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Laboratory diagnosis of a case of cholera consists of iselating the vibrios

agglptinating with anticholera serum in the patient's eéxereta. The presence of

large numbers of vibrios maies the «ask simple, though at times the orgénism

ev&deé' deteetion. The diagnosis of the first few cases of an outbreak is

particularly difficult. Cholera is a disease of poverty, hunger and dirt and

-”effective.

Collection of Samples

. lfo]:"mulation of methods for diagnosis, treatment and control should be simple but

S8tools collected early in the course of the disease, particularly hefore -

giving any antimicrobial drug, are the most rewarding. They are best collected

in a sterile botile or tedt~tube by Mo. 26 or 26 rubber catheters iubricated with

sterile paraffin or glycerine. 4 rectal swab or glass rod is often used when it

1s essential to make sure that the swabbing is done properly. The rectal swab

shonld be made of absorbent cotton—wool so that it can absorb about 0.1-<0.2 ml of

fluid. Contamination from the perineum should be avoided. It is preferable to

moisten the swab with peptone water and press 1t against the sidel of 't.he tube to

remove excess fluid before swabbing convalescents who' d6 not have watery diarrhoea.

Collection of stools from the pan into which they ave voided is often practised

in rural areas. However, the organism may remain to eontaminate otherwise

negative stools or may be killed by the disinfectants generally used in such pans.
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Methods for Rapid Diafnosis

Though not recuired for treatment, a guicl: method of diagnosing cholera would
be helpful for plamuing contrel measures, epidenmiological and clinical investigations
and for guarantine purpeses. Bandiils pracedure, requirity two to seven nours of
incubation of cholera stocl in peptone water with anticholera serum, is not practised
silce Ohosal & Paul found routine methods piving 730 per ecent. more positive results,
By darli-field microscony about 80 per cent. of tae caszes can be corprectly diagnosed
within a few minutes iF examined early in the course of the disease; after six to
10 hours of enrichiment of faecal matter morz casez can be diagnosed. No speciaI'
skill or equipment is recuired besides a dari~Tileld mileroscope, particularly the
Cook MeArthur model, The flucrescent antibvoedy tecmique can also diaznose about
20 per cent. of tile cases correctly in about two nours but it requires specia;'skill
and equipment. Both tiiese methods are complementary to the usual method of isolation.
I+ is possible, however, ito have z correct bacteriological diagnosis in four ﬁo‘five
hours with the help of a stereoscope. The Faecal matter iz properly streaked on a
non~inhibitery nutrient agar plate with or witiout 0.1 per cent. Teepol and incubated
Tor four te five hours, ¥ien vibrio colonies can be easily spotted by a sterecscope.
hert they can be confirmed by slide agglutination with O-group serun. Stereoscopel
alone is not dependabls and the colony characteristics are not fully developed.
This procedure has bsen successful on more than 100 specimens collected within the

Dirat two days of the disease.

Transportation of Specimens

Tae Venkataraman-Remalrishma's Fluid may be used when at least 1-3 ml of the
incoculum is available. I the inoeculum 1s swall, e.g., a vectal swab of ébout
0.1 ml, it should be transported in alkaline-trypticase-taurocholate-tellurite
medium (pH $.2) ov in alilaline peptone water (oH 3‘0-8.5) which both have
eniriching as well as pressrvative properties. Prezence of a Single vibrico can be
detected by enrichment in any ol these two flulds. Its simpliecity and low cost
plus its pood performance in the field make allialine peptone water a more suitable
media for general purnoses. It should be distributed in screw-capped or ubber-

capped bottles rather Thwan in test-tubes. The vibrios may be overgrown by commensals
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when kept too long in a tropical climate before plating but this can be avoided by
transferring about 0,1-0.2 ml to a fresh tube of the medium for proper incubation
in thé laboratory. Cholera vibrios keptlat room temperature in thnis media were
found fo remaln viaEle for more than two Lo six weeks; during the first 14 days no
vibrios were lost from the 35 samples tested. In Teepol-peptons water (alkaline
peptone water with 0.1 to 0.2 per cent. Teepol) the growth of coeel and aerobic
spore bearews is prevented and vibrios remain viable for a longer perdod but graw
slowly. For specimens coming from great distances, this may be the more suitable
medium, Lf none of these media are available, strips of thiek unsterile blotting
paper soaked with stool may he used, This may be placed in a plastic envelope and
sealed properly to avoid drying en route to the laboratory. Vibrios have been-
found to survive on such strips for about five weeks, or as long as moisture is

presaervad,

Enyricnment before Plating

Direct streaking on a s0lid medium of stools collected on the first or second
day of illness has yielded better results than enriechment followed by plating though
for obvious reasons the latter procedure is the better metnod for Specimené eollected
dupring convalescence. Direct plating has the additionsz] advantage of not allowing
the associated non-agglutinable vibrios to ¢vergrow the agglutinable ones as is
possible in tubes of enrichment mgdium. However, both direct streaking and inﬁcuw
lation for enrichment should be made routinely whenever possible., Of the varicus
media évailable for enrichment, simpls alkaline peptone water (pH 8.0-8.5) is

preferred,

S0lid Media foy Plating and Isolation

Tne choice of a plating modiium depends upon the experience of the individual
worker and the facilities available, Some well-tried media are non- or sligntly
inpibitory (nutrient agar, pH 7.5; Teepol agar witn 0.1 per cent, Teepol, pH 7.6;
bile salt agar, pH 8.2, and gelatin agar, pH 8.0) whille others are highly selective
(cholera medium, oxoid, pH 8.%: TCBS medium, Riken, ﬁH'8.6 and gelatin trypticase
taurcenolate tellurite agar,'pH 8.5). It is better, if possible, to use two types
of media for each specimen to avoid unpredictable lapses, one-half of sach heing

used for direct streaking and thie other half after enrichment. The selective medium
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is not necessary for cafeq in the fipst or second uay of illness wnen it may be more
gconcmical %o use one or two plates of fresnly prepared, nonﬁinnioitory media (not

older than two or three days)

The colonies can be svottad with the nalzed eys after overnight inecubation, and
can be seen even more easily on transparent media with the help of a stereoscope
using transmitied obligue light. By stereoscopic examination, one can differentiate
colonies of vibrios from these of many species including Aeromona but not always from

colonies of some styains of Pseudomons, Coimnamona. anc non~agglutinable vibrios.
Idgntification and CHaracterization

Suspectéd golonies should first be feéﬁéd‘#ith standard anticdnolera Owgrdup I
serum, and If positive, by slide agglutination with Ozawa and Tnaba tyPEﬂspecific
antizera. If the suspicious colony fails to react with the grouﬁméérum;‘at‘leaﬂt“
Tive to ten coloniesz and Tinally a sweep from the confluent area should be similarly
tested before gonsidering the case negative for azflutinable vibrlos, as they may
coexist with the non-agglutinable ones. It may be better to pielk up five to ten -

cclonles on KT4 or nutrient agar slants for further study.

Remnants of an agglutinable colony should be picked up with a straight wire and
put ornito a KIA or TAT slant, which, after oVé%ﬂight”ihcub&tion, should show typical
biochemical characteristies. ' The gfthn snouId ie serologically contirmed and then
subjected to tests for fermentation of mannoJe,'avc"ose and arabinose, production of
acetylmethyl ecarbinol by Baritt's technique, hasmagzlutination of eniclken or sheep
cells, sensitivity to 50 unit polymycin B discs and chiolera-phage group IV at routine
test dilution. When facilities are available, some representative strains of each
outbreak $hould e téated fof sensitivity to chloramdhenieol and tetragyceline, using

. 3.2, G pe/ml, and streptomyein, using 5 pg/ml coneentration by an. agar plate
siffusion technique. A Tew strains resistant to tnese antibiotles were found in- .
the Fnilippines in 19065, Bepresantativeiéﬁpains snould also be sent o the

International Cholera Fhage Reference Centre of WHO in Celeutta.

Serological tests, rumming paired sera (acute phase serum colleected within
46 nours of onset, and convaleseent serum collseted between the seventh and tenth

day) have been found very reliable for retrospective diagnosis of cholera. The
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agglutination @est using live antigen and the vibriocidal antibody tests nave been
tried widely when the rgsults were closely. parallel to bazeteriological findings.
The sarological test may act as a check on the bacteriological procedures of a

laboratory.

Laboratoryubiagnosis of Carriers of Cholers

Contact ‘tarriers and post-cnolera carriers nave been found to excrete about I
10 105 vibrios per gram of stool along witn large nunibers of commensals, while
cholepa patients excrete about 107- 109 vibrios per ml witn a few commensals This

malkes tne dmagnosis of a earrier more difficult than tnat of 8 case

The econtazets should be approached as soon as pOSSible after the detection of the
index case, There should alse be daily follow-~up, as more positive contactzs are

diagnosed in this way.

It is generally advisable to inoculate about 3 g of steol into S0-100 ml of

alkaline peptone water socon after evacuastion. However, moistened rectal swabs or
glass rods or stool swabs may be used for convenience, Vibrios have been found to
be more or less uniformly distributed on the surface as well as within the faecal
mass; & properly collected rectal swab or stool swab may , therefore, also be a
reliable method. The specimen should be collected in alkaline peptone water with or
without Teepol or in alkaline-bile salt-tellurite peptone water in the field. At
@ the laboratory, it should be incubated Ffor five to six hours and then plated on a
selective and non-selective medium.  About 0.1-0.2 ml should be transferred to a
second peptone water tube for proper incubation. Plating should he done from this
tube in case of failure to isolate the vibrio from the fivst tube. This procedure
of sscond enrichment in a group of carriers yielded about 11 per cent. more positive
isolates, The detection of colonies of vibrios on a non-innibitory medium may at
times be very difficult without the stereoscope, and seleective medis are definitely
helpful, Tiie rest of the procedure for ldentification and characterization is the

zame as with patients.

Contact carriers also develop antibody in high titre but serological examination

of contacts may not be practieable for diagnosis.




Chol/WP/66.11 Rov 1
page 6

Fopr detectlion of postwcholera carriers, serclogleal testz appear to be of .

gpacial value. About. 50 bacteriologically proven cases of cholera were serologically

examined 12 weeks or more after attack. The agglutinin titre was found to vary from

less than 20 to 160 (only four nad a ititre of 160) in all exeept one who has an .
ozglutinin time of 640-1280 almost four years afier the disease and is hafbouring
vibrios in her gall bladder to excrete them intarmittently. Serologicailfbilowgup

ol the formeﬂ'cases, in the absence of vaccinatidn, may be the easiest way td‘trace

such post-cholera carriers. Persistence of the antibody in a high titre 12 weeks br'

more after illness followed by disaoveﬁr of vibrios in the stool and, if possible, in m

the bile will confirm the diagnosis' of such a carvier state,




