D, BEICE-THE
MLz bDIL2E&DATH 72, L ZM T2
EWINOMERD A S, BERICHERENE &
RENBEHDE5ETHD, 9B 1AL -mbiE
mLTWe, $TRPTiRIZEAEEILDHA LN
WHDNEL, BEFREDHONILDIZLEBTH-
720 Be-mDIEREESHTH D14, LZMEIR
1%, ThZhilx OEFITEY Lice B.-m, L
ZMDIET %% T R P O SRR EDER]
ZRT DI L BBFEELLEN T

—%, MERD B -m & EBFHILIEDHEE TR
LUZLENIEILTW, CreTHEBETIIEN
ML T\, UreaN T bIEINERIZA Sl
B.-mP Crel3 LBABTIIIEL, 5&EEMLTY
Hhotze Fig LIZCcreDBHE14ZIZOWT
8 % DIVEB DR AR U7\ 148 & BI{E T ER
INB DT, 72 198TEEDMAIAEIRTBEITLEA
THRIZEWMEZR LTz (p<0. 01),

BRSSO SRR F THA T & /2 14208 3R]
ROLFHEEICH LNIFEREBEALFH CHERZ
T LT\, FEEEERSEINTEST, L
AR T OERPA SN bDbH T Ll
WEN G ISR LT » 7o SREKE
HEEETIREBMET LT\,

MiEd B,-mé& Cered ORICEWHBEND 5D
T, mEOEERERWT CoreltEEEBH L, Fig.
| OFERMEI SR LHE Lick 25, ZOMEiZL
CAHEL T\, £ I THERFEINTO19T26E

5 DIMIEZ VT B-m%ERIFE U HIFE 3 19806),

SAIRAHEREDHEE 2R 2o 19T8EDFHEXIH E6L
ZDD BRENTRETH -2 bDIISSETH -7,
19725 DIIET B . -mIEE I I B ER. 2( REL 2,
BED. 8)ng/1TH D, MiEH B .- mDEN SKDTI:
C cre DL EE#EI34. 8ml/minTH - o D
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Fig.2. Change in Creatinine Clearance of
Itai-itai Disease Observation
Patients during the Period from
1972 to 1987
%, Geometric mean and its standard
error of observed value
¢, Geometric mean and its standard
error of calculated value based on
serum B .-microglobulin concentration
%, %%, p<0.05 and p<0.01, respectively,
by t-test.

TENE (1972~T64E) & C creZEillE (1978ELIE) iIc &
LEMEHEEFI 2 ISR L, EDKBICED
W->TETLTED, 1972ED SARBRISHEERITET
BRI BH - 7o Z EDVHIBA U 7o

% %=

1RBEEEDRT B ,-miTFBEDL, 000£5i2
LELTED, LZMbEEETRIBIN, £/
%TRPHETLTEYD, FAERMEGLMRSELNIRMAE
BHEE T BEETH - Z &SRS e L
FRrp B ,-midElnE N SEEZRLTHY, Ehe &
LICFREEEDEE IS OIC#TT 2D TIREY
MhELELE N, UL LIERTEHROER T, R
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L ZMEEEMLCLOD, B, -mP%TRP
IHERALIEE R EAEED ST, RIAEAEE
ToOBEIZEDoNLNh -7,
L9T8EDFTIEMN & 1 REREEDIMEF 8. -mid
BEATTHODEN ENKERL, Z0%EHHE
BOBRS SITHEOERICH S Z Eivbh -7
F 72 MiEH B, -mDEMIZ Cre UreaN D&
CereDETAME->THY, REKAEBEDETAIR
3= b

A IREBAEZEOHABIIBWVT CereMH ANDS
NBE DI - 12DIXIITBEN ST, ENLIFIDHR
BREMEEEICRET B 7 — 7 13D, £ THESRE
INTVMEERWT B.-mZRIE USSR ERkGE
DTEERAT2. CoreldEMRZ E LTEBELT
WAEDTHEDEWVERES Z &LV, &F
AL DR & LTABIRDITENWTIE, CereDFEH]
BEHEBIIAB LTV, ZITINLDE
VT A RESEEOBEISERDARIKIFHEEC
DWTHEERRA T E 25, CoreldfBEICfE-» TR
TLTWB I ENPEHSMIIE -7,

CIBTIcL 2 BRELEMRHEERIEORTE L
INTED, RERAHEFEOEEITIIMNA TV,

BILEER  $£13%

F BRI & BRRIEREIIIZE [ 1] KBV TRk
EORGHILEENS > 12 L DG LI TV
W UL, EES [2] 2@ IIFEDO CI5R
FHIZOWCHESE LR T, REEHENEBT
LIcbDTIARIREMEEDET LTV, TDTE
WO W TR [FIRO C diE R 1A 5 B KBk
BHEDIE T IR EEEDE T Iioxd 5 HHEFagI
DEREEZONTWVWS, &T B35 Cere
DIET XRMERIEDETICHER TS bDTHD,
19724E I FRIME AR ISERCET LT e b & #
EIN5B,

X B

L. RNIgk—er, #WES, JUIEE, THEk BB
B, ETiEREE, EREE, BREHBE,

ESHER FHAE HEHEE HHEB—(1989).
BUEHRB L E— b, 56, 39-40.

2. WHEMF, EEHEM, FHRLCZE HFINER ELE
B, EHATE, KRR (1979). ELEHER, 2, 108-112,
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Comparison of Concentrations of Urinary and Serum
Hydroxyproline between Itai-itai Disease Patients and
Bed-rest Old Persons

Harumi NISHINO, Tomoko TANAKA, Kazuko SHIROISHI,
Yuchi NARUSE'®' and Sadanobu KAGAMIMORI!

BE B A94494% ({H) BEBIVEHERELZELIFIYL (Cd) BEEHIZE
TARBIUOMBERNA FaFylul) VREZREL, BlEZDEARL B LE,
CARBEH TR BN, Foxyv oY Vi REmBEOWTHRIZCEW T EEZT Uiz,
—HRTF FEINA Fusvdal) VoOEdsbiizh -7,

NI LB EDZEABTIE, RIF FENS Fosv o) VEERIZEM L TWhizas,
WEERINA FaFxyfal VIIRBERVRVOBEETH -,

FFICHT DN, FafsTal) VENOENE, &+ DFOREEZRB L TH B0 TIRAL

neEFEZBND,

AP A414F74F (AR ZBTB3EELICMET3
INETOWIRIZ, FDIFEAEINBERBIZON
TDHDTHY ., FEETHD 25— REHic>
WTDBHDIFFERE Iz [1,

By, A RBEORF7I VEBRBEXHAIZEL,
ZFDREPTEHEUSEBEEZRTHOD—2IZ/N, Fu
¥v7ul) v (Hyp) BEFNHIEEHE L
[2]o FE7=% DRFPDOHEHRE I IL B T DO FRIN
BEILLS2bDEEZ BN [3],

—J, Hypld 25— ¥ VIZSRIZEETHT I/
BT, BOREBIZEWTRPIZHENT 3 2 & 296
ENTWa [4], ZNRiZ. A RiIZH BHypR A

BRAETRELMZBEEEDBEELHV > 5H0
EEB X BN,

ZDXIBRBENID, B2, IREEBIVE
EVEAOMEFHypBREIZ DWW THHEL, %
D UVVEEET 5 EFERZ, BPizsl a8no
BRFEZHOICT B ENTRE 2T o7

X R & HE

1. %E
1 HBEIL60~84i%, FHTZRDI2ETH D, T

1. BUESERAE
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Table 1. Clinical Data of the Cd-expoosed and Bed-rest Groups (Arithmetic mean=®S8.D.)

Cd-exposed group

Bed-rest Control
Itai-itai disease Observation group group
patients patients
N 12 13 19 25
Age Vi T | 78 + 5 82 7 76 7
Serum Al-P(B.L.U) 4.2 + 2.4 4.6 + 2.8" 2.5 1+ 1.0 2.2 + 0.7
I-P (mg/dl) 3.1 + 0.8 3.1 ¢+ 0.9 3.8 + 0.5 3.6 t+ 0.4
Ca (mg/dl) 9.4 + 0.9 9.0 + 0.9 9.0 + 0.4 9.2 t+ 0.4
Cre (mg/dl) 3.5 + 1.3**" 2.9 + 1.47*° 0.8 + 0.3 0.9 + 0.2
Urea N (mg/dl) 36.7 t+ 14.8*" 28.9 t 13.7* 15.4 1+ 7.0 18.0 + 5.8
Ccre (ml/min) 12.5 + 7.3**" 14.5 + 9.5***° 47.0 + 28.1 52.4 1 30.7
¥TRP ¢9) 47.0 + 14.2"°** 48.2 t 22.3"** 89.1 + 6.6 88.6 + 5.3
Urine Bz—m(pg/gCre)x 112000*** 107000*** 2400*** 4317
(40800~309000) (40700~282000) (91~63000) (66~2880)

¥ Geometric mean (Min~Max)

* s

*
N ,E

niz., {RESSRE (710~885%., FH8K) 13%%
MZCARBERE L, WThdARRICARKS
FEEELTCWAEETH S, MK S UREER
BzBWC, BEIEREEDTHEIZELSLDN
Twizby (Table 1)o

|- % VEANRE(T0~935% ., FH82&) &, Cdi5
YR OBERENRWEHE T, BREREIZ3»A»D
104ERIE- X DREBIZHY . BHREREE BTSN
BEIIETHD, BT, ERBRICARE 28R
LTWBEET, CAFRENRL ., BEERL L
& XN TV BHITEHE 12244 % R FREE (67~ 908% . F
ig76ﬁ)& beo
2.8 ¥

RUL AFRTTRE~ 118G ORIz 205 (—#R24K37E))
BRLEBDTH D, MEE, KRB OFHT 9 R~
10BF D ZERERFIZ IR U 720

ReHypDRIEIZ X WESDHE (6] ZH0,
mksfEmEeEEE LD OERE (T HypLB
F) & L. Ik EE LW TEENE L-DbD%
Weug® (F Hyp& B8 ¥ ) & Lizo & HIZT Hypl
F Hypnz%x~_77 4 F&E (P Hyp&®B¥) &L
7o

MmEFOF Hypld, M 1 mlz60% X Vky )

p<0. 05, p<0.01, p<0.001, respectively, compared with coatrol group

F VERS0 w1 & I 2 REAR EERE I Y TS
2 (B&%¥%% TRI ROTAR-V) IZ XV SBEE
B L7 (HPLCH#). T HypldfnK 2 E%R & Bk
DO EETHE Ui, HPLCE: & Hofadk & DAHBIR
¥ r=0.94 (p<0.001,n=23), EFRIL k=
0.936 x HPLC¥#:+1.24TH 5, &=, T Hyp&F Hyp
DE#(T—F)Hyp T Lk,

& S

R OF Hypld. A BE Cld 2455261 (8%)
o BHEINE (BERA 0.1ug/ml), CIRE
EBETI25EH24% (96%) TIZIZLMNIZRD B,
BHRICIREEROINERIZATH -1 (p<
0.001), B~ VEABTDH, 196 7T RADITXIZ
BHHN., ZOEBRHBHICERERTH -1
(p<0.05) L*L. CABBEHEIVIEIHLIIE
WHDTH -7z (p<0.001),

Table 2 IZRHFHyplEE R L OBl E %2R Lo
BRI RAIEE S CrefEMEE AV,

F Hyp D& Fi9MEl:, CIRBERHCWU9.4ug/
ml, 26.7mg/gCre& MIE DH EIZ 100 & F NIR
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Table 2. Urinary Concentration and Excretion Rate of Hydroxyproline

Cd-exposed group

Bed~rest group

Control group

N G.M. (G.S.D.) N G.M. (G.S.D.) N G.M. (G.S.D.)

1g/ml 9.4 (2.0)" 0.6 (3.7 0.5 (3.9)

F Hyp mg/gCre 24 26.7 (2.2)% 7 2.1 (2.9 2 5.3 (1.2
pg/hr 446 (1.9 33.8 (3.3) 52.8 (4.86)
pg/ml 14.3 (1.5)**» 24.4 (1.5) 20.8 (1.4)

P Hyp mg/gCre 25 39.8 (1.5)° 19 80.2 (1.5)* 24 40.4 (1.5)
gg/hr 726  (1.5)" 1384 (1.9) 977 (1.8)
pg/ml 25.0 (1.5) 20.9 (1.4) 24.6 (1.6)

T Hyp mg/gCre 25 70.5 (1.8)*** 19 81.5 (1.5)*** 24 41.7 (1.6)
gg/hr 1253 (1.5) 1406 (1.9)* 973 (1.8)

G. M. Geometric mean, G.S.D. Geometric standard deviation

N  Number of samples detected, a) p<0.001, compared with bed-rest group

£, X%, £x 8

BIVZEILSEBETH-1, —H. BEDEA
HETINBEEIAVNVOEEEZR LUz, CIRE
EBHEBLEVEABRERHERD L, IEDOHIHL
PIZEMETH - 7= (£4p<0.001) o BRMEE 1
Bz Hit I 57 I VBE (BHER) & L(FED

U7=dd, CARTBEER TIZdd6ug/hrE BVME (p<0.

001) ZRLZ=DIZRL, BLEVEARTIEIXRR
VAW THYD ., F Hypld. CARBEEFRICOAREM
Lo

P Hypld, CARTEERIZE N T14.3ug/ mlE&
BE (208ug/ml) KVEM (p<0.01) R LI
LU, CreTHIEY 5 &39.8mg/gCred 2V, X
BEOME (40.4mg/gCre) EEWIH BN 2o
Too —F Bl EVEABTE244p0g/mITHY .
KRR & I HR BN 5 2Dt OBV EAER
L. FEEIZ & V80.2mg/gCre B8 B IZ B IRE % 7R
Uz (p<0.05) o CAREBER G B-ZVEARE%
HARB & BEOHIERIZEVWETH - 1=, Bt
Ry, CIREEH A LA DNl o720, T
NIZEAREZ VZEABTEBWVEEZR L (&4
p<<0.001),

p<0. 05, p<0.01, p<0. 001, respectively, compared with control group

T Hypid, CAREEH (25.0ug/ml), BEY
FEABE (209pg/ml) EHIZNBLN (24.6ug/
ml) Th o708, CreEIZLVCIRBER T
70.5mg/gCrel MBE L VBBRE %R L (p<0.001),

- EREXVEABIIBNTCHEWE (81.5mg/gCre)
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R Uk (p<0.001), BEERGCIRTER (1253
pg/hr), Bl-Z VEAE (1406 v g/hr, p<0.05)
ELIZBWERSAR DNz, FLCCIRBERE
\B-2VEABOMICER RS, AEIEDIZEV
XNV TCHoTo .

F7, CIRBEROT HypsF HypoRliZidr=
0.70 (p<<0.001) & IE DB FRD Bz,

MR OHypilE % Table 3 IZ/R L7z,

F Hypd A Fi9Eid NBH CE1.51g/mlT
HolzDizn LCARTEEBIZB W TIX 2.5 g/ml
THY, NBEHIZEXCHLIZEBEEZRLE (p
<0.001) ZHIZH LELEDEABTIE 1.Tug/
mlTHY ., WEHEDEZADNEDI >z, CIE
BEH B VEABRERUKR TS &, HENHDS
PIZEEER LU (p<0.01),

(T—F) Hyph&MEHiEL, CIRBERTII3Y
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Table 3. Serum Concentration of Hydroxyproline (ug/ ml)

Cd-exposed Bed-rest Control
group group group
N G.M (G.S.D.) N G.M. (G.S.D.) N G.M. (G.S.D.)
F  Hyp 25 2.5 (0.2)***= 19 1.7 (0.2) 24 1.5 (0.2)
(T-F) Hyp 17* 3.4 (0.2)® 18" 4.4 (0.2)** 22* 3.5 (0.2)
T Hyp 17* 6.0 (0.2)* 18* 6.0 (0.2)** 22* 5.1 (0.2)
N Number of samples examined
G. M. Geometric mean, G.S.D. Geometric standard deviation

p<0.05, p<0.01, p<0.001,respectively, compared with control group
a) . b) p<0.01, p<0.05, respectively, compared with bed-rest group
+ For 8 specimens of Cd-exposed group, 1 specimen of bed-rest group and

2 specimens of control group, the data of T Hyp were not available

£, £, k2%

Table 4. Correlation Coefficients between Urinary and Serum Concentrations
of Hydroxyproline '

Serum F Hyp Serum (T-F) Hyp Serum T Hyp
vs vs. vs.

Urine F Hyp Urine P Hyp Urine T Hyp

Cd-exposed group 0.422* (N=24) 0.592* (N=1T7) 0.629** (N=17)

Bed-rest group 0.444 (N=T) -0.069 (N=18) -0.237 (N=18)
Control group -— (N=2) 0.323 (N=22) 0.343 (N=22)
N Number of samples detected, « p<0.05, += p<0.01

pg/mlThHY, REH (B5ug/ml) LEKEDER
RlTre TNIZK LEREVZABRTIE., 440/
mlTCHBEIZEREREICE L (p<0.01), CIREZE
BIVLEWEZR L= (p<0.05),

T Hypid, CAREER TIXZ DM FIHEA6.0
pg/mliTHY, HBEHD 5.1lug/mlEVERICE
WEER LR (p<0.05) XHIT, BlZDEAR
ZHENTH6.0ug/mlEEL (p<0.01), ZOER
CARBEB AL~V Th oo

F7-T Hypld, CAREEEB CIX F Hyp& ORIz
r=0.78 (p<0.001), B1ZX VEABHTIZ(T~F)
Hyp& ORIZr=0.80 (p<<0.001) & W& EDIH
Mnd bz,

RIZ, HBICHITBRE MEFRE & OEE %
~7z (Table 4),

CARBEM T, F Hypld r=0.42 (p<0.05).
(T—F) Hypit r=0.59 (p<<0.05), T Hypid r=
0.63 (p<0.0) TEDMHEMNHZON, LL. B

ul
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P ZHEIHLH

T2 VEBABICBEOTE, WG R E i BEE
AR BN o7z, ZNIEHBHTHRET, BHE
Fiah -1,

£ &

RFDF Hypld, MBETRIIELALREIN
HNZE PO L TCIRBEER CTIEE Ly #mass
HbNiz, —F. P Hypld BEERI 7. WRH
EEWNIAONREP oMz, UL LEFS [6] i,
AREZEDRFIZRT Y A VPRI Lz EH/E L
THED, R2DBREIINERZIBDTH -T2,
ZDENMZONT, K HOHEIEKRFFRIRIN
TWEVWDTIERICBEDENRHHDIS L
Vo F. T Hyp&F HypdDFHIZIZIE DAHBIAER
H oL, BT HypD#EmZXF Hyp DEAH Bk
LTWnaEHNXN,

F Hyplk, MIFPIZEVTCHEMEERT I &N
HEE Lo CAREEH CRARBIBEDETIE
LT, ZOMF VSV AOEEDLER Uizl
Rhablah, 22T, MEFOF HyplRE & RIR
AigEDIEE - XN 5 MECre, Urea N, Cere
DIEEE ROz WTNOHFERETIIEL, ZOLF
BARGEEET M2V RN DEEZ BN
7=o ¥z (T—F) HypldBfEZ/RL TidWizdh 5
7z MEPFTIET HypiBfEEZRL. F Hypt D
Mz EoHEERAZ BN T, T HypOEEIZ
IEF HypDMEARE L TW3H0EHMEND,

A BB 5 MFHypOFE T <, Lrd Z
NBER Uiz 0FEZA BN, BEHIIAHE
BEOMBTEEY I/ BEAE L. B0y
BRETCE b o EHE LTS [T], Hom
HEeRCrefEN Smg/dIA T O DDA ENRE LT
BD, ZOBPINZRBZDONE Ltz

M7 & REc BT AF HypBE I HERA B,
RBTHEIMOELVWSDIEF PIFRELENZ &
b olz, ORI DRFPOEMIEA—/N—Ta—
WZkBHEMbHHEELZBND, CIRBEEDRF
N Fafydal) yofutEms, Bkl 5H®
WMINEEIZ L BEINTNWSA [3], BxDBERT
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BENIZMZ T, MFOEINZLDF—N—Ta—
BB ENTRINZ,

25— VORBIZEE L T Blysyl oxidase
DIEEIEEINS &, KBRS —F UBREEID
EWEN (8], ZOKIxas -y VidoBanse
TWEEZXLBNTWS [9], HO B, ClickY
Blysyl oxidaseiEHESHEI N EHEL TV B
DT [10]. F Hypo#Emix, a5 —% VO EMN
BARBRTE RV EEZ BN S,

F/=. F HypoIi&E, FFETo Hyp oxi-
daselz XK VFHINTHY . ZOEENHEIND
&\ F HyphBETY V384 FO% s 54 VK
VEBANOREESEIEX N FIZF Hypt LA T 5
ZERBEINTHD [11] , —FH, Cdizk-T
Ja)) viFvy—BEENEEI N & OREHN
H5 [6] o, HEL T3 Hyp oxidase H#
EEZFTTNWATHEENEZ DN S,

ZhicxH LB VEABTIE, BP0 F Hyp
BEETH - 7=2%, P Hypld @\ ME%ZR Uiz,

Fio, WEFIEHENTH, (T—F) Hypld@WE
#R Ul MHTE (T—F) Hyplc 7% 4
FEOBRIMEOHEEE HypdbaFEhnsd 2 &ndE
IntTnwa [12] 28, #HF I 25— VRSB & ITBE
ERWEINTHWD, BREVEATIIEHEE
EHESTHWADT, ZOEMEZEELTRTFAF
BiE3b0 TRV ERDNS, (T—F) Hyp
&T Hypk oRlizid IEQHBENA B, T Hypd
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Evaluations of Exposure of Farmers to
Pesticides and Its Health Effect

Kazuko SHIROISHI, Tomizo NISHIBUCHI, Yuko HORII
Tetsuo SHIMMURA, Eiji OOURA®, Kyoko KAWAGUCHI'
and Masaaki TERANAKA?®

2 5 BIE (v /(v My ) BhfFEMRONKRFTORE, RPRERHE
HBLOMmME2Y) YT RF5—¥ (ChE)EHMELZHIEL, UTOREREE:.

1. BESmIEER 2 ~ 6 BomE iz X BREDER S Th 5 MPP, BPMC & & U EDDP
PEHENT, ZNHDORDIZHEBENED b, &HIZWML Tz,

2. M EREEC FERE MEChEEMEEDBEITAL DNEh -1,

3. EAEEORBWTHS DMP, DMTP iXBAIEE D12 HBRICIIRE LT X TORPIZ
BHEXh7-o DMP & DMTP Miz#BBid 4 onizs, MEFRERE L OMEIR/ LN D -
7o

4. DMP, DMTP BI3BArFEEE (FREGHR), BAArFRRHE IS
5. MMEChEEHEEIT R BERHY, BAFEROBRIZHE > TET LT

RO BNz,

) VRDHDINI Y — A A FRBIETMIRR
mEF2Y) Vy2x575—¥ (ChE)DEEEZETX
"B ERHMBNT WS, EEDBINETIZIT»
=FAEIZ BN T, BB FEE O M ChEFE B
FEBEFHBEIZBETLCWAZE, ZOETIR
BAEEIZES D THEZ b o7 [1l L
PUBERBIESSEBTTCHEEVWHIMELEEED

THEF Lo

HRE SV FHE

HEHIKAOREEARFET, 1HFILE
14, 6HHDEHIZBRTH D, REOBAIIEHET

ICREBIRD 20
BEEZROFERPELIIZTIIZE, EBELHE
RIZIBT A BERD D, 2 TMEFDRE, K
hREWENEL, BEELEETSEEHIZMFE
ROChEEEEZREL, EBEEZOEEIIOL

BIZfT ol A LZEEIVTROE / NL Dy
Fy BRFIC, Zild MPP {0,0-dimethyl-O-
[3-methyl-4-(methylthio)phenyl] thiophosphate}
(2%), BPMC(2-sec-buthylphenyl-N-methylcarba-
mate) (2% ), EDDP(O-ethyl-S,S-diphenyl dithio-

1. BLURELHE 2. WoREARER
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Table 1. Subjects and Working Conditions of
Pesticide Sprinkling

Subjects Working Conditions
Family Case Sex Age Area Time Amount
(years) (ha) (min) (ke)

A MOP 90 a0 360
B 2 MR 60 a0 w0
c o M T 70 10 o
p M % 20 1w &
E 190 1\1_;'[ gg 3.0 90 120
oL ¥ n s 10 1w

M Male, F Female

phosphate)(1.5%) 2ERBETEHDTHH. N
SEDWE, £, BEBAARIEZTable 1 IR Lo
EHIBOAET E Bk 2 BIOET 3 H, M ER%E
FEL U7z RIZAR y VRERW . BMBTNIEAS
BT H OREIZ, FEA RGNS E B X OEAA»
H4H% (24125 8% ThHb, BAME QMK
EERT 5 2 ~ 6 8L, RIX1265EH% 12 REL

Ufzo 4 BB 2 ~ 4 BRHICER LT,

WAE B i3 mw MPP, BPMC, EDDP, R
DMP(dimethylphosphate), DMTP(dimethylthio-
phosphate),Z V7 F = (Cre, BEBIEDH)
BIUMBEPChEFEEETH S,

HEFHE G %S MPP, BPMC ¥ X U EDDP
ZOoWTEIZhI— MNP HFTLEFID HRZ
uw /57 kAEEAEE (2] KXV
2, PVBFNIZH— M) v VAT LADDOER
BEB T F ) —~F Y U EAW(Fig. 1), R
DMP 3 & U DMTP iZ 2V T id Daughton#t [3]
#RAWFPDHF R 70w + 7 F 712 KVRIE L=(Fig.

LW ER H135

Blood (2ml)

add 10ml water, ultrasonic treatment

C:is mini cartridge

wash with 10nl water

eluate vith 15ml acetone-hexane (1:9)
Eluate

dehydrate on 1~2g anhydrous sodium sulfate
evaporate (below 40C)

Residue

dissolve in 2ml ether-hexane (1 :9)
Silicagel mini cartridge

elute with 20ml ethyl acetate-hexane (3:17)
Eluate

evaporate (below 40C)

Residue

dissolve in lml acetone

Test solution

Gas chromatography (FTD)

Fig 1. Determination Procedure of MPP,BPMC
and EDDP in Blood

2 )o Creld Jaffe &, ChEE®Z I VLT FNVFF
a ) VEREEERV,

& S

1. IMEFRE

AR RT A o M+ MPP, BPMC 35 & ¢* EDDP
HEBRTHRETH -, BAYE Tk MPP,
BPMC 3£ Bom@EicgE Sz, L L EDDP
B 3ABTHRHETH oo 4~5 HEDRETIL
H#EDE L& 1 412 BPMC 2% S =03 (B 1
4.4, 7.6 ng/g), FDMIFT X TTRBEHTH -7z0
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Urine (5ml)

add 0.5g calcium hydroxide

shake

filtrate after centrifuge

Filtrate

add 1g Amberlite (120, H*)

filtrate

Filtrate (Iml)

concentrate (60°C, N, gas)

Residue

add 0.5ml BTT reagent

benzylate (60°C, 30min.)

add 1ml saturated sodium chloride solution
and 4~5 drops of 6N-hydrochloric acid

Extract

dehydrate on 1~2g anhydrous sodium sulfate

Test solution

Gas chromatography (FPD)

Fig 2. Determination Procedure of Urinary
DMP and DMTP

BAYE oRlEERZ Table 2128 Lizo MPPIX
2&DBMEERL, TNTN11.4E£20.4 ng/gTh-
oo ZD2H%EBRLI10BDFY, BEERZEDT 3.5
0.9 ng/gT# %, BPMC T3k E5356.9 ng/g T,
DUNRIZL BDRELLBEEZRL TN, ZD1
BE< Fy, EREZEITTS, 3.8ng/gThb, B
DDPIIRTR D E BN 3 BBTKRETHY, BEIE
24.7 ng/g TCH -7z HmD 1 ik MPP, BPMC
TLHEEEZRLEET, TNEBRLNLZDS bR
I8 RDFY, BUREZEIL8S, 4.3ng/gTh-
2o MPP, BPMC, EDDP3fEOM#EPEE
BPMCA®m LB LANVIZH Y, MPP 00.9~2.9
fEDEETR LTz, MPP & EDDPOEE X ED
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Table 2. Concentrations of Blood Pesticides

Subjects MPP BPMC EDDP
(ng/g) (ng/g) (ng/g)
A 1 3.0 4.1 ND
2 2.5 3.9 11.2
B 3 4.8 7.7 3.8
4 2.3 4.7 ND
C 5 20.4 56.9 24.7
6 3.0 8.8 ND
D 7 3.5 9.5 16.9
8 11.4 14.3 104
E 9 3.6 4.6 6.4
10 5.1 14.3 8.0
F 11 3.5 3.1 3.9
12 4.0 6.8 94

Samples collected 2~6 hours after sprinkling
pesticides
ND <0.5ng/g

DPARBRHEOLDOBH -2 dhdhbbd, B
SN 9BDETHBLEVIZLERIZ EDDP 0IiE5
DEEETR L, MPP 00.8~4.8f5DWE % 7% Lo

BEEEMAEOMIZIZW TS AEBEBIRAED B
N(p<0.01), 3TEDBIKIIMHE > THML TS
e o,

2. Rt MPP R34

3TEDEEDS B, MPPIZoWTIRAREMIE L
T DMP, DMTP #RFIHE23N3, Z DR+
REERE LIZEZ S, BAITHORFICERHEX
NkEZ 34T, WFhd DMP, DMTP % & iz
B Ul B X DMP 280.09~0.14, DMTP A%
0.08~0.12mg/1 T - 7=

M A ORIESER® Table 3R Lz £B0
Rz L, DMP ORIEIZ0.11, &Ei11.85,F
130.68mg/1T# - 7= DMTP i35R{E0.04, 5 50.68,
Ei5130.32mg/1TH Y, DMP 2 BRTEL/KIZE
VWERDBR DTz, £22 VP F 2 VIZ X DEIEE
ZHFE L7=ss, DMP, DMTP ZNEFNDF#Hit
0.68, 0.31mg/gCreTdh - 2o

BAHE»S4~5 BIETIR 7T RIZREWIBREEN



Table 3. Concentrations of Urinary Metabolites
of MPP®

DMP DMTP
Subjects
mg/l mg/gCre mg/l mg/gCre

A 1 1.85 1.06 0.68 0.39

2 1.70 1.79 0.49 0.52
B 3 0.77 0.50 0.47 031

4 0.74 1.72 027 0.63
C 5 1.02 1.02 0.40 0.40

6 0.31 0.35 0.19 0.22
D 7 0.28 0.31 0.13 0.14

8 0.48 0.40 0.25 0.21
E 9 0.11 0.27 0.04 0.10

10 0.39 0.30 0.32 0.24
F 11 0.21 0.18 0.25 0.18

12 0.33 0.31 0.39 0.31

Samples collected 12 hours after sprinkling of

pesticides
a) 0,0-Dimethyl-0-[3-methyl-4-(methylthio)phenyl]
thiophosphate

Tabled. Correlation Coefficients between Con-
centrations of Blood Pesticides or Urinary
Metabolites and Working Conditions

Ttem Area Times
M P P —0.06 —(.248
Blood BPMC 0.068 —0.230
EDDP —0.215 —0.361
Uri DMP 0.804 ok 0.682 *
TRe DMTP 0727 sk 0.585 sk

% p <0.05, #% p <0.01, =k p <0.001

(W14 DMP &), Z0OREIXDMP0.11~
0.33, DMTP 0.05~0.49mg/1T# > 7o DMP & D
MTP DRIz AEBIXERD D=0 (p< 0.001),
B REREH & M BEORERICHEBILER
B BN 5 T2

&L AR 135

Table 5. Cholinesterase Activities in Sera -

Time after sprinkling of pesticides

Before
working  2~6hours 4~5 days
Subjects

ChE-I ChE-TT AChE* ChE-II AChE®

au/m @/ G au/m 0o

A 1 1488 255 829 535 64.0

2 1589 329 79.3 665 - 58.1

B 3 2892 1535  46.9 1652 429

4 2603 1065  59.1 1230 52.7

c 5 1911 728 61.9 765 60.0

6 2468 2267 8.1 2032 177

D 2829 2279 194 1585 43.6

7
8 2264 1551 31.5 12564 446
9

2937 2887 1.7 2018 313
10 1836 1635 10.9 982 46.5

11 2229 1935  13.2 2232 -0.1

F 12 2219 1986  10.5 1812 183

a)A ChE, Ratio of reduction in cholinesterase activities
[ChE-T1]—[ChE-II] N

[ChE 17 100
b)A ChE, [ChE-I ]—[ChE-II]
he 11 0

3. REBHIEE S OBk

Table 1 2R Uiz REEEOAE R X U BAm R R &
OBRBRIZ OV THRE Uiz, M REBERE & ORIC
T YOS E bHEBERRD a0z UMUK
D DMP LU DMTP Wi 4B’ H Y
(Table 4), N7 V7F= VBIEBTHRE
Tholco BEOBMARIT 1 ~2 5 —VED40
keZBALTWADOTCRERTCACHEREAL
HERB LN, BEUZVOFEAREE (H5W
W EAER) & DMP, DMTP Oz A B
B olte 2O EIRBIZBEENSTTIERR
bl BB RERED LM g=dDEED
N5,
4. IMFEFChEEEE

ChEEMMEORERER % Table5 IZR Lz, AR
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Table6. Correlation Coefficients between Urinary
~ Concentrations of Metabolites or Working Con-
ditions and Cholinesterase Activities in Sera®

Item ChE AChE
Urinary DMP —0.926skk  0.043 skokok
concentration DMTP  —0.845 skokok 0.769 sk
Working Area —0.722 #* 0.735 sk
conditions Time —0.642 % 0.787 %

* p<0.05, ¥k p<0.01, 4k p<<0.001
a) Data 2~6 hours after sprinkling pesticides
were used

B RIZS BREAAEBRTIILBMET Lizo 2 ~658F
R OMEIZFHTAIU/NTHY, #HiZ2551U0/1¢ %
LLBEERLEADL N, ZDEEHARTO
Iz 2ETR [(BAiRTOChE— &% D ChE/
BAigiOChE) X 100]TET L &RIE 1.7,5%%82.9,F
$935.5% & 12V ,ChEFEHEETORTH o722 &
DRENT=, Atk 4~ 5 B TIRBARNIZ TR
BOEEEZR L. 2~ 6BE®RIZELET LT
72 b DIF64.0% 12 F CEIE L ik =2y, F3540.0
% EEFEMZIHEINTE ST, T UABEHTH
BEVIZEWTIEELT I L DI XA b,
ChEFEMEOE TR E ME+FBEREE OB L
DEAZBNTHRD BN 2D o720 UL ULRFR
W& OMIZIZEEHEBESRD 5, X HIZEAH
F¥EE S OMTHHEMENRD BNz (Table 6),

& £

BEE /LDy Wy URFIEEA L rEE
RZBIZOWTHMEFOREELNE Lz, TOBERT
DBEDOERSDTH S MPP, BPMC, EDDP 3 %&
DRSO IEFIZEB I N 2N HIEEBAmETHIZ
FREINE» 723D THY, RERBEDH -
ZEMHRIN, 3EORSOMBEFREIIEE
IZFEBEA A B, FHER s TR R TNBE I &A%
o si=,

BAEEEOMBRTREREICONWT, HEDL
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[4] GMP P »EMmER CIRRBEHE I, 248564
BIZIZDHITOREIN TR DEENEHE L
Thb, FRETEEERT NS 2 ~ 6 KElRICE
MU THRIETELDDEEZ BB, -
ChEFERENIEDVETLTCWA 302350, L
) BIREAIFER S OMIZHERED BN BDT,
NIRVXEBEDORBID-I-E#EIN, ZOZED
MEFIZREENZEBHD 1 5 ThH0d Lkl

U2 UMEChEEHEDET & 3 i B IE A4
Y (RS N it

BfrH4~5 BB MPPRBEBETRHBRHTH -2
A, BPMCiZ2 BicHi Ikt 202 BiIEHAE
LBAHOD 2 BRIZBUOEAET - TEY, 20
%I ARBLTWZ, ZDERMZHEDIE LEAHIE
EFT DD 6BV, RD2HBERNTIE
xﬁtﬂfi)oto

BIED 1 2 TH5HMPP Of#4 DMP, DMT
Pl 12isER Cli 2RI I N, 38138
FRTHICOBHLTEY, ZhiZFEED2~4 HE
KEUREEZHEM L kb RIS, B
¥ H @ DMP & DMTP OBE* 83 5 & DMP
BEMEER Uiz, E-mBIZIZHBEER1ERD HN
7o U LI O MPP B X UMD 2 B & DM
Bldaonizd -7z, MEFRERE & RPREY
DOBRZHEICR UHEIRIZEA LR, Z0OE
HIZOWCRT A Z EIZEE LW, Mzl KR
BALBESENE SN TVWBIZH b 5T, fFE
BOFMIFREDS 2 ~ 6 BEfE & JEA o =iz Tid iz
NEBDOND, RPREWEBHRIEEROMEICIZE
BB HY, FEEDESWD DI ERBWH S
, BEEOS» ol B REN,

B D 4~ 5 BRRIZIE 7T 2ORPIZRBWHK
HENi=, fidDEEY = ORI 128F 8 £
HAERVEBELTEY, ZFolkbiztkiiahkzdok
B b, 2EHORRE BESMELTHEND
4205 bREMIABREBINZDDE 24T, WT
NLBHTHOBHD 4 BERTH ol FHED [5]
3R DMP, DMTP 285 B#IZBHE I h=Fld H
5EBRRTEY, RbrOWEETAICEEEEET
LB,

MmEFChEFSEEHE Lz 25, BA%ROET
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Rz HAEERRD BN TNHDT, REREICXD
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SEOFE BN, MFEFChEFERENI R B E
TULEBRREAERIRKTREORD S, &2
BeARSRE B 3 Rk & BREIZ D7 > Thilz, AU
YRS % 6 TIT - 7o Ttk O ME P ChER, AR D F
HIZOWTET LTHY, Bl HXTE08REE
REFZ T, ZOZ LIFREDRIEZERREIZ

DIVERT I EOEREEZTRRT 5DDTH D,

&t =

BERZDIZHIY, ZHEERREWOREER
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Serum Uric Acid and Other Biochemical Components
in Inhabitants of Toyama Prefecture

Yuko HORII, Tomoko TANAKA, Mineko NAKAZAKI
and Kazuko SHIROISHI

O
EL, ROZEFDIP T,

RAEROMEIZOWT, REBOFBIZBENDHD L XN TWBEERS 2R

1. MFREEIIREZE, ZU7F Vv EEOHBENS DB OBMBENSRIN,

2. BRBRIMAE TR, B2 L5 a—,

BEZRL, BERBICECILDN,

) VIEENEL, BRE-2 VX Fa—- ik

3. BREBMFEORRTIE VS /AT IF—¥, y~- IV INISU/RARSF ¥ -8, a)v
IRAFZ—¥, BEAQ TNITIVBNEEETL, A/GHITE FEEZ TSN O,

T4k, INETRADERERES, REERS
DIFEREREIZ DWW CHRE L, RERE & EHEE i3
Boszez®ELE [1, 2], £, BHEIE, B
HeRE-e, PEMEN R EOMEREE 020255
Lol [2, 3lo =, BURREOMBER
BRUANWEEERT 5, ThETHRERZT-> &
=A%, SE, INHORKRHIZONC, RELUSNO
e DELFER D ZHE L, REREE OBIEIZ DWW T
&E‘j’b?‘:o

HRELVFHE

HEITEAIX, 128 EOBMITH, ik
450% (MB¥ T67T8)Th b, FEIXI98TEILR IZ5E
W Llzo BRIMBSHENFHB2~8TH B,

MmEDAELEREETIZREB(UA) O, REZ
F(BUN), 72 U75=(Cre), a5 a—)
(TChol), BHE-22 125 v— )V (HDLChol), =
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¥R (TG), V) VBB (PL), BEHQ(TP), 7NV
73 V(Alb), +S A7 3IF—¥(GOT, GPT),
y=I VT INEFTURARSF T —E(y-GTP),
al) Y5 Z5—+¥(ChE), PVHVKRXT 75—
B(ALP)TCH %, fllZiLTechnicon A.A.SSR#%
vy, UAlduricase EHSPT#, CreldJaffer, TP
Biuret#k, Albldbromocresol#:, y~GTPidp-nitro
anilide Z'B#:, ALPiXBessey—Lowry #, BUN,
TChol, TG, PL, GOT, GPT, ChEIiEEE i,
HDLChotiz D¥ v Clddextran sulfate-Mg?* 4 Eifh
BERKIZK VT 5720 A/GH(A/G)IZDWTIZTP
EAIbK VRN Uz, BE#E (Ob) X EMDFE [4]
X DRD,

BREIVEE

1. [REREIZDONT
FHTIE, UAMEIZ2.1~11.8mg/dlD&EREIZH YD



B R A
Table 1. Serum ‘Levels of 15 Items in Males
Age group

Item (years) Mean Range" Min® Max?®
12—19 6.1 3.1—9.1 3.5 9.9

UA (mg/dl)
‘ 20—85 5.5 3.1-7.9 2.1 11.8
12—49 15.1% 9.5—24.0 8.0 35.9

BUN (mg/d1)
50—85 17.2* 10.7—27.6 10.9 31.6
Cre (mg/dl) 12—85 1.3 0.9—1.7 0.9 2.7
12—24 163* 113—234 108 248

TChol (mg/d1)
25—85 182# 120—275 98 331
HDLChol  (mg/dl) 12—85 46% 29—72 21 87
TG (mg/dl) 12—85 135# 48—381 36 710
PL (mg/dl) 12—85 220% 153—317 114 357
TP (g/dl) 12—85 7.4 6.4—8.4 5.7 11.6
Alb (g/dl) 12—85 4.7 3.9—5.5 3.6 5.9
A/G 12—85 1.9 1.3—2.5 0.9 3.5
GOT (u/n) 12—85 26* 14—48 13 149
GPT U/ 12—85 22* 8—59 6 129
‘ 12—19 14*% 8—29 7 34

7 -GTP (U/1)
20—85 30%* 6—149 5 332
. ChE (U/M 12—85 1641 907—2375 508 3188
' 12—19 4.1* 1.4—12.1 1.4 10.7
ALP UM

: : 20—85 1.7% 1.0—2.6 0.8 4.7

# Geometric mean

1) Range of 2 standard deviations

2) Minimum

3) Maximum
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Table 2. Serum Levels of 15 Items in Famales

Age group

[tem (years) Mean Range"’ Min?® Max?¥
12—49 4.0 2.4—5.6 1.8 6.8

A (me/dD) 50—92 4.5 2.5—6.5 2.2 8.6
BUN (/) 12749 13.7% 8.2—22.8 6.6  24.0
50—92 17.2% 10.7—217.6 9.0 35.8

Cre (mg/dl)  12—92 1.1 0.9—1.3 0.7 2.2
12—24 163* 113—234 116 242

TChol (mg/dl)  25—49 182# 120—275 104 312
50—92 203* ©139—298 121 335

HDLChol  (mg/dl) ~ 12—92 49*  32—T6 22 90
TG (mg/dl)  12—92 125% 43—362 41 728
PL (mg/dl)  12—92 220* 153—317 138 389
TP (g/dl) 12—92 7.4 6.4—8.4 6.1 9.5
Alb (g/d1) 12—92 4.7 3.9—5.5 3.6 5.7
A/G 12—92 1.7 1.1-2.3 0.9 3.1
GOT (U/D 12—92 22% 13—39 11 115
GPT (U/1) 12—92 16* 7—40 5 229
7 -GTP (U/1) 12—92 13* 4—38 2 239
ChE WM 12—49 1542 926—2158 874 2477
50—92 1700 884—2516 709 3384

12—19 2.0* 0.9—4.5 1.0 6.5

ALP (U/D 20—49 1.3* 0.8—2.2 0.6 6.4
50—92 1.8% 1.0—3.3 0.7 6.4

# (Geometric mean

1) Range of 2 standard deviations
2) Minimum

3) Maximum
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Table3 . Frequency of Abnormal Blood Chemicals

Male Female
High!> Low? High Low

em  NU(%) N(%) NGO NG
UA 12(3.8) 5(1.6) 16(3.6)  9(2.0)
BUN 5(1.6) 7(2.2) 9(2.0) 12(2.7)
Cre 4(1.3)  0€0.0) 15(3.3) 15(3.3)
TChol 7(2.2) 10(3.2) 16(3.6) 8(1.8)
HDLChol 5(1.6) 7(2.2) 6(1.3) 10(2.2)
TG 13(4.1)  2(0.6) 14(3.1)  1(0.2)
PL 5(1.6) 6(1.9) 8(1.8) 8(1.8)
TP 8(2.5) 3(0.9) 8(1.8) 3(0.7)
Alb 9(2.8) 3(0.9) 3(0.7)  2(0.4)
A/G 8(2.5) 17(2.2) 12(2.7)  3(0.7)
GOT 12(3.8) 1(0.3) 21(4.1)  7(1.6)
GPT 11¢3.5)  1(0.3) 18(4.0)  7(1.6)
y-GTP  12(3.8) 2(0.6) 25(5.6)  2(0.4)
ChE 8(2.5) 17(2.2) 18(4.0)  3(0.7)
ALP 12(3.8)  1(0.3) 15(3.3) 7(1.6)

1) Higher values more than the range of 2
standard deviations

2) Lower values more than the range of 2
standard deviations

3) Number

Ty R ZEL5. 71 1.3mg/dITH - =0 202

ErHERTI0BRRA®L, ZOFEHEEE. 115

mg/dIT#H - 7= (Table 1), Tl%1.8~8.6mg/dl,
SEHMEIFA.24+1.0mg/dITH o 72 o50mLA L D
4.4%+1.0mg/dl TCHOB R IZHARBETH - 72 (p<

0.001, Table 2)o BhEENRS &L BHIFFEEZR

Ulzo ZODXIIZHE, FRENLDBNIZDT, T
OIEHZ BT - T, FHEZ10BAROEE & 208
FORAIZ, 50K OFEE &S50 LD
ﬁ%tﬁ*ﬁ?‘:o

REEDMED B BMILT.0me/dl, ZHEIL6.0mg/dl
DA% ERBRINES T 5 & 2D HBEBITBHELH
(15%), LHEix24Z2 (%) THEIAERTH 57,
ERERIMAE* S KBRS L, T TEZERFHE L
7o

2. DENFER DI DONT

B ER  $B135

BECFREEBIZOWTB LI DFY, BER
% Bb, BAME#%Table 1, 2R Lz, ERS
#il3Cre, TP, Alb, A/G, ChETH YV, MBiIE
EHFELOPF % LTz, HBERBIZOWTD
R RIS BRI EE U,

I EV R DK BT DIZ B & 3kIZBUN, Cre
Tholzo SO0BRDOLETIE LR TEHHENES
TChol, PL, GOT, GPT, ry-GTP, ChE, ALP
BEM LTz, TR NI DRRR {405k
B LIZ U0 ETCRIE—EEE 25T,

RIZINEIZ X VET LD BHETP, Alb, A/G,
ChE, #&#HDLChol, AIbTd -7,

0BARBOEEE TIIRAL AN R HHE N
HY, BEETIE, BLALPAEWLUARNVIZ, B
TChol, TG, PL, 7-GTP, ##TCholld¥# Iz &l
'C‘f)of:o

HZIITPLUAORTCHOIHEE THDN, 2055
Bk AEE %R L= DIEBUN, Cre, TG, Alb, A/G,
GOT, GPT, y-QGTP, ALPTH -7z LHENSH
%= L=DIHDLChol TH Y, 50rEE E Tl
TChol, PL, ChEd & D o7 ALPR £ TS
A ED - 72, ZOERTREEIBEEZR U
508 LA b T BUNIZ 2T A D e h o 72,

B Eofs2E, HECESXSEEEERI V-
TG, HIN—F 2 oW ERRBEEDCHEY
e, ZOBENMIHILOEREELL, 2O
HBH (%)% Table 31278 L=,

REZOHEARIZONT, BHEIITP, AlbTHIE
DREENFEFGIZEL, TPTEIREESLHT
£, Albl 9 BL&ENI0~30RICHE Lz > BTP
AR EIZBEDD DIFAZBTH >0 v ~GTPT
b SHEOREEHHEBIIERIZRD HH D 40~505%
(7 B/128)I2% < L b,

#HTIEGOT, GPT, y-GTPTHEDEREEL
60mERIZ %< GOT 74(11%), GPT 74(11%),
y-GTP 11%(18%)THh o'z ZDIHIEHE
HEFEDDHDIISETH -0

F7-, BHETETP, Alb, TG, PL, HDLChol
BEORESBBRBOEENS <, ETIEBUN,
Cre, TG, PLTEBRBRMEEDD DN AhbIic,
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Table4., Comparison of Blood Chemicals between Hyperuricemic and Normal Subjects in Males

Age 12—19 Age 20—85
Uric acid Uric acid
<7.0mg/dl =7.0mg/dl <7.0mg/dl =7.0mg/dl

Item Mean SD Mean SD t-test Mean SD Mean SD  t-test
BUN* 16 1.3 15 1.3 16 1.3 19 1.3 sfolote
Cre 1.1 0.2 1.2 0.1 1.3 0.2 14 0.3
TChol* 154 1.2 161 1.2 178 1.2 207 1.3 stk
HDLChol* 49 1.1 48 1.2 46 1.3 46 1.3
TG* 102 1.6 148 1.6 131 1.6 225 1.7 etk
PL* 202 1.2 211 1.1 212 1.2 250 1.2 selele
TP 7.5 0.4 7.9 05 74 0.5 78 0.8 ok
Alb 50 0.2 5.1 0.4 48 04 50 0.3 skl
A/G 2.0 03 1.9 0.3 19 0.3 1.8 04
GOT* 24 1.3 25 1.5 27 1.4 32 1.3 ke
GPT# 15 1.5 16 1.8 23 1.6 30 1.6 Sk
v —GTP* 14 1.4 15 1.5 28 2.2 47 2.0
ChE 1782 294 1731 349 1598 389 1823 389 e
ALP* 4.2 1.8 4.0 1.5 .7 13 1.7 1.3
Ob —2.9 138 3.1 16.8 8.1 141 18.8 15.0 sk

* p<0.05, #kp<0.01, ek p<0.001. Statistical differences by t-test
# Geometric mean and geometric standard deviation

3. RERE A1LFERS DB

ERERRE & EHEBIC OV TR ELEREDFHIE,

ERREZERICTable 4, 5IZR Ui,
BHRECEEDOHHEBIZONT, BREBE T
EFBICHENTHEEEE, HERBROCred B\ E
Lz, RERB TIEBUNG BEZR LB
HEETRIEEREEDLLERD o7, BERATE
Creld @< W 7ah - 7228, BUNIEEEZR Lz, &
PHEEETidCre, BUNEBIEHBHEEDLD 3 ind -
720 UAZ DEBIIIEH B TidCre & IEDHBAAA
b ($tk p<0.01, & p<0.05), BUNTHEH
MR, ZESEICHEBESS BN (p<0.05), L
»L, BREH CTEIBEEFEIIBUNEALDBNZD
BTHoT, REEIEE LTHEIrOHEEN, Z0D
PHtRESBRBEIEO—ETF &L LTHIT bR TH
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% [6] REEHIEH 23 D TCre, BUNIZFHBH 2
BNTERY, ik, REEEEECre, BUNS &N
TERREND, BEEBIRRECEEEEZ VD
EBbhb,

BRI OV ITRERBEOTCIIE, UALOHEM
HAHONI(BERA p<0.001, Zt:FE# p<0.01,
ERE p<0.05), EFEHOTGI: kSl THB
BHONIDHTH oz REEETGOHBIE—iR
IZERHBNTEY (6], SEORETLEREBED
TG REMEZER Lizo TCholldRRERFED BHERA,
TEBERSBEZR L, %F TIHDLChol AMEE
%ZR LIz oUA & TChol DARBHIZ BT I & Bk
(E4 p<0.05, BEA p<0.01), TCholidREELE
BHRBEIE N EENTNBA [T], SEOBER
Tid, BRBEOTCholBERRL Tz, PL
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Table5. Comparison of Blood Chemicals between Hyperuricemic and Normal Subjects in Females

Age 12—49 Age 50—92

: Uric acid Uric acid

<6.0mg/dl =6.0mg/dl <6.0mg/dl =6.0mg/dl
Item Mean SD Mean SD  t-test Mean SD Mean SD  t-test
BUN* - 14 1.3 15 1.1 17 1.3 22 1.3 seboke
Cre 1.0 0.1 1.1 0.2 1.1 0.1 1.3 0.3 *
TChol* 177 1.2 206 1.2 201 1.2 226 1.2 *
HDLChol* 51 1.2 48 1.3 48 1.2 40 1.3 ek
TG# 105 1.6 151 1.8 148 1.6 259 1.7 ook
PL* 217 1.2 232 1.3 230 1.2 258 1.2 deke
TP 75 05 8.0 0.5 * 7.4 04 7.5 0.6
Alb 4.7 0.3 4.8 0.5 46 0.3 46 0.2
A/G 1.8 0.3 1.5 0.2 * 1.7 0.3 1.6 0.2
GOT* 20 1.3 21 1.3 26 1.3 27 1.4
GPT*# 14 1.5 18 1.5 19 1.6 20 1.7
r—-GTP* 12 1.7 16 1.4 15 1.9 19 1.9
ChE 1539 308 1714 242 1703 437 1841 403
ALP* 1.5 1.5 1.4 1.2 1.9 1.4 19 1.4
Ob 46 12.8 28.2 18.4 sefeke 76 144 11.8 194

* p<0.05, #k p<0.01, ek p<<0.001. Statistical differences by t-test
# (eometric mean and geometric standard deviation

ZOWCERBRBETCIBHRA, SR TEER
R/LU, BIETIRUAE OFBIDFD Bz (p<<0.001),
TO&DIZ, BFREBETIITG, TChol, PLAEL,
HDLCholAMEWE WIERIE BNz, THTGR
PLOBEEDREE T REBINE O HBEENE
WZ ERREZRRNZEBDTHY, BRERE TILE

BERH#IZETENRHHDDEBN D,
FFRBEDIEE 25 HB I >WTERTIE, BR
BB DB, LHERTCTPASELZRL, AbES
HRAREBWMEEZTR Lz, LML, A/GIEBL3k
BWERICHY Z7aT) YO ERLHD I ED D>
Tzo F7z, BRBEOBHERATTP, A/GHRER
EEEMHEER L (TP r=0.684, p<<0.001, A/G
r=-—0.428, p<0.05), GOT, GPT, r-GTP,

ChEIZ DWW Ik mREEH D BB AN E L, ChET
HUAE oMb A BNk (p<0.05)s LA L, IE
HEE TR INDIFBKER L LROBREADNE
o Tzo FFHEEE & B IR BRINAE DRI ERED R RBR
FizhEhbhTtnd [6l.L2r L, SREBETH
TPD LHERA/GOETAH B, KGRI 5
DEALDH B E BN b, BIZEREEHDOBERA
TIZAIbPHF R RBERSBEEZR L, FEREOTE
BgEbNTz, —75, BxILIEREOIFHENTTE L
TWBZ & xE Lk (8], REAREE TIXEHD
R SEL (L 2] FHEAZCBVW L, BRER
BOEMEIBELR Ui, ThEICERIBRE T,
FFSREDTTEN D - =D TR IRW M EHEIN D,

— 188~



TR2HEIALH

b4 Bk #F(1988). EILEEFES, 11, 175178,
4, EHE—(1982). AR#id, 46, 520—527.
1. BEMTF, BEPHF, BKEIE MATAHE, @K 5. BEEAFH(1985). HARERR, 43, 247—250
%, BET, PHAET LBATF SEEFFQ85). 6. WEEFEF(1983). BREARK, 13, 57—63.
EILARFER, 8, 112—117. 7. LI (1979). fER, 4951, BHEER 5,

2. EXRET, BFRTF, EART, BERT, BR KHBIE,

8, BHEIEH, AFB#75(1988). HIMHEE, 11, 8. HFMF, WEHRT, PERET, HEFF(1990).
171—-174. , AL, 13, 195—198.

3. HTHT, RET, BEMT, K RTF FF

—189—



W ILFIAER 13T

JEfE OMERS DEE (2D 1)
— TVRF A= DONT —

B BF EBHEBT

i XiEF WA M T

Serum Biochemical Components in Obese Subjects (1)
— Serum Cholesterol —

Tomoko TANAKA, Yuko HORII, Mineko NAKAZAKI
and Kazuko SHIROISHI

B B

EREROMET VAT 0 — VBEAEEL, ERECEIAEHII>VT

Bat U i s a L X7 o — L (TChol), B{&HE 2 L 271 —JL(VLDLChol) ,
TChol/ BHEZ L 25 o0—/L (HDLChol) s B L, HDLCho li3{EF LT\, {&H
Fa L2570 —/)L(LDLChol) {3, FEIEEH EEDL ST, LML, BTORIC>WT

BRI - foflEE R LT

1. B#ZEHEOVLDLCholi3E#E% R Lcds, TChol, TChol/HDLCholid, JEIEMZE

ERLNIVTH -7,

2. HEEAE TR, TChol, HDLChol ZhZhBM T, FEEEEEELELSREM T

»%, TChol/HDLChol iI&fEZ/R L7

FECAE IFERFEF I LTS TnEE D
ATHbD, Bxld, BLEADERIIOWTHRI L
25 a—JL(TChol), Btt&E 3 L 27—/ L(HDLChol)
DREIERITIE, I VRFa—L L~V EEER L
N1, TASITHOWTHESE L OREE#RET Ui,

MEE LUV HFE

WL, BEALIIHEK, 25080128 FOFER
[1]1T 2D B, [EHEOHEENTE /B34,
A6 ZTH B, BIFEIEEZTChol, HDLChol,
hEfERS (TG) Td 0, TChol, HDLChol Dl
EFEFEEICRLL [1] BEEED VR T o—
Ju (VLDLChol), BtEa L X7 o—)L (LDL
ChoDBEHICAWATGREHRE (77 =2

vSSRYIZE D HEIE L7 VLDLCholid Friedewald
Dk [ 2] Iy, TGDL/HDfEE L, LDLChol
12TChol »SHDLChol, 1/5TGEZLF[Wcd
DEHWI,

IEEE SEROAE (3] ItkbEH L,

B, FETIE, EEAHRAERUCESEE
BRAIBESIUETH D, TN THEEREREH
L7z ‘

& R

EsEOS % Fig 1 IR Ui B RIE—35. 2
9%, BE62.1%, hEiRFNFN-—44.2%, 58.2%
THD, BITEIHEIIBEMT 6%, 6. 4% TH -
fzo Eiz, IEHEE0%L EAESEETSL, Bk
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Table 1. Numbers of Subjects in Obese and

20

Degree of obesity

Non-obese Groups

0 20 40

607

Distribution of Obesity

Male Femle

Age Obese Non-obese Obese Non-obese
(years)  20%=< 20%> %< 20%>
12~19 5 @.1% 50 5 (8.3% 55
20~28 2 8.3 22 2 Gep 34
30~39 10 (21.3% 37 11 (15.1%) 62
40~49.. 15 (BL. 3% 33 15 (17.6%) 70
50~58 14 (24.6%) 43 15 (19.0%) 64
60~63 10 (23.8%) 32 17 27.4% 4
70~ 3 (1.5% 37 9 (17.6% 42
Total 59 (18.8%) 254 74 (16.6% 372

Table 2. Comparison of Serum Cholesterol
between Obese and Non-obese Groups in

Male (mg/d1)
Obese Non-obese
Age(years) M GSD M GSD t-test
12~29 160 1.24 158 1.2t
T Chol 30~85 193 124 180 1.22 *
12~29 43 1.18 48 1.18
HDLChol 30~85 40 1.26 47 1.26 %+
12~23 32 2.04 20 1.51 %
VLDL Chol? 30~8 40 1.70 26 1.64  #%4
12~29 75 1.45 83 1.45
LDLChol® 30~85 97 1.88 101 1.33

1): Indicated as 1/5 value of TG
2): Indicated as TChol-(HDLChol+VLDLC

hol)

GM: Geometric mean,

standard deviation

GSD: Geometric

Statistical differences between obese
and non-obese groups

¥%%:p<0. 001,

*%:p<0. 01, *:p<0.05

" Table 3. Comparison of Serum Cholesterol

between Obese and Non-obese Groups in

Fenale (mg/d1)
Obese Non-obese
Age(years) GM  GSD M GSD t-test
12~49 193 1.23 175 1.22 13
T Chol 50~92 212 1.19 201 1.23
12~49 46 1.21 52 1.22 %
HDLChel 50~92 44 1.22 48 1.26
12~29 29 L.77 20 1.57 1133
VLDL Chol? 50~92 41 1.69 29 1.61 $4k
12~49 109 1.88 99 1.35
LDLChol® 50~92 117 1.40 118 1.33
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Fig. 2. Distribution of TChol/HDLChol Ratio -

594 (18.8%), Iik744 (16.6%) MeEHL, %
DOHBRFICHILETA QW; 7]‘ ote THVEEEHE

BalcA 5 & (Table 1), H108%f, 206%4K
3EERHER T H - 7o, 30&’@4[@@/\ IEERIC
HE L7,
T, CHMOEEHOILRTFO—IUMBEIZOWT,
SEREEE & HHEL L 7o,
— BHIZDNT —

TCholiZ105%M, 20ANMEMEER LI, £
T, 12~208% CE#AE), 0L (EihE) o2
T N—FICRFUT ORFTEIT - 1o BB, St
BEhEhoiEiE, JEEREEFDTChol, HDLChol
DEEEIE CITFEME) £Table 2 IR L7

TCholiz>WTC, HiEDIEMNE, FEEMEEED
I ENEN160ng/d], 158mg/d1TH Y, HWE
IKEWRA SN T, BB TIRZNENL6S,
180mg/d1Td b ISR EEZER Lz (p<0.05) o
UL, IE#EETChol &DEEEIL, &BEI BR
OIS -T2,

HDLCholiz2\WTC, #HhE TI3AEiGEE43mg/dl,
FEREREA8mE/d 1 TH Y IEREEMMEWERZ R L 72,
EEETIE, IEREEDMOome/dl, FEIEEEA M Tng/d]
TH Y IEmBENERIEEER L (p<0.001), L
ML, HDLChol & BB & ORNICHBEIEA o7

h‘ﬂ fCo
TChol EHDLChol®kt (TChol/HDLChol)
2H5E (Fig. 2), mEpEORMEIIEEMHENIC
HARSHENEEANRE - TW L, BET
IR, JEIEMBOATRICRD 3RD SN -
720
VLDLCholi35#iE, SELICIEMSENSE
A U7z (p<0.05, p<0.01) o LU, LDLChol
IZOWTIY, RS RN OMICEZIERD LN
[AG ALYt
— ZHIZDNT —
TCholi3508 BT EMEART 728, SORR
GEEE) L0 E GElE) il EhEnic
SWTHRET L7z (Table 3)o
TCholizoW\WT, EH#BOIEMEEIL193mg/d1T
B0, IEBEEEED15me/d izt L - 7253 (p<0. 01,
BEETIREREN212, 201ng/dITH D mEICE
WA OIS - T, RIS, IEME & DOREEE A7
LA, EHETIERIA SN S, i
[BOIEETIZT Chol & ORICHENED o/
(r =0. 358, n =33, p<0. 05),
HDLCholiz oW ¢, ZHHnE T3, MERGEEA 46mg/d1
ThY, FEIEHEOS2ng/dlICH LBERICEEZR
L7z (p<0.01), LA L, BEEETIRZENZENL,
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48mg/d1TH Y, IEHETOREWERIER Loy,
WEMICERLSEIAD SN -1 Fio, i
B & DRLEA AT, T S EERRIZA S S
Mot

TChol/HDL CholoZfixsiick 24 (Fig.
2), EEIERE SEEtic, JEERmEERciL
EfEfEic R LTV,

VLDLChol 3EH#E, SsEkic, IEMENS
fEERL7 (p<0.001), LA L, LDLChol {FAE
EE L FEISE I R A L NS 5 T,

2 s

Bz oW, 12~20FOREREED T Chol =3
NPz kA, EEBEBHEBILNALVTH -7 THIZ
DWW, ARSI NREAICET 55T Cholid,
A & BRI W E OREHIRRIC K - THES
NTHY, EFHEDCTCholiZE < KV EBRTN
3 [4]c BADFEETDH, FEUIDIODE Ui
BA2ETED, ARICEVWTD, HHOEMEICD
FA3TCholidE 3w EBbhs,

0BLIEDSHE T, IEMEDT CholidE<,
HDLCholid{EfE#ER L7z ThODKRIE, h
FTOMEL—FH LT\ [4, 516

ZHETIE, SORAEEICTChol W ERLTED,
EE, SRR RET L, BEICoWTIE,
i 2T Chold LR, HDLChol DETFARLE
DEEE—F L1, UL, EETIZZ DM
MEN 5 F, TCholizoWTI}, [EREELL,
Bicth~NEEER LD, EEmE LMD
A& ON, IEHEEEIEHEORICERERLZRER
HHNI L I -7z, HDLCholid, FEETIEETR
D& B IEEEAMEEAR U7oh, Wi & O st
HITET L, FEEHEHOBTIEREOENLOA
W, MEHIENA LN BT UL,
TChol/HDLCholi3¥ 08 & EI#%, IEREEAS
N 7‘:0

Friedewald5id, VLDLCholiz2\W\WT, #&&El
ETROIZBEETGDL/5& LTEH L@k
AELIzEBRRTWS [2], 22T, TGH SV

LDLCholZ&kiz & T 5, BRILEmENEEE
R L7ze TGOIMPEER, ARFOREEZIIPT
{, A% TIEHETOLITOBECRLRWEINSSLE
bh [6], EFRZ TR, HLVWREDO—DTH
%, SEOFHE CIHRIMFSEIEHE L Tam - 72y,
ARSI R NS AR L, CORERI
IhETOHEEL HEILKAHLTHBD [7, 8],
COEMICEF B—2DERIERLTVWE DD EE
Z6N5b,

TChols 5HDLChol, VLDLChol 2B\ o b D%
LDLChol &9 5% &, BRFLiEmEE & JRIEmMmEE DM
ICERA LN ST, JHIZOWT, §5i340~
54D BEMT03ZEFAEL, BEHEDOLDLCholid
Bl lihotobiliThD [9], Fa & —EK L7
—F5, =B, 2B5~69DBMICOWTIN/ L
A, BiE#ZEOLDLChol 3, BEERLCED
5 (101, WAL, EHE20% EEEMEE L,
EEIB%L EAEGEE Licoicd L, ZELRE,
SIGED | EEREEL EEERE L AL TVED
T, b, BELIONS LR,

VIEDERAF LDTIVRTFO-LOEEFES
3 &, FEiEEIZAMC, TChol, VLDLChol, TC
hol/HDLChol #3+& L, HDLCholid{& T L7
LDLCholi33EIE#EE - Eb B 1dh -1 UL,
PITFICDW\WTIRERR » feffm %R L

BitEEEDOVLDLCholidEEZER L2,
TChol, TChol/HDLChol (IEREREREE G L ~IL
TH-70

e EEsE i3, TChol, HDLCholizZhtTh
BT RIEEME L ED S -, TChol/
HDLChol {3BEER L7

X Bk
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Serum Biochemical Components in Obese Subjects( 1)
— GOT,GPT, y -GTP and Cholinesterase —

Tomoko TANAKA,Yuko HORII,Mineko NAKAZAKI
and Kazuko SHIROISHI

E 5

BAREERDGOT, GPT, y-GTP, oY v X755 —+ (ChE) %5 &

LT, BERIC & BIFHREDZEL e~/ & 2 A, EHE LMK, BLH’GPT, 7v-GTP,
ChED& <, FHCEMEIN U LOSEEME T, ChEREENSCHEL, @FEIcL

BHEHIRT DA REMEAVRIE S 7,

FEWMBEBICHILE A, FnE (12~208) 12250 T, BHESBEOGPT, v -GTPIE
BV, THIGEERELBILNLTH »7. BEOLEMRIEL, MoERICHS, EESo

GPT, 7 -GTPid&E AR L7,

A & AR OBBEIIERID & 2 ATH D, T
BEREEVEVWELEbDNATWS [1], 227,
F4ITEER [2] ORFHEICOWTITEFERESE
ML, BEREE DOBID ZEE~T,

X R kU FHIEK

SR, B33, 462 TSR
L7z [2]. AIFEEHIZGOT, GPT, 7-GTPRU
a3y v 2x575—¥ (ChE)THY, GOT, GPT,
ChE ioWwTid, BEH v -GTPIZoWTi,
p-=tho7=y FEEEEHWAREL: (F/=1
YSSR), Fio, IERMEIZEROAEICIOERL
fz (31 Mb, #ETRURIZ, EHRSHTBChE%E
MR, HHMERSRER L/

& ES

AEGEE20% LI B2 MR B e U, JEREREE S Hat L
foo BIEEOWIGERH5E (Table 1), BT
WEFDOGOTIIIEERE L ZRABONED - K,
GPT, v-GTP, ChEIMIEE Sl ZR L7z (p<0. 001)o
THTIE, BT RTOEBICEWT, SWE
%R LIZGOT, ¥-GTP p<a0l, GPT, ChE p<0.001),

RICINSDIFHIZDWTES & OREESE A7

(Fig. Do BHETI, GOT i22oWTid, IBHREES
SEREEE I IC K AR bIRA S NT, BIFREIL
NNV TH -7z GPT, v -GTPIZ DWW T, 12~29
% 40X TIEBEANSEER Lo (12~295%
p<0.001, p<0. 05, 408%4%  p<0.001, p<0.01) , O
Ik A—EDEMIZA SN -T2, ChE 12D
WTid, IESEIEE TRV, &FERE LIEE
MELOEL, MBS bk VETEEERL
7oo -

—105—



WL EH 135

Table 1. Comparison of Serum GOT, GPT, 7-GTP and Cholinesterase Levels between

Obese and Non-obese Groups

Male Female

Obese Non-obese Obese Non-obese

(n=59) (n=254) (n=74) (n=372)
Enzyme GM*» GSD* GM GSD t-test GM GSD GM GSD t-test
GOT 28‘ 1.33 26 1.39 25 1. 43 22 1.34 %
GPT 30 1.58 20 '1.62 L3 22 1.58 15 1.58 .33
vy-GTP 45 1.94 23 2.16 E3] 17 1. 89 13 1.79 ¥
ChEY 1792 333 1618 1819 352 1578 370 2

389 *%

a) GM Geometric mean, GSD Geometric standard deviation

b) Arithmetic mean and Arithmetic standard deviation

¥ p<0. 01

£% p<0.001 between obese and non-obese groups

Table 2. Incidences of Hyper-GOT, ~-GPT,-7-GTP and -Cholinesterasemia® in_

Obese and Non-obese Groups

Degree of GOT GPT v-GTP ChE
obesity N Ratio N Ratio N Ratio N Ratio
Sex Group @ ) €] & ¢))

Non-obese <20.0 11 4.3 6 24 8 31 5 2.0 ]
Male bese 1: 20.0—29.9 1 2.6 2 5.1 2 5.1 0 0.0 *J*

0 _ =30.0 0 0.0 2 10.0 1 50 3 15.0
Non-obese <20.0 14 3.8 11 3.0 16 4.3 12 3.2 ]
Female obese [ 20.0—29.9 6 12.8 4 8.5 5 10.6 2 4.3 %
230.0 187 3 8.5 4 14.8 4 148 J

a) Hyper-GOT, -GPT, -7 -GTP and -ChEnia were as follows.

GOT »>48U/1,
ChE »>2378U/1
GOT »39U/1,

Male

Female

ChE Agel2-49 >2159U/1

N Number ¥ p<0.01, * p<0.05

GPT »59U/1,

GPT »40U/1,
Ages0—92 >2517U/ 1

vy -GTP »38U/1L,

—186—
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Male
" GOT o e« GPT
" oloes
3° o_-/;\'/@«é:?z" SRV : -
20 20
1 10

12 30 40 50 60 70 12 30 40 50 &0 70

N A

29 39 49 59 69 Age 23 39 49 59 69 Age
Female
GOT GPT
us1 u/1 * oses
. &prf”fﬁzza o
20 201 M
1 104
[5) [+)

12 30 40 50 60 70 12 30 40 50 60 70
T T I I

29 39 49 59 69 Age 29 39 43 59 &9 Age

Fig. 1.

v v -GTP 1 © ChE
60 " 20001
q 1800+
*] W’KVJY\\x
1 1400
J
|

073630 50 60 70
A

29 39 49 69 69 A

12 30 40 50 60 710
i .

29 33 43 59 69 Age

ge

—_—
12 30 40 50 60 70 12 30 40 50 60 70

|1 e !

23 39 49 59 63 fige 22 39 49 59 69 fge

Comparison of Serum GOT, GPT, vy-GTP and Cholinesterase Levels between

Obese and Non-obese Groups at Each Age Group

® Obese group
O Non-obese group

% p<0.05, *x p<0.01, #%%% p<0.001 between obese and non-obese groups

I DWT, GOTIIB0EA & D IBHEE, FRIE
mEEALic R L7, ElEEics b, mEcE
FERHoNENh-7e GPTIZOWTIE, 30
60mRf, TORRLIECTHESENE L (p<0.05), -
G T P I3EREE DT L TREE% R L 72 (p<0. 05),
ChE I, BEEEEL -72hs, 40, 50T,
ZDEFEETIRIEN -7,

iz, BIERICSWTEESEOHBRAIEHRE LI
fSEEcLb: L7z (Table 2), EEEHELT, £
SRED 2 EEFEEOHFEER W, BHEDOGOT

EhrE, KIEHE bIEHEICEEENES OLEEEZR
LA WTRLEERLOTREN -, FIT,
AEEES0 % L oEEiEEE (B0, Zokker
%) ICOWTEREEOHIR MRS I L &
A, GOT,GPT, y-GTPiZoW\WTIR, E

BEIASNKEIH-7 UL, ChEIZ-2WTIiZ
Bzt bEEMEET, BREENSRIIEDH SN
(BEEp<0. 01, Zzitep<0. 05),

x =

BEHITOWT, 12~29%OMEHE L, GOTIE
FESEE LB LNV TH o120, GPT, r-GTPM
&<, ChERFBWMAERZERL/, E513, Ak
KOWCHELE A, FEEEREEDL8.5%1F
fEsIc L BREHEIF Ch - oLk THD [4], &
EEIOIER L, IEIFORE bEWEEZ SN,
—%, 0L EDERICHOVT S, ChE BV
EERLTED, EEICLAENEL SNz, &
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12, 40EkfX T, ChE oft, GPT, v-GTPd
EBEER L. v-GTPIZOWTId, BKEICKD
BB EELNTED [5], ZOFERITHBITS
EEBEERB®RL TOWAD TRV EEbs,

THIZDWT, 12~20BDERIICIIGPT, v-
GTPi} IEMETHEELRIT, BiEs3REL-
fzo UL, COERTH ChE FEHHI SEE
RLTW, T EITHWT, Hilld, KFAET
RIERSEREZ A SN B EHIFORE S IBET
H0, THEFEDLHTLREVEBRITWS (61
LaL, SE0HETIE, ZHEHETHLChED
EENRALN, RIED, BASOHOIEROEEND
BEEZONB, £, 0HRLIBOEHICHET
HGPT, y-GTP, ChEnEH%ERL, Bt
3R - T\,

Forid, THETAE AROTHEIEEEICOW
TOFBEETE-12ETA, ChEREFERLT
Wz [7, 81, AEIOFEAETS, HMER, L0
FRIZBVWT D, BEERTENDN-T,

B ONTAS L, E#EIZChE, GPT, v-GTP
NERL, FHiZ, EHEN XL EOEEFEET
RChEREENE AL, GPT, ChE
IR T LR T B ESEbN [1], BHTHCHE
IOV TILBRBEMHIEIT CEEERTEEI 9]
BB BINEEIGP T, CAEXREB W &h
5, FEIFMEESH, i, SEEEEICBWT
W BREIC L BIEMITORREEATRE S Nt

LT AR

135
X B

1. #Ekdk, XKEBHEW, PIEE=, BH—E (1985).
i - ERE LB —, 219-227, EE Y ¢ —F Ui

o . EET, EHBT, PEZET, WERT (1990).
ZILEAESE, 13, 190~ 194,
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Follow - up Study on Patients
with Inborn Errors of Metabolism and Cretinism
in Toyama Prefecture
(Part 2)

Masako TAKAHASHI,Sachiko HONDA,Mikiko HAYASHI,
Ichiro IYAMA ,Shigeaki SATO and Masako ARAHATA!

SRERBESESEEOBSHEEIR, EFED
ERMBET R E U FREIcs & d, REE
bREOREFREEFEM LI,

1. FEFEEORERRTIE, XTIV UIMEDER
FHITOWTR, BEAENWRRDLERLL LB
N, WETO 7+ 0—-%HikLTED, BEDKLR
TIET B L ENTENRD o7, & TTHRERI,
REFOHIEET, ERF U VIMEDBEDEL
RIziT, HEDOE XF U A EOHERETT- 1%

ZTOR, ERF U UVIMFEEEWZDS b THRE

TEDIBIVZTH -7,

FLITRTEBD, BEOELRF I ERR T Y
— U TRBERBLODETLTHEDIE, FEFl4
6, 7, 8, 9, 10THY, ZOHBTRI/Y —=
YDAy bATE (ng/dDRTER>THWED
3, FEFI8, 100 2751 Th -7

£/, EFL, 2, 3, 5iZoWTR, HETY
R Y - TRBTHRAEINIEEEED ST,
EXFUUEETH B EMEMALTZ, ShoD®E
FIIOWTE, SROKE, FECELT EEE
BACHEHEIC7 + o~ LTV BEND B EEbhi,

2, KEDTRARY ) - P UATRRIN:
RBBEBEDEBEIIHWVT, EEEEDIHHIEZET,

BEFEEEERL 72,

ZORR, R2ITRTEIZ, <RARI7Y—=Vv
T BRRELARTIC A L T\ B 72 DR B R EMFI A5
Bl, =RARTY = TREEMRFIN 4 51H -7

FEFILS, 14, 15, 18, 19iIT2>W\WTIE7 LF UEE
LTHESNTWeh, EFISIERIRMEETEE
Oz N KRR, fEFI14, 15, 181HISMEFIRERZ
Ik BEURIEMGEIE FET, EFI14, 15220 Tid
HIEHETH - 12,

EF 913, W7 LFURET, wRARZ Y —=y
TICEDRERINIIEMID, FERREE®KL:
ECA, JUVFUEEHBALIZ LD TH B,

EFI6 IS 2WTH, N7 VF VET, ER25E
BHICTRRY Y —= v itk D RRINIS,

RART Y ~Z U TREBEERERICOVWTIE, EX
F U VIMERE 2 BOMMBDOT AR U —= v Tk
BETRRIN, TORENICEGEALTED, 2#i&
b, FHAETIIRRETORBEREZKRT LTV,

FEFI18, 191d<RR 7 Y —= v Bk IER
ThH 12D, TORICHEIE LB TH -7,

7xzﬁu—:yfﬁ%umnﬁé,&§%§ﬁ
TWEWWEITIE, 13EAEMESHDIERIHE TH
bEﬁ%%%XVLT%O IEEEBERR BN oD,
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#£1. ExFYUMEBRBEOBHAE
TR 24 H 1 3 BE
% 27— v IEHOER | iBED PE] B 5
R | fEF | AEfEA B | BHMEE MR & R R
B H & H &\ WMOA| A XY — & T3S
1 1(56 1.21]12 His 8mg/dlPll | & |2.214|His 10mg/dl ERE
wops il RRRH | ~59.8 oo R AR
2 |58 82413 His 10mg/dl 4% |22 14| His 10mg/dl BAE
SR AR vmhs R R
3 159.12. 3|10 His 8~10mg/dl M 12214 | His 10~12mg/dl ERE
Jmho BE ERH vOhVER AR
2 4|53 91018  His 20mg/dl | & |2217 |His 10~12mg/d1 His 7. 9mg/dl
v ARH | ~55.8
558 2 2131 His 12ng/di i |22 13| His 16~20mg/d! His 13. 2mg/d!
ohsiE AR
6 /62.11.13|18  Hislo~12mg/dl | & |2.216|His 6~8mg/dl His 6. 2mg/dl
yoho B AR
3 7157 812| 8  His 16~20mg/dl % |22 16| His 10~12mg/dl His 7. 2mg/d!
VS ]
4 8156 2 7(2l His 6mg/d! 2,219 | His 2~4mg/dl His 2. 5mg/dl
vons B AR
5| 9|56 811|14 His 16~20mg/d! H 12225 His 10mg/dl His 7. 6mg/dl
YRR AMRH | ~56.9
61060 2210|18 His 8mg/dl F 2312 |His 2mg/dl ERE
vohs A AR | ~60.6
* BHRAKETRE
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An Outbreak of Gastroenteritis Associated
with Small Round Virus

Sumiyo HASEGAWA,Osayuki MORITA,
Fuzio NISHIKAWA! and Kouichi ARAYA!

19904F 3 HICIRANT, SHBIBROEFAREN,

I -7, BER, BUMANOREETCRKAL, &
HEEBRLULENbM -7 HEE 7 A ILADH
E» SREMTEbNI, FEREEZ SNBRER:
WE IR XN - 72, BEEFELHEERIL
BFEERTY A AR TFORBEERA T E AN
BBk 1 VA (small round virus : SRV) &%
BESNDT, ZOBEI>WTHET 3,

MM LRFE

19904Em 2 R2THIC, EILTNOREETSAaL
72 11BDMA 6 ZHNERIFEI20. 5~400E A2 THIAE
Lize CHODEHDS b 42N OEELY, 2K
A & EHEHBODINE 4 HFEBE L7z, EEIV IR
HETREREE (1] ICBUTERIL, PTAXRA
T4 TREETIEOVETIEME (HIZH600 A) T
B U7, SRVBHRMZHWTREEFIRME
% (immune electron microscopy: 1 EM) THE#H
7B DHAERIEEFTIE - 720

BREEIUVEE

EFHEMEICLASRVRHETIR 2 ZOBEDE
BN SFig 1 DL HIESRV (ERES~40 om,
Bl SSERIROIEEMNEDH SN B) PRSI

(Table ‘1) LAL, fiOBE 1 ZELEAF2E
BETRELEM-72 18T, SRViBRHEEHh
-,

Fig. 1. Electron micrograph of negatively stained

small round virus particles defected in stool

of acute gastroenteritis patient O Q.

1. BElRERT
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Table 1. Detection of SRV partictes in feces by electron microscope

Days Detection
Patient Age (years) alfTter of
onset SRV
N K 45 —_—
N A 25 -
ag o0 41 -+
Total 2.3 *

+: SRV was detected ; % : No. of SRV positive cases,/No. of examined cases

Table 2 Antibody development in paired sera by IEM

Rating of serum antibody response

Patient

Acute (onvalescent
NK 2~3+ 3~4+
N 2+ 3~4+

SRVs from patient 00 were used as antigen

¥ :SRV positive patient.

0~ 4 +:rating of serum antibody response
to SRV particles.

BE 0 ASOHEEHVWT | EMTEEMED
AR L& 25, Bl & mE oS cmik
DN 2 BTHERAELNVO EAMNR S hic
(Table 2)o DI EMSSEIDEMTERIL,
Pig. LISRT LIS RVERICE B LD EHES
Nt

EE, BNEICBENT, AFOEENEREEL
oNBEWEBEAN, KRR ELTEY, BEE
BN oD S RVRHOHENHRWTWA[2 - 9],
NMAS [7] BEAFEERLLWVIBSEIRELR
WS, DBRIEALUESRBIELIECTHIEMT
BHUESIEI D oIt EHRE LTV B, SEDIE

ab, REFZEAFEERLICEHEINTH,
FAEE OB RIARIO 1342, 6T H - 7o
I 72 SRV ITTEREERFF# K D Caul & Appleton
[10] O8I X 41iESmall round structured
virus (SRSV) BT BEELLNB,

X B

1. BEE L7 7 VYAV AF LHEYE (1985).

U A VAT RIERERE.

2. WHE#H, MRS K EE L R KB

W, MEERES (1987). WEMENRDER AH

8, 90.

3. FAFEH ML F, BRMERK KHDEER (1987,

REMER ISR, A, 8, 112-113.

4. ETRER, ARMNET (1988). BEMAEDRLIEH,

B8, 9, 82—83

5. ¥ HE, BR¥R TEEA BN E (1988).

WEEE SR, A, 9, 105

6. HHEM, HHN & (1989). HEMEDRLIER,

H#R, 10,4849,

7. REE, ZREETF BREER, ZREEST D
MIETT, HEEHR (1989). REMEDREMEE AW,
10 ,160—173,

8. BIIKE, EHAR, EHREET, ZEBTF B2
E£5, LA 1 (1989). WEMEMRHIER A

10 ,178—179.
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9. BBINEBR, HEET B #E WHAEHE S 10. Caul,E.0.and Appleton, H. (1982). J.Med.Virol.,O,
L (1989). EILM4HFEH, 12 ,236—238 . 257 — 265,
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Incidence of Tsutsugamushi Disease in Toyama
Prefecture in 1989

Osayuki MORITA, Mitsuhiro ISHIKURA
Atsuko NAMBU! , Yoshiko HASHIZUME?
and Akira KIYA?®

2RI, o TRHIBD TR O/ RREL
TR TH -7z UL, 19754EED S 2EEH
TRENRET B L DI »70 B ODEFETD
mEREE, BK2gHERL BREVSTFT
KNG BT NV YHLVEBLXO T YA LY
DR EENT B E —F LTV 5,

ZILETIE, 19764 & 19TTHEICESRICEERI LA
BENFAE LI, UL, BREOHEESHEL, FR
READEER & i, 1978 ICTAE L EI 0 BE
IZOWT, ESLFRAEAERR AT MEF R E 2K
L, ERRBEETDHS I LMD THERINI,
FORIIEE, BERELGX, SFELZOBRE
EFERLIDT, ZOEEICOWTHET 5,

EEPRENICE R b N BEIC>WT, Bk
M EEFEET B E & BIT, MEENRELIT -7,

BEEIITTIHELL] LickBDTHS, 20D
BEE, Z2dR) 7 v FTERERTH BKatoff,
Karp¥kB X UGillian #RDZNZ ARG Lz LAl
faxzfiE e LUTHY, BRUCEENFEZRES &
fotk, REEERDEHUAE (1 FA) 12k - THREHE
HERE L7, 1EEORIMT, ERFY 7 YFT
IR gMPUED RO S IBE, EHERICE
BLTW S EEBEESHT LD, £ DHEE1R2
BERID L CHAMOBE LFE%: bR L7,

19785 5 1989F & TIIAR THRAE L o EHFR A
EH EREROAICEOZMINIBELEED) %
HIR A, EFRENCTable 1ITRY, 12EMOBEER
i3 28 TH BN, DI L 1254 (88%) »A
=ETE BERTHRAE Lic, Jh o BEOHIBN S
13, ASBETORF SR & BT B NIV XIS
KRRBLTW,, 2LT FERANBIUCEHENTO
BELEYD, BHIRRMUCE 2 HEE TRE
DREVFENTVE, &I5HH, 1985FEN S i
BT/ NRETHIS ETHRENRKET 5L D 11D,
fERR IS USRI BRI &3S BAEED S S5,
SER, WRISOFEMTH B AEHTERIMHT
BENHER AN M, MUETTRIID TOREN
RE LT

Table 2 (3SEBEFRLE LB BEE DK R
W ERIRT, BEOERIL, 128D | LOMIZ50m%
DETH -1, B, NEE1RETHBEERL
ZLAIERR EEIE U, RO 1 BIZREALE
BMAEEICHTWRDT, VYA LY RORKD
Wb -TcbDEELONS, UL, D44
DRYUEFAHTET 5O RRETH - 1o AZHTE
JUEHHOESIE, IhETOFER] S, B
BRI THREET e I3 Tad 50T, ELAE
hoEge (BENo. 4) BENEZ OSNS, fih, i

1. REMREERT 2. bTeRERT

3. BAREER
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Table 1. Number of Tsutsugamushi Disease Patients
in Toyama Prefecture

Area 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 Total
Asahi 1 1
Nyuzen 9 8 6 1 16 8 5 5 5 3 82
Kurobe 6 9 3 2 4 4 4 1 43
Unazuki 2 1 1 1 1 7
Uozu 1 1
Kamiichi 2 1 3
Tateyama l 1
Toyama 1 1 2
Oyabe 1 1
Himi 1 1
Total 11 15 19 18 11 3 17 15 11 11 6 5 142

Table 2. Clinical Findings of Tsutsugamushi Disease Patients
~ Date . Clinical findings
No. Age Sex Occupation Residence  of
(years) onset Fever Rash Lymphnode Eschar
c) swelling

1 12 M Student Kurobe Oct 23 37.6 + + Scrotum

2 71 F None Nyuzen Oct 30 39.0 + + Leg

3 72 F- None Nyuzen Nov 9 89.0 ¢ - Elbow

4 63 M None Nyuzen Nov 18 35.9 ¢+ + Back

5 50 F Factory Tateyame Nov 18 38.6 ¢+ - Thigh

worker
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Table 3. Serological Findings of Tsutsuga-
mushi Disease Patients

Days Antybody titers against
No. ~ after
onset Kato Karp Gilliem
| 5 <10 <10 <10
(K10)  (<10) (K10)
12 160 160 320
2 5 20 20 640
(20) (20)  (640)
12 1,280 1,280 2,560
3 7 . 10 10 40
(10) (10) (40)
20 160 160 320
4 11 20 20 80
(200  (20) (80)
16 640 640 640
5 6 <10 <10 <10
K10) «10) «1m
13 80 80 320

Figure in parentheses is specific
IgM antibody titer.
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Table 1. Distribution of Antibody against Toxoplasma gondii in Women Sera Collected in

April, 1989 through March, 1990

Age No. of No. of sera with agglutination titer No. of Positive
group sera . positive rate
(years) <16 16 32 64 128 256 512 1024 sera” (%)
20-24 81 69 . 7 1 2 1 5 6.2
25-29 95 79 7 3 4 ! 9 9.5
30-34 19 14 1 1 2 1 4 21.1
35~ 15 13 1 1 1 6.7
Total 210 175 16 6 8 1 1 1 19 9.0

* Positive sera have more than 32 agglutination titer
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Table 1. Virus Detection from Infectious Disease Patients

Virus detection

[llnesses Viruses

1989

1990 Total

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

Gastroenteritis (13) (1) (1) ()AD 29 U2 () (79)
Rota 8 10 21 6 3 48
Adeno 1 1 7 5 2 16
SRVY? 6 4 3 13
Exanthem disease 2y (1) 3 D (D 3y an
Cox. A9 2 7 g8
Febrile illness (5) (10) (15)
Adeno 3 - 5 5
Hand foot and

mouth disease (2) (2) (1) (2 (D (n (9
Ent. 71 1 1 2 1 5
Cox. Al6 1 1
HSV 1% 1

Aseptic :
meningitis (2) ¢)) (4) (2) (1) W (14)
, Cox. B2 1 1
Echo 11 ) 1 1
Mumps 1 1
Hepatitis , ) (L
cMv® 1 1
Other diseases (3) (4 (1) (1) ¢ D) (11

1) SRV: small round virus
2) HSV: herpes simplex virus type 1
3) (MV: cytomegalovirus

% Including patients infected with two kinds of viruses.
Figure in parentheses is the number of patients examined
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Investigation into Intentional Addition of
Synthetic Malic Acid to Sour Drinks

Atsushi YAMAMOTO, Tadahito KATOU', Akinobu MATSUNAGA
and Eiichi MIZUKAMI
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Table 1. Concentration of Malic Acid Enantiomers in Commercial Fruit Juices

malic acid {g/100g)

natural L- additive indicated

manufacturer total L- D-
1 fruit juice A 0.466 0.413 0.053 0.360
2 {Juice 100%) B 0.417 0.378 0.039 0.339
3 C 0.522 0.538 nd 0.538
4 D 0.505 0.426 0.079 0.348
5 E 0.249 0.215 0.034 0.180
6 fruit juice drink D 0.201 0.200 nd 0.200 sour tasting agents
7 (50sjuice<i00%) F 0.466 0.373 0.093 0.280 "
8 fruit soft drink A 0.255 0.182 0.072 0.110 M
9 (10sjuice<50%) D 0.104 0.101 nd 0.101 "
10 E 0.136 0.126 0.010 0.116 "
1 G 0.267 0.146 0.7120 0.026 "
12 H 0.147 0.152 nd 0.152 "
13 soft drink I 0.371 0.215 0.156 0.059 "
{0<juice<10%)
14 sour drink J 0.028 0.016 0.013 0.002 malic acid
15 (juice 0%) K 0.094 0.049 0.045 0.004 "
16 L 0.158 0.080 0.078 0.002 "
¥ & 0 X oy

SREORSEEEMTRAIOLIERNC BT 5, &
FRRERANDERR Y v TROBHEEZFHE L1,
ZDFER, 164RAP128BAEN OD-) » TR S
N, ZOHIZIZIIIOFRRDEN 4 RAEDII100
KDY 2 —ZANEENTV,

1
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Determination of Low Molecular Weight
Organochlorinated Compounds in Tap Water

Tomoko KEMMEI, Nobutaka TAKAYANAGI
and Yoko IYAMA
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“Table 1. Concentrations of THM, CH, DCA and TCA

in Tap Water of A and B Water Supplies (ugCl/1)
CHC1s CHBrCl, TTHM CH DCA TCA  NVOX Total
May 4,8 1.2 6.0 1.3 5.3 6.0 12.6 18.6
A July 9.0 1.2 10.2 1.7 4.8 5.7 12.2 22.4
(n=7%2) November 3.5 0.9 4.4 0.8 2.9 3.1 7.4 11.8
February 3.5 1.1 4.6 1.0 3.2 3.3 7.5 12.1
May 7.8 2.6 10.4 2.0 6.2 6.2 14.4 24.8
B July 16.1 3.5 19.6 3.3 9.9 7.3  20.5 40.1
(n=4Xx2) November 6.2 2.5 8.7 1.2 4.0 5.1  10.3 19.0
February 5.8 2.1 7.9 1.3 4,4 4.5 10.2 18.1

n; number of data = places X fiscal years (1988, 1989)

TTHM; Total THM

NVOX; Non volatile organochlorinated compounds

Total; TTHM+NVOX

100—A B

(%) TCA //”\\:fﬁ
/\____—-

DCA DCA

CHCls CHCls

L 1

(15 7 11 2 5 7 11 2
(Month)
Relative Amounts of Organochlori-
nated compounds in Tap Water of A
and B Water Supplies

Fig. 1.
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Table 2. Concentrations of THM, CH, DCA and TCA
in Tap Water of C Water Supply (n=10) (wgCl/1)

CHCl; CHBrCl, CHBro.Cl TTHM CH DCA TCA NVOX Total
1988
Pre-chlorination 11.0 8.1 4.1 23.2 2.1 87 6.8 17.6 40.8
1989 .
Pre-chlorination 10.1 8.0 3.8 21.9 2.0 7.1 5.2 14.3 86.2
Mid-chlorination 3.7 4.6 3.6 11.9 1.2 3.7 1.7 6.6 18.5

n; number of data= 5 placesx2 months(July, September)

TTHM; Total THM

NVOX; Non volatile organochlorinated compounds

Total; TTHM + NVOX

Mid-chlorination; Chlorination before filtration and after precipitation
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Determination of Asbestos in Tap Water

Yoko IYAMA, Sumiyo HASEGAWA, Nobutaka TAKAYANAGI
and Tomoko KEMMEI
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Sample

Filtration(0.22xm, Membrane Filter)

Drying(Asbestos-free Oven, 80T, 1hr.)

Ashing(Low Temperature Plasma Asher,
100-150W, 6-8hrs. )

Dissolve in 1ml Acetone
Add 1ml 11,0

Dispersion(Ultrasonic Bath, 30sec.)

Filtration(0.2gm, Nuclepore Filter)

|

Drying(Desiccator, 2-3hrs. )

Carbon Coating
(8cm High, the Degree of Vacuum, (0.5X10 5Torr.)

l

Preparation of TEM Grids(Jaffe Wick Washer)

'

TEM Examination

|

EDX Identification

|

Calculation
Chart 1. Procedure
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Fig. 1. Chrysotile B UICC Standard  Fig.2. Crocidolite UICC Stan- Fig. 3. Amosite UICC Standard
(30, 000) dard (10, 000) (X10, 000)

5 i = R ‘§@>?¢&>
Fig. 4. Asbestos Fibers isolated Fig. 5. Asbestos Fibers isolated
from Nuclepore Filter from Nuclepore Filter

LOT:73D8A43 (<10, 000) ' LOT:83M4C30 (<30, 000)

| Fig. 6. Energy Dispersive Spectrometer Spectra
of Asbestos Fibers shown in Fig. 5
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Determination of Tin in Blood

Mineko NAKAZAKI and Kazuko SHIROISHI

Z X (S BRI E > THEMETR TH S &
INTVWAEHN[L], EENTOBIERSERIC OV
TRELHESH TR, —7, BRETIIREA SE
N THEHINTED, BRAX{ AL SR
EERHREITIL > TWD, Z I THA id4EFD
SnD LRV EEIRT 5128, FOSTiREOHIL %
KAt EENDOSNITL WBBDOT, EEEL
LCIREED SN SBETFRSEESHV o, ARIR
kFEME LTRIET B AE2], VV—L VAR
FIRSEIC & B HELS, 4R ENHEINT W B,
A7 U—4 b REFREERY, M#EHOSh
DEBEIZOVWTRIZIT > D THET 5,

M EFE

1. BERUHM ‘

B, HRIIEESRIER, BERIWKE AF
WA 7FAr b v M1 BK) RETFERESHH,
TR VERIIERT, W bRekERRE
Wiz,

L@ & LT, FRMEERIR IR R
Z(Sn), #(Fe), 7$5 U7 4 (Pd)D1000ppm 7
%, AEICIG UERRETHRINL THWS

kI, BRICBELSioFERIFRWEEbh
B60m R B 8 BOMFAER I, BILEREIZELT
DBEDTH D, T Inlz b= E—=A—ic& D,
IHEe2. 5 ml, BER{L7K3K0.5 ml1ZMA T, 100~110
CORETERET S ETEA LI, IhEONEER

InlTHEBL, KIbiKkE Lz, ZOLBENIRT—
&b, X5IT6NIERES5nl TRRICH LI,
20% 7 2 )V E VB L IBERER S nl =N TREML,
KEEFIM I BK 5ml it L7<[3] o« 2OMI BK
BAERBIBRE L.

2. BEEBIORIERY

H37ZZ-8000 Rttt —< v RFIRESLET %
W, 7L=LUABHRET- 1 BEREEZUT
IR T

75774 MFa—7 1 ql

Sns vER 12,5 mA

TR : 224.6 nm X 0F286.3 mn

F o) T—HAFE :

7200 ml/min(FFAEEE30 ml/min)
HEHEAE : 2041

HRBIUEE

1. HEEES L OB LS

SniEHEE 0. SN TARL, hEHVWE
FIREDWE & BEEEMHIT VTR LT,

SO 3224, 6om, 286, 3amD 2 DD EDS
Buwohbd, 224 6nnDBEREbEV. LMLT
G ITHFERY B D DRSO FHEZIF TV
JE R=Z5A4VD) A ZNKENIERED
RHEEMSANE B, 286, SnMIZEMEEILRRE B0, S/N
HERIE L DBV, 7o THiEEI & D SHEHER
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ZRE LB L7z, E— 7 OF X 13286, 3nnAhYE L
224, BnnDIFEDT6 R TH » 120 Fio, N—ZX T4
VD /A X§iE286, 3nmT 13224, 6nmDESLIT T
BHolo INLDTENS, HFHEESE LTI, B
BEldRRE L 0D ) £ XD/P150286. 3nna F W
B &Lz,

SnDFEFALREE, —#%IZ2T00°CLL LOEEMN
HWohd, MEGEAEE2700°C, 10BRE Lize
AREIREL, To—REE—7Eliot, X5
REEZ I T3000°C, 5BRIE Lick J AR
E-shBon, BEFHIZBICERL, 22T
BTk, 3000°C, S5#MI&EdTBIEicli, &k
AETIIHEEMPERESBORSNHEL,
B e DITIBET L ORI TR LBE = EDIC
FTEDONLINEINTVWB, LI LSnHESFED
BEVWEETHYD, EEIZI000°CLL T D600~800°CT
AL TN TV B, BB TIHIRILTEREWTE,
Bl L > (Se) 8 (P T, 25 U 4 (Pd),
Z o VINDFORMC LD, BERKLAEEEIC
REIENMONTVWS[E] o £2°T, SniZHERE
BB 100ppm & 753 & D ITPAEERI L CTRIE
U7co IRALIBE % 1400°CE T HIFT, 600°CTIRAL
Licga &bt b 05, 25~200pph DR T IdiH]
EMERICEIRSL, SETHSHUIER LW E
Wi, FRPUERMOEE&ICH~NT, ¥—
7 DESEH 45 ER UBRBITBWT L RIFIE
BB oNI B ED T &0 SRIESMILIRE?86. 3
am, JEFIESRAEE3000°C, 5#RIEL, KILIZSS
T 7 A bFa—TOHFMEEE L TI200CE TOR
BgEdaI&ic i

2. MikEAEORIE
SnOREIIHE L BB HFED S B, Mkt
BILEETSHOE LTHFe)ND B, Feld 31
Z2MICETTAIEILE ST, hELHAEED
IABIENTES[6]l, Z2TFe OETAILE L
TT7AIIVE VEEERV, ZFORIGIRIC>WLWTHE
i,

Fe 500ppn% &4 SUEHERIC, 7TRAINE Vg%
0, 2, 5, 10%&AMLTRIEL . SniEHER
DHDBEDE—~r FX & 1T 5&, Fedli

7 b D30, L2TEVWMERR LIz TAINE VEE
2HRAMUIDDTIRE—7134. 328150, FLW
BWRESHELA SNz, TRAINVE VEEEBES % Tl
4.73THY, 2RITHNTREBER SN o7, &

5I210% & LIcbDTR, 75774 b Fa—TH
WRAL LT RN E VEENRD, HBEXZES
TeOMEREEE LT BlEDZ EMD, 7RI
EVBRORINERER, 2 % TRYZDHMENESH
5 b T,

AR ORMURIC & > TSN HBEKREMI BK
IR R EEAET 5 &R LV, JIE
WAEKRIEEICT Bi1id, M1 BKE28EL CTiERg
THIERT 5 HE H3WIM 1 BKEZERE T
Mg 2 5END 5, HiE L BERSEEDLNS
NEYDERDBIDT 57 74 bF a—~ThENRPLT
{, BEEEEENNNB I EEEND, BHD
A FiEE LCIEY TV, £ TESE
53, BEOHETREITZIT> 7. T7H BP0
ponEE10. SNIERE 2ml <, M1 BKE%#ht L
feo TRAINEVEERIIKEETHOMI BKEIZIZ
BEAEBITLIRWEEZSNADT, Ml L
BRI, BEN2%ERNEEHIC0% TR I

Sample (Iml)

add 1nl of dist.water,2.5n] of HNO; and 0.5ml of HCI
heat at 100~110C

Dry residue

dissolve in 3ml of 8N HCl
wash with 5ml of 6N HCl

HCl solution

add 5ml of 20% ascorbic acid and 5ml of conc. HC1
extract with 5Sml of MIBK saturated with water

Extract (MIBK solution)
extract with 2nl of 0.5¥ HCl including 100ppn Pd
Extract (HCl solution)

add 0.2ml of 20% ascorbic acid

Graphite furnace atomic absorption spectrophotometry

Fig. 1. Analytical Procedure of Tin in Blood
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BURTIERER TV FRHHEERICED > THREW
HDIZHWT D SnERIE L1, T420. 35 1g/1008
(1=6) & VO EEHRE LTV BN UV ENS
Y (ha
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X [
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HILEER  B13F
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46, XX maled VEFER L U=JTC-1THIlEDHeLa< — 4 —IiZ 2T

SRR, KRET*, KR Y, FRMER* WLEGAEY, IIEE—BR
BHEIEELY, AR, HRIER"
iRkasE  15(4), 135~139, 1989

N Y 2 Tl D N E TR L& TOMBIRIZ DWW T, B2 OBETHERERET > TEX
A, JTC1THEREE U TR S X OB S NIk, 755 YO OER, HeLailgZH
TRV EDREVERIN I 0D, D IHROMBEFMIC LB L, TORBIZONT
Bt Ui 20D ORIIHITEFIIZIE 2 S RASHRET, 74 V¥ 28 E-Th, BN
P QRBEDT A V¥ A £RF — UL T—B UIzo ERRBEOBEMTIZE T, BEiZHela
R — B —Retatk e LTABN TS A TEOSEAS, JTC-1THROREMEDFIZ RN
Xh, X BRI 2 BEOY —H—REEOIERSEBI N, IDEREHOFEE LT, #
IRREZ GTMTNT - ST (RFLP) ZFIM LI, VWhoWwaDNAT« vi—F) Y MEEDD
WTHBEUT=E =5, S E TiHeLalifa e OMERA RV LEBEHEAM DN T 28252 O
Rakk > K, Helafifige 5241z —B L7=RFLP/YY — VR L Z &2 b, JTC-1THINEIE T O
V. RIS, B BESOVTRIOBBIZE T, HelLaMigkizk > TEBEINLDDE
WEINZ,.

BB RIS v at BT FIL KB ABROFEE

AEESHE  34(5), 33~38, 1989

ENEOIRHTEETH 4 T2 0t 7 TR KDHEEEEEZARNR, D1 TIYUFET IO
A fe & BT Iz i, TRPRICERER TR A ARER L7,

. Surveys of Tabanid Flies in the Early Stage of the Dry Season in Nigeria

Hirofumi HAYAKAWA*, Mamoru WATANABE and Hirosi TAKAHASHI*,

Jpn. J. Sanit. Zool. 40(2), 117~122, 1989

* fBHEBIRTE
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EXzEIHLIH

Abstract: At the Jos Plateau in Nigeria 11 species of tabanid flies belonging to 6 genera
were recorded by collecting adults and larvae. Haematopota pallidipennis and Chrysops
distinctipennis ware dominant at the early stage of the dry season.

C. distinctipennis was regarded as a candidate at the early stage of loiasis in the area.

Three patterns of daily biting activity were seen in tabanid flies in the rsin forest;
crepuscular activity in Ha. guineensis, midday activity in Tabanus conbanus and T. secedens,
and daytime activity in 7. besti. Parous rate of the flies was extremely high in C
distinctipennis, Ha. guineensis and Ha.pallidipennis. This result suggests a possibility of

autogeny.

4. A— v )\OMENY

) | ER 54
EO'H - Bk - BFE 34(6), 804, 1989

KE O/ 2 ATCCIZ 72 B » ThHAEICJCRBAIRI/N /27 BRI S M7= 198441, EEIZD
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FIRBEIZ DWW TS Lizo

5. BEMBOMBER Mgy 7 \OEE

) [R5
EHH - &E - BER 34(7), 901, 1989

JCRBMIRE/N v 27 X VIS EMB OB TSI -FAEDT 2« 5, BEECLBEHIZ CHif/ Y 7~
FEONIFEE LD TN Uiz, MRS U TEBIN-HBEHEERT, SIO0HBOERE
RIZDOWTCEDORREBEL, I 5INERIZONTEDN L,

6. BERRERENDERENHE - LA 7 (VRO MEEFIFEE

ERERk, REET, GARE MBAEF, WEHXME
HEREHT S 2IC BT D RiEE (BRI63EE) 224~227, 1989
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— FFSEERERICBT L0 FIvLa08 —

WERITF, SRR, CREREk
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. BLUHFOER LIZBIT AR Y ) X AEDO D

FIEREE, HETR, EEHER
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AN, ROERZBL, AV ) XIRBEREREM (779, 718%), W (12,723, 52%), ¥
(220, 10%), KH, % (1,748, 2%) DIEIZEH» -7z, RHEBEORIIC(941), C:+D(8H1),
C+C(281), Ci+CoAD2AI), E(1FI) Tholzo CHDEXVCHCHRBEREDEEEIICT
Holz, BMHEC EHERITWTEL, AT b ol XK ERRET A E Z DO DKM
W BT, CiEERI2~6 AR EN, 8 ~10F KRB &N - o EOBRIT B LM
KT 2RV ) XZEEKEEBRHBCaBNETHY, FNEERTHEZEERLTN S,

EERE OB L VY IREIZBT 5 A RRFA R

EEEE, HETR, MEEE
RRYSEFEHEE 63 (11), 1244~1248, 1989

BE OBRREE SN U VY EREN S BES N 558 OB E BRI oA OBIRIE, NEOS
BEREUSEHENRZ - T, B HOPMRNIZL 2L, BWRTEBEEGENERIZEL
SHEEN, ABRRY L, IR UWMEIDEIBENSL, —HGHLIMIN, WRERMED
HIIZEAENBETHS, EWHIRET, ZOMEMILES 3IFEROBETCRETH -7,

BEEOLEFEEES UV VRERED, BREEDOZNLBEBD THRIHT, RERIIES, HE
BREZHALTH, $H1EHFE (1987F117) TIRI23EP144 (11.4%) , FA—HFHEDE 2 EH
AE (1988 2 A) TRI3TEH24% (17.5%) Tholzo Fiz, REBOBINLH DL, BERE
DENE WD THRIZ, ABEBHET, F1EOREE4ETIBIBE, 485-GH, 1828
ABDRETHY, F2EDREE24LFILLBE, 8ELICHORETH - Z OB
DIRVLIE, FRREHE, RHCBERDDOW V VEOBRISAEBL L Tk,

=inE OWE» LS NS BRECHANS S, BRMEREBREEDOZNLIIELLTHEY,
M E DL EEFRERERIED L <, WHICHT 2BR SN, BRAEBERGOEE 516
KESRBENTH DI TH T,

11. Theoretical Considerations on the Appearance of Sample and System Peaks in Ionchro-

matography with Photometric Detection

Atsushi YAMAMOTO*, Akinobu MATSUNAGA, Mikiya OHTO and Eiichi MIZUKAMI
and Kazuichi HAYAKAWA and Motoichi MIYAZAKI

J. Chromatogr. 482, 145~154, 1989
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TR 135

A general model is proposed for interpreting the appearance of sample and system peaks
in ion-exchange chromatography with photometric detection. In this theory, a changed
fraction of organic acid in the mobile phase resulting from the ion-exchange process with
a sample ion migrates through the column from plate to plate in accordance with the
ionic and partition equilibria. This perturbation of UV-detectable components yields the
sample and system peaks.Simulation of this theory by computer accounts well for the
sample peaks observed in real ion chromatography. An equation expressing the sample

response-capacity factor relationship at low mobile phase pH was derived.

Pseudo-Type Acetylcholinesterase from Insecticide-Resistant Culex tritaeniorhynchus

Mamoru WATANABE, Sachiko TAKABE*, Dong-Hyun KIM*, Kyouichi KOBASHI*,
Ryo ARAKAWA*, and Kiyoshi KAMIMURA¥,

EISEI KAGAKU 35(6), 479~482, 1989

Acetylcholinesterases (AChEs) were extracted with Triton X-100 from the head and thorax
of organophosphorus insecticide-resistant (R) and susceptible (S) strains of Culex tritae-
niorhynchus, and purified by high performance liquid chromatography with a DEAE-cellulo
se column. Both AChE (R) and (S) hydrolyzed acetylcholine with similar specific activiti
es of 5.34 and 6.84 wmol/min/mg protein, respectively. Hydrolysis of benzoylcholine by
both enzymeswas one-seventh less than that of acetylcholine. When acetylthiocholine was
used as substrate, the specific activity of AChE (R) (8.37 #mol/min/mg protein) was
lower than that of AChE (S) (11.6 pmol/min/mg protein). This tendency in acetylthio-
choline was observed in other thiocholinesters such as propionyl-and butyrylthiocholine.
The inhibitory power of neostigmine to AChE (R) was 1/400 lower than that to AChE
(S) , and the inhibitory powers of fenitroxon and malaoxon to a AChE (R) were also
1/1000 and 1/80 lower than those to AChE (S) . Moreover, the inhibitory power of BW
284 to AChE (R) was also lower than that to AChE (S). However, BPA was more
inhibitory to AChE (R) than (S). These results suggest that Ache (R) is modefied at the
binding site of known inhibitors of true AChE and becomes a pseudo-type of AChE when

mosquitoes acquire to organophosphorus insecticides.
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BRINRE L OBMRA RN LR, RP B-mOBINIREEMEDETIZE S kg oWlmT
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