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DISCUSET0N

The epidemie of any bacterial enterie disease 1= closely
linked with woter,  Gafflky and his colleapues demonstrated the
presence of Vibrio cholerae in o tank in Culeutta which served as
source of water supply (23). At that time the survival and multi-

plication of Vibrio cholerae in wzter was not known, Thers were

many investipgators who tried to answer this problem, The result

that most of workers agreed upon was the Vibric chelerae can sur

vive in chlorinated water a very short period (42, 43). In un-
chlorinated water cholera vibrics can survive for much longer
periods (42, 43), The survival time observed in the cases of the
raw water was shorter than that for filtersd water or sterilized
water {31, 37). This fact was exploined bWr seme investipators in
India as due to the heavy ccntomination of raw water by other
organisms {28, 31}, The results of this investigation in Chiengmal
parallels those shown for the water of Imdia in that centaminated
woter, presumably because of biclogic compestition appsars to be
unsuitable for extending survival of the enteropathogens.

Table I shows that Shisella flexneri could not be found other

than initially, while Salmonells typhosa =2nd Vibrio cholerae could

persist in unpolluted water ns long as ten days and in heavily
polluted wzter a few days, This illustrates the same problem
faced by other workers (18, 24} who could not isolate shigellae
from river water and irrigation water while salmonellae were
frequently recoveored,

From this study the 3elenite F broth seemed to do very little
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to enrich the growth of Shigella. Table IV, however shows that as
few as 84 organisms per milliliter ecould be detected; but survival
was but a few hours except wheh the inoculum exceeded 105 Organisms
per milliliter,

Jurvival of cholera vibrics in water may depend upon tempera-
ture, pH, salt content, crganic matter present and degree of bac-
terial contamination {37, 432, 44). But from this study there
seemed to be no relationship between survival and ealeium and iron
content, Only the degree of bacterial contamination appecred to
play a major rele.

While pd is undoubtedly influentizl on growth as well as
survival as mentioned by some workers (11, 21, 4&). The studies
in Chiengmai using the water jars showed slight variation in pH
(Table V) which probably had little effect in this situcztion.

Since Vibrio cholerae can live in water lunger than

Salmonella typhosa and Shipella flexneri, we need to have further

study oit the difference in thelr nutriticnal pattern. This would
help to explain the reason why the later iwe organisms could not
live very long in the water,

Direet association of the 1963 to 1964 cholera spidemie in
Chiengmal with the floods in late October and early Vovenber was
observed, When the floed stage occurred the water easily reached
gewsge and excreta, Some of this oxeretn probably contained
cholera vibrios as Van de Linde in Hong Kong, 1961 to 1963 {54}
showed by the result of nightsoil sempling ir which the presence

af 2 larpge number of symptomless exeretors of cholers vibrics wers
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found in the population, Thus the organism was present in the
city, and the flood water picked up the organisms and transport-
ed them toc the leaky wells of drinking water in warious ports of
tha ¢ity. Not only was a water-borne epidenic spread by floed,
but alsg the orgonisms werc able to live longer when the surface
water was dilvted with roin. Sy this factor the spidemic last
longer and thus reach more people and became more sericus,

Many homes in Chiengmai still use water from shallow dug wells
in their compounds for drinking and washing purpeses. The water
from wells is collected zrd kept in the joars for fmmily use,

This watcr can be dangerous when contaminated too, becawse the
water [rom both deep ond shallow wells has been shown to permit
cholera vibrios to survive as long as ten days, This contaminot-
ed wells can play an important role in an Eﬁidemic a5 reported

by Abou-Gareeb (1), He isolated a strain ihat belonged to Ogawa
subtype as well as NAG vibrioc strains [rom six open, shoallow

wells close to latrines. People who drank from this polluted wells
developed cholera as much as six days following the discovery of
the organisms in the water.

We ¢an summerize the factor which influence the epidemioclory
and endemiclomy of enteric infection in Chiengmai with the follow-

ing diagram:
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Obviousiy, floed conditions are not the rule, but rather the
uncommon cccurence; the epidemis situation is thus the prevailing
one, Undoubtedly, the water jars play a major role here, The
water Jar gets contaminated by soiled fingers., Lack of washing
facilities in the water closet {hong suam) and lack of tissue or
a reasonable substitute lead to persistent contamination of the
hands., The use of handlelesz dip pan to flush the water closet
{horg suam) requires that the fingers also dip intc the water,
Thus each person contributes his flora to the water., Tthe studies
of Le Beau {33) showed that these jars frequently contain the some
organisms which infect nembers of the fasily, The jar contamina-
tion cycle does not end here, There is usuilly ancther water jar
loeated at the rear door of the house conhtaining drinking water
and the handleless dip pan, The members of the family use this
pan to dip out water for drinking, and in doing so use fingers
which were sciled earlier either from their own flora or that of
the water closet (hong suam) jar, Thus they now contribute orga-
nisms to the drinking water jar.

Since this study has shown that the cholera vibrios and scme
other enteric pathogens will survive in such condition for a few
days, it is obvicus that this has become a dangercus small [ocus
ol infestion, [During the rainy season this scurce 15 even more
dangerous as previcusly indicated because many people save rain
water for drinking purposes; and this study has shown that cholers
vibrios survive seven to ten days in such water, thus the threat

to residents and visitors is evident. Actundly it is this gyele
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which can contribute most to perpetuation of the high endemdeity
of enteric infection in the early raziny season.

This problem is magrnified in thet during the lote stames of
the rainy season many religious festivals suth as Loy Kratong and
varisus Krathins gother people from far and ness Chienpmai, At
this season many Jars of rain wrter ars previded by gencrous resi-
dents throughout the city fer thirciy people. This custen: then
provides further cpportunity for anrezd of family flors to the

whirle commanity.
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