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Abstract

The change from classical to the El Tor biotype of Vibrio cholerae during the early seventies in Bangla-
desh remains to be elucidated. The shift in 1982 from El Tor back to the classical was not predicted, but

- provided an opportunity to study both the biotypes occurring simultaneously in nature, compared with
esrlier isolates. Com parative studies showed TCBS to be as good as TTGA for isolation of the two biotypes.
Replacement of the El Tor by the classical biotype as the dominant epidemic strain, occurred over four
months. Isclates of both biotypes from 1982 were found to be slow in mannitol fermen tation. The isolates
of El Tor were frankly haemolytic and belonged to phage type 4. The classical strains were of phage type 3.
V. cholerae strains isolated in the late sixties and early seventies were similar in these markers. This sugges-

ted that the epidemic was caused by strains indigenous to Ban

gladesh. A classical strain of V. cholerae iso-

lated in 1969 was overgrown by an El Tor strain of the same year when grown together in peptone water.
Classical strains of 1982, however, grew competitively with 1969 and 1982 strains of El Tor. One classical
isolate of 1882 survived for 50 days when grown with an El Tor strain of 1969. These findings suggest that
the classical V. cholerae strains of 1982 successfully compete with the El Tor strain. They are more toxigenic

than the prevailing El Tor biotype. :

Key words: Vibrio cholerae; Cholera.

Introduction

The E! Tor biotype of Vibrio cholerae was first
recognized as a causative agent of cholerain Bang- |

ladesh in 1968 (2). In 1973 it reptaced the classical
biotype. Despite the apparent absence of the classi-
cal biotype after 1973, this Centre continued regul-
ar biotyping of V. cholerae strains. In 1979 (11).
1980 and 1981, several strains of classical biotype
were found with El Tor remaining dominant until

August 1982. A case of cholera due to classical V.~

cholerae 'was found on September 3, 1982. From
then onwards, the isolation of this biotype increas-
ed and by the last week of December 1982, nearly

. 90% of the isolates were of the classical biotype. -

The earlier shift from classical biotype to E! Tor
and the present return of classical cholera remain
an enigma. The current change in biotype provided
a unique opportunity to study simultaneously iso-
lated strains of both biotypes, and compare them
with strains of previous years to determine what
gave the classical biotype the capacity to displace
the El Tor biotype.

Materials and methods
Isolation and identification:

Freshly passed stool specimens coltected in
sterile glass containers, or obtained by rectal swabs
placed in Cary and Blair transport medium, were
transferred to the laboratcry within an hour. Tauro-
cholate tellurite gelatin (TTGA) agar (14) and Thio-
sulfate citrate bile salt sucrose (TCBS) agar {13)
plates were inoculated by swabbing the agar sur-

- face in a circular fashion over an area of ca.3.75 cm

in diameter. After inoculating the TTGA plate. the
swab was rotated to expose a fresh side prior to
inoculating a TCBS plate. The plates were then
streaked with a wire loop to obtain isolated colonies.
MacConkey and Salmonella Shigella agar plates
were inoculated similarly to exclude other enteric
bacteria. All the plates were incubated overnight
at 37°C. :
Suspected colonies of V. cholerae were inoculat-
ed into several media: Kligler iron agar, motility in-
dole urea medium, Moeller’s lysine and ornithine de-

carboxylases and the arginine dihydrolase media.

M-R V-P medium, peptone water containing 0 and 8%
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sodium chloride, and Andrade’s peptone water
which contained 1% mannitol, sucrose, arabinose
or mannose. All the tests were done following the
methods of Cowan and Stee! (4). The colonies were
also tested for agglutination with O-group 1 and
monospecific Ogawa and Inaba antisera. Biotype
differentiation was done by the modified tube hae-
molysis method (20) and agglutination of 2.5%
chicken erythrocytes (8). Sensitivity to 50 U poly-
myxin B (17), classical group IV (15) and El Tor
Group 5 (3) phages was also tested. Phage typing
of the strains of classical and El Tor biotypes was
done, following the methods of Mukerjee (14) and
Basu and Mukerjee (3).

Growth of the classical and El Tor biotypes of Vibrio

cholerae: R

To compare growth of the classical and El Tor
strains isolated during the 1982 epidemic with that
of the. isolates obtained in earlier years, two strains
of each biotype isolated in 1969 and 1282 were
grown in overnight cufture using TNy medium
{Trypticase, 1%; sodium chloride, 0.5%; and distill-
ed water 100 ml). The broth was diluted 107 %with
sterile peptone water and 1 ml amounts were added
to 100 m! quantities of the same medium prepared
in flasks. The inoculated flasks were incubated at
37°C. The plating of 10-fold dilutions of the cul-
tures incubated for 0,2,4,6,8,10,12 and 24 hours
was performed in duplicate on gelatin agar by spread
plating and. colony forming units (cfu) were recor-
ded following overnight incubation.

Interaction between strains of Vibrio cholerae
classical and E! Tor biotypes in vitro:

To determine whether the classical and El Tor
strains could be grown together in the same flask
culture, two strains of each biotype isolated in 1969
and 1982 were selected for study. The El Tor
strain was of the Ogawa and the classical of the
inaba serovars. respectively. Overnight growth of
the strains of classical Inaba and El Tor Ogawa

in TyN; broth were diluted serially to 107 8and 1 ml -

of each was added to 100 m! of peptone water and

incubated at 37°C. Plating for viable counts was

done at specific time intervals for 24 h. The viable

. counts were checked by using agglutination with

monospecific antisera. In one experiment with a
classical biotype of 1982 and El Tor biotype of 1969,
this observation for survival was continued up to
50 days.

Huq et 4/,
Lysogenicity:

Thirty strains, 15 of each biotype isolated during

- the current epidemic, were examined for lysogenic

properties. The strains were grown in T{N broth

-for b h and then treated with chlioroform. The super-

nate was diluted seriatly 10-fold to 1:100 and one
loopful each of the original and the diluted lysate
was inoculated onto the middle of lawns of indivi-
dual strains. The plates were incubated overnight
at 37°C and the lawns observed for lysis or plaque
formation by phage.

Toxigenicity.

Preparation of culture filtrates: Thirty-four strains,
inciuding one of each biotype, were picked each

“week, at random, over the 17-week study period for
“toxigenicity testing.Five or six colonies were picked

up following overnight growth on gelatin agar and
tnoculated into 10 ml of Richardson’s medium (16)
in 50 m! conical flasks and incubated overnight in
a shaking water bath (120 oscillations/min) at
37°C. The cultures were centrifuged at 4°C for
30 min at 22,000xg. The supernates were passed
through membrane filters of 0.22 um average pore
diameter and stored at-20°C.

Rabbit ileal loop test; This was done following
the method of De and Chatterjee {6). as modified
by Annapgurna and Sanyal (1) and using the above
culture filtrates. Physiological saline and culture
filtrates of toxigenic V. choferae strain 569B pre-
pared simultaneously, served as negative and posi-

. tive controls, respectively. All experiments were

performed in triplicate.

Skin permeability factor (PF): This experiment
was carried out following the methods of Craig (5).
Dubey and Sanyal {7) using the above culture
filtrates.

Titration of toxin in culture filtrates was dene for
nine and six strains of each biotype isolated during
1969-72 and 1979-82, respectively. The culture
filtrates were initially diluted to 1:20 and serially
diluted 2-fold. To determine the titres, culture fil-
trates were diluted as required and tested again to
measure the nearest end points (BDg).

GMy ELISA and CHO cell assays: Gy ganglio-’

side immunosorbent assay {20) and Chinese hams-
ter ovarian cell assay {9) were done using 34
culture filtrates prepared from strains of the 1982
set of isolates.
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Results

A total of 4401 strains of V. cholerae 01 were

« isolated from patients at the ICDDR.B Hospital,

Dhaka. during September 3 to December 30. 1982.
(Table 1). The growth of the organisms was readily .

observed on TTGA and TCBS plates. Biotyping
revealed that 2620 strains were of the classical and
1781 were of the El Tor biotype. Of the classical
strains, 2617 were Inaba serovar and 3 Ogawa.
whereas among the El Tor, 783 were Ogawa and
998 Inaba. A steady increase in the number of
weekly isolations of classical strains was noted and
by the first week of December, the El. Tor strains
constituted less than 10% of the total isolations.

Biochemically, the isolated strains were identi-
fied as V. cholerae 01, but ‘were. late mannitol fer-
menters. The El Tor strains haemolysed sheep eryth-
rocytes in tube, but the classical strains did not.
The strains of both biotypes were of Heiberg group
1. The classical strains were phage type 3 and the
El Tor type 4. A number of the El Tor strains were
lysogenic, but none of the classical strains. was
positive for this characteristic.

No significant difference was observed between
the growth curves for the classical and Ef Tor strains
isolated in 1969 and 1382,

Preliminary studies of /n vitro interactions be-

tween the classical and El Tor strains showed that.
when grown together after inoculation with almost
similar numbers of cells, both strains of the biotypes
isolated in 1969 in Bangladesh grew rapidly up to
6 h, but the classical strain lagged by more than
1 log. By 8 h, the classical strain was completely
overgrown by the El Tor (Table II). In contrast, the
classical isolates from 1982 grew together at
about equal rates, with the E! Tor isolates of 1963
and 1982 for up to 24 h of observation.ln one ex-
periment, where the duration of observation was
extended up to 50 days.a classical isolate of 1982
survived equally well in the presence of an El Tor
isolate from 1969.

All the strains tested for toxigenicity by rabbit
loop, skin PF, CHO and GM4 ELISA assays, were
positive. The mean PF titres of the classical and El

" Tor strains isolated in 1969-72 and 1979-82, in-

dicated that strains of the former biotype were
more potent toxin producers (Table ill). The ditfe-
rences weare more obvious for the 1979-82 isolates.

* Discussion

It may be recalled that 1968-72 was a transitiona!
period, in the sense that the classical biotype was
slowly replaced by El Tor. During 1979- 82, especial-
Iy smce September 1982, the reverse occurred.

— e

TABLE | — WEEKLY 1SOLATIONS OF V/BRIQ CHOLERAE BIOTYPES CLASSICAL AND EL TOR FROM

SEPTEMBER 3 TO DECEMBER 30, 1982 IN ICDDR,B HOSPITAL, DHAKA

. " Classical E! Tor

Weeks . . Ogawa  “Inaba © Total Ogawa Inaba Total
03 Sep 09 Sep 0 +19 b9 31 65 96
10 Sep —16 Sep o S0 38 . +..38 27 44 n
17 Sep —23 Sep ; -0 68 68 29 23 52
.24 Sep —30 Sep 0 66 . 66 18 a7 ‘65
01 Oct ~07 Oct . 0 ... 88 - 88 43 a 84
08 Oct —14 Oct .0 "7 "7 .. 54 48 102
15 Oct —21 Oct 0 137 137 o1 51 142
22 Oct —28 Oct 0 130 130 7M1 5 136
29 Oct —-04 Nov’ 0 ' 113 113 77 101 178
- 05 Nov-11 Nov 0 129 1129 85 58 143
12 Nov-18 Nov 1 273, 274 121 70 191
19 Nov —25 Nov 1 286 287 109 76 185

26 Nov —02 Dec "0 304 304 88 54 142 .
03 Dec —09 Dec 0 236 236 74 23 97
10 Dec -16 Dec 0 202 . 202 40 14 54
17 Dec -23 Dec 0 231 231 28 7 35
24 Dec ~30 Dec 1 180 181 12 6 18
3 2617 © 2620 998 783 1781
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TABLE Il — /N VITRO INTERACTION BETWEEN V/BRIO CHOLERAE BIOTYPES CLASSICAL AND
EL TOR USING ISOLATES OF 1969 AND 1982
: ; Colony forming units per ml
Hours - - —— —
: Classical =~ E! Tor’ Classical ™~ El Tor Classical El Tor
(1969) ' (1969) (1982)" "' '(1982) (1982) (1969)
0 - o0.6x10)  07x101" 1.9x102 '9.0x10! 9.0x101  1.1x10!
4 "~ 10x103  3.9x103 49x10% . 1.3x105 3.2x10%  2.1x104
6 30x103  38xi0% cn wNDL, ND
8 N X 1.3x08 4.0x108 " 55x108 7.2x108  4.1x108
12 00 16x108  ° 1708 " 6.0x108 8.0x108  6.0x108
24 0.0 1.5x109 4.0x108 " 2.3x109 9.6x108 1,209
1 ND: not done" eyt él“
TABLE |t — SKIN PF TITRES OF V/BRIO CHOLERAE " The classical and E! Tor strains isolated during

BIOTYPES CLASSICAL AND EL TOR STRAINS
ISOLATED DURING 1969-72 AND 1979-82

Number Mean of

Biotype ‘Isolation - of i PF titre .
. period strains  _ (reciprocat)
Classical 1869-72 9 93.33
o -1979-82 .6 . 13000 -
El Tor 1969-72 "9 - " 61.66°
’ 1979-82 6 46.66

No sighificant diffe.renoe .has been observed to
date with respect to the growth rate of individual
classical or El Tor strains isolated in 1969 and 1982.

the current epidemic were all toxigenic by the
rabbit loop, skin PF, CHO cell culture and GM
ganglioside assays. Titration of toxin prqduced by
both the. biotypes indicated that, under the same
conditions of growth, the classical strains of 1979-
82, were stronger producers of toxin than those of
the E} Tor biotype of 1969-72 and 1979-82.
TCBS medium has been considered very useful

-for isolation of the El Tor biotype (11) and is widely
, used throughout the world. However, little is known

regarding its efficacy in isolating strins of classical
biotype. In the present study, we were able to iso-
late -equal numbers of V. cholerse strains of both

. the biotypes from TTGA (12) and TCBS media,

However, competitive growth studies show that -

the earlier E! Tor biotype had a definite growth
adva'ntage over the earlier classical biotype. Expera-
ments carried out with the classical strains lsolated
in 1982 seem to indicate that the present class:cal
biotype is different from those isolated. |n'~hthe
Sixties as it can survive with the E! Tor biotype -

of 1969 and 1982. However, the nature of change'

in the emergent classical strains has not yet been
identified.

The biochemical charactenstlcs (19) and the
phage types (21) of strains belonging to both the
biotypes isolated during the current epidemic are
similar to those of the earlier classical and El Tor
strains. These observations suggest that they might
have originated in Bangladesh.

mdncatmg that TCBS is equally efficient in isolating
V. cholerae. strains regardless of their hiotype.
The 1982 cholera epidemic in Bangladesh was

"caused by the re-emergence of the classical bio-
..type of V. cholerae. This new classical biotype is

able to compete with the El Tor and is more toxi-

e,

‘m genlc |? comparison to the prevailing El Tor biotype
Ve gend,may be indigenous to Bangladesh. A contin-
iy 1

‘Surveillance system based on the biotyping

‘* of Vi¥eholerae strains to monitor shifts between

biotypes in cholera in endemic regions is valuable
for a better understanding of the epidemiology of

"the disease.
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