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Bacteriological Study in a Rural Village in Northeast Thailand
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Between 1983 and 1986 an investigation of environmental sanitation, especially of bacterial
contamination in drinking water was carried out on three occassions in a rural region in northeast

Thailand.

After experimental research, it was found that every well for drinking water in the village was

contamined with coli form bacilli.

Aeromonas hydrophila and non-01 Vibrio cholelae existed in the water. Contamination of pumped
water by salt was so remarkable that people did not drink such water. Even drinking water from wells,
which had a low salt concentration (<25mg/!), were contaminated by Vibrio fluvialis and Vibrio

alginolyticus, which prefer marine circumstances.

V. fluvialis, which seems to be a marine bacteria, also had the ability to survive and grow under

almost fresh water conditions.

During the third survey, 14 out of 18 Japanese who participated in this project, suffered from
diarrhea. The feces of 6 of them contained S. sonnei and A. hydrophila was identified in two others.
However, the source of the contamination was not yet determined.

Prevention of bacterial diarrhea is still an important object of hygiene in the rural areas in northeast

Thailand.
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Traveler’s diarrhea
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=XBEE (198644 A258~5H7H) @ 3@icbkD
B TRESXRTL:. SO BE—-RLEB-RORE
OEBERT CRHEORYY LTRHELTREDT, &
CTRE-RELB R TCORREOER LE=ROTE
BRrPLCBRRS,

(1) K7+ (BDD) B 28EAB X VEER
AOKBER S X U— IR ZE | BDD TIi3RIK (fok
A), #HFK @KEE), X 7&ke EFRMTA (&5
R) BIUMKk (£, REOWEK) HEROERE
LEBCOPDbo TV DT, ZhdDkEXBERR
B L U— RS HEN (REEER) 2 AT ES
PREL 72 (1983), & 721986 DPFAETIRBF(3 A~5
B) OoXxE*EZF (11A~2 ) LhERHFHT5B8HT,
FEOREY L AR FOBEORE LT 2,
() »sva—-z7R> (BKS) BT aMEK, £IEMH
K8 & VHRTE TREREOHMEEZNRE | /v>a—2
A ¥ (BIF BKS) ¥t s 4 > F W20 km 2zl
LTw3 (Fig. 1),
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Fig.1 Map of Thailand. Location of BDD and
BKS in northeast Thailand.
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TeBRIBIRIE I B L TISEL T2,

2) BAREAY TSIV T7 4 VI —RBAREETHRE
RIBEDT 4 VY — 2 RIRGEEEH I EE LR 1,

3) #5 >8> (Moore swab) ¥k ¥ —&OLLT
BEROLIZY H 2BIR M LS E LY,

UEDFHETHIEkE 8L CREOR R E T
BRI L THale, BKS kB3 5 H/EKTH, BDD AT
&, ABOAE(To7.

RATETHRER H 52 U HEOR I BAASNELS
AZLRITF v ) TV A E—KTOEL, EHO
THRERERCRESEHS €, RE®ICZ DO THIEL
A 2REL 12,

R anLERIBERCE—ELFEEL, S5KKZF0D
Hl xR ERE L,

(3) V. fluvialis DIFIBHEI DT ORE ¢ 7 4 Eic
B BB RORE TR V. fluvialis BHEKDERMET
(RS A BE<5mg/D)Y TRES NI, 2 OFEBEL
BEROMAINICHEL T3 HBEL2RARS 12D CREHF
TRz 2, FZEBRHTAFINCOWTIR EFH»S
TREOTT, 20 V. fluvialis DRI B H 1. 272,
V. fluvialis =B} 3 Bl EREERARTCH D2,
Na* %>/ BM (Basal Medium) 10 m/ 2% O
BD NaCl #/M2, Z#ic 8 B5R Marine broth #r iz
BLIRRR R V. fluvialis DB % B8 L T480FRTIR &
SR L CTHBOERERREL 28, 5 SEERD
EREF B TRE L 1o
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(1) #it# 1 BDD kB3 kOMEFRFEDOER
i3 Tablel KRENL LB THY, Kbk EdhTw
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Table 1 Number of coli-form and other bacilli per
m! of water. (in BDD 1983)

: Total
Water source Coli form colonies
Rain water 65 780
Well water for drinking 163 980
Pump water (Sep. ~Oct.) 94 460
Pump water(Nov.) 0 0
Pond water 8 280
Water service 0 10

in Khon Kaen

Table 2a Comparison of bacterial species from
drinking water in BDD.

Table 3 Outline of diarrhea outbreak among
Japanese members during project in north east
Thailand.

Dec. 1984~Jan. 1985 May 1986

Well (cool season) (hot season)

DH  Enterobacter agglomerans Citrobacter freundii
non-01 Vibrio cholerae Aeromonas hydrophila
Aeromonas hydrophila Klebsiella
Pasteurella non-01 Vibrio cholerae

S Vibrio alginolyticus Aeromonas hydrophila
Vibrio fluvialis non-01 Vibrio cholerae
Aeromonas hydrophila Citrobacter freundii
non-01 Vibrio cholerae
Providencia rettgeri

S: Sawan Village 2 km from BDD, DH : Han Village
1km from BDD.

Table 2b Bacteria species from drinking water in
BKS April 1986.

Klebsiella pneumoniae, Enterobacter cloacae,
Citrobactor freundii, Aer hydrophila,
Pasteurella spp, Providencia retigers,

BV A ETFROAFKOMBEERSFCEETDH
o1, BE (118) KAS L XY 7ROMTAMEE
FunsFBd shiz{ % -1 (Table 1),

MEOME T Table 2 IR L - BEARE & iz,
19864E D FHE TIX1984E F i BDD 5> & 2km B 1 72
Sawan Rt O #F (S#HF Table2) THRIBE L1 V.
fluvialis D X 3 REPEE 7 A RRE Sz o728,
non-01Vibrio cholerae & A. hydrophila ¥ BURRHE L
72o

(2) BKS B 3HETCRERDOKADAFE &
STWBHFE T RTT A. hydrophila DIERERD T2,
BDD L ®7% D, non-01 Vibrio cholerae \XfREIAKD & 13
REshT, FoRYFAHSHNTE T2 HABO

Date of outbreak April 30 to May 1, 1986

BKS. Khon Kaen
region, Thailand

No. of persons exposed 18

Place of outbreak

No. of patients 14
Attack rate 778%
Pathogen :
Shigella sonnei 6
Aeromonas hydrophila 2
Unknown 7
ALSIBMLI-DATH o2,

V. fluvialis EIRH S hLg b5 T2, £ DAt Enterobacter
agglomerans 72 ¥ DBHAE 2 WL 72,

BIRFETHRT L SEORHAE TR/ ERT
dohY, WFhORMAFETY Table2 01986485 A
WREN-EESRE S,

BEE=ROREOBCFETL-BEAIBRD S b14AH
THIESREL 2, £DBE%S Table 3, 4 ZRT, TH
BEOR6ALS S. sonnei ¥, 2%5 S A. hydrophila
FHRE LY, TROEREITHEHTH >, BMoF v
RUREBEWC 2 /2 LT/ sy ay 7 OB 1 &AL
1o, TREERBEOCRERTbh,o72, 1840DB
FARECAEER LD, £AORALBITEY, EX
fBiarr>omeHRER TR I ¥ 27 AD DK
PRAICHL T, THREDFRERT 242084 A26H
TEOMk 4 A30B~5HA1HT® -7 (Table 4),

W& iz S sonnei DRFIBRRMET A b 2T 1K
B% Table5 ZRT, chEIMIECFPCRELE
HRMOEEENB L L CHE Lz L 2 3, Oleand
mycin & Erythromycin iz X 3 2 &2 4 8 & <,
Aminobenzyl penicilin D/ERZ P LH V- ERIFED
shlz, B8, Hity 4 OBNO¥ERTIRAARMIZL
CO0MDMEETR=v ) G E N Tz,

ZDFATENT:S. sonnei D) o RIZ6HTH
<7z (Table 6),

(3) V. fluvialis ZFERT O THEADOREDS
BRHEShTERTOAF/IORO (5K) &4/ v
2y yaRYOBEANEISKREE N,

%72 BM %\ V. fluvialis 1251} 2 RO EB&
T3 BDD OHFA» oS hi- kb & s Ehll
HOEES T RTH50mg/! H 541325 mg/! @ NaCl
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Table 4 Date of outbreak, pathogen and symptoms of Japanese patients with diarrhea in BKS.

No. Age Sex Date of outbreak Pathogen Symptom

1 30 M 30 Apr. ~2 May S. sonnei, A. hydvophila HD

2 22 M 30 Apr. ~2 May S. sonnei HD

3 25 M 1~2 May S. sonnei MD

4 27 M 30 Apr. ~2 May S. sonnei MD

5 19 M 30 Apr. ~1 May not identified HD

6 31 F 26 Apr. ~1 May S. sonnei MD

7 24 M

8 26 M 30 Apr. ~2 May not identified HD

9 27 F 30 Apr. ~2 May not identified MD + Vomiting
10 30 M

11 20 F

12 72 M 1~2 May not identified MD

13 30 M 30 Apr. ~1 May not identify MD

14 24 M 30 Apr. ~1 May S. sonnet HD

15 30 M 30 Apr. ~1 May not identified MD

16 28 M

17 18 F 30 Apr. ~1 May not identified HD

18 24 M 26 Apr.~7? A. hydrophila MD

HD: heavy diarrhea,

MD : mild diarrhea.

Table 5 Drug sensitivity of S. sonnei from Japanese travelers.

(with Mueller-Hinton agar)

No. Cp CET GM OL TC CEr KM NA ABPC PC PLp
- ++  ++ - - + ++ o+ttt o+ - +++

+ ++  +++ - - + ++ o+ 4+ o+ - ++4

4 + ++  +++ - - + 4+ ++ 4+ - ++

4+ 4+ ++ - - + ++  ++ 4+ - ++

Control +++ +++ +++ + + + +++ ++  ++ 1+ - ++

CP: Chloramphenicol, CET : Cephalothin,

GM : Gentamicin, OL: Oleandmycin, EM: Erythromycin, TC:

Tetracyclin, CEr : Cephaloridine, KM : Kanamycin, NA : Nalidixic acid, ABPC: Aminobenzyl penicillin, PC:
Penicillin, PL ;: Polimyxin, Control : S. sonnei from city hospital in Kyoto Japan (1983) when an outbreak occured
No.1~14: same as Table 4, 5.

Table 6 Colicin type of Shigella sonnei from patients with travelers diarrhea.

No/Indicator bacteria 56 17 56/56 R6 MI19 2/7 R5 ROW R/E R/I KR30/1 type
1 + -+ + - - - + - 4+ - 6

2 + -+ + - - - 4+ - + = 6

4 + -+ + - - - 4+ - + - &6

14 + -+ + - - - 4+ -+ = 6

Control -+ - - - - -+ -  + + 8

1~14 : same as Table 4, 5.

Indicater bacteria : from Osaka Public Health Institute.
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Table 7 Increase of V.

A®8 (Jpn. J. Hyg) $42#% %35 19874 8H

fluvialis in Basal Medium expressed by %T of Spectrophotometer Hitachi 220,

NaCl (mg/!)

concentration 1 2 8 4 5 6 7 8 9 10
20000 + 92.7 + 84.7 + 88.9 + 84.6 + 84.2 + 88.9 + 87.1 + 86.8 + 87.9 + 93.3
10000 + 792 +77.3 + 816 + 73.6 + 79.8 + 81.6 + 75.2 + 74.0 + 77.8 + B83.6
5000 + 87.8 + 84.9 + 83.9 + 88.1 + 84.8 + 83.9 + 76.3 + 86.0 + 84.4 + 74.3
1000 + 64.6 + 85.2 + 57.9 + 56.4 + 52.7 + 57.9 + 71.3 + 51.0 + 55.6 + 56.8

500 +80.3 + 7.0 +74.3 + 747 +77.8 + 743 + 765 + 78.0 + 8.9 + 74.3
100 + 91.7 + 81.5 + 83.8 + 88.2 + 77.8 + 83.8 + 92.8 + 76.8 + 83.2 + 70.8
75 + 95.3 + 93.7 + 94.5 + 79.1 + 73.6 + 94.5 + 93.8 + 95.4 — 99.2 + 94.3
50 + 93.3 + 98.0 —100.0 + 79.5 + 86.0 +100.0 + 98.7 —100.0 + 98.5 + 97.8
25 —104.8 — 99.0 + 95.2 + 8.1 + 95.3 + 95.2 + 98.3 — 99.0 —100.2 - 99.6

0 —-100.0 —100.0 -100.6 — 99.9 -100.8 —100.6 —100.0 —100.3 —100.5 -100.7

1~3: from fish sample in Japan, 4 :

estuary of Ote river in Japan, 5~6: human sample, 7: V. fluvialis standard

(NCTC11327), 8~10: from water in BDD, + : increase<%T 99.0, — : did not increase=%T 99.0.

BETHBESZED SR, ¥, 25me/l ORMBETIZ
BDD THEES W EBHRTCREESED S TL A %2
NUAOERTHME ST 2 bOH -7 (Table 7).
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Hits 1 ORRIILERTIRTD 5, 7 A BUFIFHRMH
DEBEREOMKBEL TE 0TS & ZRIRSERIL
LTETW3E5, ZDdIHMiTOEBOBHNLERL T
LWt TFADERE b INL T3, AIZEARET
LEIEDRXY CHB/- &k 5 i BDD DEEN IS
{EELTwizRY 704D COD 2 fIET 2 Bic i
BETRSROMBERRERKCEAL TER1 4> %
TRTEBESETH LI UHTERL CODEERAET
B EMHEETH o1z, £ U THEBIC ZOKIZERED
200mg/! L EDMEER LI, 2D & 5 BT ADIE
WEOMBERFEEAEOERCLBEERIZL TS
ZrenEILND,

HEEROBHEMEOHM T AIZ R, ERCHEBEERY
ELLHEAELTFHETHS 55, BDDERIR 2km
UEbBN-HE»5KkEEATL B LITL > THRE
AEBRLTWS, L L IOHFKITERS + B
5 mg/l AT ThH otz b b &3 V. fluvialis
V. alginolyticus %z ¥ DIFEE? OBERES T T, B
SRFAE TR Zh S5 OIFEE I BDD ORI UCHF» 58
Hanhot:0OT V. fluvialis B3 Z D & 5 2 HRAKD
EUETCEEL TV LRV ATHL 2 —RHRERT
holbDrELOND, LHLIDX I RIFEEG—
RS X BARGFOHF REBERL T LR, 20
AHEOEEREQORE,S NS DFAE TCERINTS

D, zOFEERI-LbDLELORS, RERIZT-
1RAECRARORATREBERIL TuEbo72 600D,
Basal Medium 2V - EBR Tz & b TEVWERET
b V. fluvialis SHMT 5 Z L BB L T3, HiLy
4 GRREETTH Y 2236 b V. fluvialis EELDT
WERHTICHhLLEIZLNS,
FEROPETRAEE COERELEXLTAPSD
HEREFESRR T 2D =BOHKI & 2 REOR
& HeBEL T 208, BKS, BDD ORA T FhOk
rHuTORESh-BECERBEDONT, EROA
DM VEVERVIOSRETHS LHFanl,
BB ROFE CIT- B ERRE EEROE
BONBHSRM TR FEMR I EABRETHE EEL
Sid, (1, INODHETRA TN IR
FHABE® (ETEC 2&t) ORHRITARETHY, &
HEORHOLEHTH 2, TFHiCL THFHCHED
BREREORER T 370 2o OEIcnT 5 MR
BEPEETITRIY ChhroBRBEED L 5 2%
BTTRETETEECR>TOLbDEEbRS,
BKS T#HIEFEL T BEAD B S THIER 2
B0tz L REBARATETHRE B 2 EELEBHTSH
3, 7uYx2 bEBMULBEAZBSREMBOSF S A
LiRBIOEEE L Y EKROKH 2R IFTTHROKERAT
Wiz bbb S T TRRBERNTEY T Shigella  son-
nei (RER333% T Aeromonas hydrophila (FFHEF 11
% TH-olZ i3, HEALSHRR LEORREHICE
HDVIRS TR TREIC» 5 TEEESE W L 2T
THOTH5, REEDI L 282BVTEOMIZ4A
0E»E5 B 1B THESRELTEY, 2128 son-
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shnhtrot, T2bb Tablel i2db sh 3 8KEADKA
BESERICNE TCORETES, TF, EFBLIUR
E CEHOFR L EILY 1 BN TREBNTH 572,
ZOEZWD BKS 1 2 FEMMPCREL LT
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BREYTCHEADKITE THESRELZ, 74 A
CRESTHRACOARELFREERT S LI
HETHY,

1. REMELABEAL TSR T RBIZHS
Lo

2. Khon Kaen i CREA L 728 > 2 A D KA BE
FEZ TR, '

3. BMIO S 4 A3 S. sonnei 23T BN H D
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3,
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