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On a Basic Study of Screening for Renal "
and Urethral Fundtional Disorder in Infant.

Kunihiko Miyamoto, Shozo Uchida, Fumio Terasoma,
Mitsuyosi Arimoto, Tetsuya Hatanaka and
Machiyo Sumita

" We have studied on a screening method and a state of patients for renal and
urethral disorders. Some low molecular proteins which have molecular weight was
under 50,000 were recognized often in their urine of patients which suffered renal and
urethral disorders. So, we have examined on a possibility that a:-microgloburin
(a;-MG) and S :-microgloburin ( 8:-MG) containing in a low molecular protein
group is available for screening of renal and urethral functional disorder. "

The following results were obtained; '

1, Usually a:-MG and B:-MG were stable in urine for 5 day, but in acidic urine
under pH of 6.0 both were unstable. _

9 To satabilize a@:-MG and B.-MG in acidic urine, it was necessary for urine to
add 50mg of sodium azide per 1 ml of urine.

3 . Three differrent analysis which were enzyme immuno assay(EIA), electrophoresis
with determination of enzyme immuno assay ( EL-EIA ) and electrophoresis with
detection of silver stain method(EL-SST) were tested for detection of ai-MG or f8:-
MG and compared with each other.

a) The enzyme immuno assay was the most sensitive of three analytical methods and
we could measure 15ng of @:-MG and 5ng of B.-MG in urine,

b) Using the EL-EIA we could not measure below. 50ng of a@:-MG and 25ng of
B:-MG in 1 ml of urine.

¢) Using the EL-SST we could not measure below 200ng of a:-MG and 100ng of
B:-MG in 1 ml of urine. :

g B FREATMAEIEE, AMRM, - 370 T7BTYY, Be- Ipusa
7Y v, ENFEE, R7—Y) VI

Key words : renal and urethral functional disorder, infant, @ -microgloburin,
8 2-microgloburin, low molecular protein, screening method
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Table 1. Proteinuria contained low molecular weight

proteins from plasma

Tubulaproteinuria Referrence
Fanconi’ s syndrome i 13
Lowe' s syndrom *k 13
Willson's disease * 12
(alactosemia % 15, 18
Cystinuria ¥ 15, 16
Renal tubular acidesis *® 15, 16
Nephrogenic diabetes insipidus % 15, 16
Disorder of potassium metabolism * 15,16
Kidney graft . * 15, 16
Myeloma % 13
Diabetic nephrosis *

Heavy metal toxinesis ( Cd,Hg, Pb ) ® 12, 15
Aminonucleoside nephrosclerosis * 17
Nephropathy after acute shock * 19
Hydronephrosis *

Premature nephropathy % - 19
Nephropathy of high insertion #

Acute tubular necrosis * 19

Nonselective tubar proteinuria : #
Selective tubar proteinuria M



Table 2. Low molecular weight proteins in urine

Name of protein Molecular weight Mass in urine

% B :-Microgloburin 11, 800 0. Img/day
Urine protein 14, 000 20 e g/day
Lysozyme 15,000 1. Img/day
Retinol-binding protein 21,000 0. 2mg/day

% o 1-Mieroglobulin 30, 000 5-bmg/day

‘ 1-Chain protein (dymer) 44,000 -—————-
g +=Glycoprotein | 50, 000 242 132me/day

(From K. !tou, KENNSA TO GIJYUTU, Vol20, 78-79, 1992)

2. SAEIRDWVWT
aMG, BMG:HIFET %iciETable 3.4TRL
& HRHEND 5. AEBRNO—DTHEA7
) == v JIREBERBERNS DI %k
ROBEORVAERFHATNEEEZLLD, —
7 R R A YIE T B 7o DI IREHSEIRE I
B & fiEtcmA T, RiTsblL MERE N
3o FTT, BA DR TEMAIRET LI ERD
BRE & Bbh ARSI E(EIARK)F
gure 1.2E00 B, RIZEBDR Y ) ==V
WERTETEES £ W R THERSRVWEELoN
FREABIEAMY EFRIT 5T L& Uko &
BB KENE T 138 Ek(EP-SSTH ) Figure 2-
A & BBk (EP-EIAB ) Figure 2-B.iC &

BEEELIICRINT 5 it L,
Table 3. Analyical methods for @~ and f§2” Mirogloburine
Sampl Vol, Time  Range  Heference

i wl min.  me/l

SRID 10 18 1-15 15,17

Radioinmunoassay 19-54 45-180 0, 05-4,0 15

Enzyme immunoassay 20-100  45-300 0.02-2.2 15

Latex immunoassay 10-50 -20  0.02-6,8 15

Cellulose Acctate EP Shmg/d1 20

Immuno electrophoresis Lomg/d1 12

Tonic chromatography 500-2500 100-200mg,/dl 17

SDS PAG electrophoresis 20 Sng-20ng /51 17
Latex” immunoasaay 17

SDS PAGE :sodium dodecyl sulphate poryacrylamide
gel electrophoresis

SRID isingle Radial Immune Diffusion

BP telectrophoresis

BIA Method {Enzyme [muno Assay)
Dilution of Test Samples
| Urine 50 wm!l #1
Buffer 0.45ml
Reaction 1
5041 of Diluted test samples
(standard sol.50 1)
400 1 1 of Enzyme-labelled antibody
Antibody coated beads 1 pe,
Wiping the beads with filter paper
Have them react for 20 min. at room temp.
Washing irepeat 3 times
lRemove the reaction miXxture by aspiration

om| of Salin with a dispenser
Remove it with aspirater
“Transfer of Beads
] Dry the beads with tissue paper
Transfer it into a new test tube
Reaction 2
lﬁdd 4004 | of developer solution
React for 20 min, at room temp.
Stop the reaction
Add 2 ml of reaction stopper
easurement
iRead absorbance at the W.L. 420nm
Using spectrophotometer

Figure 1. Analytical procedure
# 1. Renal failure patient
:5 11 of Urine was added 2 ml of Buffer
(from EIKEN KAGAKU K.K.)

EP-58T (Electrdphoresia—Silver stain method)

Pretreatment
i Urine 100 lidenaturing solution{Seprasoll)100 w1
Aply 1041 of uper solution
Blectrophoresis
Take place for 1| hr, at room temp.
in Tris-glysine buffer
Stop the electrophoresis
(cololing)
Soak the gel in fixing solution]
{MeOH; 100ml, AcOH; 20m], H20;80ml} for 10min,
Remove the fix, sol.
200m] of Fixing solution I
MeOH; 80mL, AcOH; 20ml
Fixing reagent;10ml, H20:110ml
for 15 min.
200ml of Pretreatment solution
(MeOl;100m], Pretreatment reag. ;10ml, H20390m1)
Shake for l0min.
Remove the solution
Shake 200m! of H20 for Smin.
Remove the solution
200ml of Silver staining solution
Shake for 15min.
Remove the silver staining solution
2-3ml of Conc. HCI
Washing 200ml of H20 for 2min, three tlmes
| Pour 200ml of Developer Solution
Leave it after l0min.
10ml of Stoper Solution
¥iashing with He0 /3 time

Figure 2. (a} Procedure for electrophoresis
{from DAIICHI P.C.CeLTD)



BP-E1A (Blectrophoresis-Bnzyme Imuno-Assay)
Pretreatment
Urine 10041
l {denaturing solution{Seprasol 1) 100 z1 }
Aply 1041 of uper solution
Electrophoresis (60mA on SDS-PAG plate)
‘l'l‘ake place for 1 hr, at room tem.

in Tris-glysine huffer
Stop the electrophoresis
the migration at 5 mm distance
from the end of plate glass
Bloting
Bloting at 80m4 for ihr
Filter paper is soaked into buff,
Transfer membrane(trans.m.) is soaked
into MeOH for 20 sec.
Dialysis membrane is washed with dist.water
Gel is allowed between filter paper and trans.m,
Bloking
Trans.m is soaked into bloking solution
Bloking solution was composed
40g of powdered skim milk,
8¢ of NaCl, 0, 2g of KCI,
1.44g of NazHPD4/2H:0
and 0.2z of KHePOs in 1 I of dist, water,
First antibody reaction
70 21 of first antibody sol.
Shaking for 30-60 min.
* Washing the chanal with 300 ml of washing buffer
Second antibody reaction
T w1 of second antibody
lShaking for 30-80 min.
Washing the chanal with 300 ml of washing buffer
Coloring
J'l[lml of Enzyme sol.
Shaking slowly untill color developing
Measurement by densidometer

Figure 2. (b) Procedure for electrophoresis
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Table 4. : Comparative table of
: three analyticalmethods

Bl Electorophoresis

EIA method Silver Stain

Measuring 15 ng/ml  50ng/ml 2000/ ml

a i~ Limit 0. 5ng 20ng
MG
Measuring 15 50 20
Range ~480ng/ml  ~1000% ~1000%
Measuring 5ng/ ml  25ng/ml 1000ng/ml
F a2 Limit 0, 25ng 10ng
MG ) ;
Measuring 5 25 5(10)
Range ~200ng/ml  ~3000 ~5000%
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Sutdies on Time Course of Hot Springs
in Wakayama Prefecture (IX)
—— Secular Change in Hot Springs of Kawayu,
Wataze and Yunomine —

Hiroshi Tsujisawa, Kousuke Ueda, Keiko Kuno,
Takashi Hashizume, Hideyuki Sando, Shoji Tokutsu,
‘Masaaki Nozaki*! and Shoichi Ishigaki™

The Kawayu, Wataze and Yunomine spas are located on the center of the southern part
of the Kii Peninsula.

The thermal waters in these areas are springs of Na-HCQs+Cl type and all high
temperature. The Yunomine spa is characterized by containing sulfur. Using five kinds of
thermal waters collected from the Kawayu, Wataze and Yunomine spas, we have studied
on the secular change through the measurements of temperature, flow amount, evaporated
residue and flow calorie six times from 1954 to 1991.

The temperature had a tendency to up in the Kawayu and Wataze spas but a tendency to
down in the Yunomine spa. The evaporated residue had a tendency to increase in the
Kawayu spa but a tendency to decrease in the Wataze spa, and showed almost no changed
in the Yunomine spa. On the other hand, both the flow amount and the flow calorie had
a tendency to increase in three spas.

As described above, it was not recognized that the hot springs of the Kawayu, Wataze

and Yunomine had any declining phenomena on springs characters.

'_“'—" e F : “l%, ;ﬂgﬂ; %GDIE:' Eﬁﬁyks %.%ﬂi?ﬁh'ft

Key words : Kawayu, Wataze, Yunomine, thermal water, secular change
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Figure 3. Distribution of thermal spreings and temperature of
spring waters in Kawayu, Wataze and Yunomine spas
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Table 2I. Comparison of flow calerie
of hot spring waters

{HEITH - 1o

Spa | bate of | Temp. |Awounl Flow calorie { 10% kcal/b )
ko. of {low

analysis
T I7nin | 0°C basis | 15°C basis| 43°C basis

1954.11 § E3.0 100 0.318 0.218 0.060
1975, 8 § 615 120 0.442 0.334 0.133
1 197911 | 61.0 | ( 180 ) 0.858 0.456 0.184
1983.12 . 240 0.808 0.580 0.187
1887.10 | B2.7 7% 0.673 0,512 [ %431

1ea.10 | 615 [ (179) 0.860 0.499 0,188

1962. 7 ] 53.0 8 0.286 0.205 0,054
. 1975. § | 7.0 133 0.534 0.414 0.18

2 197811 | 100 1 0.436 0.343 0.168
1983.12 | B6.5 133 0.530 0.410 0.187
1987.10 £ 0.0 122 0.542 0.402 0.197
198510 | 68.0 14 0.598 0.466 0.224

1976.02 | 72,0 400 1.728 1.368 0698
3 1878.41 1 780 400 1.800 1.440 0.768
1985.12 | .5 480 148 1713 0.807
1987.10 | 740 600 1664 2,14 1.118
1981.10 ¥ 74T 10 1.837 1.488 0.778

1876, 8§ 8%.0 ¢ 33 0.176 0148 0.081
4 197801 F B0 [H 40 ) 0.208 0.172 0.105
1983.12 NI ] 0.237 0.185 0.118
1987.10 F BS.3 ¥ BD 0.307 0.253 0.153
199110 | 86.0 g+ 48 0.237 0.185 0.118

1960. B § 83.0 |+ 7 0.390 0.327 0.210

1976. 8 F 815 |+ 100 0.554 0.463 0.28

5 1979.11 F 82,0 j*( 105 ) 0.578 0.485 0.308
1985.12 | 88,0 |+ 109 0.582 0.483 0300

197,00 | 92,5 |+ 75 0.418 0,348 0.222

1991.10 | 87.0 )* 115 0.600 0.496 0.303

1875. 9 8.436 .71 L.408

Total | 1875.11 3.684 2.437 1546
1883.12 4.302 3.9%4 1

1987.10 i 4.574 3841 1.900

199110 3.932 3.127 1.625
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Salt Contents in Japanese Radish Pickles

Keiko Kuno, Hiroshi Tsujisawa, Hideyuki Sando,
Kousuke Ueda, Takashi Hashizume
and Shoji Tokutsu

Pickles (TSUKEMONO) are Japanese traditional foods that have characteristic flavourous
by the action of microorganisms and are essential to Japanese eating habits.

But we have worried about the influence on health by excess intake of salt, asthe TSUKEMONO

contains a large amount of salt.

In this paper, we described on the salt contents of 60 samples of Japanese radish pickles.
Twenty eight pickles were collected through the Health Centers in Wakayama prefecture
except Wakayama city and 32 samples were purchased from markets in Wakayama city.

The samples were divided into 4 groups, which were Japanese radishes pickled in salt
(SHIOZUKE), rice bran (NUKAZUKE), soy sauce (SHOYUZUKE) and malt (KOJIZUKE).

- Contents of moisture, Na, Cl, K and sorbic acid in the samples were determined and
salt content was calculated from Na and Cl content as NaCl(Na) andNaCl(Cl) content,
respectively. :

The obtained results were as follows.

1. The average of NaCl(Na) content of Japanese radish pickles was 3.2% and the standard
deviation was 0.7%. This average value was a half as compared with those so far
reported by other researchers.

9. There was no difference on the salt content in 4 groups.

3. The Japanese radish pickles described as reduced salt on these packages have a lesser
salt content of about 2096 than those not described.

4. There was no correlation between NaCl(Na) content and sorbic acid content.

5. The salt content of Japanese radish pickles was independent on a indication of cold
storage on package. -

oy — FIEWCAR AESE VIVEVRER, FR

Key words . Japanese radish pickles, salt content, sorbic acid content, indication
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Table1. Content of moisture, NaCl (Na), NaCl (Cl), Na, K and sorbic acid in Japanese
radish pickled in salt (SHIOZUKE) and indication described on package

Content Indication
No.
Moisture NaCl(Na) NaCl{(Cl) Na K Sorbic acid x1 %2 itiva*?
() (%) (1) (ng/kg) (mg/kg)  (mg/kg) BScrt 877 Food additive®
1 89.6 3.2 4.2 13,000 1,900 300 . 8W,pr,se, an
2 88.7 2.7 3.6 11,000 1,400 460 SW,pr,se,co,an
4 90.2 3.3 1.7 13,000 1,100 90 O pPr,se
10 88.2 3.0 5.4 12,000 1, 200 O pr, co
11 87.4 3.8 5.2 15,000 1, 290 SW,pr,se, an
14 90.1 3.4 5.0 13,000 1, 50 O pr,se
15 88.2 3.6 5.3 14,000 2 350 @] SW,Pr,se, an
17 88.8 3.5 4.9 14,000 600 O O S¥W,pr,se,co
20 88.7 3.4 4.7 14,000 1, 510 [} SW,pr,se,co
21 88.8 3.4 4.7 14,000 1, 600 S¥,pr,se,
25 88.0 5.11 6.4 20,000 1,060 o} 5¥,Pr,se,co
27 91.0 2.8 3.4 1,000 1 480 [0 SW,pr,se,co,an
36 88.2 3.0 4.0 12,000 1 bl @] se
39 88.3 3.6 5.3 14,000 1 - @] S%,pr,se,co
40 86.1 3.6 5.2 14,000 1 - (0] S¥,pr,se, an
42 88.7 3.0 3.7 12,000 1 - S¥,pr,se,co,an
43 86.4 3.3 4.7 13,000 1 -
54 84.7 3.2 3.9 13,000 - 5%, se
57 87.7 1.8 1.6 7,200 t - sW, se
58 81.9 3.6 5.1 14,000 2 - S¥,pr,se,co,an
59 89.1 3.5 5.0 14,000 1 - SW,pr,se,co,an
max. 981.0 5.1 8.4 20,000 2 1,060
min. 81.8 1.8 1.6 7,200 50
ave. 87.9 3.3 4.8 13,200 1 420
s.D 2.0 0.6 1.0 2,300 270
¥1 Mark of reduced salt content
¥2 Mark of cold storage :
¥3 sw : sweetner pr : preservative se : seasoning

co : coloring matter an :

antioxidant
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Table2. Content of moisture, NaCl (Na), NaCl (Cl), Na, K and sorbic acid in Japanese
radish pickled in bran (NUKAZUKE) and indication described on package

Content . Indication

Ko

‘Sorbic acid  pgpsi ggrr gopd additive?

" Woisture NaCl(Na) NaCl{Cl} Na K
%) (mg/ke) (mg/kg) (ng/kg)

(%) (%)

3 5.8 3.8 5.6 15,000 1,700 270 : [0} SH,pr, 58

7 87.12 4.0 §.6 16,000 1,500 1240 8] 5W,pr,se

g 87.8 3.7 4.0 14,000 2.000 830 - sW,pr,se,co,an
12 87.8 2.9 4.0 11,000 1,400 560 SW,pr,se,co,an
16 87.4 5.2 §.1 21,000 1,800 2810 o SW,Dr,.88

18 §0.8 3.1 4.0 12,000 1,400 410 Q sW,pr,se, an
19 7.2 L 3.8 10,000 1,600 1,030 EW,Pr,58,C0,80
23 33.1 2.8 d.5 11,000 1,400 460 o] SW,Pr,58,C0,20
24 85.2 3.1 4.3 12,000 1,500 230 (0] 5W,pr, 88, an
28 91.9 2.5 3.4 10,000 1,600 180 o] SW,Pr,88,c0,a0
28 83.2 3.6 5.3 14,000 2,400 110 S, Pr,58,0C0

23 86.7 1.3 4.9 13,000 2,500 - :

31 B3.5 3.l .4 12,000 1,800 - O SW,pr,5¢€

32 82.9 2.1 4.2 8,200 680 = @] SW, Se,e0,20
33 76.9 3.3 4.5 13,000 T40 - 8] Q SW. s5¢,00,an
38 81.6 1.3 3.7 5,000 130 - 0 O W, 5e,00,4n
41 89.1 3.8 5.3 15,000 1,500 - (0] gt

45 86.4 4.3 5.4 17,000 1,200 = O SW,pr,se,co,an
46 B7.3 3.0 2.9 12,000 320 = (o] SW.pr,.5¢,c0,an
47 B7.7 4.0 | 16,000 1,100 - o] EW,DPT,S5E,C0

48 78.10 3.2 1.8 13,000 2,400 = O S¥W,Dr,5€,60,an
49 81.1 3.0 4.0 12,000 1,300 = 8] S§W,pr,se,co,an
55 88.8 2. 1.0 11,000 2,200 = 3, st

56 85.2 4.5 6.4 18,000 2,100 - SW,pr,5e, an
max. 91.9 5.2 6.4 21,000 2,600 1,030
ain. 76.9% 1.3 2.9 5,000 300 110
ave. B85.1 3.3 1.6 13,000 1,540 440
$.0. 3.6 0.8 0.9 3,300 600 280

%1 Mark of reduced salt content

*2 Mark of celd storage

#31 8w @ sweetbner pr : preservative se ! seasoning
¢y : coloring watter an : antioxidant

Table 3. Content of moisture, NaCl (Na), NaCl (CD), Na, K and sorbic acid in Japanese
radish pickled in soy sauce- (SHOYUZUKE) and indication described on package

g Content Indication
Q.
Moisture NaCl(Na) NaCl(Cl) Na K Sorbic acid _ - . .3
% (%) (%) ‘(mg/kg) (mg/kg)  (mg/kg} RSC cs Food additive
23 8L.7 1.8 §.6 11,000 750 560 ] o pr,se,co
30 76.9 3.5 4.7 14,000 640 - SW,0T,85¢,¢00
34 B84.4 2.8 3.9 11,000 1,100 g o 5W, 6,080,210
3T 8i.2 2.9 3.7 11,000 620 = 0 5H, 58,00
50 82.8 3.2 4.2 12,000 440 - o} @] W, Pr.s5e€,00
51 1.9 2.8 3.6 11,000 T80 - o} Q pr,5e,c0
52 78.9 4.7 6.6 18,000 h30 - (] SW,pr,se,co
53 88.1 3.0 4.2 12,000 GO0 = o} @] pr.se,co
6o 88.2 2.1 3.5 9,400 490 -
LT R B4.2 4.7 6.6 18,000 1,100 580
ain 76.9 2.4 3.5 9,400 440 60
ave. B2.8 3.1 {.1 12,200 5610 560
5.0. 3.0 0.7 0.9 2,500 200
%1 Mark of reduced sall content
*2 Mark of cold storage
#1 3w ! sWeetner pr :-preservative . s¢ @ seasoning

co ¢ coloring matter an : antioxidant



" Tabled. Content of moisture, NaCl (Na), NaCl (Cl), Na, K and sorbic acid in Japanese
radish pickled in malt (KOJIZUKE) and indication described on package

-

Content Indication
Ho
Hoisture HaCl(Na) NaCL(Cl) Na K Sorbic acid %1 %3 R
(%) (%) (eg/ke) (mg/kg)  (ng/kg) RaER 437 Bene niSLEIYE
5 90.8 2.6 | 3.6 10,000 1,500 250 jaf SW,pT,58, an
6 82.7 2.0 2.9 7,700 380 o o] S¥W.pr,se
9 89.:2 1.8 3.8 11,000 1,700 340 O SW,Pr.se, an
13 90.6 Tk 3.6 10,000 1 230 o] S¥,Br,58, an
35 85.6 Tl 3.6 10,000 1, s o] SW,pr, 80, an
14 87.7 2.3 4.3 9,000 2y = (o} W, BT, 58
max 90.5 2.8 4.3 11,000 2 390
min., 82.7 2.0 2.8 7,700 230
ave. B7.7 2.0 3.3 9,600 1 Jog
§.D. 3.1 6.3 0.5 L, 100 80
#1 Mark of reduced salt content
#2 Mark of cold storage
%] 8w @ sweetner pr : preservative s¢ : seasoning

¢o @ coloring matter an :

1. BEERI2VT

AESRISVTIR, AENaEgHCHzoW
TRIFE L7208, RERE « BEHREOMER, S,
EiENas 5 ORIEE CHBRIRE Lz, Figure 1.

~b 2T O 5 OFERERI I & 5 AiENa

SBOLRA DS AER LI, 2FEMOER» S
OHESEI, RHEHEb.2%, REM1.3%, FE
#3.24£0.7%TH b, Figure 1LITR Uifielk
QLAY LTIR, BEEIBYKTHY, H
EEDE\ 3 k2.5% 1 H4.0% K ORIz, 78
BOBPIBEEN TV e DLEOREED S, HEK
D EVWCAR] OABEBENT~10%TH-
oL, SEoFETRNL/ 2ICEEER
DR LTEY, BLEMERSEELTWASE
HEE A WHIROBEREERBD, HEE=— X
IBLRIERSR TH oo

Ao eses
16+

Frequency
=]
1

NaCl (Na) content (%

Figure1, NaCl (Na) content in Japanese
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Figure 2. NaCl (Na) content in Japanese
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Figure 4. NaCl (Na) content in Japanese radish
pickles in soy sauce (SHOYUZUKE)
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Figure 7. K content in Japanese radish pickles
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Survey of Water.AnaIysis by the Regional
Development Policy with Land
Utilization in Kada

- Takenobu Koyama, Yasutaka Taniguchi,
Kohji Yamamoto, Yoshiaki Shimada™!,
Yoshihiro Taniguchi*?, Masanobu Kita®?,
Shuji Uehira, Ken Katsuyama™*,
Yoshihiro Mori, Tadashi Tanaka
and Tadashi Sakamoto

In Wakayama Prefectual Research Center of Environment and Public Health, we ha
ve kept watch on the water quality with land utilization in Kada by the regional dev

clopment policy since april 1987,
Then, about the results of F-test for the average by multivariate analysis of varianc
e, the significance level of secular change have indicated the null hypothesis is not rej

ected at 1% other than PH and BOD.
It has became clear for the enviromental quality standard to be satisfied everything,
but we have indicated the necessity of analytical method about the new model.

F—v— FREPRINE, Musba%, BREME BER(L, e
Key words © environmental impact statement, regional development policy,

environmental quality standard, secular change, analysis of variance

) FEH&Ehio

& C &I YVEREOBHIGREE 4 F ic Figure 1.0 & 5 1048
HEZBWTIL, rﬁﬁ@%%%@%$$.] ARO[ PO 2 #ig, ZIRFI63ERIC
WS UCHBRIG IR 1L A X 0 B rE e i R PR O 2 AR UKR)FRIROFT 3 HmA5E
= 2R LTEIAHIR OHSBAR IR A LRI nEah, X SIERoTEE T B e KA 1RO 2 Hi
HESERBE O, Aot RETHETEREEPLE LTI

Wy y—Tid, BH624E4 B XofERt o THIRTREEREIT- TV S,
HiBaZE At & D KEREE RO D OKEoiT % = DR, NGBS~ OB SV THRETEIT -

REBEE o+ 1 EREDHERER = 2 WEORERE
* 3 ERETRRE = 4 STELER -



12O TLIFic#iET %,

BEHE

1) HEMNEED

O AEBEEEE
pH*DO+COD+BOD+SS * KIG BB - n-~F+ ¥ ¥
HMHE EETEREUSIELD)

@ fEREE "
Cd*CN«HE-1) v +Pbe6ffi7 2 AeAsT-Hg*R-H
g*PCB (BUEFFE&REBAITIZLB)

@ HHEE
TN-T-P (BHEFETREL0FTICLS)

2) BERAREY

BANGAEIL A [ B S mE L 5 &, R
cIRABSEHE ORI GBI« XS - ik
D BERATHOOTVEL, &, FANKED
itk & L CBETEHOEMEEN S 5 T &PEK
Ric & - TENEESEL TH B D o—FHD
Eop s e g 2 O L 3P S EEEA S B TE-
TRBEAEL L TRERIC T sHREERS T
I T AN S [HNEEELE L (BAY
wo k] &T 3,

¥4, WREEHICO W T IRATREOIEEN L
NTVSPEREESAENORELBA TV S
BEbHY, 70T SHEATICEBENSHD,

AN SR TERAEEE LSBARWT L]
LB 2L, AEEIC L AHIKEOEE
KT oL s Mclh ] PFPEENER
%, 100mg/Liter2 B &4 5 E&DAEEH
TWah,

ERLER

KERAE D 2% OB LTV 3RILOE
F— AT BF- s ELTRETFROLY, &
SR FEIC L D BAEARDBBE LTI
R CIERE S TAEIN 0 7 DIEAY BRES S Bo
5, Bk 5 EROB KBS TRREKE
SEO—HEE L TRERUEEET S,

A[E 17— S IFOFEDICE D, EIEEHEERE -
BEEA R OHHEE Oth 5 n —~F 5 Vi
YR CEEEEE O 100HE (3 7S & b b R
REBSRONT, BEALHRERAUTTHS
T Eh o OMRP A LI, E-T, 1—N
&4 VIHE RO EERIEEE SKERO
Pl & 15 EHIEE I LT E T, B 5 ERMO
5 — 74 5Table 1-1, 1-2. OB Ic B L 7o &5
FatBE IO W TERIESEICRERTE L&D
WIEE SR  SEERRUCEER O ENE N
BEIEBRENRELOPEIDPREETTIC L
Ik b HBRE L, BANSHEET 5, €D
1 Cay il '

1) HuERy

@
ERREET 3 6 HEO 7 — & L HEEIHIE
4% 8E & @ERThE £, BRAET S 6
EHIZHWVT, Figure 2.0& 80 3RO EN
FNEETLH S SLIA DT SR WIRETH D,
B RBN | OKIBER S dTable 1-2.8 0 S S &
REBEEMOLETHRBO-PROEDL SRWVIT
%b 5T RIGEEMOREL(LOHHBRE D, &
7z Figure 3.0 IcEEIIET 5 8B I
WTh, SSKRUKBEERLIA TR SHITOR
HETH 5 DI L TAB) I OXKBEBEOT 1 6
TFHE ORERLOBA L FEBRIZ S S LDRE D
R hIE L R (RS i & LT3y
SNBD, AN 39S ORRI
Table 2.0 & B hEEUKE | ¥ CEEEOFEE
EMRELNIEV, -

@ s

A AEBISWVT, 3 HEOFTEOREL
{tid Figure 4.0y THEJIFIHAEERIZS S Pl
MTa RS WVIRIE T, Hic B 72> ORI
DCODTHHER b 5 IRAERE I 4 i TH0% DI
7213 T DR IZEEE VIRRETTable 2.0 HSHT
R LFEKE | Y CEEEOVEEICESRS
iz,



2) STEER

@ pH

BRI « KA« PR FE O 6 #iF iz >0 T,
FESIEDFREZA LI Figure 5.0 & B0 EDRIA
bPSs EREATHD, BROT LUWBHHE)IE
WRD 25D 7 V—TIFh, Table 2.05 &5
PR & 5 )l &Rk CEEFOTE D
M ICHEKE 1 % TEBRLN S,

@ DO |
PH&REREIC 3D 6 Hirmic>WT, wilE
wBEO 2OV Icbhn 58, Figure 6.
D & B Y EEH 3T E RIS OIRRETTable 2. D5y
BoTRR b BRIk | W CEEFEOSEICE
BRLNIT WV,

® COD

B KRB« PR I D 2 4 ) || Be OIS
O 2 #IgIC O WVWT, FERYOREELR(IZFigure 7.
D EB ORI ERSN D 2 gt oS & #h
TW5 b0 SFE LT VIRETTable 12.£ D&%
IR & # O O CODEE DRI & RS
J111320~309% THy 7 BIFIR & 71, BRI 11536096 T
4EIFRENB T L LTSNS, Table 2.04
BARERD & 3EEKE | W TEESOSE
REBR SN, :
@ BOD -
BRI« KB« PR FE o 3 #igic oW\,
Figure 8.0 & 80 KAN KR G R FE O EE
5 O IR VIRECRTR) 1 i3 fh D iRis N
TRGEREMBORLIT T, 1 EEEOREID
W R 2 E3R)121989~9012 i TIHGIERE 5538
WD LTWB T &ip 5Table 2. DB TS
RicERKE 1 Y THEEERU SR ORI b
BiEcENRE OGNS,

® SS

I« KA « B [ Gedsi R O-K) R SR D4
THIFIZDWT, FETSEL D IEEFEEOKE
W D REZR L IZFigure 9.0 & B D I3IFH
EWVIREE T & B EMED 100mg/Liter 283 D

BAERIMEREE DR VELTH B, £/, HET
BE CRIROFE) | & B ORI T2 e hil b 5%
AN &I ->THED, Table 2.0
BRLERKE 1 Y TEEBOTEBECESRS
nisw,

® KIGHEEEK

BN« KRS« R/ FE O 3 Mikic> W\,
Figure 10.0 & B ARMHOHD U EF XS
T, o 2 g HEIE WIREETTable 2. D5 &S
s RIERUKE | B TEEEOTISEICENSR
Y gAAY AN ' '
@ T-N

SR o KA« Wd) 1 |3 0 3 Hikiz >\,
Figure 11.0 LB DRI DAHMED 2 IR EB T
BEEMNR SN 5, Table 2.00EAIHREEZE
RkYE 1 % CEESOTEICENSE SNV,
® T-P

N e RBN » BRI D 3 Himic >0,
Figure 12.0 & B KANIILVEEZSR o h
505t i3FE E I WIREET, Table 2.0 HT
HRIIERKE 1 Y TEESOVEEICENRS
N,

¥ & b

50, BEBORRKAES — 5 OBy,
b r S OHSRUAEE 0L EHE & LT,
BLBHYNMTIC X BSED FREETT - fok
B
1) S onWT

AN R CHEHR OB L -85 oRERR AN
SEERIC X ZEBENED, WELED B
RUOREEALIC X 2EBESRD SN H - 1,
2) ZFEBIZ>WT

R7— % ORAEEL THIRES L BRI L7
ERRIATH S EBEZ 05D S n i RER i
& BEEZEZpHKL UBODLIA, @BH SN -
t2o
3) BEE# IO VT



HNROERO [HEEEEE LAV
L | ABEBAESITICL A EEEOFREICL
NIBET ST EMHIBE L,

BLE# B E4FZbie & BEEED S BpHR OB

ODIR2 W RSEOEEMITBNETHD, £
Q%Qﬁﬁiﬁﬁﬁﬁwohfé%%ﬁﬁﬁﬁﬁ
Bo

i Fi2
#%Km%ﬁwﬁkb,mﬁMEiﬂﬁ%&H

HEBEOBSEREERD, BRI VL
E I
X ik

1) MnABISEHE I H 2 LR BT 5
BB | e R T A, 1986.11
9) KBTS . EBRF — & O, TR CE
), 1992

3) A | : BEEMITEES WaALE (D
, 1990



Ohtani Bstuary ‘
KADABAY A

Tutumi Estuary 4

Figure 1. Monitoring station



Arenysa @ g

&

(10T, N W) 40T X @ Wwiojoy

UOIBIIBA JO JUBIN|JB0D 1 " A

. JOALT T3] Jajy 30 D jun uCrBIADD PABPURS D ('S
8Tl 1661 €891 00°TL 0072 860 9c'8 058 00°5¢ 0ot S§ | B wMBYUD
9171 001 998 00°LE 0oe 86°0 AR EET oo'tr 00t g5
WO 61T 297 009 09'1 ¥¥0 LT 29 00°G 091 aoo
S1°0 80T €L 006 06'G ¥1°0 L0°T S¥'L 0001 009 (T )
0070 S0°0 ¥0'8 ¢l'g ¥6'L 0070 900 L6L 508 Se'L Hd H unqy
8280 8000 61070 8200 FI0°0 L1g0 5000 Seh'0 £E0°0 0200 d-i
05°0 4] £9°0 or't Zvo 8.0 ELD €60 007 680 N - L
2951 0L9°¢ 05¢°2 000°eT 8L0°0 9E¥'T 886°0 gL9°0 00ge £E0°0 waoeJion
LTT 19701 00°SE 00'%8 00T LL0 62'9 91’8 00¢z 00'1 88
90 280 78’1 05’z 050 S0°T V.2 65°¢ 068 Ot (1od N
o 9r'e L8y 026 09'¢ 020 86°0 9% 08’9 08¢ aod
1o S0'T 168 o0'tt 08 170 901 £8°6 0011 054 oa
£0°0 s20 8Lk c0'8 9zl 200 910 65°L - 98'L 9éL Hd | " ungy
860 S¥'S CER 00°8t 00°t 8S
Ze'0 ¥9°0 96'1 0ee 0Z'T aoo
61°0 £6'7 88l 00701 0g'9 oa
1070 800 00 (AR 68°L Hd | "3 B340
8Ly 0¥T'0 §62°0 05¥°0 0810 d-1L
0E'0 180 €9 0e'e 0L1 N-L
FT G8¢'ee 00L°ST 00098 00¥'1 | WIOHIOD
E¥'1 I78¥ 99°ee 007081 0oL g8
5%°0 £8'T A 1A 01t aod
950 996 ¥6'8 000z 0ve ano
220 661 ¥L8 00°1T 09°'s od
200 [ 854 L8'L 0z’L Hd | "d B340
€81 Se0T 178 0068 00e WwT L0 009 0081 001 450 SL'g E8F 006 001 g8
870 AR ETE orsL 087 ge'0 z0'1 90°¢ 02'G 081 190 SL'E 0r'e ooel 080 aood
FT0 560 859 008 06'% ¢ro P80 L99 028 0¢'S 0g0 ¥£'¢ 654 00°%1 008 oa .
o 110 €6°4 208 83'L 18’0 20e s 108 SLL AR ALY 88'L (4% 0¥ Hd | 'H i,
€650 6¥0°0 LET0 081°0 6L0°0 082°0 1800 SET°0 0L1°0 001°0 5870 9910 0veo 0780 0210 d-.L
L& 89 GL'g 00°81 081 980 (4K L6'9 09°6 09°e 0 ¥6'¢ 089 086 0v'E N-L
906°T ZEETe 9ILTl 000°18 0081 2860 052°¢ 0¥’ 006°L 0ET'O £E9°T PESE POT'E 00°ET 06470 WIGHD
6E'T 9859 £8°0F 00°0ES 0¥ 5970 4001 1961 00'e¥ 00 181 61°6¥% 90°Le 007081 00'e 85
L80 0g'8 596 00'8¢ 0g% LV ¥Ie [And 00’8 0L1 §9°0 ¥9'¢ 1Z’s 00°ST 00°g aod
o €86 [Aa 4! 0098 0Lg 120 1572 09°11 0091 08'8 610 1872 05791 00702 00701 aoo
120 ¥1e 649 0001 00¥ 020 ELT 97'8 00°0T 08'S 610 88’1 6 ogel 00'S oa
£0°0 920 95°L LEL ar'L 200°0 0z 0 FE'L 06, SL 900 €50 ¥6'L [ el Hd | " wmn,
A'D ag HAY O U ‘AD ‘as Y "Xl HIN CAD as BAN XN "UIAL )
6861 8861 LBHI

BpPRY UI SOIS1jR)S oiseyg * [— °[qB],



Arenjsa i g (OO, NAW) 01X * wWaojoe) UOIBLIBA JO JUAIILIJA0 1 ' ATD
JBALL L 3T J071] /31 : jrun UOIIBIASD PIBPURIS : ('S
SZ1 E12T [44:] 00° T4 00x 901 8 16°L 0082 00’1 190 L¥'E 99's 0021 00t S5 | 'H BaByO
L1 059 01’3 00°Lg ov't 20’1 98y LY 0071 001 80 166 9v'e 06T 00'L S8
750 LE'1 952 ors 090 Le0 150 06T 0L'g 001 L9°0 90 ¥0'e L 03’0 aoo
€10 a0t 152 00°01 06's £1°0 FOT 'L 01’6 029 60°0 1L°0 8L 006 099 od
10°0 600 e08 L8 8L 100 170 608 L7'8 8L°L 0go 900 €0'g. ¥1'8 £6°L Hd q unqy
G380 Q800 ¥E00 0z1°0 010'0 2E8°0 SE0°0 16070 630°0 0100 LT 9500 £S0°0 0210 £10°0 d-d
¥6°0 660 901 [ia4 6E°0 950 ¥50°0 S6°0 041 £9°0 0r'T R 99T or'y 690 N-d
082'¢ 0698 S08'E 00028 £80°0 6¢2'L PLE'S 1LY 000787 0LT°0 910°2 00L°8T 0zg’s 000°L5 oIro WHIGFHO0
89T 2082 1671 007051 001 89T LTS g8 00'sy 00T L1 86°¢v LA onoet 00t S8
150 490 £8°1 06'¢ 050 0%0 9¥0 ST 08’1 050 8E°0 %0 801 0z0 050 aocd
[A4] 68T 67'¥ 0z'6 08’1 £5°0 LE'E Wy oF'8 08’1 L¥0 16°T 0¥ 08’8 02’2 aco
¥TO 62T 016 0021 00's (28] PEI LT6 ooer Ui 610 041 868 00t 0os oa
£00°0 120 gL 60°8 9L 200 120 £8°L 60°8 £ 0r'o S1°0 044 8L Se'L Hd | "3 &ngy
280 LBE 187 00°81 001 ¥50 281 EEE 0oL 001 L0 ey SL'5 oost 00e S8
670 080 e 037 o't I 050 002 092 02’1 650 ert S¢'e 09y 00'T aoo
ST°0 It €5°L 0001 0Z's 210 680 PEL 098 009 ET0 960 G¥L 098 0Z'% oa
{1R0] 8070 g 02’8 gL 00°0 L0D 90’8 0z's 88, 000 700 LG'L 508 gL Hd | "H MEIHO
LILD BIT'D L31°0 0S%'0 Sp0'0 66570 £60°0 9510 0420 950°0 9%¢e'0 0800 ¥80°0 0210 SH0 d-L
8E°0 180 60°2 0ee 0E'T §¥0 96°0 SI'e 0E'E g1 620 L¥0 29T 0ge 0€'T N-L
06¥%'1 01L°S5 60%'LE 000088 00F'1 8921 €50°79 16¥°05 00002 00674 0851 G01'E9 009°0% 000'0ge  00LE HLOF0D
AN 6798 L6 00091 0re 80T 06'52 1672 00'88 ooe A 0¥'6e 8518 o0oet oos - S5
190 £92 60% 0021 050 890 88'¢ a5y 0021 081 L0 B0'E [ 01re 090 aod
Ly0 SLY S0°01 0012 0v'e 860 0¥ S¥OI B0°LT a9 150 G0s 8L6’ o0'te 0¢'G aoo
020 z8'1 688 0081 08'¥ 120 161 01's 00°¢l (1::5¢] g0 481 £9'8 00Tt 08y oa
B0 80 PLL 198 0Z°L ¥0°0 980 984 858 L PO 1870 SLL 198 FE'L Hd | 'Y IUs340
90'T 90’9 109 00°68 001 790 87’z £8'¢ 006 00T 96°0 £0'8 0g'g orie 00z S5
990 gge 898 002l 080 280 940 §8'2 0E¥ 051 w0 4! 662 oLy 080 aoo
610 £8°1 86'9 0071 06'F EL'0 8670 §6'9 ore 0¢'s el'o 980 0r's og's 08 oa
200 ¥I°0 £6°L S1'8 oFL 100 800 €08 518 E6°L 100 170 16°L €08 gL Hd | "§ twngng,
0FL'D ZIo 10 05%°0 0800 0e¥°0 160°0 FLOO 001°0 0£0°0 990°'1 LBT0 S81°0 0670 L90°0 d-0
L6'0 0Z'L (1) 00'ee OL'T 16°0. 55°¢ 56'F 098 08¢ 881 6871 ¢L0L ooee 04T N-.&L
0091 01521 S6L°L 000°18 0810 094°0 ¥60°6 856°11 00072 0042 8511 169711 02101 000°E¥ 05€°0 oo
LE1 00Ty 00°08 noase 00'g 4oL G507 £8'LE 000°0ET  00'% A1) 6061 8892 00'89 002 38
60 8LV ors 00'8g 01T 99°0 18’1 eLe 00'8 01t 890 91 05 0re 081 a0y
oF'0 4 g ITear 00'2e 087 e0 ¥6'g LB 00°€T 08" 190 LL9 SOIT 00'ze 05’9 uacd
g0 18'1 168 00l 007 S1o Ze'1 Ly's 00°T1 099 60°0 8L'0 £9'8 086 5L Qa
F0°0 ¥ED 0L [4A] 9L 00 gI'0 8LL 66°L LY'L £0°0 S0 L L8 SE'L Hid | Y twumng,
“ATD s BAN XA WIN AD as AN XA U ND as N XA i)
lelol 1661 0661

BPRY] Ul $01S1}R]S o158y

A Sl C LAY



50
40 i )z\
Tutumi R. / . . _ess
30 ss - \W/
29 ™~
- COD i
DO ‘—‘—‘”"‘“-E— —"\-:_—5%1. Coliform
104 59 ——=——g QoD
Coliform | BOD
0\1-..._., [N ‘——""—"4‘3 pH
1987 1988 1989 1990 1991 BOl’i
- 10 I 1 1 Y 1 ¥ 1 1 | 1
50
Ohtani R. _~BColiform
40 ésg\\ Q"“/_
30- ~
PN
g 8185
224 Colif orrrElr/
COD
04 £2° B e g Do
oH o = g pH
BOD BOD
0 1989 1990 1991
- 10 1 : . i i 1 } 1 1 - ! 1 V 1
30 — -
25 Aburi R. /\
20- / .
AN
15 ,
DO J/"/ S5
1 sEe g —§ D0
D 5
O orm
OColiformET—-- _"’”E" £ | 1
1988 1989 1990 1991
-5 T 1 1 1 1 I ] L ] T T
Figure 2. Secular change {Case : 6 items)



85
70
60~ Tutumi R,
50
40-
305 Co%}ig)rr
20 -
DOCOD g1 DO
104 pH @ ey pH
T- NE B T - N
i | = 3 0%
10+ - plogT 1988 1989 1990 .. 1901
] T T I T 1 ] 1] L]
80~ :
60
%1  ‘phtani R. ]
40- ' S
J Colif Coliform
.
204 DO DO
. pH pH
104 BOD BOD
T-N HT-N
0-4~T-P - HT-Pof
) 1989 1990 1991
10 ) ] ] ¥ 1 1 1 1 1 1

60

Aburi R.

‘Figure 3. Secular change (Case : 8 items)




Table 2. Analytical results of variance
1. Monitor station :

Analysis of variance Tests

Factor Years Analytic item

1) River area
@ 8 Analytic item

Tutumi River : — % %

Ohtani River — '

Aburi River — * %
@ 6 Analytic item

Tutumi River — * %

Ohtani River , — C ok ox

Aburi River — * %

2) Sea area
4 Analytic item

Tutumi River — Lok %k
Ohtani River — * X
Aburi River _ — * %

2. Analtyic item

Analysis of variance Tests
Factor _ _ Years Analytic item
PH ; * * ok
DO — * %
COoD _ — * %
BOD * % * %
SS — % %
Colifrom — —
T-N _ — % ok
T=P _ — * %

* % : gignificance level 1%
— : no significance level
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Table 1. Bacterial counts in wet wipers

Sample Type  Bacterial counts/sheet
1 L 2.5%10*
2 M - 7.8%10*
3 M 3.4x10°
4 L 3.6X10°
5 M 2.5%10°
6 L 5.6X10°

L : large size
M : miniature size

ARV T25X10'E, Z2VWbDT
5.6X10° fHTH > fo

Wi, =ML EEEEGRITAEINEE
F i & DELER OBEHEL LTI, BEEERD
T RO —EERIE T N T—H 72 0 3,000
FiETd - fotd, ERTHABRIRERICII2E
FCLOX10° LI EE L TWic,

2. A TO—REBROME
"BESLEZIEBRSEBLBACHEK (AHEED
A TO—RERERDIBE 2R~/ kER 5 Table 2.

Table 2. Changes of bacterial counts
in disinfectant

Storage periods of
Bacterial counts/ml

disinfectant

0 day \ N.T.
2 days 4.8x%10?
4 days 2.2X10°
7 days 1.3X10°
3 months 1.4X10*

N.T.:not tested
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Table 3. Biological characteristics of bacteria isolated from wet

wiper and disinfectant

Isol
Test solates

from wet wiper

Achromobacter
xylosoxidans*

Isolates
from disinfectant

Gram negative, rod shaped +
Oxidase -+
Motility
oF

Glucose

Kylose

Mannitol

Lactose

Sucrose

Maltose
Growth on agar medium

,.|_

f 11100

+++

Mackonkey
Desoxycholate

Amine acid (M ¢ ller)
Lysine decarboxylase
Arginine dihydrolase

Nitrate reduction

Gas from nitrate

H.S (TSD

Indole

Urease

Gelatin liquefaction (22°C)

Pyocyanin

Fluorescein

Simmons citrate

Esculin hydrolysis

(I S T O T O O I o I

111100 +++
+++

4+
+++ 11108

N T T T O S A
+

P+1 111 18+8 1
|

% :cited from literature No.7

Th Do FRIMAOEEEHABT A LWETER
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% 132.2x10° EicE THNL, 3 » ARICBW
THEBLAXI0 FHOBEERE Lo
3. BFESEWCIEED S0 LB ORES
F 52T O 5 L o108k, Tab
le 3.0TRT & 5 AR RGBT D W THER
Lo Mkl b oS oS REEER I EL K
—37 L, &8 % Achromobacter xylosoxidans &
BIE Lo
4, YEERICHT ABACLCHGOMIC
BE 5% h 5SEEL fo Axylosoxidans® —B
BEM—1kkE L, AEkicHT5BACLCH
' GOMI CABIE LIksR$Table 4. TH %, B
A CEEEH10,000 £g/mi(1.0%) DEBETTHH

BAMIETES, MI Ci%20,000 2 g/ml(2.0%)
PLETH 70 CHG D% 112625 1 g/ml1(0.06
THY, BACEHEVWERETEAHORE %
BIET B T EMTE T,

Table 4. Minimum inhibitory concetration
(MIC) of benzalkonium chloride (BAC)
and chlorhexidine gluconate (CHG) to
Achromobacter xylosoxidans M—1
strain isolated from wet wiper

Disinfectant MIC (pg/ml)
BAC > 20,000
CHG _ 625
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Table 5. Stimulaive effect on bactericidal activity
of benzalkonium chloride. (BAC) by ethanol

Contact time

Eahanol concetration in 0.05%BAC solution (V/V%)

(min) 0 5 10 15 2 2. 30 35 40
1 + o+ = = =
5 .
15 b 4+ = = = = == -
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Table 1 . Clinical symptom

Number of

Symptom patients (%)
Diarrhoea 49 (100)
Fever 48 (97.9)
Abdominal pain 44 (89.8)
Headache 22 (44.9)

- Vomiting 8 (16.3)
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Table 2 . Incubation period

Incubatio.n Number of

period (hr) patients %)
6 — 12 1 (2.0
12 — 18 ' 8 (16.3)
18 — 24 8 (16.3)
24 — 30 15 (30.6)
30 — 36 3 ( 6.1)
36 — 42 3 ( 6.1)
© 42 — 48 5 (10.2)
48 — 54 1 (2.0)
54 — 60 0 ( 0.0)
60 — 66 1 ( 2.0)
66 — 72 2 (4.1)
Over T2 2 (4.1
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Table 3. Isolation of enteropathogenic
bacteria from patients’ feces,
meat and meat container

Exam“,“ed Isolated bacteria
material
Patient 1 Salmonella serovar Typhimurium

2 Plesiomonas shigelldides

3  S. Typhimurium, P. shigelloides
Meat 1 Aeromonas hydrophila
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Meat = | . .
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Figure 1. Sampling stations

1 : Koino bridge, 2 : Iwade bridge
3 : Takashima bridge, 4 : Miwa bridge
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Table 1. Monitor ion and detection limit

No. Pesticide Monitor ion Detection limit
(m/z) (g /L)

Insecticide
5 Fenobucarb (BPMC) ' 150 (121) 0.02
7 Diazinon 304 (179) 0.1
9 Disulfoton 274 (88) 0.2
16 Chlorpyrifos 314 (258) 0.2
17 Fenthion (MPP) 278 (169) 0.1
18 Carbaryl (NAC) 144 (115) 0.2
19 Fenitrothion(MEP) 277 (260) 0.8
21 Isofenphos 213 (255) 0.1
23 Phentoate (PAP) 274 (246) 0.1
25 Methidathion (DMTP) 145 (302) 0.2
30 Isoxathion 313 (177) 1.0
35 EPN 185 (293) 2.0
36 Pyridaphenthion 340 (199) 1.0

Fungicide
1 Etridiazol 211 (183) 0.1
2 Chloroneb _ 191 (206) 0.04
4 Pencycuron ! 180 (125) 0.2
10 IBP 204 (288) 0.1
13 Tolclofos - methyl 265 (267) 0.02
14 Chlorothalonil (TPN) 266 (264) 0.1
24 Captan 79 (149) 0.5
28 Isoprothiolane 290 (231) 0.2
29 Flutolanil 173 (323) 0.1
32 Edifenphos(EDDP) . 310 (173) 1.0
33 Mepronil 269 (119) 0.2

Herbicide
3 MCPA ; 155 (141) . 0.1
6 Benfluralin 292 (264) 0.08
8 Simazine (CAT) 201 (186) 0.1
11 Propyzamide 173 (255) 0.1
12 Terbucarb (MBPMC) 220 (205) 0.04
15 Tiobencarb (Benthiocarb) 257 (125) 0.04
20 Pendimethalin 252 (281) 0.2
22 Methyldymron 107 (119) 0.2
26 Napropamide 271 (128) 0.2
21 Butamifos 286 (200) 0.8
31 Chlornitrofen (CNP) 317 (287) 2.0
34 Chlormethoxynil 313 (268) 2.0

Abundance
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Figure 2. TIC of 36 pesticides
1—36 : see Table 1.
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Figure 5. Ion chromatogram of flutolanil and
isoxathion in river water
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Figure 7. MS spectra of flutelanil in river water

Table 2. Results of Koino bridge

No. Pesticide 1991
5/8 65 1/38 87 9/4
‘Insecticide
5 Fenobucarb (BPMC) 0.05 0.11 0.02
25 Methidathion (DMTP)
Fungcide
10 IBP 0.6
28 Isoprothiolane trace
29 Flutolanil
Herbicide
8 Simazine (CAT)
12 Terbucarb (MBPMC)
16 Tiobencarb (Benthiocarb) 0.05

Unit: ¢ g /L
Blank space : not - detected
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Table 3. Results of Iwade bridge

No. , - Pesticide

1991
5,8

6,5 1.3 8/7.9/4

Insecticide
5 Fenobucarb (BPMC)
25 Methidathion (DMTP)

0.03 0.06 0.06

Fungcide

10 IBP 0.3

28 Isoprothiolane 1.5

29 Flutolanil 1.0
Herbicide

8 Simazine (CAT)

12 Terbucarb (MBPMC)

15 Tiobencarb (Benthiocarb) 0.09

Unit: z#g/L
Blank space : not - detected
Table 4. Results of Takashima bridge
No. Pesticide 1991 ’
5/8 6,5 7/3 8,7 9,/4

Insecticide

5 Fenobucarb (BPMC) trace 0.04 0.03

25 Methidathion (DMTP) trace
Fungcide

10 IBP 0.2 .

28 Isoprothiolane 15

29 Flutolanil 2.5
Herbicide

8 Simazine (CAT) ~ trace

12 Terbucarb (MBPMC) 0.04 0.10 0.04 0.15

15 Tiobencarb (Benthiocarb) trace 0.08

Unit: x g./L

Blank space : not - detected
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Table 5. Toxicity of fish

No. Pesticide Toxicity'® **
of fish

Insecticide

5 Fenobucarb (BPMC) B-s

7 Diazinon B-s

9 Disulfoton B

16 Chlorpyrifos C

17 Fenthion (MPP) B

18 Carbaryl (NAC) B

19 Fenitrothion(MEP) B

21 Isofenphos B

23 Phentoate (PAP) B-s

25 Methidathion (DMTP) B -

30 Isoxathion : B

35 EPN ' ' B-s

36 Pyridaphenthion B
Fungicide .

1 Etridiazol A

2 Chloroneb A

4 Pencycuron B

10 IBP B

13 Tolclofos - methyl A

14 Chlorothalonil (TPN) C

24 Captan C

28 Isoprothiolane B

29 Flutolanil B

32 Edifenphos(EDDP) B

33 Mepronil B
Herbicide

3 . MCPA B

6 * Benfuluralin B

8 Simazine (CAT) A

11 Propyzamide A

12 Terbucarb (MBPMC) A

15 Tiobencarb (Benthiocarb) B

20 Pendimethalin B

22 Methyldymron A

26 Napropamide A

27 Butamifos B

31 Chlornitrofen (CNP) A

34 Chlormethoxynil B
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Figure 1. Sampling site of rainwater
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Table 1 .Analytical results of rainwater in wakayama
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Table 3 .Analytical results of rainwater in shimizu
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Table 1 .Analytical results of rainwater
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Table 8 .Analytical results of rainwater in summer
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Figure 10 . The mean concentration of oxidant at each time (1986, 6. 10~ 1986, 6. 24)
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Figure 11 . The mean concentration of oxidant at each time (1991, 5., 21 ~ 1991, 6. 19)
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Figure 12 . The mean concentration of oxidant at each time (1987. 6. 5 ~1987. 6. 19)



ppb .

SHIMOTSU

wrreanebn

HATSUSHIMA

ERREEEEREERR ..

1 23 45 6 7 8 ¢ 101112 13 14 15 16 17 18 19 20 21 22 23 24
Figure 13 . The mean concentration of oxidant at each time (1988, 6. 7 ~1988. 6. 22)
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Figure 14 . The mean concentration of oxidant at each time (1989. 6. 2 ~ 1989, 6. 28)
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Figure 18 . Dendrogram of air pollution data (1986, 6. 10~ 6. 24)
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Figure 25 . Dendrogram of air pollution data (1989. 4. 19~ 5. 10)
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1., Mutagenic Activities of Tryptophan
‘Metabolites before and after

Nitrite Treatment

Takashi Hashizume, Hideyuki Sarfto,
Hiroshi Tsujisawa, Kazumi Kosaka,
Takahiro Ozawa , Mitsuko Yamashita®

and Naohide Kinae?
Fd. Chem. Toxic. Vol. 29, No. 12,
pp. 839—844, 1991

The mutagenic activities of 16 kinds of

tryptophan metabolites, before and after nit-

rite treatment, were examined in the Ames .

test. None of the compounds showed mutagenic
activity before nitrite treatment. After nitrite
treatment under acidic conditions, 11 compouﬁds
showed mutagenic activity towards Salmonella
typhimurium TA 100 strain in the absence of
a metabolic activation system. Tryptophan

induced 1000 revertant colonies/  mol, while

5-hydroxyindole, 5-hydroxytryptamine and 3-
hydroxykynurenine, all containinga hydroxy
group in the molecule, induced 11,000,5200 and
2700 revertant colonies/ ¢ mol, respectively. Th
ese results indicate that the introduction by
nitrite treatment of a hydroxy group

into the indole or benzene ring of tryptophan-

related compounds increases their mutagenic

activity.

1) School of Pharmaceutical Sciences,
University of Shizuoka
2) School of Food and Nutritional

Sciences, University of Shizuoka
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Bk, 32(6), 543~547(1991)
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