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An Epidemic of Hand, Foot and Mouth Disease Associated with
Coxsackievirus A16 in Ehime

Kazuhiro TAKAHASHI,

Hiroko YOBIISHI,

Mitsuaki OSETO, Masatoshi MORI,

Hirco INOUYE, Yoshiro ISHIMARU *1, Shozo NAKANO *!

From May to August in' 1995, an' epidemic of hand, foot and mouth disease (HFMD) occurred

in Ehime Prefecture. According to the result of virus isolation test and serological analysis, it was

considered that this epidemic of HFMD was caused by coxsackievirus Al6 (CA16).

Cross —

neutralization test of CA16 isolates showed that the antigenicity of CA16 isolated in 1995 was a
little different from isolates in 1975, but not different from isolates since 11980.
Sero — epidemiological study suggested that this epidemic was mainly due to infection of susceptible

children accumulated after an epidemic of CA16 in 1990.

Keywords : coxsackievirus Al6, virus isolation, cross — neutralization tests, antigenicity
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Sero — epidemiological Study on Measlesvirus in Ehime

Hiroko YOBIISHI, Mitsuaki OSETO, Kazuhiro TAKAHASHI, Masatoshi MORI,
Hiroo INOUYE, Akio MATSUURA *!, Toyohiko MANABE *1

Recently, several outbreake of maesles in junior high school were reported. And secondary vaccine
failures were noted.

Therefore, we conducted to measure neutralization ( NT ) antibodies and hemagglutination inhibit
—ion (HI) antibodies to measles of students of an junior high school and inhabitants in Matsuyama
city. The positive rates of NT antibodies of age — groups over 3 years old were 90 % or more. The
positive rates of NT and HI antibodies of 150 students were 95% and 83 % respectively. And 5 out
of 8 seronegative students have not recieved measles vaccine.

It was showed that NT test is appropriate for sero — epidemiological investigation than HI test.

Keywords :measles virus, neutralization ( NT ) antibody titer,
hemagglutination inhibition ( HI ) antibody titer
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Development of Rapid Method for Astrovirus Detection by using of
Enzyme-Linked Immunosorbent Assay (ELISA)

Mitsuaki OSETO, Kazuhiro TAKAHASHI,
Hiroo INOUYE, Shozo NAKANO *!

Hiroko YOBIISHI, Masatoshi MORI,
Yoshiro ISHIMARU, *1

A monoclonal antibody (MAb-3A3) to the astrovirus group antigen was prepared to develope a
rapid detection mothod. Then an enzyme-linked immunosorbent assay (ELISA) was designed for the
direct detection of astrovirus in stool specimens by using MAb-3A3 as capture antibody and anti
— astrovirus type-2 rabbit IgG as detector. This method showed relatively high sensitivity (70.1 %)
when compared with direct electron microscopy method (EM). Of the 60 stools containing other
viruses, including rotaviruses, small round structured viruses, adenoviruses and picornavirus-like
particles, 2 were positive in the astrovirus ELISA. And only 2 out of 220 EM negative stools were
positive. These 4 positives in the ELISA were confirmed by cell culture method on CaCo-2 cells.

These results indicate that our ELISA is efficient for screening large numbers of stool samples.

Keywords : astrovirus, detection of antigen, ELISA, monoclonal antibody
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Current Status of the Mass Screening for Neuroblastoma in Ehime Prefecture

Rika IMANISHI,

Akio HASHIMOTO, Masako NAGAI,
Masatoshi MORI,

Yukiko ASANQO,
Hiroo INOUYE

In Ehime Prefecture,mass screening for Neuroblastoma (NB) using the vanillylmandelic acid (VMA)
spot test in 6 —month —old infants was started in January 1985.And we have been measuring urinary
VMA and homovanilic acid (HHVA) wvalues by High Performance Liquid Chromatography (HPLC) from

December 1989.

Up to March 1996,137138 urine samples were screened and eight cases of NB were detected.The

incidence of NB in FEhime Prefecture was

1,/17100.Al

cases were treated with surgery

andchemotherapy. One of the cases was died of intestinal torsion, but the other seven cases are alive
and have been disease free. And also,eleven cases of NB were detected after the introduction of mass

screening.

Keywords : mass screening, neuroblastoma, VMA, HVA
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Usefulness of PCR — SSCP Method to distinguish heterozygous
combinations of HLA — DR4 alleles

Tatsuya KARASUDANI, Masaaki OKUYAMA, Hisaho SAKAMOTO *!
Hiroo INOUYE

It is often difficult to distinguish heterozygous combinations of DRB1*04 (HLA —DR4) alleles by
using PCR— RFLP (polymerase chain reaction — restriction fragment length polymorphism) method,
because different DRB1*04 alleles share sequence motifs, To identify DNA polymorphism more
efficiently, analysis of mobility shift of single strand DNAs on polyacrylamide gel electrophoresis, that
called SSCP (single strand conformation polymorphism) method, has been developed. We investigated
the polymorphisms of DRB1*04 alleles by PCR - SSCP method without using thermal control
equipment and silver staining visualization. Most heterozygous combinations were easily identified b‘y
single SSCP run, but only two alleles (*0403 and *0404) were difficult to distinguish. In this case,
RFLP was supplementary analyzed by using endonuclease Sac IL. Since PCR — SSCP method is

technically simple and rapid, the technique is particularly useful for resolving DRB1*04 combinations

which are indistinguishable by PCR ~ RFLP subtyping.

Keywords : HLA — DRB1*04, DNA typing, PCR — RFLP, PCR — SSCP, LIS — DCP, heteroduplex
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EROMBFHNAETREINTEBLVEEF L INVTO
BAEFANBRITFEBEREERT &5, DNAS A
vy /S OEERERIA TS 2,

HLABHZFIE S  OXMILEET (7Y V) OFEDN
BoMcdhTHD, BHEERCROEETLLEDN
%z DRBLE{ZT1 19954E3 B DT 124D 7 Y VHVA

EIRENT RIS ML S BN T H234&H
x 1 3 ML ORRERY

HFXNTOEH, SR GBRIES ICO>N T 2

LTV bDEELLNB.
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ZIT, HLlE, HESRETHAEDOEDBHEICE
BRI TESFRELT, IXRTORF TH
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1. B34

YFrICRERIHO b - - BRHEAEE, SHPHEFE
BEZOFBERCEEEZEOTNS, PCR—RFLPH#ES %
WX INNO LiPA HLA DNA# A E Y7 F 9 b
(INNOGENETICS : Reverse brot hybridizationik)
IZTDRB1*04 7 V) WAKERE T & IERI R, BBHES
A - &N FERT 5 DNA exchange THEfT&hic7
U VEREID DNA %2282 v & LTER L 72

2. PCR— RFLP#:

¥+ 5 dmodified PCR — RFLPEY i » TiT - &,
TibL, V USKRSEROFEMIEN S, salting -
out %Iz & » DNA #H#iHi L, PCR buffer, dNTP,
group specific primer (5’R4 : GTTTCTTGG
AGCAGGTTAAAC, 3R :CCGCTGCACTGTGAAG
CTCT), Tagq DNA polymerase /A C£E%*60 ul
& L, Perkin — Elmer Gene — Amp System 9600 iZ
TI96°C 20sec, 62°C 20sec, 72°C 30sec % 30 cycles

7V, DRBI #zFAIEL. Kb, MERETII~
FoBESEROEE&E, HEIRELRIFI~NTFoTFa S
Ly 2 Z%&MINT 515, 98°C 10min D%, T0CET
1R 1 CoO2ET SV RNEEIT- 2. IRIZ, ¥
#EDNA iSac I, Ava I, Hinf I, Hae I, Hph I,
Mnl 1OZEHIBBREZEHSET, 2oUloTES
YR ©% 4 X5 DRB1 7 ) VERE L. 15,
1992 4EDIMICEBSE S N2 7 Y WD W TR, FLISRL
FHEERICESOTRIFET - 72,

3. PCR - SSCP#:

(1) BEOFE

FLE 5D LIS — DCP (low ionic strength — DNA
conformation polymorphism) & itk % &, DNAK
HOA A iEER T, 95 CMAEHR%KEECTT =~
N9 B Z & T, mismatch hybridization i & 5
heteroduplex formation (HDF) & #EZH#ic & 3
single strand conformation polymorphism (SSCP)
DA EEER LEFRt S8, FRCkRBTE2&ELTVWS
(®1). coFEEEFAL, FFEPCREWS v LICHEE
Bk% 4.5 4 1/MA T, Perkin — Elmer Gene — Amp
System 96002 T 98°C 5min, 55°C lmin OHMEILEE
#%25CETHEIL, 1 ulopkE~—#— (100mM
EDTA —2Na, 0.25%SDS, 50% 7Y v —i, 025

&1 DRB1*047 UJIL®DPCR— RFLPEIC & BHIEE
7Y/ Sacll Avall Hinfl Haell Hph 1 Mnl I
' 143 120 110 72 184 148 115 113 107 79 77 71 67
0421 1 1 1 0 + o+ + + +
0419 1 1 1 0 + o+ B+ o+ P+
* 0410 1 1 0 1 + + +H + + ) +
0409 1 1 0 1 + o+ + + +
* 0405 1 1 0 1 +  + + + + ) +
0413 1 1 0 0 + + + + +
* 0404 1 1 0 0 + + &+ + + B+
* 0401 1 1 0 0 + o+ + + +
0416* 1 1 0 0 +  + + + +
0408 1 1 0 0 +  + H + + ) +
1122 1 0 0 0 + + + o+
0402 1 0 0 0 + + + +
0414 1 0 0 0 +  + + +
0415 1 0 0 0 +  + +  +
* 0406 0 1 1 0 + + + + + +
0420 0 1 1 0 + o+ + + + +
0411 0 1 0 1 + + + + + +
0417 0 1 0 1 +  + + + + +
1410 O 1 0 0 + + + + + +
0422 0 1 0 0 + + + + +
* 0403 0 1 0 0 + + + + + +
* 0407 0 1 0 0 + + +) + + +
0412 0 0 0 1 + + + +
0418 0 0 0 0 + + + +

a) 0401X04167XBsr 1 CIX B 7] RE

b) (+) IIRBEIBALE IRTER LS B T D7 DICEH N D/ R

*) BARNCRHBEENDTYV



9% bromophenol blue, 0.25% xylene cyanol) %7l
ZTEREE Lz, b, ~ToE&kOSSCP/Y Y — v~
OIFITIZIZ, 7 U VB kT EASEPCREY %= 1.5 1
19-o&BEALbOEREIE LTHVLE.

2 EZKE

5% 7Y t\ﬂ-—}l/&OSXTBE (45mM F YR, 4bmM
+wig, 1.4mM EDTA :pH8.2) 2&A7 8% XY T 7
YT IREEN (T2YNT I F
=50:1, ¥ V¥4 2 =90mm X 80mm X 1mm) Z{EK
L, ATTO AE-64005 E ¥ 2+ 3 =2 5 7EBKIKEME
ZFWT, 200VEBETO0AMERIC TERKEI 21T
-7z,

(3) DNA o
ELRENREOS VE, B0 u g/ MOTF VY LT O
3 R T 20 SRS %, 254nm @ UV RS TEER
BTt BpEld, F—LFOBREF v bR
FiCEWER L.

w R

1. DRB1*04 7 Y »® PCR — RFLP &IZ & 5 f##fr
%11z, DRB1*04 7 Y W22 FED + EHEKD UM<
y—vaRRT. BEACRBERE 7 Y VIE, 0401,
0403, 0404, 0405, 0406, 0407, 0410 7THETHD®,
2D 5B, 0406, 0407, 0410 ® 3%, Sac I, Ava
I, Hinf I, Hae I, Hph 105> OFIEEEZEEZ AV, &
DOSEDT Y MZOWTHMnl 1£8MT %I ETH
KABERDOGTNTOT Y VHHETES ELTHE.
L2 AN, EEIZMnl [THE L RFLP/Y Y — v %K
2125k T M, Tlop & 6Tbp D3 v ROLEEIIFRETH 5
bOD, 113bp DAY FIRIEEAEDT Y MIZBWT
107bp ®/8 v F &FICBE I TV S, ThiE, a kv
6805 71 DT Mnl [ OEEFER ;&ﬁrsu&wﬁﬁmmﬁ
B alHhicBENE NV FEELLN, FERERICE
W3, 0401 & 0408, 0404 & 0413, 0405 & 0409 DX
Pl AEAET S (#1). 5K, DRBI'04~7 o
BESETIE, Mnl 1ick 3 113bp /3 v FAVRIEDHRD
FLHDES WD, Sac I+ Hph I, Hae I+ Hph
I% W double digestion B L Tk, HAA
Rl xh s~ F uiESE 210 b o 16 I KB
BEI A S D ENEET B.

2. DRB1*04 7 Y W®D PCR — SSCP &Iz & 5 fig#r

(1) =FYws7oiRicksSSCP/Yy FOKH
ESAKEIRORY T I UNT I RFVEZF VI LT
o3 PR L BRI, £ORR—OF VTR EE
FoflEBE—HTrEEblc, BRELEPELEL
TELHDOTIREL, =F Vv AT oI FTT4SSCP
Ny RHPRBRHETEETH B 2 & ah- T (K3). 1K,
PCREMICHERZREMA 22T oRE &, BLER
MA -8k & ARk EIR, = F VLTI FRT

EXF7I2YNT IR

[ N N
—— — P %};’
— » —,\\‘ Eﬂ\‘a
IO single-strand

whas | DNA
[T R

. 25 E‘@‘l'

e | T iy, — heteroduplex

TS IO g — homoduplex

(a)y+(b)
1  PCR - DCPEODFHEE

(a) (b)

0407
0406
0410

©
@]
~f
o
~—
—
)
~f
o

K2 DRB1*047U/DMnl | E

0401/0403
pBR322/Hae Il

m <t e} © - o
o - Q (= ] —
< <t <t <t < <t
o O o ] - o

K3 TFTys7ozFERRESOLER
(a) g, (b) TF VLTI NEE




heteroduplex

homoduplex

_ 2
o ~t w © ol < ~t w © O w © g < © =~ o [ g < <o
< < < < < ~— < [an] <o <o i [en] (o] < i < (=] —t < — ot
< < - = ~ <k <H ~f -+ ~ < - ~P oy -H - < ~r - < ~
S S s S S £ S 2 22 S S £ L €S 2 g2 < 8
S £ § §$ § % § % & £ % $ §$ § § § § % & €
< fand < < [ew] (o] o fen] < < = < < < <o < (= < < < <
H4 ~AFoiEEHEDSSCP/Ny—
SRINE TIRE Lo R, BMUER(R OBBHC O B HT 7153
Y K (SSCP/xv F) PBHEhB I E2MEL..
@2 7Y ko—VEEOKRE
FYTIYNT I FFVRIRENTNEKREE 10%, [r——
5%0) 7 ) tU—)U’E‘?Zéj][] L?L«’-}f\}l/&, %BDL’CQ\KQ\ e ]single-sl,mnd
FAD3EEEEHWTSSCP /Ny — v OB AT - 7. ‘ o 1mA
10% & 5%HRMOBEREVIZIE & A ERBED/S S — v o - |
L, ERMOXr VTIRT Y Mk >T/NY KD ' o
RE—VRERLZLONBYD, BREOXNFLIEET YWV
KIGCTZ Y va— VEBRNOX VEFEHT 2L L0
WS HIENERE S 1 B IBAND 5. v homod
o s - homoduplex
(3} SSCP/t% — v Dftr — ® < 0 -1-0-1 T >
. o & o ©o o o =
BeoT7Y VO PCREMZEEICEEES LBULE 3 &2 3 & 3 T 32

T - 1 BRKE ¥ 8 — v 2R 4R LT S ORRD K5 DRB1*047 ULDSSCP/is—>

5, DRB1*0403 & 04041313 & A ERHED /<4 — v AR

T, WHEORKIZE LR, ZhlHo7 v MK

SITRT LR ZENFNEEDSSCP/Y Y — 2 b, fil

DT YIDSSCP/Y Y AR ICEEL THHEVICEE

IR NGNS, %2 DRB1*04 7 U IDIEEEF|
W ~7eFaT by s R FORYT allele Codon No
B4, ~FuFaT Ly s R FRDRBL oy oo 57 01 7486

< - 4 AY A C e d s ¢ g
04053 230410 £ ZhPIA DT Y V& DB S bt YTl 16 ThC CAT MG CC T

DESICOABEBEENZ I ENbOSE. hid, Z2h% 0403 3.00 Y Y W

ho7 ) VOBERY T 5 & (KR2), 3 Fo7TH 0404 0929 - == G- === -TC

AGC (0405, 0410) & GAT (0401, 0403, 0404, 0405  15.51  --—- AGC G- - -

0406, 0407) TR 2MA&DEOE, T1bb3EE 0406 322 -C - 6 A -TC

HEL L2y FORETTOANTFOF 2T Ly ¥ 0407 044 - - G- A -

2RI ND Z EERLTO S, 0410 182 --- AC G- --- -TC
(6) SSCPE:iz& 2 DRBI'04A4 T 44 L a A DO I 555

PCR -~ RFLPETHETE R W 16 HO~F oSk
BT T 2128, BIEPCREMEFRXN S 7 Y VEEM



‘sinlgle-sfrand DNA

0405

X6 DRB1°047VY VoY For4EVYT

D8 xOVPCREEY) & % Rl SSCP i TR L 7o iR %
M6eizmrLiz. L—v (b) o¥% v 7 wlid, PCR—
RFLP## T3 DRB1*0401,70405, 0401,70409, 0405
/0408, 0408,70409 D 48D DAEDLENELON
25, 0401, 0405 D /3% JDNA LERRICBIR T A &
T0401,/0406 D~F uESETH S T MR TE
3. BRI, L—v (d) O¥ v T2, RFLPET
040170407, 0407,/0408 D 21D DA EGHENER
5N BA%, 0401, 0407 DS % WDNA & DEITIc LD
040170407 TH 5 T E NHERTE 5. oo A G
HEICONT b REEEBT TR B ICHERNATRETSH -
fz.

iz, PCR—SSCP#H:% fv72DRB1" 04 4 THIAEY
FOEHEME A KT A 120, BiIEPCREZICAE < —
#—& LTDRBI* 0404 2 %8RS LRk &, #WF

PCREM D& D 2381 O SSCP /¥ ¢ — v Z[ERp I fF#rd -

BhHEASRS . M5/ LSSCP/Y Yy FE, ~Fw
FaT by s 2Ny FOEREHEOREE U THITE
(TotodER, KD A TIZDRB1IT0403 & 0404 DX FIHN
TEIM -T2, B BIFREESR Sac T EHT 2
&, 0404 3T s A, 0403 IFUIHT s hisn O & THATE
CXBITE B I &N T,

z B
HLA Sz TFOSEM A2 FRE L TELDT
ENBEFREINTE D, U TR PCR - RFLPEZHLIC

BB AT > C &7, BAODRBL 7 Y VOB,
HEEOBMEDOHERTOMEL TERLH, K
DRB1* 04 7 ) WD ~F o SR OB Tld SR ZR
w4 2 EREEEI R SN TV B T & HHIE I RE e

5 EMBYV. DI EIF, HFHNSML TS DNA
T/ 2F = v VOERNS bRESH, DRBL 0401/
0403, 0401,70405, 04050407, 0405,0410% D~
FoESEKICEHENRZIONE. 2T, HEHTIE
RFLP 4 HE= L EERE & U CHBRIRER AE L L
T, BB SR AT T % % SSCPERIcEHE L TRET
BT o 1.

FEDSSCPEY, —ASDNA%ERLC ElksE S
2D PCREM A A Va7 3 FEELRES L T
BAMABHE) N—BHTHEN, TOHETE—F
S DNANREE 123, BRIKEIOBROBEZE(LIZ1C
PRIz 2 oML EEEENAERTH D, EH
DESHKENEBINESLL L. £z, KEIHEO—FH
DNA ORISR E TR T IERENEN & 3h, H
EETICEEEEFNEET 2RREAETH 5.

CRODREABEL, TRNTOREBEETESITHKRH
TIRE7E A TR T 512 %, —A$ DNA OERICHILE
5AVEIEY 3 LIS - DCPEY oFEALA L. EE
13, PCRIBIEEY% 1.5 EOBEREKTHNT S L0
SHEWIL LD TH LN, TOHETERS N—AH
DNA RZEETHED I =2 7 TEJKIEEZHNTDH
HEEOH ZERENELNZ NG To. B,
e O&EERRE LiER, REOBKE) Yy — Vi
ELHEABEZARTFELTIE, 72 VNT I FORE
DEREDHTEZNES Y ko —VOEEL EIT, X
10 TBE /Sy 7 » — DR PpHNEEELEZ 6N, &
Hi3 pHS.2 TH b BIFBiERNE o, i, — &K
DNA O Ic BB s RO 008K TH 505,
M3IRLck e F Yy a7ol FThHiREA L
BoBRENESN, TFYvATo I FOERHICE-T
MY OGN TIRE L 7S - 7e.

2o, pERED bER{LINSSCPEER VT,
RFLPEDO A TR TEB M- 16D~ T o
KO AT 7. hid, PCR—-RFLPETH 1R
7Y LA D AAT R, BINOHIIEEZRMLE S double
digestion 2§73 b v 1z, BRIAPCREMETHEND
7 ) VBRI /% % )V PCREEW) & % [FlI i< SSCP ik THEHT
T2L0ILDTHBH, 2EMBINICHEINET L,
BonkERLXbDTHETH > 7. MEIKEAE,
DRB1* 0403 & 0404 WME & A ER LN — v &IR9 C
End b, SHEKRFLTHVENTRTOT Y VZ2WT
SSCP /¢4 — v A L TEVEH S MNIT 5 Z &2
FEehLh, HRATORHEFINIEZEA LB EP,
REIT&7500403& 040403 F v 74D 1EE I A<y
FT UMW (F2) T &, YFrTRAEOMHRELRE
RS COBEMEIRRT VI LR ENSKETR LN



FREIZNELDEEL LN B,

1, FEORITELBEH T 54 Y 7OulEE 2K
L7z, SSCP TXEIT %44 - 72 DRB1* 0403 & 0404
i, REIR I EIFREER Sac D AEHT 5 & 0404 I kT
EN0403 13 IMr S v T &, SSCP/¥ s — vk { il
TWW5DRB1*0407 £ 04101, W#<=—A—& LTHL
20404 L DDA~ F O F 2T Ly 7 28 FHR04100D
BAOABEINE LD LBESIKFINAHETH 5.
58, SEOKFTTIESSCPERBMTOTY VI EY
FIZoNWTIE, ZOTREMEBRNBIZE EE ey, B
KIKBNDOEMER /Ny 7 7 — OB & 0 EMICRETS
B ETHAREBORMMNS B EEZ TN,

¥ & 0

1. PCREEM% 1.5EDHEZEK THNL TELE %
mizr-28 %, B0 5 7THES KB CEIKE
%, TF VLTI NTRET S THEL SSCP
Ry — VBB TE S ENGh- T,

2. E7YINDSSCP /¥4 — v 2T 5 &, DRB1?
0403 & 0404 1313 £ A ERI U CRBIDREE TH - 7248,
ZOMOTFT Y NEANTFOF 2T Ly 7 ANV REREEI
9 % 2 & CHHESHIENTIEET H - 72,

3. RFLP#E&ESSCPEAMFHT 5 2 & T, RFLPEHH
TIEXBIT E I » o~ F o BEEI RN OB ]

ETHE, K&b\RFLP&%ﬁmT%E@E@@E& LTHY
’C%% &f)\ﬁb\cﬂ-,

1) Opelz G. et al : 'Transplant'ation; 55,782~

785 (1993)  °

2) %E@@ﬁﬁﬁﬁﬁn%%?ﬁi% (:F)ﬂiGEE)
994y

3) Bodmer JG. et al : Tissue .—Antigens; 486, 1
~ 18- (1995) ’ o
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 University Press, Oxford, 397 — 419 (1992)
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202 (1992)
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- 235 (1992)

7) Santamaria P. et al : Hum Immunol, 37, 39
- 50 (1993)

8) MEWTfh: 5 HDOWHE, 8, 417 —423 (1995)
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166 — 173 (1994)

10) Nishimoto T et al :
497 - 501 (1993)

Tissue Antigens, 42,



IKALERR A R I BE ¥ 5 BB

CAAME BB KeEWT EH OHE & B

A Study on the Byproducts of Water treatment

Takashi ISHIMARU, Takuro. TAKECHI *!, Toshihiro OHKURA *2
Makoto AONO, Yoshikazu MORI

Volatile organic compounds such as THMs (Trihalomethans) were standardizied in water quality
standard, moreover halo — acetonitriles and halo — acetic acids were specified as monitoring indices
in the guideline. An investigation was undertaken to observe the levels of these organic compounds
in water of several water supply fascilties in Ehime prefecture . As a result, levels of these chemicals
were all within standard and guideline values.

THMs were more produced by surface raw water than by ground water or reservoir water, and
are more produced in summer than in other three seasons. Further, THMs products increased with
an increase of the distance between distributing reservoir and water tap at each consumer’s house.

These results show that temperature, concentration of organic compounds and reaction time
influence the concentration of disinfection byproducts much more.

Moreover, bromated products were more detected from raw water which contained bromide ion such
as deiononized plant water than from fresh land water. Mechanism of bromated products production
were experimentally examined, that showed bromated products are not yielded from the chlorinated

products by means of transformating process under bromide and chloride ions co — existence .

Keywords : disinfection byproducts, trihalomethane formation potential, bromated trihalomethans,

@ U & IC
IREEEMBET BT, b YD X d v EORIARY
PEFEERBLLMON, TORN A HEORBEE
Dtzd, 1993 FEOKEKEEELEICEVWT I Do &
WAEED Yok g v IdKEREERIC, > ofERR,
o 7T e FREBERBEICHES .
BEELEOROEEREICEWT, HHiokE Tk
BEHREMERIh TV ? 2, BREAN TR
KRB XN KB B0AT, REL-TREEIOLT
(AY/EAN

FREHANER MILT=%RT8 T H 234 8
* 1 FERRRERENELR
* 2 BTG5 RMA TR R

22T, £F, KEOREORN % 3RMKOKEIZD
WT, Bkh oREOBKRICES ETO, BIERMOD
B W TEREEICHE 2 TOKES & OBRE RS
35—, THM&EmkEEE BRI 21T, 51T,
Bk DKEN THMEDER I RIX ST HEB LR 27 Y
feibic, KEOTEEHNRL S (54K, HITFK, Bk
TRIEHER D S LR I R T RFE2 BT L 7.

RNT, RAGEREREICEKD 5RO KRETD
THM Ho%E 4 HHE U, HEREMERN & ERE & DB
fpEfEt L.

X5z, KhicB¥EA 4 Y HIEET 284, Bmsh
riEFI L 0 iE (LS hEFE(L THM OEBENE L 5 H
T, VESBKRMESICH B S 3 dRkERLEA
R, HAKOHELZ ZHEKPHTRICOVWTIE, @&



KESEDEFZA 4 »HEES B 2 &S THM BIERYIE
DWEE Iz X - T, EFR{LTHMOZBOERN T
nze",

72T, BEA A vEETICBY EHEEIERDOE
AR, Z5Bha B U EERIIC bIRETRIT - 7%

AERUVERFGE

1. 7ki#Ezkiho THM K LERIA Y ORERZE LR O
FIEEDHE

BRKIREUSFT R VB EEREE

BEREUZ, SFEHEICERLKRELOBRIZOVT
BEtd 5.

ETOH -« i« FFOKERRICH T BEK - &K - 46
KEFEKLZDEILOVWTEET 5.
Bk EER LIORT.

F1  RFEHKEKFIRMS

KD | Bk | R
W lm F o K|E K[
B IR/ | UskiEH! | U ks | K AR
- [F oK (KK Kok |TRED | T 54
Fak (N#EkE |(NEKE 278 |Y& 4
¥ ik |RE0k | Riwki KHC
. . . w S ¥ L
B | & a7k | Kkt [ KEkis |Ne2E N5 A
T ok Lkl |LakE | TES |24 4

2. Jkiizkrho THM &K LERIEEA ORI R IEd
HF orEt

LizB 0T, ROEEHOE VD SERRTF 2B T 5.
< KEOTERE (547K, HITFOK, BREAK) ORI SKE
MR SEk U, AR RIETHETF 2R 5.
cREOBV-FHBICRKT S LItk BEOR
Hemitd 5.

3. kS oS X 2 THM OEEOKET

Bl —&G D MBNE Xhz8E, THM AR 3R
DEENKEVIEIPELINATHS. 22T, Ltk
TOHEKD SHBIKADTHAM OEINE R 5 —7F, 2Hicd
W RI—EK R HEAN TRk & O BRBE D RIS B #67KiE
NoEKL, ZOMEEBRE L.

« BRKXIE D IS W A&7k e THM &

ATITIE & LRDRH, RFKDRENS, ZOREEGE
K& L BODEKRRBRIC AN, KEOEEHE L O
filific L 2 ERORbAE S MAFHICEKL. B
HTIE, 7 LakoREE, HTKORE, & oKkEHTK

DORE LR EAE L 30oDEKRFKIcHI»N, R
CEBICEOKAIE L. 2hEh, EktbcofidEk
DIERRREE DS, HREISZEH Uik & OBk %
gt Lz,

4. #EKEKILT 5 v FKOHIIZ & BHEEOKRET
TRRBFEE, REAXH - EEEKDOLDEL £ %
T, EEE 2 EARNEE LTHkEKkET S v M E
BB L, MO THR/KBIGETRE S ER L. dk
DIEE, HEMIcEEA A4+ Vv REENTED, k(b
BET-12kb, BEOBRKULICREAA VIEEN
Tk, BRI THM OEENAFHEINS. 22T, K
DB - 7KBREE A b &1z, BFE(L THM AR OKRET
1Tz, BBRIEBKROEKICOWTERL 7.

5. H#EAF vEETIET ZKLEEE Y OERE
BB 9 2 ERnsERR
(1) B34 40 THMAERKIC K IFTHE

BR(LTHM 04K ER, KFhoBRZEAA 4+ DOBEEE
THERBREROS B ZEMMEINTVE I LN, HIK
Bk E TR HEKERDORFEA A~ OREIC & D HERK
T 37 1 5% THM & THM B O BN EE
na.

ZDtd, BEA A VIEEEART S THM OFEEA
U THM &R E & OB RIc > W TRET T 5720, BEFEA
A v BEE D RIS B 5 F © THM AR AE (THVFP) BBk %
FEha U7e. BB EkBBR A EICHE L, kiE20°C, pHY,
ISR 24 B RS TR RN E 1T - 7o,

(2) THM OA R BT 5 98

EHRICROERICEY, ElREN/s ook baP
70Tk ADEERICOVWTRETT 2120, BEA 4
VAT T/ oo R IVABKRERERMEL oo sva
BEOT{LCOVTREL, ZERAMEKECTI~NIVL
ey ua kL DREFELRFT L

w B

1. 7k#i7kF o> THM Sk ERRIA R OAE R A LR OF
HEEOIEE

F 2 RERRERT.

T - THMEEICEL T, 4EFAELCEKFOT -~
THM EEEIZKIERNC R 5 & 5 L7k DR HR/K e UHITR K
ICHE UEBETH - . ko T — THM BRI
L T bEkERE 5 Lk HNRGEK B O R K iR U SR
BThoTz. TDITEND, FLKEBFEHEKTH RO
IRZFKPHITAICHEI L Y~ 2 s VRIRITE O & E
NENZENELLNS. T- THMBEORbBEH VR
K2 & sk %EKRE T %8 Blokk L7487k ©22. Oppb
TH - 12D SEEE XN EEEEI0ppbE TEI-» TE
D, Fiz, FERAEKDOEKIC & 5HERREEDS0%FRE DE



BRTdH -7z,

T — THM OBEREA D> 5, §aKERFKTIE 7

o RV AP

&<, 50~80% % 5TV, Jun

RV ADEBEVKFIZ15ppb THRIRE S - BEEME
S0ppbLI T TH 5.

2 FEETIKEKDO THM ZKLERE R DiRFZE(L

NoKE 3| C- THMFP TTHM
(BAK) KMn04 CHCI3  GHCI2Br CHGIBr2 CHBr3 CHC12CO0H CC13CO0OH #ask4m5-1 |7KiE |RES-CI
6 H 5.3 22. 6 6.4 K] 0.0 30.3 4.0 25.9 2.0 20.7
8AR 4.2 38.7 7.1 .2 0.0 47.0 30. 1 35.2 5.8/ 23.0
10H 2.3 16,2 7.1 .9 0.0 25.2 12.8 13.9 1.8 17.9
18 2.9 23.5 6. 7 1.5 0.0 31.7 11.0 20.0 2.2 9.5
NK#EERE] C- THM TTHM
(%K) KMnO4 CHCI3  CHGI2Br CHCIBr2 CHBr3 CHC 1 2C00H CC!3CO0H #1s/ksn35-) |7k;B |RES-CH
6 H 0.5 8.3 3.5 0.9 0.0 12. 1 0.0 11.0 0.0] 20.5 0.6
8H 1.2 10. 4 4.6 1.0 0.0 16.0 11. 4 14. 4 2.3 22.0 0.5
108 0.5 7.4 3.9 1.9 0.0 13.2 3.7 5.0 1.4 17.2 0.7
18 2.5 2.2 1.9 0.8 0.0 4.9 4.2 2.2 0.0 8.8 0.4
N/KBE R C- THM TTEM
(#8K) KMnO4 CHCI3 CHCI2Br GHCIBr2 CHBr3 CHC12C00H CC!I3CO0H #askynj-n (KB |RES-CI
6 H 0.7 111 4.0 1 0.0 16.2 0.0 13.0 0.0] 22.0 0.3
8H 1.2 15.1 5.6 .3 0.0 22.0 11.0 16. 1 4.2 25.2 0.4
108 0.5 9.1 4.7 2.1 0.0 15.9 4.2 5.3 1.9 17.8 0. 4
18 1.9 2.9 2.4 1.0 0.0 6.3 4.4 4.2 0.0 8.2 0. 4
THGEERERC- THMFP TTHM
(B KMnO4 GHC I3 CHCI2Br CHGIBr2 CHBr3 CHC12C00H CCI3C00H skynj-n [AK;B |RES-C!
68 4.9 21.8 5.2 0.9 0.0 27.9 4.1 28.7 7.0 17.5
8H 2.5 21.5 7.6 1.9 0.0 31.0 18. 6 19.7 3.1 22.5
10H 1.9 10.0 5.2 1.4 0.0 16.6 5.0 9.0 1.4] 16.3
18 2.3 16. 7 5.3 1.5 0.0 23.5 5.9 10. 4 0.0 7.5
ToKEEHE|C- THM TTHM
[&2)9) KMn04 CHCI3  CHGI2Br CHCIBr2 CHBr3 CHC12C00H CCI3CO0H #askynz-h |AK:E |RES-CI
6 H 0.4 2.1 .3 0.0 0.0 3.4 0.0 4.6 0.0 19.0 0.4
88 1.0 2.2 .5 1.1 0.0 4.8 1.2 0.0 0.0] 21.2 0.4
10H 0.4 3.7 2.7 2.0 0.0 8.4 0.0 0.0 0.0] 17.0 0.4
1H 1.5 1.9 1.8 0.8 0.0 4.5 2.5 2.0 0.0 7.5 0.5
TKBEEREH C- THM TTHM
(#8K) KMnO4 CHC!3 CHCI2Br CHCIBr2 CHBr3 GHC 1 2C00H CGI3C00H #fsksns—i |AKB |RES-CI
6 H 0.4 4.5 3.0 1.6 0.0 9.1 0.0 5.6 0.0] 19.0 0.2
8H 0.8 5.1 4.2 2.0 0.0 11.3 5.0 1.9 0.0] 23.5 0.2
108 0.5 5.3 3.3 2.2 0.0 10. 8 1.0 0.0 0.0! 17.2 0.3
18 1.6 3.2 2.9 1.2 0.0 7.3 4.3 4,4 0.0 9,2 0.4
TH L C- THMFP TTHM
(JBK) KMn04 CHCI3  CHCI2Br CHC1Br2 CHBr3 CHC12C00H CCi3C00H #sk/n3-i (kB |RES-CI
68 5.2 35.6 4.4 0.0 0.0/ 40.0 7.4 26. 7 4.4] 21.0
88 3.1 30.9 5.7 1.1 0.0 37.1 14.0 22. 4 5.2 20.7
10H 1.9 16.2 4.8 0.8 0.0 21.8 5.0 9.3 2.5] 12.8
14 3.0 8.5 4,2 0.6 0.0 23.3 5.2 12.8 1.2 6.7
TAH L C- THM TTHM
GEIK) KMnO4 CHCI3  CHCI2Br CHCIBr2 CHBr3 CHC12C00H CCI13C00H #askyma35-M (KB |RES-CI
6 H 1.7 3.0 1.2 0.0 0.0 4.2 0.0 4.8 0.0] 20.5 0.2
8H 1 3.0 1.1 0.0 0.0 4.1 5.6 2.5 0.0/ 20.2 0.3
108 0.8 3.5 0.9 0.0 0.0 4.4 2.5 1.0 0.0 12.2 0.2
18 1.8 1.2 0.7 0.0 0.0 1.9 1.4 0.0 0.0 6.8 0.2
TH L C- THM TTHM
(#687K) KMn04 GHC 13 CHCI2Br CHCIBr2 CHBr3 CHC12C00H GCi3CO0H #sksn3-n [&KH |RES-CI
68 1.7 6.0 2.4 0.0 0.0 8.4 0.0 5. 0.0] 20.1 0.2
8K 1.3 6.1 2.5 0.8 0.0 9.4 5.0 5.1 0.0 22.2 0.2
108 0.8 3.9 1.6 1.1 0.0 6.6 2.2 1.6 0.0/ 16.5 0.2
18 2.0 2.6 1.4 0.0 0.0 4.0 2.7 1.9 0.0 6.7 0.2
KM%kt |C- THMFP TTHM
Tk (JFEK) |KMn04 CHCI3  GHCI2Br CHCIBr2 CHBr3 CHC12C00H CCi3CO0OH #ask/R3-i [7K;B |RES-CI
6H 1.0 3.2 3.5 . 8 0.0 8.5 0.0 4.7 0.0 20.0
8H 0.9 4.0 4.1 ‘47 0.0 9.8 4.2 2.5 0.0f 21.8
108 0.7 2.9 2.8 1.6 0.0 7.3 0.9 5.3 0.0] 17.8
18 1.4 7.5 2.7 1.5 0.0 11.7 0.0 1.1 0.0 12.0

— 23 —-



SRR

C- THM TTHM

ToK CGRIKD |KMnO4 GHG13 CHG12Br - CHCIBr2 CHBr3 CHC12CO0H: CC13C00H $ask4n KGR RES—
6H 1.2 0.5 1.2 0.9 . 2.6 0.0 20. 1 0.3
8A 0.7 0.0 0.5 0.8 1.3 0.0 22.8 0.3
108 0.6 2.3 0.5 1.1 3.9 0.0 18.0 0.4
18 1.7 0.0 0.0 0.5 0.5 0.0 11.5 0.2
KM#KiEH |C- THM TTHM
T oK (#87K) |KMn04 CHCI13 r CHCIBr2 CHBr3 CHC12CO0H - [7K:R
68 1.4 1.2 .8 5.3 0.0 . 0. 20. 1 0.3
88 0.7 1.0 .6 3.9 0.0 0.0 0. 23.8 0.2
108 0.7 2.7 .8 5.5 0.9 0.0 0. 17.8 0.2
18 1.3 0.0 .2 2.1 0.0 0.0 0. 11.56 0.2
KETE 5K C~ THMFP TTHM

(FEK) KMnO4 CHC13  GHCI2Br CHCIBr2 CHBr3 CHC12C00H KB
6H 5.6 251 0. 28.7 10.3 1 31 13.8
88 2.7 30. 4 0. 37.6 33.5 57/ 16.8
108 .8 13.6 0. 18.6 5.0 1.6 9.5
18 .7 13.6 0. 17.7 6.4 0.0 3.5
KET;EFi 7K C- THM TTHM

(& IK) KMn04 CHCI3  CHCI2Br CHCIBr2 CHC | 2C00H KR
68 2.3 0.5 0.5 0.0 . O 15.2 .4
88 1.8 1.0 1.6 1.5 0.0 0. 16.0 .6
10H 0.9 2.4 2.7 0.9 0.0 0. 8.5 .5
18 1.5 0.0 0.0 0.0 0.0 0. 3.5 .3
KBTE K C~ THM TTHM :

(#6710 KMn04 CHC!3 CHC12C00H GCI3CO0H $sk n3-) |Kia
68 2.5 6.0 7.5 0.0 0.0 17.5
8H 1.3 2.6 4.2 4.7 0.0] 18.0
108 0.9 2.5 3.3 1.2 0.0 11.0
1H 0.7 1.5 2.4 2.1 0.0 6.0

Y& L C- THMFP TTHM

(gK) KMn0O4 CHCI13 CHCIBr2 GCHBr3 CHC12C00H CC13C0O0H sk n3-) {7k:8
5H ) 2.1 10.4 13.0 3.9 3. 13.0
8H 1.8 16.0 21.9 9.4 2 25.0
118 2.7 13. 4 16.5 4.4 3 14.0
28 2.0 7.8 11.6 3.2 2 6.0

Y& L C- THM TTHM

(&) KMn04 CHC13 CHCI2Br CHC!Br2 .CHBr3 CHC12C00H CC13CO0H #$skyns—i |sK:8
5H 0.9 6.0 2.3 0.0 8.3 3.9 1. 12.5 0.4
8H 0.6 10.1 4.4 1.1 15.6 8.7 2 24.17 0.5
118 0.8 8.8 2.9 0.0 11.7 1.9 2 14. 1 0.5
28 1.0 3.7 2.4 0.7 6.8 0.0 0 6.0 0.4

Y& Ly C- THM TTHM

(#kS) KMnO4 CHGI3  CHCI2Br CHCiBr2 CHBr3 CHC!12C00H CCI3CO0H ?ﬂ?K’]D? [ IGR -
58 0.5 6.9 2.8 0.5 10.2 3.0 .2 2. 15.0 0. 4
88 0.5 12. 8 5.0 1.3 19.1 6.7 2 28. 4 0.4
118 0.9 10. 2 3.4 0.5 14. 1 2.6 2 15.8 0. 4
218 0.8 4.3 2.6 0.8 7.7 1.9 0 7.5 0.3

A C- THM TTHM

(#57KT) KMn04 CHCI3 CHC12Br CHGIBr2 CHBr3 CHC12GCO0H CCI3CO0H sk n3-i (/K8 -
58 0.5 8.4 3.0 0.6 12.0 2.9 2. 14.0 0.3
88 0.5 14. 8 5.8 1.6 22.2 4.7 2 27.5 0.3
118 0.7 11.5 3.8 0.6 15.9 1.7 2 14. 8 0.3
28 0.9 4.9 3.0 1.0 8.9 1.7 1 6.5 0.3

(B4 : C—KMnO, : mg,/ £, RES - Cl : ppm, 7ki&:°C, Li#\itppb)
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