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lntroduction
SINCE THE CHOLERA OUTBREAK in which 50
confirmed El Tor cases and 20 contacts r^ere re
corded in Kelantan in 1964, not a single case of cho-
lera occured until 1969 when another outbreak was
recognised during the period between April and Aug-
ust 1969, involving 80 confirmed El Tor cases and 55
contacts. From September, 1969 to November,1970,
there was no incidence of cholera in Kelantan.

A series of El Tor cholera outbreaks occurring in
various parts of Malaysia from 1963 to 1970 are re-
ported to be predominantly water-borne (Felsenfeld,
1967; Governrcnt of Malaysia, 1963; Leng, 1963
and Paul, 1970). We also observed that water played a
predominant role in the transmission of El Tor infec-
tion during the outbreak in Kelantan in 1969. !t is
postulated by some school that outbreak and subse-
quent spread of cholera are caused by longterm car-
rier (Khan, 1967 and Wallac et al, 1967), but recently
Tamyo et al (1966), Dizon (1965), Mackenzie (1965)
and Chuttani et al (1967) have reported short dura-
tion of carrier state in their systemic studies in wtrich
not a single clinical case could be traced to have oc-
curred due to a carrier. This report supports the cur-
rent views of the latter school.
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Materials and Methods
A total of 17,220 specirnens of stool, water and

shellfish were examined for V. cholerae. Each sample
was first cultured in peptone water (pH 9.4) for six
hours and then subcultured in cholera medium
(Oxoid) for 24 hours. One litre of each water sample
was filtered through milipore filter before culture.
Bacterial colonies were examined morphologically
and confirnrd by serological test using Burrows Wel-
lcome sera. Polymyxin sensitivity and chicken red cell
agglutination tests v\rere carried out to identify the
biotypes of V. cholerae. Stool of confirmed cases of
cholera and contacts of both 1964 and 1969 epide-
mics were repeatedly cultured at variable intervals in
order to assess the carrier state in the household and
oommunity.

Results
Stool of 55 suspected cases and contacts, 35 sarn

ples of water of wells and rivers, and 50 specimens of
edible river shellfish collected during 1969 epidemic
vyere found to be vibrio-positive (Table-l). Consi-
derable number of cases and contacts appeared to be
infected through drinking polluted water of wells and
rivers; the latter seem to be contaminated through
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Table-1

Dinributaon of El Tor and Non-agglutinable vibrios
in 17220 specimens

Trblc-2

Rrte of incidence of carrier

overhung latrines. An appreciable number of cases

and contacts seem to be infected also through eating
raw or partiallycooked shellfish containing El Tor
vibrio. From 1965 to 1968, not a single case of cho-
lera was seen in Kelantan. ln the epidemic period
betureen April and August 1969, ten short-term
asymptomatic ciarriers were found; thoy excreted vi-
brios in their stool up to eight days. ln the post-
epidemic period between September, 1969 and No-
vember, 1970, neither a single case of cholera nor a
carrier was demonstrated among 5,500 random cases

of acute gastroenteritis and healthy persons (Table 21.

Discussion
Most of the confirmed cases and contacts of cho-

lera of both 1964 and 1969 epidemics were seen in
villages dotted along the banks of the tributaries of
the Kelantan River near its mouth into the sea. They
seerned to contact infection through drinking water
from polluted wells and rivers which appeared to be
contaminated from overhung latrines. Limited out-
breaks of cholera have been found to be raater-borne
( Barua, Personal Commu nication ). Water-borne epide
mics are usually explosive in nature involving a large
number of persons at a time drinking the water
(Mukheriee, Personal Communication). A change
from explosive water-borne to slourer principally car-
rier-borne propagation has been reported by Tamyo
et al (1966). Paul (1970), in his epidemiological sur-
vey of the 1964 cholera outbreak in Kedah, observed
an initially minor carrier-borne follourcd by a major
water-borne transrnission of infection.

ln this series, we observed few asymptomatic
short-term carriers who excreted vibrios in their stool
up to eight days. Chuttani et al (1967) found 6.7%
aq/mptornatac household carrier and 4.8o @mmu-
nity carrier in 1,186 specimens of stool of contacts of
163 confirmed cases of cholera; they r,vere all *rort-
term carriers who excreted vibrios in their stool up to
seven days and all of them belonged to households
with shallow tube rrtrell water zupplies wtrich rircre

seen to be heavily contaminated by El Tor vibrio.
They beliated that the possibility of a spread of infec-
tion through short-term carriers seenred to be rernote
in the majority of househoHs and communities be-

cause in their series 8O.4% of the families had no
carriers and there was only a single cholera case in
91% of the households. Secondly, in most of the
cases, the drinking uEter uas highly polluted and
could equally be a possible souroe of infection.

Our observations in regard to the role of carrier
and uater in the transrnission of El Tor infection
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Nature of
specimen

Vibrio-positive Vibrio-negative Total

Stool of
suspected
cases (19@
outbreak)

Stool of
oontact
(1969 out-
break)

Water of
well/river

Shellf ish

Stool of
healthy
person

Stool of
confirmed
cases/contacts
(1964 outbreak)

80

55

35

50

0

0

4170

719s

465

100

5000

70

4250

7250

500

150

5000

70

Total 220 1 7000 17220

Nature of
specimen

Number of
specimen

Short-term
carrier

Longterm
carner

Stool of
confirhed
casec and
@ntacts

Stool of
healthy
person

205

5000

10

0

o

Total 5205 10 0

206

0
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were closely similar to those of Chuttani et al (1967).
It is clear on the basis of the study of this large series,
from 1964 to 1970, that a long-term canier rnost
probably does not occur in Kelantan. lf a carrier state
would persist for a long time, it is reasonable to ex-
pect occurrence of sporadic cases or outbreaks of
cholera in almost €n ery year during the period be-

tween 1964 and 1970 when ecological and envirorr
mental conditions have apparently remained constant
in Kelantan.

Summary
A total of 17,22O specimens were bacteriologically

examined in July, 1969 to November, 1970. Ten
short-term carriers, but not a single long-term carrier,
were found. Their role in the transrnission of El Tor
infection in both the 1964 and 1969 epidemics of
Kelantan is considered to be insignificant. ln Malay-
sia, water-borne, rather than carrier-borne outbreaks
of E! Tor cholera seem to occur frequently. Water
and edible river shellfish are regarded as the main
vehicles in the spread of the 1969 cholera outbreak in
Kelantan.
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