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6 u¥ErRAL IRTRODUCTI U

Food zoisoning is a prehistoric maledy and iznumeradle
outdreaks hove oceured down the ceaturies, but ics dte
advanced technology of recent tizea, the enusztiive orgsnisms
of food poisonipg generaslly elude Mierobiologisis.

The denger arising from sewage pollution cf cnastal
vaters we.e shovn as early as 1883 when Kobinsou, ithe
Medical Ufficer of idealth to the East Rent Coiiincd Senitary
Districts rccorded two cases of enteric fever Guu {0 eating
vav shell. fish gethered nesr the Ramsgate secwn ¢ ...4fell,
Similar csses were reported by Piggot of Teign 2th in 1894,
Sinee 1372, Ireland, the town of Belfast, h-~d :.2uirded an
unaceountaily high death rate from this conditi 1, The
commission, appointed by the local Gavernuent Io.xd for
Irelend to enquire into the matter laid the blumc .n contee
minated shell _fish gathered from the shores of Luifast Lough,

Newsholm, Hedigul Officer of Health for Bri iitonm,
reported cascs in 1894, 1895 and 1896 caused by -h-ll_fish.
Other outbreaks occured im Southampton and Linch:ostcr in
1902, im vockinglon in 1914 and Xew York and Jhicoso in 1925,

In 1343 George F.Buther produced a report incriminating
shell fish in the city of Birmingham and Hamer (1.11) inve-
stigated cu:rtain localised prevelences in London in 1910,
blamed injorted flat fiash caught near the mouth o5 the
River Elbao.



The Chief importance of shell_fish from Public health
point of view is their liability to give rise to enteric
fever. In France alone it vas estimated that within a period
of 15 years more than 100,000 cases of typhoid fever due to
the consumption of shell.fish occured of which 25,000 proved
fatal (Belin 1934).

Oysters and shell fish derive their nourishoont by
filtering water through their gills by ciliary actiom, In
this connection Sherwood and Thomson {1953) state that e
single shell_figh vill remove the suspended mattcr from over
10 gallons of sea~vater in a single day. According to Eyre
(1924) sbout 48 litres of water enter and leave the shell of
an oyster & day. Any bacteria contained in the water are thus
concentrated and Knott (1951) estimates that J.coli content
of an oyster is at least ten times as high as the concentration
in the aurrounding polluted water.

Pood poisoning/outbreaks occur generally in the summer
season with the symptoms of acute gastroenteritis. Of late,
such attention has been focuassed on V.parahaemolyticus which
is found t0 give rise to outbreaks of foodwpoisoning. Reperts
pouring out of Jepan have amply established that ye.parahaemoly-
$icus ocmuses acute gastroenteritis.

Sakazaki (1969) emphasigzed thast T0% of the onses of
bacterial gastroenteritis implicating sea fish in Jepan are
caused by the facultatively halophilic, enteropathozenic
Y.parshagmolyticus. In Japan it is a custom for the people
t0 eat rav ses~fish vhich is held responsible for the outbreaks

of gastroeateritis due to ¥,parahsemo}yticus.

The organism in question was first reported by Fujino and
his co=workers (1951, 1953) who found the organisa in sutopsy
materials collected from an outdreasks of gaatrocnteritis
involving 272 persons snd including 20 fetal cuses. Ia this



*Shirasuboshi’, or boiled and semi-dried young snrdines, wvas
consgderea as the causative foodstuff of the outbrcaks,

Takikava (1958) studied 34 strains, all of which, except
one, had been isolated on ordinary agar plate containing 4%
sodium chloride fiom the faeces of patients in several
outbreaks of gastroenteritis.

After Iskikeve many Japanese investigators concentrated
on this orgmiem, which has been isolated repeatedly froa
further ocutbreaks of gastroenteritis implicating sesa=fish
and 1t*s produets. Now it is said that over 50. 0of the diag-
nosed outbreaks of dacterial gastroenteritis in Japan say
have been caused by this organism (Sakesaki et al.1963).

The oxrganism was studied ecologically by Hiyamote and
his coeworkers (1960, 1961s 1961}, Horie and his co-vorkers
(1963), snd Wagatsuma (1962). These investigators described
that the organism is found frequeatly in coastul sea=vater
and sia-fish but not in pelagic. It has deen rejorted dy
many vorkers that organism wvith the same biochenical and
serological properties as the organism originated from
patients were diastriduted widely in sea~vater ani sea=figh.

Niyaooto et al. (1960, 1961 b»,¢), Sekine ot al. (1962),
Horle et al. (1363), Wagatsume (1961), snd Hogzuchi (1964)
demonstrated that the vibrios are widely distriduied in the
coastal gea of Japan.

Tudoscki and Sakasaki (1962 unpublished data) Tekahira
(1965), snd Yasunara (1964) found the vidrios in the coastal
sea vaters of the United States, the Philippines, Tailwan,

Hongkong, &nd Singapore. It may well be that ¥yDarahgemolyticugy
is an inhabitant of the coastal sea.

No attention was paid to Pujino et al's roport for several
years untill the second outbresk of foodwpoisoning, inmvolving



120 persons consisting of 73 in=patients and 47 hospital
employees 0f the Yokohama Natiomal Hospital, was doscribed

by Zakikawan and Fujisava (1956). The oausative foodstuff vas
salted cucunmber, which i3 called "asazuke® in Japan. Later,
Takikava (1358) encountered several sademic aud sporadic

cases of simllar foodepoisoning. In 1960, mm explosive epidemic
of feodw-poisuning due to horse mackerel, affcctin; several
thousands of persons, broke out along the Pacific Coast of
Japan, It was confirmed by many workers that the causative
agent of the spidemic vas Y.parahaemolyticug. .in~e them,the
isolation of vibrios from the cases of gastroentoritis has
beea carricd out in almost all bacteriological latoratories ia
Japan as & routine prochdure. Consequently, it hias been clarie
fied that vibrio gastroenteritis is one of the dia.ncsea encoun—
tered ia dacterial food=poisoning. Acoording to stitistics
prepared by the Ministry of Welfare of Japan, ovur 704 of food
poisonin;: cases in 1963 were eaused by the vibrica. Incidentally,
most of the larger outbreaks were recorded by ti:0 .inistry of
Welfare, but the smeller outhbreaks and sporalie c.aes vere
provably overlooked. Therefore, there is a geiiesdl impression,
that the resl incidence of food peisoning is tu.l higher than
the numdcr Tuported in the statiaties.

The causative foodstuff in vidrio foodwpolio :ning ss
associated dircetly or indirectly with sea fish .2 sea watery
rav sea {ish meat i3 the most imporiant foodstuffe metimes
salted vegetables are the source of food poisuniilige In this
¢ass, thc vegetables become conteminated with i vidrios from
& chopping board or a kichen knife with which Liic ues fish has
been prepuarcd for cooking.

Food poisoning due to the vidbrios may exist {n other .
countries, especislly in tropical end subdrooicid sones.
Sakezaki uid Comes {unpublished data ia 1965) have found several
cultures of vibrios smong the so-called NAG (Ronugiiutipnadle)
‘wibrios isolated from Cholera ceszes im the rhilii pines.

The first isolation of Yyparahsewolyticug in Ueieh. was
reported from the sediments and marine animals of the West Coast
(Baross J. ¢t al. 1968). Organisma purporting to rasemdle
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ar lyticus were isolated from the frozen scdiments
and vaters of the Gulf snd South Atlantic coasts (.ard B.w.
1968). Vsparshaemolyticus vas isolated frum Cicsn ceke Bay
crabs retained in commercial shedding tanks {£ranis et al.
1963), Fishdein et al. (1970) reported the recovcry of 56
strains of Y.parahsemolyticus from the cooked, picked,
packed snd refrigerated meat of Chesapeake Bay blue erabs
offered for the retail market.

Yepurghasmolyticus has been isolated froo Guil coast
shrimp in U.S.A. and shovn to be able to survive .n shrimp
at temperstures ranging from «13°C to 80°C (Vandorsant et al.
1970 and 1)72).

J.Howard Beard et sl. (1372) reported y.paraiinemolyticus

gastroenteritis in Marylend U.S,i.. Steamed crats uere found
to dbe causative agents served at the picnic.

Mary Chsrleson et al. (1972) isolated V.parahaeoolyticug
from gasiroenteritis cases vho had saten the crabs. ¥.parahag-
molyticus as a eause of food borne outdreaks have been respon~
sible for the increasing number of rsports of this type of
foodepoisoning in two states in U.S.A. Since 1263, linryland
has reported five outbreaks, Vashington has rejpcrtcd four,

fay L.Gregory et al. (1972) reported such lorge outbreaks
in U.5.2, nnd shown for the first time thet shrinps have been
implicated as the vehicle for Y.parshaemolyticus (ustroenteritis.

Barros ot al. (1963) confirmed the sceurrcncc of Yoparshae-
pojytieug i 6¢a water, sediments and shell fizh. Aceording to
them Yeparghaemolyticus vwas found in a relatively isrge numbera
during the summer from all Puget Sound water, scdiment sad
oyster sanples in U.S.A.

The i80lation of J,parahaemolyticus from in-shore water
and 13's ap arent association with oysters is of considerable

significauce, pardicularly in viev of the outbre:ics of feod
poisoning caused by this organism (Dack G.H. 136G},
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At preseat Y.pprahaemolyticug gestroenteritis Lss become an
international problem and desides Jupam snd U... . it 1s being
studied in Cwnada, Viet-Nsm, Thailand, Indonesirs, iemherk,
Geraany, Spain, Yugoslavia, Itsly, Australia, Zor.sy England,
and Iandir on different. aspecta.

. In Calcutta, gestroenteritis due to Yopargi cuolyticus was
fist recorded in 1370 (Chatterjee et al. 1970). Linyal et al.
(1972) reported the isolation of this organiss ii. Varanasi
during the .tudy of enteric infections in Sumccrpur Slum ares,

R.Brajley Sack (1975) exsmined 500 dogs in ..-lcutta in
search of c:nine reservoir of V.cholerag and f.inid no evidemce
for this although 14% of dogs harboured nmonechulcra vidrios
in their intestines. Identical serotypes of these oirganisms
vere 1solnted from dogs, crows and humans in th: 3808 geogree
phical areas. Their results indicate that monehumn reservoirs
exist for noncholera vibrios in contrast to Y.cloicras snd
that the: e roservoirs may serve as sources of infcctions ia
human.

The organism is causing a glodal concern in ohe wake of
its world vide distridution in ses water and sca .ish for
which £{¢ has been acclaimed as & marine bdbacteriun (Sakesaki
1971},

Chatterjge et al. (1971) reported first odscivations on
non=nsrine hnbitat of Y.parshassnlyticus im pondiiches in
Caleutta =and in 1972 reported the isolation oi s particular
snteric pathogen fros a non~marine water source .u uslcutta,

Vepariuusemolyticus vas first reporied as . uiiise of
fopd=-pois_ning in Japen (Sakezaki 1965) and hes since been
encounterud in cases of gastroenteritis in vuriouu parts of
the world, including Thailend, ¥Yhilippines, (.n:l:s quated by
Sakasaki, 1971), Australia (Battey et al. 1970), lialaysia
(Prescott, ,uated by Senyal 5.C. et al. 1973),Caicutta
(Chatterjce et al. 1970) and England (lodbbs snd Sarrow, quated
by Senyal s.C. et al. 1973).



BACTEKIOLOGY

Cultural Cheracteristics

The vibrios are facultatively snaerobic. iic; can be
cultured rcadily on ordinary media 4f 1 to 3% ccdium chloride
is addedy, but they grow very poorly or 4o mot grow at sll in
media contrining no salt. Yhen the vidbrios are inoculated into
1% peptonc water (pH 7.0), they grow if 0.5 to J... szlt is
addeds the most abundant growth is obtained froo .cdie containe-
ing 2 to 4.” splts However, the optimum concentrcii a of salt
necessary to induece growth of the vidrios may bo influenced by
the kinds of medium employed and the tewperaturc o incudation.
For exom;lc, the vibrios grov well on dlood a_c: Gr brain
heart infusicn ager plates without sdditonal salte

The vibrios ean be cultured readily in a pi. ruige from
5.0 t0 9.6, but Shey grow dest at pH 7.5 0 BeYe Lucy grow at
texperaturcs dbetween 15°C and 40°C, but the waxiuun grovih is
ebtained at 37.5°8.

Colonics of the vibrios freshly isolatcd un 0. dinary agar
containing 34 sodium chloride are moist, smooih, cireular, and
opaque in apypearance, and they attain a sige 0of 2 t0 3 mm
after 24 hours,~Folloving several subcultures, i:..cvery, various
colonies vhich are translucent, mucoid; or wrinii.C dissociate
from the criginal colonies mentioned above. .u uiccd agar plate
a hemolytic zone is produced around the coloniute in & broth
mediun, the vidries produce clouding and, somctiiGics, e
peliicle on the surface of the broth.”

The vibrios grow relatively wvell on RacConi:cy and Aromson
agars conizining 3% sodium chloride, but they .l to grow om
SS ager (sakesaki 1959). -

Inorgenie requirements for growth of the .10 iilie
orgenisms vere studied by using a chemigally dofined medium
according to HacLeod and Onofry (1956). It was confirmed that



none of the organigms tested grev unless N', £° » Hs“ and

Po4™ vere added to the medium, and that C1”, Co''; end So
vers not esuential for their growth (Sakasaki et el.1963).

According to the observations vith a scanning dimocular
microsocoph, the colonies of the organisms were divided roughly
into 6 groups of pheses 1 to Vi. Phase I was & dull, moist,
eircular, slightly yellow, dome-shaped colony with a surface
slightly textured at the edge. Phase 11 wos a moist, circuler,
dbluish, slightly raised colony vith an entire usriin snd a
finely textured surface. Phase 111 vas a dark slightly dried,
cr¥cular, flat coleny with no defined surface. Fhase IV was a
translucent colony with a surface more coarsely toxtured than
Phase 11. hase V vas a very dull, pimk-yellowish glisteriag,
dome=shaped colony vith a surface not welledefincd., In addition,
to these 5 colonial phases, Phase VI, or a wrinkled colony, vas
observed in some cultures. (Sskesaki et al. 1363).

On Blk=-Teepol ager and TCBS agar the colonics of Y.pgrahge-
molyticuy after 18«24 hours incubation, are round and 2-3 mm in
dismeter vith a green or dlue coloured center which is staimed
by slkaline dromothymol blue (Sakaszaki, 1965D).

Chatterjee and Neogy (1971) studied the colonisl features
of Y.parahasmolyticus by using nutrient agar, 10 cheep dlood
agary, bile salt agar, MacConkey's agar, SS agar, i(CBZ agar,
and cholera medium after overnight incubation at 37°C.

Colonies freshly isolated on nutrient agar were slightly
mucoid and dutyrous in consistency, they appesrecd circular and
moderstely eleveated vith shiny sufface and entire margine
Cultures on 34 NaCl nutrient agar assumed yellowish grey colow= °
ration. In 0ld cultures, the central part of the colony was
convex vith ainute daughter colonies, the periphery was rela~
tively flat end the margin looked undulated.

On TCBS agar the colonies were coloured bluc (Meing & mon-
sucrose fermenter) having smn opsque raised centre and relatively



flat translucent peribhery. On cholera wedium the colonies
revealed fairly lerge size having blackish centre rnd light
grey periphery. Bie non~-lactose fermenting colonies were
visible on HacConkey's sgar. Growth on 53 agar could bde seen
after heavy inoculation. Colonies after fresa isolstion were
saline and seriflavine (1:1000) stadblej but on repested
sudbculture or even on keeping in nutrient agar for fev months
they showed evidence of roughness in saline and/or scriflavine,
014 culturcs on nutrinet agar slants (prepared from meat
extract) showed formation of orystals underncith the colonies,

Growths of all strains particularly with those of rugose
varients, were hastened as well as improved on nutrient agar
containing 34 NaCl, in the preaence of 10% C0, and or bloed
agar. On ordinary nuttient agar the rugose colonics showed
delayed und soanty growth, i.e. appearing 48 to 72 hours after
imoculation, Ia ordinary peptone vater medium frushly isolated
strains yiclded turbid growth with no pellicle and this was
Amproved on adding 3% NaCl to the asdium. In nutriecnt broth
containing 3% NeCl diffuse turdidity, granuler deposit and
sliny surface pellicle vas observed, The orgsnism was grown ag
temperatures 18°C to 21°C, 37°C, 42°C at pH 5 t0 11 and in
EaCl concentrations of 0.5 to 8%,

Morphology

Y.parangemolyticus is a gram-negative atraighit, and
occasionally slightly curved rod which varies from t to 3
in length ané from 0.4 to 0.6 & in widthe The vibrios exhibits
pleomorphism, and undulating filament and spherc.lcost forms
vhich show single polar flagellation. (Sakazaki 1363).
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Sakasaki et al. (1963) tested worphologic lly 100
cultures of halophilic erganism. All the culturcs tested
vere composcd of Gram-negative, straight and occasionally
slightly curved rods which exhibited pleomorphisuc, Undule-
ting filaments snd spheroplast forms wers seen in nlmost sll
of thems, AlL of them showed single polar flagellation. They
found that the veriety in cell-form of the orgrilism was very
similar to that of vibrio cultures. Spheroplast forms was
regularly obuerved in almost all vibrio culturcs., .\l1though
somstie curveturs was showvn, as a rule, in some crganisms of
widrio commm, it vas relatively rere to occur. Slcomorphisa
of cell=foru wes seem in all vibrio cultures except $wo. The
cultures did not exhibit the same degree of plcomorphism as
the other cultures of the genus, consisting only of straight
and occasionally curved rods snd spheroplastae

Chntterjee and Neogy (1971) studied the cuitural charse
oteristics of this organiss and reported that a large propo-
rtion of Y.parahaswolyticus cells examined from fresh cultures
vere highly motile and presented in general coeccid to evoid
Gram=negative bdacillary forass with evidence of plecomorphiam,
Pleomorphiec forms were exaggerated in old strains shoving
mueoid end rough golonies. The cells from nutrient agar eulture
were arranged aingly, in pairs, short chains ond zgroups.

Bipelar staining was evident after treatament of the smears vith
dilute cardol fuchsin or Wayson's atain. Besides $he varisdle
depth of steining, appearances like long thick filements, clubs,
short rods with pointed ends snd other irregular forms were
enhanced in old cultures, particularly in those growm on 3% WaCl
nutrient agar media, Presence of vwell-formed capsule vas noted by
following Benian's technique. Overnight culture presented moltly ~
monotrichous-looking cells but typical peritrichous forms with
indiserininate flagellar distridution were chicfly ascertained in
short undivided cells from a study of 5 hour culture.
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0 al ¢l teriati

All the vidrios reduce nitrate to nitrite, fuil to produce
hydrogen sulfide in the butt of Kligler's iron ujur, liquefy
gelatin, yroduce indoles, and give a positive cytochrome oxidase
test of Gahy anéd Hadley (1957) and negative Vogca=2roskauer and
phenylalanine desminase tests. Generally, citratc is.utilised
as & sole carbom source, snd ures and salonatce a-v mot decomposed.

The vibrios ferment glucose, maltose, treholose and mammitol
without forming gas in the modified Hugh-Leifson uedium (MOF
medium according to Leifson, 1963), and they f:il to aclidify
lactose, rhammose, sucrose, xylose, adonitol, dulcitol, inositol,
end salicine Starch is not hydrolyszed, and cellobiose is not
fermented within 24 hours of incubatiom. Fermenistion of arabinose
is verizble with diotypes. Very rarely does, a sirnin acidify
SUCTOSe.

A majority of the vibrios give a positive ronction im the
cholera red test. No lumimescence is observed. (. kagsaki 1969).

Neogy et al. (1971) reported the observations that a string,
test, positivity of V.parahaemolyticus may be lost on sterage
but reappecrs when grown in presence of additional nutrient
end phosphate.

Chatterjee et al. (1970) reported growth of halophilie
Y.parahgemolyticus in 0.5%, 3%, 6% and 87 sodium chloride peptone
vater media, no turbidity vas, however, obsarved at 07 and 104
and strains were found to be sapioillim resist:nt, polymyxim-d °
sensitive ond were negutive to lactose, V=P, iRy N G, Simmons'
citrate, X~ orgenic acids, and haemolysis test. All straims
studied vcre positive for gelatin degradistion, nitrate reduction
and indole production. They produced ueid in momnitol, and showed
growth at 42°C. Nonme of them produced acid in imositel, dulieitol,
adonitoly, rhamnose, raffinose, salicin, eellobtiosu end sorditel.
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Fishicin et al. (1970) isolated strains of Vyparshsemoly-
ticus which were positive for TSI (ALK/Acid), Cytocrome
oxidase, indole, methyl red, citrate utilisation, gelatin
1iquefsetion, nitrate reduction, catalase, wotilily, haemolysis,
starch hydrolysis, halophilism 3% NaCl in pepicne, 7i HaCl,
glucose, naltose, mannitol and trehalose. They werc negative
for urease, Voges-Proskauer, malonate-utilisation, phenylalaninme
deaninase, cholera red, Gram stain, halophilisu 03 Nael, 107 NaCl,
adonitol cellobiose, inositol, lactose, rhammoss, saliein,
sorbitol, sucroae, and xylose.

Tent.tive method of Food and Drug Laborat:rics Ottava
{August 1370) gives positive tests for mannitol, 3. NaCl,
7% NaCl, ilucose, maltose, arabinose, gelatin, motility, tertate,
stareh, indole, haemolysis of humesn RBCs, catali:cg, nitrite
production and negative tests to lactose, suerosc, 101 NaCl,
Saliein, cellodbiose, adonitol, inositol, Hy8, hocoolysis of
sheep sCs and Voges-Froskasuer.

Some variation has been reported for y.perahuopolyticus
in these reaotions, depending on the scurce of the strains
exanined.

Pat eis

Siace 1960, many Japanese investigators havc studied the
vidbrios. Judging from the results of feeding exporiments with
humen volunteers performed by Takikawa (1958) and .iiso and
Fujivara (1963), there is m doubdt that ¥,parshmcioiytieus
produces gastroenteritis.

Zen~YoJi (1964) and Sakezaki end his co=woriors (1963)
denonstrated that, vhen the broth cultures of the vidrios were
imoculated into the ligated raddit gut, by the mcthcd of De and
Chatterjee (1953), severe enteritis vas produced in the le0p of
the gut. Jhen 3~weekw~0ld mice of CIV strain received intraperie
toneally 0.5 ml of an overnight droth culture of the vidrios,
almost all of the animals died within 24 hours, but mRjority
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of the mice inoculated with 0.5 ml of a 10 fold dilution of
the broth cultures survived.

Under natural conditions Vs.parshaemolyticug may be
pathogenic only to man. Aliso (1961) stated that Y,parahaemo-
iyticus could produce experimental gastroenteriiis in dogs
snd monkeys, but other workers (2en-Yogi, 1964) ru.orted that
the vibrios produced no illneas in any snimals,

It is uncertain vhether all members of the s vcies are
entervpathogenic to humsn beings. Sakesaki (130658) observed
that most of K antigen types were found nmot only in ses vater
and sea fish dut also in patients, and that X ntigen types
frequentiy isolated from sea water snd sea figh ucre slso
found predominantly ia cuitures from patients, I'roo these
results, he considersd that all members of the Y orghagmely-
$icus may be able to produce human gastroenteritic.

Fujino et al. (1951), described a hemolytic activity of
the vibrios. Kato et al. (1965) found that the vibric cultures
isolated from human patients affected with gastrocnteritis
vere hemolytic and those from sea vater and sea fish were
nonhemolytic wvhen the vibrios vere growvn on brain heart infusion
agsr containing huasn bloocd.

Using blood agar plates which contained 0.5 Thiotone (BBL),
14 NaCl,y, 0.24 .‘M‘.H?s 1.5% agar, 0.2% glucose, and 1%
washed humsn red cells, Sakazaki et al. (1968) dcrwnstrated that
9% of 2720 cultures vhich vere isolated from diarrheal stools
were hemolytie, vhereas only 1% of 650 cultures from sea fish
shoved such activity. The same results were obtiuined dy KEato et sl.
{1966) and Asakawa et al. (1966). ¥o relationships were found
betveen bdiochemical and serological properties :nd the hewolytie
activity of the vidrios.

smi ot al.(1968) earried out fecding experiments with
the hemolytic and momhemolytic vidrios on human adult volumteers.
Vhen & volunteer received 10 million organisms of the hemolytie
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vibrios isolated from dtmb?g.l stools, he revealcd climical
signs of :bdomins) pain saé diarrhoea after 5 hours of incudae
tione However, 14 volunteers who received nonhemoiytie vibrios
orginating from sea fish revesled no signs of ilincas, slthough
over & thousand million organisms wers consused.

The hemolytic setivity of the vibrios is dcuonstrabdle
in supernatant from s centrifuged broth gulturcs of the
organisns. ihe hemolytic sudstance in the supernat:nt ves
studied by Kato et al. {1966, 1967)s A hemolytic substance toxic
for mice :md Hela cells was precipited im a augur-free and
nucleie acid free protein fraction bty 30 to 60° saturation of
anmonius sulphate at pié.5 snd zone ehromatograshy om a
sephadex (=200, The hemolytic activity of the fraction remmined
after hesiing at 100°C for 30 minutes at pHE.O, but ves destro-
yed by trypsin digestion. The fraction reveaicd nc aetivity of
lecithenases A and B or gelatinase,

It is clear, fros the results descrided nbov.: that only
the hewolytic cuiture i enmteropathogenic. Howcvcr, the role
of the enteritis producing pover of the toxic cubstance obtained
from the hemolytio vibrios is uncertain. Kato ct al. (1967),
demonstrated vith intraduodenal dog imoculation tcsts that the
enteritis prouucing pover 9f the toxic sudbsiance wus such
weaker taan that of live organisms. They also found that a
variant of the vibrios which leoked like the X sntigea ¢ould
not produce enteritis in imsculated dogs, althoush she vibrios
were steonsly hemolytie. From results of epideciological and
clinical iuvestigations of vibrios food poisonmin;, there is mo
douds that the gastroenteritis caused dy the vib.ios is of the
ingfectious and not the toxic type. It is produdle, threfore,
that the enteritis producing power of the hemolytic vibries
say be in the liviag bacterial cell itself. Tho niigen and
toxic substunce may have a supplemental effect in producing
entersis,



According to recent studies on the hemolytic activity
of the vibrios, a eontroversy has arisen about the epidemi-
0l0gy of vibrio food poisoning. As statcd previously, it is
evident from the epidemiological investigations earried out
by many workers that sea fish and their produsts are the
sain causative vibrios originating from sea fish and are
pathogenic for msn. On the other hand, it has been demonstira~
ted by many workers that the vibrio infection is not trans-
nitted from person to person.

Chatterjce et al. (1972) reported that the cpidemiology
of Y.parahaeaolyticus infection in Calcutta ap;esrs different
from that already experienced in Japan.

Al bjects of Stu
Yeparahgemolyticus has attracted a lot of attention lately

as cases of gastroenteritis/food poisoning are attriduted to it
in different parts of the world though it was very rampsat in
Japan earlier. Sea fish end fish products are proved to be

vehicles that communicate §.parshmemolyticus and give rise %
sutbresks of bacterial food poisoning.

In Bombay cases of gastroenteritis are quitc coumon roumd
the yesr, bHut generally the causative orgsnism ;0es undetected
and s0 far, mo attention has been focussed on the isolation of
Yeparahaemlyticus.

Taking into consideration the world wide distribution of
Yeparshaemoiyticus as a cause of food poisoning the present .
investigation vas undertaken to study Y,parahacmolyticus in fish
particularly shell_fish, oysters, crabs and prawns/shrimps ia
the coastal region of Bombay, The study on stool s:mples of
gastroenteritis cases was also carried out to find out the
corelationship between the consumption of fish and food poisoning
due to Yoporabaemolysicus.
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The organiam is causing a global concern in the wske of
ites world vide distribution in sea water and sca Sish for which
it hes been acclaimed as a marine bacterius dut it has been
isolated frum nom-marine sources in Calcutta and from stool
samples in Varanssi, very far from the coastal region. These
reports clearly indicate that Y,pgrahaemolyticus has not ¢aly
s marine haditat dbut also has a non-marine habitat. The vidbrios
hsve been also isolated from animal excreta in Caicutta and
Varanasi. ’

As regards the haditat of Y.parahaemolyticus the study
vas undertsken te isolate it from animal excreta :nd stool
samples of gastroenteritis cases in the city of Fordbhani far
avay from the sea coast.
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V.psrahsemolyticus is a nev msrine bacterium among
the entefopathogens. Lary¢e number of food poisoning or
gestroenteritis cases take place in Japan generslly in
summer season due to V.pgrghasmolyticus (Sakasaki et al.
1963). Many Japanese microbiologists were attracted by
this organisa since the firat report of Fujino et al.
(1951) who could isolate it from sutopsy material. It is
a custom in Japan to eat raw sea fish and fish products
vhich are held responsidle for these outbreaks. In 1965
and 1966 it was responsidle for more than 45% of all the
cases of bacterial fod poiszoning occuring in that country
(Pishbein et al. 1970). Now it is reported that over 70%
of the cases of bacterial gastroenteritis in Jepsn may be
caused by this organism (Sakasski et al. 1963). Thus, it
becane clear beyond doubt that V.parshaemolyticus vas
the causative agent for about 70% of all reported gastro-
enteritis cases in Japan particularly in summer season .
due to consumption of rav sea fish and fish products.

Japsnese dacteriologists Miyamoto et el. (1960,
1961%,0) Sekine et al. (1962), Horie ot al. (1963),
Wagatsuma (1961), and Naguechi (1964), proved the wide
distridution of the organisms in the sea coast of Japaa.
Tubosaki and Sakssaki (1962, umpublished dats), Takahira
(1965), and Yasunara (1964) reported the occurrence of the
Yidbrios im the sea eoast 5f the United States, the
Philipptnes, Taivan, Hongkomg eand Singapore and opined
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that Y.psrshsemolyticus is an inhabitant of the coastal
SeR.

Taking into considerstion, the pouring reports out
of Japan the study on Y,parahsemolyticus was undertaken
in many countries. Baross et al. (1968) reported the
first isolation of the org nism from the sediments and
marine snicals of the Vest coast in United States. After
thet the igolation was reported by Ward (1968) from the
frogen sediuents and water of the Gulf and South Atlantie
coasts, Krants et al. (1969) from Chesapeake Bay crabs,
Pishbein et al. (1970) from cooked, picked, packed and
refrigerated meat of Chescpeake Bay blue crabs and
Vandersant et al. (1970, 1972) from Gulf coast shrimp.

Beard et al. {1972) re.orted Y.psrshaemolyticus
gastroenteritis ia Maryland due to eating crabs. Hary
Charleson et al. (1972) i1solated the organisas from
geastroenteritis cases with history of hevinz consumed
the crabs. Gregory et ale.(1972) reported such large
outbresk due to shrimps.

Y.perahaemolyticus as a cause of foodborne outbreaks
has been responsidble for increasing number of reports of
this typs of food poisoning in two states im U.S.A, .

Since 1369, Marylasnd has reported five outbreaks, Washingtoma
has reported four. Thus within s fewv years, this organism
became recognised as an important csuse of foodborne disease
in the United States and other countries.

Chatterjee ot al. (1970) were the first to isolate and
report this Yypasrahaemolyticus gastroenteritis in the city
of Calcutta, India. After that it was isoclated rcpaaéuy
by thes in Celcutta.



Chatterjee et al. (1971, 1972) reported first observe-
tion of monenarine haditat of Y.parshaemolyticus in pond-
fishes and from a non=marine water source in Calcutia.
Sanyal et al. (1972) also reported the isolation of this
orgsnism in Varasnasi, a hinterland. These reports clearly
indicate that the organiss is not only the habitat of sea
coasts snd sea snimsls dut 150 the habitat of the none
marine sources. lTherefore, Chatterjee et al. (1972) opined
that the e¢pidemiglogy of Y.parahagmolyticus infection im
Calcutta appears differcnt from that already experienced
in Jepan.

In Ustedey Ysparahaepolyticus has been isolated not
only from gastroenteritis cases but also from other sources.
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Roland (197%1) reported a case of gasfangrene wvhich necessited

the smputation of a leg. The pathogenicity of this organism
vas indicated also by it's isolation from infection of the
ear and aye as vwell as from localised skin infections.
Veaver isclated this organiam in U.S.A, from human bloed
infection, lesions and sbecessss (Quated %7 Fishdein et al.
1970) and opined that Y.parshaemolyticus solely as &
foodborne cnteric agent wnay heve to de modified to include
the ability of this organiam to infect man by a route other
than food.

Besides Japan, U.S5.A. and India the sporadic cases and
outbresks due to Y.parghsemolyticus have deen reported in

Australia, the Philippines, South-Vietnam, Thailasnd, Malaysia,
Togr, Mexioo and Paname, In ihgland it has been reported twice

in persons arriving by ilme from Asian cogatries.

According to Sakagaki (1969) food poisoning due te
Y.parshagmolyticus is of infectious type and symptems of
gastroenteritis appear 12 hours after ingestion of the
infected food, dut the incubation period can be as ghort as
2 hours or delsyed to 40 houra, The outstanding aymptoms
are abdominal pain and diarrhoea, associated with mausea
snd vomitting. Recovery from this y.parahaemolyticus tekes
about 2 to 5 deys. The fatality rate is very low.
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Dysenteric stools having almost fresh blood mixed with
mucous and no normal content wvere investigatecd by Chatterjee
et al, (1970} and reported that besides the acute attack of
dloody diarrhoes the patiects suffered from sbdominal pain,
vomitting, pyrexia and dehydration. Further more cases were
not all mild in nature. sccordingly, Chatterjee and Neogy
suggested hhe nane of V.dysentriag in view of such acute
dysenteric syndrome, resctbling bacillary dysentery.

The spectrum of signs and syaptoms observed in a series
of well reported outdreasks in the U.S.A. are as follows
{villiam H.borker et ale 1374).

In most outbrekas, cxplosive watery diarrohea vas
the cardinsl manifestation in over 930X of ceses. Nausea and
cramping sbdominal pain verc the other most common mainfew
stations, with vomit$ing in approximately 504 of cases.
Yever, rarcly exceeding 102°F, chills end headache were
reported less frequently. .uration of illness ranged from
2 hour t0 more then 10 d~ys wich @ median or'3 days. Medain
incubation periods for the series of outbreaks ranged from
13 to 23 hours with incubation periods for individual cases
ranging from 4 to 96 hours. o age or sex predilection has
besn noteds Several cases with profuse rice water atools
have been reported from india and Togo but the profound
fluld loss seen in cholera gravis hes not occured.

Death has occured in fower than 1 per 1000 cases
reported from Japan and in mone of the approximately 1000
cases ré¢ported in the United States.



ARANNERBRBDERVCEABRNROIRRRNENNANOREN

CHARIER 111

SRENNBAEGRRBE 2L (RTARNGEBRERRNBTITAARE




21

c n A P I L oA ..O..'.0......0...'."0.0.....0......'..111

JCLUAASHTE OF Veis SAHALMOLYTICUS 1IN

SEA=ANIMALS A -.uiil TdE COAST

OF B.HUAY

(Uysters)

Miyanmoto et al. (196G, 1961 a, 1961 b) reported that
Y.parahgewolyticus is found frequently im cosstal sea water
and sea fish. Tubosaki and Sekasaki (1962 unpudlished data)
Takshira (1965) snd Yasunsre (1964) reported the occuremce
of the Vibrios in the constial ses waters of the United States,
Philippines, Taivan, Honjfong snd Singapore and opined that
Y-pacrahaegolyticus might de an inhadbitant of the sea coast.

Baross ot al. (1968) were first to isolate it from the
sediments and merine anincls of the Weat Coast in U.S.A, and
according to Dack (1966) the isolation of V.psrshsemolytigusg
from in-shore vater and it's apparent association with
oysters is 0f conaiderable significanee, particularly in view
of the outbresks of food poisoning csuscd by this orgunism,

Kampelaacher et al.(1972) reported the occurence of
Y.parshagmolyticus in sussels, oysters and estuarine waters
in the Rethurlends.

Oysters derive their nourishment dy filtering water
through their gills by clliary action and according to
Eyre (1924) about 48 1litrcs of water enter and leave the
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shell of an oyster & day. Any becteria contained in the
vater are thus concentrated and Enots (1931) estimated
that bacterisl content of a oyster is at least ten times
higher thaa the concentration in the surrounding polluted
vater.

Thus, this necessiatcd us to undestake the atudy on
oysters in the coast of Boubay as there is possidility of
this giving rise to food poisoning due to eating rav or
improper cooking and hanBlings

Materials gnd Methods

Oyster is a marine animal sedentary in habits. It
has a shell consisting of two unequal valves. The right
‘vhive is attached to the left by liganments forming & sort
of 118 over 1%, The foot iz absent and the animal is
attached to the stones or rocks dy the left valve,

Stones or rocks between low end high tide marks are
generally covered by these animals. At high tide wvhea
subzerged, snimals open the right velve and obtain their
food by ciliary currents set in the water., Stones or rocks
at the mouth of the oreck on the coast of the sea are most
demsely covered by these animals as they can easily draw
the microscopic snimals and plants that sre suspended in
the sea water. Fisherfolk ataying on the coastal region
pick up densely covered stones and bring them on the shore
for removing the animals from the shell valves. In case of
rocks this is not possidle end therefore anigmals are
removed from shell valves at low tide by means of a sickle
like jointed sherp inatrument specially designed for the
purpose.
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¥We collected the oyaters by former msethod from Mehim
and Colaba cosstal regions. stones densely covered, were
dbrought on the sea shore where complete shells of oysters
were removed. Shells were brought te the Labdoratory soom’
after their removal.

Ten shells of average size were selected. They vere
vashed in sterile distilled vater separately. A small
portion of the shell at one end was nibdbled avay vwith
sterile niddling forceps and through the opening the dlade
of a sterile scaljel was inserted. With this muscles and
other attachments of oysters were cut and, hslding them
with the peper imterposcd between them and the hands the
two valves of the shell were separated and upper one
removed. All the fluid, ineide the shell was poured off
end complete body of the oysters was transferred to a
sterile preveighed Petridish by wmeans of a scalpel. In this
way tem oysters vere removed from the shells and pooled
together. A 10 per cent suspension of the pooled sample vas
prepared by means of a mixer at top speed in 3 per cent
peptone vater under aseptic conditions. (Tentative Method
of Pood end Drug Baboratories, Ottaws, 1970).

i) A loopful of the blemded material was stresked on ICBS agar
(Thiosulphate Citrate Bile Salt agar) and BIB agar (Bromethy-
m0l Blue~Tespol agar) snd incubated overnight.

11) 5ml of the material vas imoculated into 3% NaCl-peptone

vater and incubated at 37°C for 6 hours sad then subecultured
on ICBS and BiB agear.

After overnight incubation the suspected colonies were
picked up (as given under iiaterials and Methods) and sudbsu-
ltured on nutrient agar siants containing 3 per cent sodium
chloride and incubdated overnight at 37°C., The isolates vere
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subjectdd to dacterioclogicnl detmiled study following the
methods of Sakazaki Riichi (1965 b, publication of NIHON
EIY0 KAGAKU Co.y Ltd., Tokyo, Japsn) and Thatcher and
Clark (1968)¢ Accordingly, bdbacteriological tests, carried
out for identification of the isolates were with typical

characteristics as follows:

L))
2)
3)
4)
5)
6)
]

8

9)
10)
")
12)
13)
1)
15)
16)
1)
18)
19)
)
21)
22)
23)
28)

Pri

Lactose

Sucrose

Hanni tol

0% EsCl-Peptone water
3% NaCle-Peptone water
8% HaCl~Peptone vater

10% NaCl=Peptone vater

Se

Glucose

Maltose

Arabinose
Saliein
Cellokione
Adonitod

Inositol

Gren staining
Motility

Oxidase

nzs production
Yogeas=Proskauer
Methyl red

Indole production
Catalase

Nitrate reduction
Gelatin liguefaction

L I ]

Negative (No gas)

Regative (%o gas)

Acid {Ho gas) :
Bo growth ]
Profuse growth '
Helatively profuse growth
No growth

Test

Acid (No gas)
Acid (No gas)
Variable
Variable
Hegative (within 24 hours)
Hegative
Negative
Hegative
Positive
Positive
Negative
Regative
Positive
Jositive
Positive
Positive
Positive



1n additon to the adove mentioned biochemical tests,
other tests were aleo carried out as followss

25) Haemolysis « Human dlood
) Sheep dlood g on sgar plate

Humen blood )
Sheep blood ) by tube method

26) Kanagawa phenomenon -

27) Pathogenicity in smimals ~ (Mice, Guines~pigs, adult
and infant rabbits)

28) Antidiotic sensitivity.

Hedia

So far several medis have been reported for the iseolation
of the vidrios. Among taem iCBS agar md BiB agar have been
found to give excellent rcsults (Sakazaki, 1965 »). Moreover
they contain sm indieator which distinguishes sucrose ferment-
ing dacteria.

The biB~Teepol agar, (Akiyoma et al. 1963) mndified Wy
Sakazaki containing high conceantration of Sodium Chloride
snd detergent (Teepol, 3hekl) imhidits the growth of Gram
positive orguniems end the majority of coliform and Proteus
organisms,

Due to extra thiosulyhate, 30dium citrate, sodium
chdate and high alkaline reaction the TCBS agar (Thiosulphate
~Citrate-iile Jalts-Sucrose) by Kobayashi et al. (1963) is
much mor: selective and excellent for the isolation of
cholera vibrios (Wake 1964). At present ICBS ager is used
in most of the laboratories all over the world for isolation
of Vibrios. In Japan BiB agar and particularly ICBS agar
are used extensively for the isolation of Y.parahaemolytigus,.
The eolonies on these agar after 18«24 hours incubation are
round and 2=-3 mm in diameter with a green or blue coloured
center due to alkaline bromothymol bdlue,



26

Hovever, very small, translucent colonies of few sirains
of coliforu bacteria, Proteus end enterococei may grov on
these agar but can be diffcrentiated from those of V.parshae-

golyticus.
Composition of media

BiB=Tespol Agar (ikiyema et al. 1963 modified)

Yeast extroct - 3¢
Peptone - 10 g
Sodium Chloride - 40 g
Sucrose - N g
Bromothymol blue - 0.04 g
Thymol bdlue - 0.04 g
Teepol - 2.0 =m
Agar - 15.0 g

All the ingrodients were added to one litre of distilied
vater, éissolved by Loiling and pR adjusted to 9.0, It vas
dispensed in MacKartney bdottles and sterilised at 121°C for
15 uinutes.

iCBS agar (Eobayashi et al. 1963)

Yeast extract - 5g
Deptone - 10 g
sucrose - 20 g
Sodium thiosulphate

(a0) | - 10 g
Sodium Citrate (2u20) - 10 ¢
Jodium Cholate - 38
Ux = gall - 58
Sodium Chloride - 10 ¢
Yerric citrate - 1¢
Bromothymol blue » 0.04 g
ihysol blue - 0.,04 g
Agar - 15¢



All the ingredients except Ux gull vere added to
1 litre of distilled vater. .roportionate Ux-bile was
added as a substitute for Ux~iall powder as it was not
svailable locally. pH was adjusted to0 8.6 dismiving all
the ingradients snd dispensed in MacKkartney bottles.
Bottles vere sterilised by boiling in a wvater both as it
should not be autoclaved {sskasaki, 1965 b).

Enrichuont medium

Sakazaki esphasiged thut enrichment procedure say be
neceasury for the isolation of Vyperashaemolyticus from sea
water, seafish and faeces v convalescent patients., and
reported thnt the addition of 2 per cent sodium chloride
and Colistin into the ordinary broth not only greatly enha-
nces the  rowth of Y,parshcemolyticus but also inhibits the
growth of the majority of coliform bacteria and many strains
of Proteus, 'secudomonads and Ursa positive organisms.

Chatterjee et al. (1370) isolated 13 strains of Y.pgrahae-
polyticus from acute diarrhoesl cases when preliminary enrich-
ment for 6 hours in aslkaline peptone water was performed with
all the faecal samples for the isolation of Vibrios.

Food and Drug Laboratories, Ottawa, recommanded bisauth
sulphite salt dbroth for preliminary enrichment for the

isolation of V.parshaemolyticus,

However, before using the TCBS, BIB ager nd enrichzent
sediyna comparative study vas made for observing the growth
of the Y.parahaemolyticus, ror this atudy standard strains
of Vepershseuolytigus werc obtained from Canada, and U,S.A..
Both 7Cbhs ogar plates, onc prepared from local medium and
other from Japanese one wei® inoculated with V.parashsemolyticus
sisultaneously snd incubated at 37°C overnight, under fdentical
conditions. After seversl pilot experiments it was found that



locally prepared ICBS agor wes equally good and vas used
throughout our study.

AS ihe seme time enrichment media, dismuth sulphite
slat broth and 3 per cent sodium chloride peptone waters
wvers simultaneously imoculatcd snd incubated and growth
vas compared by turdidity method. Peptone water containing
3 per cent HaCl wa= found cijually good as a preliminary
enrichzent vedium amd was used throughout our study.
Suspected colonies -round, mucoid, translucent with a
greeniah or bluish opmque centre were picked up. While
picking up the colonies they were first looked at through
the medium by holding it up egeinst the light. The selected
colonies vere marked by giass marking pencil on the bottom
of the dishs The plate was held vertically with the left
hand, thea the holder of the wire was grasped like a pea
vith fingers guite close to the wire. Care was taken in
picking up single colonies, particularly when they were
very close to one another, ‘had the point of the wire did
not touch sny of the neighbsuring colonies. In this vay
eolonies, wcre easily removed without touching the others.

shenever plates showed heavy growth e.g. crowding of
the colonies) and picked gp colonies were suspected to
contain a mixture of dacterias, they were cultured on sele-
ctive medium (TCBS agar) by inoculating them very thimly
or the surface of the iCiic mgar. The suspected colonies
vere picked up in the pure form after overnight incubation
at 37°C.

The suspected pure colonies vere streaked on Bacto=
peptones agar slants contasining 3% NaCl. After overnight
ineubation at 37°C the slanis vere remmved from the incubs
ter and checked for the purity of the culture by exsmining
thea visually. Selected slants vere sealed with psraffin
wax, laballed properly snd stored at room temperature in a
close container. Refrigeration or freesing was reported aad

28



29

found lethal to the strains of J.parahaemolytieus (Thomson,
Personal coasunication)e.

These isolates vere subjccted to bacteriological
detailed study for ideatification.

The prodedure followed throughout this study for
is0letion and identification of Y.parshaemolyticus is based
on that deserided dy Thatcher snd Clark (1968) im *Microorge~
nisms in Food'e Their significance and method of enumergqtion*
(University of Toronto fress, Camada P. 107«114) and xiichi
Sekasaki *Yibrio parahsemoiyiicus, lsoletion and Identifics-
tion', Depertment of Bacteriology, National Institute of
Health, Kamoseki, Shinagaww~Eu, Tokyo, Japan.

Hon=sucrose fersentcr: on iCBJ ager vere isolated from
6 pooled samples of oysters out 0f 30 pooled samples processed.

Isolates vere subjected to motility test by cultivation
in semi=8011id nmutrient sgar. O.474 Japanese sgar was used for
this purpose and exact optimal concentration was deterained
By trial. After dissolving it in peptone water containing
1% NHaCle 10 ml 0f it vas dispensed in test tubes and sterile,
clear and transparent agar tubes vere inoculated with a
straight vire making a single atad dowa the centre of the
tube to about half the depth of the medium. Inoculated tubes
vere incubated at 37°C and observed at different intervals
for diffuse, hagy growth th:t spresd throughout the medium
readering it slightly opajue. (Cruickshank, 1972).

General morphology of the isolates was studied by Gram ¢
staining method.



Oxi tes

The {solntes were tcsticd for oxidase test a8
followass

Wet filter peper mothod;= A strip of filter paper

wvas sogked with & little freshly prepared 1 per cent
solution of tetramethyle=p=phenylene-diamine dihydrochlo-
ride and then at once used by rubdbing a speck of fresh
culture on it wita a platinum loop. A positive reaction
vas indicat.d by an intensc deep=purple hue, appearing
within 5«10 s:comds. (Cruickshank, 1972).

] test

The isolates were tcsi.d for catalase by following
aethod,.

A small asount of the culture to de tested was
picked from a nutrient agsr slope, using & clean sealed
capillary tube and this wns inserted into hydrogen
peroxide solution held in o small cleam tube. The produ=
etion of gas bubdles from the surface of the solid culture
material indicated a positive reaction which occured
almost imnediately. (Cruickshank, 1972).

Gelatin liquefaction test

The test was performed by atabbing the nutrient
gelating containing 3 per ceat sodiun chloride, using
inseulum from & 24 hours agsr culturc, and incubated at
37%C.

Medium « Rutrient gelutin

Fifteen grem of gelalin (Oxoid) was added to 100 ml
of autrient broth and held overnigh at 4°C. ’
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Next day the gelatin woa dissolved at low temperature
and pH vas adjusted to 8.4, and steamed for 10 minutes.
5 ul of serus was added at low temperature and stesmed for
30 minutes, stirring occasionally. Nedium was filtered
and pH was readjusted to 7.6. Twelve al of the medium was
dispensed in test tubes which vere sterilised in the
autoclave for 10 minutes at 115°C. The resulting medium
vas tramnsparent vhen solid yet not so stiff that it could
split vhen inoculsted, Ligquefaction was tested at intervals
by removing the nutrient gelatin cultures from the imeudator
and holding them at 4°¢ for 30 minutes defore reading the
results. (Cruickshank, 1972).

Indole test

Indole teat was carried out by inoculating indolcbroth
containing 3 per cent sodium chloride with a fresh culture
of the organisms. After 48 hours incubation at 37°C indole
reaction vas exsmined by alding Kovac's reagent which
preduced red colour indicating a positive reaction after
shaking gently.

Mediunm - Two gram peptone powdsr (Difco) was added to
100 mi of distilled water containing 3 per cent sodium
chloride. The pH was adjusted to 7.4 and sterilised by
autoclaving at 121°C for 15 minutes,

Kovac's resgent « Amyl or isoamyl alcohol - %5 ml
p~iimethyleaminobensaldehyde - 1 g
Cones hydrochloric acid, HClL = 5 ml

Freah solutiou wes prepared by dissolving aldehyde in
alcohol and them adding the acid slowly. (Cruickshank, 1972).



Eitrat duction test

One per cent peptone wator containing O.1 per cent
potassium nitrate and 3 per cent sodium chloride vas
inoculated with a fresh culture of the organiams. After
24 hours incubation, the sulfenilic acid and the alpha~
naphthylanine solutions were added drop by drop which
developed the red colour within a few minutes indicating
the presence of niftrites (Cruickshank, 1972).

dro Sulphide ’roduction Tes

For llzs production test, medium used contained meat
extract 7«5 ges peptone 25 g., #odium chloride, 3 g., and
gelatin 120 g. in one litre of distilled water. pH was
adjusted t, 7.6 snd filtercd after steaming. Then sterilised
in the autoclave for 10 winutes in free steam and again at
115°%¢ for 10 minutes., Pive wl of a freshly prepared 10 per
cent solution of ferrous chloride, presterilised, by
filtration was added after cooling the medium at 55°C. The
medium wvas tuded and sesled vith corks impregnated with
paraffin vax.

Tubes vere inoculated with & atraight wire and
incubated at least 7 days snd inspected daily for dlackening
due te the production of Hy8. - {Cruickshank, 1972).

Yoges-iroskaugr test

VoPes test vas carried out by inoculating lightly glucose °
phosphate peptone water medium with a young agar slgpe culture
and incubdbated at 37°C for 48 hours and then 1 ml of Bareit's
reggent vas added containing 40 per cent, potassium hydroxide
and 3 nl of a 5 per cent solution of o ~naphthol in absolute
ethanol. Tube was shaken at intervals to ensure maximum
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seration. A positive reaction wvas indicated dy the develop-
ment of a pink colour in 2«5 minutes becoming crimson in
50 minutes.

Medivm (®lucose phosphate peptone water)

Peptone 58
Dipotas:ium hydrogen phesphate

K HPO4 5¢
Water 11

3 per cent sodium chloride was added,

pH of the medium vas adjusted to 7.6 after dissolving
the ingredients. Glucose solution in a final concentration
of 0.5 per cent was added in each tube contéining about
5 al medium, (Cruickshamk, 1972).

Hethyl ied

Bi test was carried out by imoculating “Glucose phosphate
peptone water® nedium with a young agar slops culture and
incubsting it at 37°C for 43 hours. Pive drops of the sethyl
red reagent vere added to the incubated medium, mixed and
results read imnediately., Jositive tests were bright red and
negative were yellow.

Hethyl red indicator socl@Sion was prepared as followss

Methyl Red - 0.1 g
Ethanol - 360 ml

Made up to a volume of 50U nl with distilled vater.
{Crui ckshank, 1972).
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The haemolytic activity wes atudied on ordinary blood
agar plates containing 105 defidrinated human as well as
sheep dlood. (Cruickahank, 1972).

Nutrient agar vas melted in s water bath, When the
texperature o0f the aelted nutrient agar was about 45-50°C
104 defibrinated dlood was added aseptically. Mixed it
uniformly by shaking the dottles gently and about 15 ml of
d100d sgar vas poured in o pre-sterilised Petridish aseptie
cally. In case of a bubdbdle in the blood agar it was gendly
flamed wvhen 3lo0od agar was comdletely solidified. All the
plates were transferred to :n incubator vhere they were
inocubated for 48 hours at 37°C., Contaminated plates were
discarded and the sterile ones were stored in the refrigers-
tor,

At the time of atudying the hasmolytia activity of the
isolation the plates vere varmed up in the incubator at
37°C and then inoculated by streaking & fresh culture in a
single line on the agar plates. After 24 hours incubation
at 37°C hasmolysis under and round the growth vas emamined.

The isolates were alsc studied for haemolysis by
Feeley and Pittman method (1963), For this purpose humsn and
sheep RBCS vers used. Half (0.5) ml of a 24 hour broth culture
was nixed with 0.5 ml of one per cent wvashed human and sheep
blood cells. The mizture was incubated for two hours at
35-37°C and held at 4°C overnight and then it wvas resd for
the presence of haemolysis.



Kanagqwa phenomenop

The isolates were subjeclied to Kanagava phenomenon
on special medium which detcrmines whethezr the isolate
is pathogenic or not (Sakzzaki et al. 1968). Por this
phenomenon ¥agatsuna agar was used which consisted of -

Bacto-yeast e¢xcract - O.i y 3
Bacte peptone - 1.0 &
Sodium Cyloride - 7.0 %
Dipotassium phosphate - 0.5 #
Maunitol - 1.0 #
Crystal Violet - 0.001 £
Bacto agar - 15 3
Rabbit blood - S %

The above ingredients except blood were added to water
and steamed until egar ves melted. The pH of the daszal
medium was adjusted to 840. without sutoclaving the melted
basal sgar medium was cooled to 50°C, blood was sdded and
poured into petridishes.

A loopful of cvermnight Broth cultures of the Vidrios
to be tested vas inoculatcd by stresking in a asingle line
on the agar plates, Aftec 24 nours incubation at 37°C,
plates vere examined for h-cmlysis under and round the
growthe

Each isolate was individually studied for Kanagava
phenomenon on looally prepared medium as Japanese medium
vas not available in the market.



Susceptibility to Antibiotics

Isolatea vere Sested aigo for their sensitivity to
common antidioties by disc diffusion technique (Bauer
et al. 1966).

Nutrient agsr containing 34 NaCl vas melted and 15 ml
of it vas poured in each préstezilised Petridish. Agar vas
allowed to s0lidify and them they were dried in the incu=
bator before use. '

A loopful of the original fresh culture was introduced
into 8 test Sude containing 4 ml of 3% NaCl peptone vater,
Tubs was then incubated for 2 to 5 hours at 37°C to produce
a bscterial suspension of moderate cloudiness. If necessary
suspeasion wes diluted with saline solution to a density
visually equivalent to that of a st.ndard (0.5 ml of 1%
hota to 9349 ml of 1% xzsu {0.368).

Bacteirial broth suspension was streasked on the surface
0of the medium evenly with a cotton swad from which surplus
dacterial suspension vas ramoved by rotasing it against the
side of the tube defore the plates were seeded. ifter five
minutes the discs vere pluced on the ager with flamed forceps
and gently pruased down tC cnsure coantact.

After overnight incubation at 37°C the zone diameters
were measured vith a ruler on the under surface of the
petridish.

Isolates were testcd for their sensitivity to chloremy=
cetin, tetracycline, striptomycin, kensmyein, polymyzin B
and ampieilline



Pathogenici

Pathog:nicity in adult and infant rabbits by & loop
techaljue =

Pathogenicity of the strzins wes studied by injecting
a dose of culture into the lumen of a loop of an adult
rabbit following De et al. (1353) technique.

Eadbits velghing about 1,5 kilogras, not fed for
tventy=four hours, vere uscd in the experiment. Under anae-
sthesia and sterile conditions, midline imeision vas made
through which small intestine was takem out. A segments of
it wvere fgolated with ligatures by avoiding the dlood
vessels cnrefully. Ih(ue segaents were inmoculated with Y ml
of 24 hour culture of Ysparahasmolytieus in peptone water,
1 al of normal saline, @nd ¥ ml of 24 hour culture of
Yaglwlerae in peptone water.dn serial order. The abdomen was
closed in tw layers with thread, I:e animal was not fed for
furhter 24 hours and thenm killed by intravenous injection
of atr.

The inmoculated loups of the small intestine were
exanined carefully and the fluid contents of the distended
loops were aspirated aseptically for detection of Vidrios
bacteriolo icallye.

infant rabbits; Patio enicity in infant radbits was
carried out following Dutta and Habbu technigue (1955)3

Infant rubbits, tem d.ys old, of either sex, veighing
about 200 gram were utilised for the experiments.

Under light ansesthesia gnd aseptic conditions incision
vas sade through whick the suall intestine was pulled out.
One ml of peptone water culturc was inoculated inte it and
abdomen closed in two layers with thread. Inoculated animals
wbre observed carefully for 24 hours.

37
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Nuid content of the small intestine of the dead animals
was aspirated for detection of ¥ibrios bacteriologically.

Pathogenicity in adult mice and Guinea pigs

Kasaull strain, of mice weighing 18-20 gms of either sex
were used for the experimcint. '

Mice were inoculated intraperitoneally with 0.5 ml of
overnight incubated Broth culture and observed for 48 hours,
Wice werc opcned after thc decath and heart blood collected
asepticelly and inoculated in peptone water containing 3 per
cent sodiua chloride for detection of organisms, (Thatcher
sand Clark, 1968).

Guinea pige: Guimea 458 weighing adout 700 grams of
either gex bdred at iHaffkine institute were used for the
experinent,

Guinca pigs were inoculated intraperitoneally with
5.0 =} of overnight inecubated droth culture and observed
for 48 hours. Heart bdlood was collected after the death of
the Guinea pigs and culturcd in a peptone water containing
3 per cent sodium chloride for detection of the Vibrios.

Results

One hundred and fifty oysters were collected from
coastal regioa of Mahim :nu same numder wvas collected feem
the coestal rugion of Colaba, Bombay., Ten oysters were
peoled together and 15 sanples each from Mahim and Colabda
coastal regions wvere prepared and tested (Table 1),



TABLE 1

Strains of V.purahsemolyticus isolated from

39

Oysters
Coastal No. of pooled Strains of Percentage
Region samples tested V.parahae- of isolation
molyticus
idolated
Mahim 15 2 13.33
(150 subesamples)
Colaba 15 4 26.66
{150 subesamples)
TABLE Il
Sensitivity to various antibiotics
No.of strains tested -~ 6 (Oysters)
Antibacterial Concentration Inhiditory Results
agents per disc Zone in om
Chloromycetin 30 meg . 16 or more Sensitive
Tetracycline 30 mcg 18 or more Sensitive
Streptomyecin 10 mog 14 or more Sensitive
Kanamycin 30 meg 17 or more Sensitive
Polynmyxin B 50 IU 12 or more Sensitive
Ampicillin 10 meg 10 or less Resistant




TABLE III

Pathogenicity of strains isolated from Oysters

Culture Mice Guinea Ligated Infant Haemolysis Kanagava
Ro. rigs rabbit rabbit uman Sheep Phenomenon

gut Blood Blood
1 2/2 2/2 o+ 1/2 + & & +
2 2/2 2/2 + 2/2 + - +
3 2/2 2/2 . 1/2 + - +
4 1/2 2/2 + 1/2 + - -
5 2/2 2/2 0% 1/2 t - +
6 2/2 1/2 + 2/2 + - .

Mice, Kasauli strain, weighing 18-20 g. received intraperitoneally
0.5 ml of the overnight incubated broth culture.

Guinea pigs dbred at Haffkine, weighing 250«350 g. received intraperi-
toneally 0.5 nl of the overnight incubated dbroth culture.

The ligated rabbit gut test was performed by using a method of
De and Chatterjee.

The infent rabbit technique was performed by using a method of
Dutta and Habbu.

The denominators indicate the number of animals used and the
numerators indicate the number of animals that died.

O Indicates the positive reaction and 0 Indicates very weak resction,
& Indicates the negative reaction.



Oysters
Shellfish
Cirabs
Prawns/Shrimps

* ¢+ O

Denote the
¢oastal regions
from where the
samples were collected.
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Ivo and four strains of Y.parahaemolytigus oould
be isolated from cosstal region of Mahim and Colaeba

respectively. Ihese 8ix etrains did not grov in peptome
vater containing O per cent and 10 per cent sodium
chloride but shoved adindant growth in peptone water
containing 3 per cent sodium chloride and comparatively
less growth ia peptonc water containing 8% NaCl, Haemoe
lysis was observed on human blood agar dbut not on sheep
dlood azar. Results were confirmed by Peeley smd fittaan
method (1963). 2athogenicity was tested in mice, guines
pige, adult snd infant rabbits, The mice snd guknea pigs
died within 24 hours. Kabbits shoved rather weak positive
reaction. The 1solates were found to be positive for
Ksnagawa phenomencn (Table 1II) snd sensitive to chlorse
ayeetin, tetracycline, streptemycin, kanamycin and
polyayxin B hut not to amphcillin (Table I1). When studied
biochemically (as given in this Chapter under Materials
and Methods) they showed all typical charseteristie

resetions of Y.parshpggolyticug (Sakasaki, 1965 »).
ﬂ!gnuiog

From thirty pooled samples six strains of Y.parghag-
molytigus were isolated from coastal region of Mehim and
Colaba, Bombay (Table 1).

¥ost of the Bombay's sewage outfalls and defeacations
by slum dvellers arepn vest side from vhere these samples
vere gathered. Due t0 this sewage cutfalls, sewage
pellutien of coastal waters ecannot be ruled out as
Robinson had shown it es early as 1883.
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Oysters derive their nourishment by filtering water
through their gills by ciliary action, md according to
Eyre (1924) about 48 litres of vater enter and leave the
shell of an oyster a day, and dacteris contained in the
water are thus eoncentrated. Knott (1951) reported that
bacterial content of & oyster is at least ten times as
high ss the concentration in the surrounding polluted
vater., Hence the isolation of the Vibrios from samples
of oysters indicates the poasibility of sewage pollution
of eoastal vaters, and liability of oyaters to give rise
to gastroenteritis due to eating raw or improperly cooked
and handled. Hovever fish is generally properly cooked
(boiled, fried, rossted) in Bombay. Bombay being a
cosmopolitan eity fish ias also consumed less as compared
to Calcutta.

Though, ve could not isolate V.psrahaemolyticus
from stodl samples of gastroenteritis cases, there is
evidence to it's presence in oysters in the cosst of
Bombay. This is in agreement with findings of Barros
et al. (19“) UaSsdey Dack (‘956) Us.S,Aey Kampelmacher
(1972), Hetherlands, who could isdete J.parahsewolyticus
from oysters. This probably is the first report on
isolation of Vidrios from oysters in the coast of Bombay
vhich opens a nev field of research in view of spidemio=
logy of gastroenteritis.
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Shellfis

Robinson (1883) reporteé the cases of enteric fever
due to eating rav shellfish gathered nesr the Ramegate
sewage outfall. Similarceses were reported by Piggot of
Teigammouth in 1894 and Ircland, the town of Belfast had
Teoorded high death rate due to contaminated shellfish,

Newsholm reported similar cases in 1894, 1835 and
1896 caused by shellfish and other outbreaks took place
in Sonthuspton and ¥WinchesSer in 1902, in Workington im
1914 and Nev York and Chicmgo in 1925. Bucher incriminated
shellfish in the city of Birminghsa in 1908.

_ Belim (1934) reported severel cases of enteric fever
due to the consumption of shellfish in France alens,

Shellfish derive their mourishment by filtering
water through their gills by ciliary action and in this
connection Sherwood and Thomson (1953) stated that a single
shell=fish vill zemove the suspended matter from over 10
gallons of sea water in a single day. Thus any bacteria
contained in the water are concentrated bty shellfish.

Baross et al. (1963) were first to isclate Y.parahae-
molyticus in U.S.A. from the sediments and marine animals
of the west coast and Ward (1968) reported the isolation
of it from the frogen sediments and waters of the Gulf
and South Atlantic coasts.

Thomason (1973, unpudlished data) ruported the isolation
of the Y.parahsemolyticus from Canadian shellfish while
Kampelmacher et al. (1972) studied the occurence of
Yeparahaemolyticus in shell-fish in the Netherlands.



In Boobay, snd other coastal regions of the country
shellfish are consumed due to low coat and availability
throughout the year, This made us to investigate the
shelifish in the coastal region of Bombay.

Katerials snd Met

The shellfish is & slug:ish snimal @moOre or leas seden~
tary in habits and incapadble of actively capturing its pray.
Due to this it obains it*s food Wy ciliary action set im
the water. Sea watar shellfish sare found st the bottom along
the coastal region and in large numbed nesr $the opening of
the creek where they are partly dburied in the sand or the
nad,

During the period of low tide the shellfish wers ocollect-
ed from coastel regions of chimeWorli and wWorli-Colabdba. Among
them shellfiash of average uisze vere selected and brought to
the ladoratory in living condition for processing,

Bach shellfish was opcned aseptically after washing in
sterile distilled water ag follows: each shellfish vas placed
on & plece of sterile parchuent paper by grasping it vith the
left hand. A samll portion cf the shellfish at the posterior
end ves nibbled sway with sterile aibbling forceps through
vhich a sterile scalpel waa inserted and the posterior adduetor
muscle and other attacheusuts were cute Thus two halves of the
shell wvere separated and left one removed. All the fluid in
the shell was poured off and with the help of the scalpel the
body was transferred to & sterile Petridish.

Ten bdodies O0f an averags size shellfish were pooled
together and 10X suspension wes preparad in 3% NaCl peptome
water by megns of & mixer at top speed.



A loopful of the bdlended material was streaked on
ICBS agar (Thiosulphate Citrate Bile Sealt agar) and BID
agar (Bromothymol Citrate Lile Salt agar; Methods and
A preparation sud ingredient given in this chapter under

Opsters) ané incubated overnight.

5.0 a1l 0f the blendcd material vas inoculated into
3% NeCl peptone water (about 100 ml) and subcultured on
TCBS and ULib agar after 6 hours incubation at 37°C.

The suspected solonies were picked up after overnight
ineudatioa vhich were studied bacteriologically after
checking for purity ss given under oysters.

Besults

Eight hundred shelifish uere collected from cosstal
region of orll-Mahime. fen shell-fish of average size
were pooled together and thus eighty pooled scmples were
studied bacteriologienlly for idemtification of the
Yaparghgegolyticus. Tuelve peoled samples were found to
be positive for Y.parahgomolytigug. (Zsble 1V}, Five from
Hahim snd seven from drli. All isolates wers subjectad
to biochesical, pathogenidity and axd antidiotic sensziti-
vity tesis, They showed all the characleristies of

Yeparghaemolyticus &8 reported im this chpter under
oysters. (Tabtle V and VI).

S2U88i0

Twelve pooled samples of shellfish five and sevea fron
Nahin snd Vorli respectively were founé to be positive for

Yoporahsewolyticus (Table iV).
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TAbL. 1V
Strains of J.parahaemolyticus fsolated from
Shellfish
Coastal ¥o.0f pooled gtmz.uh‘ of ?;r:n{o::
tested parshaemo~ 0 solation
samples teste 1;““'
isolated
Mahim 40 5 12.5%

{400 sub-samples)

Worli 40 1 17.5
{400 sub-samples)

TABL. ¥
Sensitivity to various antibiotics
Bo.0f strains tested - 12 (Shellfish)

Antibacterial Concentration Inhibitory Results
agents per disc one in

Chloromycetin 30 meg 18 or wore Sensitive
Tetracycline 30 mcg 18 or more Sensitive
Streptomycin 10 meg 15 or more Sensitive
Kaneayein 30 meg 17  or more Sensitive
Polymyxin B 50 1V 11.5 or more Sensitive

Ampicillin 10 meg 11 or less Resistant




TABus VI
Pathogenicity of strains fsolated from dhellfish

Culture Mice Guinea uigmted Infant sis Kanagswa
No. Pigs rabbit rabbit umsn heep Phenom:non
gut Blood Blood
1 2/2 2/2 O+ 2/2 : Q- +
2 2/2 2/2 * 2/2 . -
3 1/2 2/2 * 1/2 s - £
4 2/3 '/2 0;'; 2/2 * - -
5 2/ 2 2/2 * 1 / P + b3 +
6 1/2 2/2 + 2/2 + - *
7 2/2 2/2 + 1/2 . - -
8 2/2 2/2 + 1/2 2 - .
9 2/2 2/2 : /2 + - +
1 2/2 1/2 + 2/2 . - -
11 2/2 2/2 N 1/2 + - +
12 2/2 1/2 . 2/2 + * .

Mice, Kasauli strain, weighing 18«20 . received intraperitoneally

0¢5 ml of the overnight incubated broth culture,

Guinea pigas bred at liaffkine, weighing 250350 g. received intraperitonelly

5.0 ml 0f the overnight incudated broth culture.

The ligated rabbit gut iest was performed by using a method of De and Chatterjee,
The infant rebdbit teshnique vas performed by using & method of Dutta and Habbdu,
The denominstors indicete the nuuber of animals used and the numerators indiocate
the number of snimsls thet died.

9 Indicates the positive reaction and Q indicates very weak reaction,
#® Indicates the negative reaction,

LY
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Sherwood snd Thomson {(1953) reported the capability of
shellfish of filtering tho water through the gills by eiliary
sction for thelr nourishment and eacesrdingly a single shellfish
will rewovae the suspended matier from over 10 gallons of sea
vater in a single day. Thua sny bscteria in the polluted water
are concentrated by sheilfish, Ae stated before the samples of
shellfigh were collected Srom Mghim and Worli cosstal region
vhere the water pollution can be suspected due to sswage
outfells.

Shelliish i3 consumed dclicicusly in Bombasy and sll over
coastal area throughout thic s¢nscn due to which there is very
posd bility of shellfish (iving rise to food poieoning if not
properly cocoked end handled,

Both oysters and shellfish shoved the presence of the
Y.parghgemolyticus tmough stool sasmples of gastroenteritis
cases vere fouad $u be ncgative, This pdght be due to proper
cooking ano svcoundly less corneumpiion of fish in the Bomday,
the city tuing & cosmopolitun one. This was also reported by
Kakanishi et al. (1383) wld c¢>uld net isolate Y.parshaemoly-
ticus frow 8tool sawpled of gastroenteritis cases but could
isolate tne o.gunism from seaiish in Germany. Fish is held
responsible for Y.parahaemolyticus gastroenteritis im Japan
vhere it is a custom for the people %0 cat ray fish dut in
Bombay fieh is consumed completely dolled; fried sr roasteids
The eonsumption is moderaiz in amount.

Our finding on isolation of Y.parshsemclyticus from
shellfish in the ceast of lLombay, clearly indicates .
a possidbility of food poieoniqg arising due to eating rav
shellfish or improper hanlling.

However, this is a {firet report on isolation of

Ye.pershaemolyticus from shellfish opening & nev line of
research.
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Crad is one of the most highly organised Orustaceans.
The carapace is fused with all the thoracic segments to
fora the cuphalothoraxz. The eyes are stalked, The first
thres pairs of thoracic ap endsges are turned forvard snd
modified as maxillipeds, and the rest as the legs, suited
for walking or swimaing.

Baross et al. (1968) reported the isolation of Y.para-
haemolytieus from the sediments and marine animals of the
wvest coast, Krants et al. (1969) isclated this organism
from Chesspeake Bay crabs retained in commercial shedding
tanks in U.5.A. Pishbein et al. (1970) reported the recovery
of 56 strains of Yy.parahasmolyticus from the cooked, picked,
packed, and regrigerated meat of Gheasapeake Bay blue crabs
offered for the retail market.

Y.paraheemolyticug gastroenteritis wvas reported in
Maryland UsSede 40 1972 by Beard et al. in which steamed

crabs vere found to be causative agents served at the picaic.
In second incidence, Charleson et al, (1972) isoclated
Y.parahaemolyticus from gaestroenteritia cases arisiamg out of
orabs. Since 1969, in U.S.%ey Maryland has reported five
outbreaks of gastroenteritis, and Washington has reported

four. Y.parahgemolyticus as & cause of food borne outdbreaks
has deen responsidle for the imcreasing numbder of reports

of this typs of food poisoning in U.S.A. due to eating erabs,
Taking into cumsideration the involvement of the crads as a
vehicle the study was underteken to survey the coast of Bombday.

Materials and Methods

Crabs are generally found in the cosstal rocky amd muddy
places of the sea. They ususlly come out in search of food
during the period of high tide. At this particular time they
vere caught by means of & circular bag like net, A net u:



fixed to a circulesr iron{:c% vhich pleces cf fish as & bait
weore tied dieametrically. ihe net vas left at the bottom
and blindly pulled periodically. They remsined in the net
due to impact of the water if they happened to be in it.

Crabs are very furious sea animals and when touched
do bite any touching ¢gbdjlect by means of the maxillae. 5o,
in order to avoid the bite their maxillae were tied with
a strong thresd and thea brought to the laboratory.

Crab vas opened by removing the carspace vith scissors
under aseptic conditions, Small pieces of each of the
internal organs were sé¢parated out and paled together in a
preveighed ’etridish,

Ten per cent suspension of pooled sample each of the
crad vas prepared in peptone water containing 3 per cent
sodium chloride by means of o mixer at top speed.

A loopful of the ground material wss streaked on TCBS
agar and BIB agar (Methods of preparation and ingredient
given under the Oysters).

5.0 ml of the material was inoculated into 3% NaCl
peptone water (about 300 ml) and subcultuxed on TCBS and
BIB agar after 6 hours incubstion at 37°C,

The suspected colonics vers picked up after overnight
incubation which vere studied bacteriologically after
checking for purity as given under Oysters.

esul t

Fifty crads were collected each from the coastal regions
of Mahim, Worli, Colaba, Cuffeperade and Thana Creek, Bach
poocled sample contained ten crads end thus 25 pooled samples

\
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4ABLE VIl
Strains of Y,psrahcemolyticug isolated from
grabs

Coastal Ro.0f pooled Strains of Percentage

semples tested Ve.parghae= of isolation

molyticus
isolated

Colaba 5 2 40

(50 sub=ssaplcs)
Cuffeparade 5 1 0

(50 sub~ssmples)
vorli 5 3 60

(50 sub-samples)
Mahin 5 2 40

(50 subessmples)
Thans 5 1 0

(50 sudb-samples)

TABLE VIIL
Sensisivity to yarious antidiotics

Ro.of strains tested - 9 (Crabs)
Antibacterial Concentration Inhiditory Results
agents per disec Zone in mm
Chloromycetin 30 mog 13.5 or more Sensitive
Tetracycline 30 acg 4 or more Sensitive
Streptomycin 10 acg 12 or more Sensitive
Kananycin 30 meg 15 or more Sensitive
Polymyxin B 50 1U 12 or more Sensitive
Ampicillin 10 meg 9 or less Resistant




TABLE 1X
Pathogenicity of strains isolated from Crabs

Culture Mice Guinea Ligated Infent 8t “anagawa
Bo, Pigs rabbit rabkbit uman eep Phenomenon
gut BMlood Bleod
1 2/2 2/2 0+ 2/2 z - *
3 2/2 1/2 + 1/2 . : +
4 2/2 2/2 * 2/2 + - Py
5 1/2 2/2 + a/2 + - .
6 2/2 2/2 . 1/2 2 - .
7 2/2 2/2 s 2/2 + - +
8 2/2 2/2 + 1/2 + - +
9 1/2 2/2 + 1/2 IS - -

Mice, Kasauli strain, weighing 18«20 g, received intraperitonecily

0.5 ml of the overnight incubated broth culture.
Guinea pigs bread at Haffkine, welghing 250=350 g. receive: intraperitoneally

5.0 ml of the overnight incubated bdroth culture.
The ligated raddit gut test wos performed by using a method of Ue and Chatterjeec.

The infant rabdit techniyue was performed by using & method of Jutta and Hadbu.
The denominatora indicate the numder of animals used &nd the numorators indicate

the number of animalas thst died,
0 Indicates the positive reaction and O indicates very wesk resction

@ Indicatcs the negative reaction.

A



were processed, five each fron above mentioned coastal region.
0f twentyfive samples teated nine were found to be positive

for Y.parshsepolyticus 25 1, 3, 2 end 1 from Colaba, Cuffparade,
Worli, Mahim end Thana Crcek, respectively. (Tadble VII).

These isclates vere atRdied for diochemical reactions,
pathogenicity and sntibiotic sensitivity tests. They shoved

all the characteristics of ¥,parshgemolyticusg as reported
under oysters. (Table VII and 1X).

Elcﬂlli on

Tventyfive samples of crabds were collected from coastal
regions of Colaba, Cuffeparade, Worli, Mahim and Thana Creek.
The strains of Y,parshaemolyticus could dbe isolated from each
area mentioned above vhich indicated ample presence of Yidbties
in the craba around the coast of Bombay. (Tadble VII).

Y:porahaemolyticus gastiroenteritis due to eating stesmed
crad® in Usiussre (Maryland) was reported dy Beard et eal. (1972).
Charleson ¢t al. (1972) isclated this organism from gastroente-
ritis cases arising out of eating crabs. Krants et al. (1963)
reported the isolation of Y,pgrghaemoiyticug during studies of
mortality in population of the blue cradb callineotes sapidus
from lethargic snd soridund crabs being retained in commercial
tanks during shedding of soft erabs.

Bomdbay, mostly surro.nded Dy sea coast is densely pepulated
with poor sanitary facilities due to large number of slum
dvelling units, In addition to this sevage outfalls are on
coastal regions, resulting in pollution of the sea vater. The
samples collected from these areas show§ the ample presence
of Yidbrios in the crabs around the coast of Bombay which is
likely to give rise to outbreaks of food poisoning if cradbs
are improperly consumed.



Jur results confirm the findings of Baross et al.
(1968}, Zrants et al. (1969) Fishbein et al. (1970),
Beard et al. (1972) who isolated Y.parahaemolyticus
from crabds.

Probably this is the first report on crabds in
Bombay.



Prawns ang Shrimps

Baross et al. (1968) were first to isolate Y.parghaewo-
lyticus in Us.S.A. from the sediments and marine animals of
the vest coast and Ward (1968) reported the isolation of it
fron the frogzen sediments «nd waters of the Gulf and South
Atlantic coasts.

Vandersant et al. (1970, 1972) reported the imolatioa
of Y.pershgewolyticus from Gulf coast shrimps in U.S.A., and
shoved it to be capable of aurviving in shrimps at tempera-
tures ranging from «18°C %o 80°C.

Gregory et al. (1972) reported such large outbreaks in
UeSeAs and shoved for the first time that shrimps have been
implicated as the vehicle for Ye.psrshaemolyticus gastroente-
ritis.

Chatterjee et el, (197V) vere first to isolate Y.parshse-
mojyticus from small pond-fishes including 59 shrimps end
prawvns collected periodically froa different markets of
Calcutta, during a peak season of Cholera in €alcutta.

Prawns/shrimps contain high proteins and generally are
very favourite vith the people all over the world, They are
consumed in large numbers in India particularly all over
the coastal regiona. Iaking into consideration it's consump-
tion we had undertaken this study to find out whether these
animals also are liable to act as & vehicle for Y.pasrahmemoly-

slcll'o

Msterisls and Methods

Prawns and shrimps are found both in the sea and in fresh
wvater. The body of the prawn or shrimp is covered with a
chitin known as an exoskeleton and segmented like that of a
earthwora. The appendages are used in svimming and colldnng
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the food paraticles. As they are moved, a current is set up
wvhich brings in the particles serving as food.

The prawas and shrimps were caught Ry means of a square
type net dragged manually on the suddy areas of the coastal
regions near the mouth of the oreek. The prawns and shrimps
vers brought to the laboratory in living condition as far
as possible. ibout 50 prawns and shrimps of an average sise
vere seclected for making ihe pool of sample: Sach of them
vas wvashed thoroughly in a physiological salt solution and
placed in a preveighed Petridishe Ten per cent suspension in
peptone vater containing 3 per cent sodium chloride was
prepared by means of a mixer at top speed.

A loopful of the blended material was streaked on ICBS
sgar and BTB agsr end incuteted at 37°C overnight.

5.0 al 0of the dlended material vas inoculated into
peptone water containing 3 per cent sodium chloride and
subcultured on ICBS and BiB agsr after 6 hours incubation
at 37'0.

The suspected colonies vere picked up after omernight
incubation which vere subjected to biochemical and other
tests for identification. (Details given under oysters
in this Chapter).

Results

One thousand two hundred and fifty prewns and shrimps
vere caught from coastal region of Colaba, Cuffeparade,
Worli, Mahim and Thana Creek. Fifty prawns snd shrimps vere °
pooled together for making s sample.- Thus twenty five samples
five each from above mentioned arcas were processed for the
isolation of Y,parshaemolyiicus.Eight samples were found to
be positive for Y.parahaemolyticus, 1, 2, 2, 2,  and 1 from
Colaba, Cuffeparade, Worli, Mahim snd Thana relcpocunly.'
(Table X). \



ZABLE X
Strains of Y.parghsemolyticus isolated from
Pra Shri
Coastal Bo.0f pooled Strains of Percentage
Region samples tested Veparshae=- of isolation
molyticus
Ssolated
Colaba 5 1 20
' {250 sube-samples)
Cuffeparade ] 2
(250 sub-ssmples)
vorli ] 2 40
(250 sub-samplcs)
Mahim 5 2 40
(250 sub-samples)
Thana 5 1 20

(250 sub-ssaples)

Z4BLE XI

Sensitiyity to yarious gntibiotics
Bo.0f strains tecated = 8 (Prawns/Shrimps)

Antibacterial Concentration Inhibitory Results
agents per diss Zone in mn

Chloromycetin 30 mcg 17 or more Sensitive
Tetracyeline 3 meg 19 or more Sensitive
Streptomycin 10 meg 14 or more Sensitive
Kanamyein 30 meg 17 or wmore Seasitive
Polymyxin B 50 IU 11 or more Sensitive

Ampicillin 10 meg 10 or less Eesistant.




Pathogenicity of strains isolated from Prawns/shrimps

ZABLE iIl

Culture Hice Guinea Ligated Infant Haewolysis Kanagawa
No. Pigs rabbit rabbit Human Sheep Phenomenon
gut Blood Blood
1 2/2  1/2 0+ 1/2 : & - -
2 2/2 2/2 Q= 1/2 + * +
4 /2 2/2 + 1/2 + - -
5 g/ 2/ » 1/2 + - .
6 /2 1/2 + 1/2 + - *
7 2/2 2/2 . 1/2 + - +
8 2/fa 2/2 L 2/2 . & .

Nice, Xesauli strain, weighing 18«20 g. received intrapcritoneally

0.5 al of the overnlght incubated broth culture.

Guinea pigs bred at iieffkine, weighing 250-350 g. receivel intraperitoncally
5.0 ml of the overnight incudbated dbroth culture.

The ligated rabdit gut test wvas performed by usinga method of De and Chatterjee.
The infant rabbit tcchnique was performed by uskg & metlhiod of Dutta and iledbu.

The denominators indicate the number of snimals used and tiic aurerators indicate
the nuxber of animais that died.

Indicates the positive reaotion and Q@ indicates very wemk raasction

Indicates the negetive reacticn.



These isvlates were tested for biochemical reactions,
pathogenicity and sensitivity to antidiotics. They showdd

all the charscteristics of Y.parshsemolyticus as reported
under Oysters (Table XI and XI11).

pisousaton

Twenty iive samples five each from coastal region of
Colaba, Cuffeperade, worli, Hshim end Thana Creek, vere

examineds Ypparghgpemolyticus could be isolated from each
region. (Table X).

Pravns and shrimps usually are found at bottom in suddy
regions. ihe respiration is effected by gills. As mentioned
under oyster, shellfish and crabs sewage outfalls of Bombay
are on ooastal region due to which water pollution takes
plasce. As samples collected wers from these areas, the
contamination of sea snimala cannot be denied which vas

indicated bty the presence of Y;psrehagmolyticus in them.

Ray L.Crego®y et al. (1972) reported large outbresks in
U.SeA. and showed for the first time that shrimps have been
& vehicle for Ysparahsemnlyticus gestroenteritis. Chatterjee
et al. (1972) reported typicel Y.parahaemolyticus from local
pond ahrimps end prawns in Celcutta which is in complete
sgreement wvith ouy findingse

For several years there sre no cholers cases in Pomday
{Health Bulletin of Boscbay Municipal Corporation) and sccore
ding to Sanysl et al.(1972) in Cslcutta and in the Philippines
the frequency of Y.parahaemolyticus infections folloved that
of Y.cholerase indicating the less chences gastiroenteritis due
to this organisms in the greater Bowbay. Though stool samples
of gaatroecnteritis cases wers examined for isolatim of
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Ysparahgemolytigus, it could not be isolated. However,
danger 0f food poisoning cunnot be ruled out takihg

into consi.c.ation it's amyle presence in the sea animals
if improperly hondled or cooked. Same obssrvations were
slso reported by Nakanishi et al. (1968) in Cermany where

they ecould fsolate ¥.par:hugmolyticug from sea fish end
act from stool ssmples of gastroenteritis cases.
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c n ‘ P T E R '..Q..‘OQ'.‘.........'.."........'..'1' “)

8TUDY OR SIOOL SANJLES OF

GASTHOEAT LnlliS

CAS.G

Japanese people are in the habdit of eating the rav
sea £ish and consume oysters and shellfish etc. with a
dash of pepper and salf. According to Sakazaki et al.
(1965) this custom of eating rav is held responsible for
outbresks of gestroenteritis due to Y,parshaemolyticus.

Pujino (1951) vas firat to isolate J.parahsemolyticup
from autopsly material investigated during the outbreaks
of gastroenteritis in Jap.n. Fujino and co-workers (1951,
1953) after & thoruugh study found that "Shirasuboshi” or
boiled and semidried young sardine is the foodstuff
causing the outbreaks in Japen. In this outbreak adout
276 people were affected out of wvhich 26 died.

After the reports of lekikiwa many Japanese investi-
gators vere attracted by this organism which was isolated
repeatedly durimg futher outbreks of gastroenteritis.
Sakagaki et al. (1963) repurted that over 50% of gestro=
enteritis casecs may have been caused by this organisa.
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Takikawa and Fujisawa (1956) reported the food poiscning
involving employees of the Yokohama National Hospital along
with the other people., Later, Tskikawa (1958) eacountered
several endcuic and sporadic cases of siamilar food poisoning.

Ia 1960 thousands of pcrsons were affected due to food
poisoning along the Pacific Cosst of Japan. Many workers
reported after confirmation that the V.psrahsemolyticus was
the eausative orgsnism of the epidemic. Since then, isolation
of yidrios is routinely 2llowed in the bacteriological
labdoratories in Japan,

y-parshaemolyticus ag a cause of foodborne cutbresks of
gastroenteritis has been responsidle for a mumber of outdreaks
of this type €f food poisuning in tw states in U.S5.A.. Since
1969, Marylend has reported five outbreaks, Washington has
reported four. Gregary et al, (1972) reported largest such
outbreak due to Jipsrahaemolyticus in the United States.

Chatterjee et al, (1970) were first to isolate ¥Y.parahae-
molyticus in Indis from persons suffering from acute diarrhoea
vho were admitted in the Infectious Diseases Hospital,
Caloutta without prior therapy.

Sanyal et al. (1972) isolated this organias in Varanasi,
India, during the study of enteric infections in Sunderpur
slum ares,

Though J.parahaemolyticus was first reported as a cause
of food poisoning in Japan (Sakasaki, 1965) it has been also
encountersd in cases of gastroenteritis in various parts of
the World sncluding Thailand, Philippines (H.lnadba, quated
by Sakaszaki 1971), Australia (Battey et al. 1970), Malaysia
{Prescott, quated by Sanyal, 1973) and England (Hohbs and
Barrew, qurted by Sanyal 13972),



in Gremter Bombay, cazes of disrrhoes and gastritis
oceur round the year due to which about 300 persons die
per month, im the city. (Public Health Department of the
Bomday Munieipal Corporatiom).

This provoked us %o undertake this study on gastro-
enteritis cases in Boubsy as ithere were mo reports on

work on Y.psrshgemolyticus,
Haterials and Hethods

Kesturba Hespitel is situsted centrally in the city

of Bombay, im vhich generally all cases of commsunicadle
diseases are adumitted.

It has a spacial division for admitting the gastro-
snteritis cases whose reetal swabs are collected soon
after the aimiasion for routine isclation of ¥;Cholerag
as one of the csusative agents.

Alkaline peptone watcr w:s used for the collectiom
of the apccimen (Chatterjce et al. 1970). About 10 ml
alkaline peptone vater was dispensed in each teat tube
and sterilised at 15 pounds pressure for 15 minutes.
After sterilisation tubes were incubated at 37°C for
48 hours :nd only aterile tubes veres used for the colle=
ction of the rectal swabs of the gastroenteritis cases
by the medical staff.

The swads vers immcdiately put in sterile alkaline
peptone water (Chatterjee et al. 1970) and incubated
at 37°C for 6 hours. Aftcr the incubation a loopful of
the aaterial was streaked onto the NacConkey's Agar
plates for isolation of Yecholerse,
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Duplicate samples of rectal swads of gastroenteritis
cases vere drought to the Haffkine Institute within § hour
and incubated at 37°C for short time (3 hours). 4 loopful
of the incubated sample was plated on ICBS egar md BIB
agar plates (Preparation end composition given under
sateriels and methods im Chapter II1) incubated at 37°C
overnight,

Hext worning suspected colonies « round, micoid,
traaslucent with a greenish or dluish opajue centre - were
subculturcd on nutrient ogor containing 3% NaCl and incu=
bated at 37°C overnights After incubdbation they vere checked
for purity and then subjected to detail study for identifi-
cation,

Stool samples of gsstroenteritis cases from Civil
Hospitel, Porbhani (in Harathwada region of Maharashtra
State) about 450 kilometcr to eest of Bombay snd sway from
the sea vere alaso collectcd and studied culturally for the

isolstion of J.parsheemolyticus.

A laboratory vas sct up in the Civil Hospitel, Pardbhani
for collection and proccasing of these samples, Public
Health Departazent had helped in collection of the specimens
from the selected aress of the eity and isolation ward of
the Hospital which was ¢loae t0 the laboratory. After colle-
ction samples were immediately processed by inoculating a
loopful of the stool sample in 3% RaCl peptone vater., After
5«6 hours incubation at 37°C a loopful of the culture vas
streaked onto the IC3S and BTB ager plates which were
incubated at 37°C overnight snd suspected colonies subcultu=
red on nutrient egar slants containing 3% NaCl and incubated
overnight at 37°C which werc studied further for isolation

of Y.perabaesolyticus,



Results

Six hundred and fifsy two rectal swabs of gastroente-
ritis casca from Kasturda Hoaspital, Bombay were collected
during the period from Hay 1972 to June 1973 partiocularly
in summer months and proceased for the isolation of

Y.parahaesolytious but no Ysparshaemolytious could be
isolated from these samples (Tadle XIII).

About five hundred atool samples of gastroenteritis
cases from Civil Hospital, Parbhani, vere collected mostly
during the rainy season during the period from July 1972
to September 1973 and précessed for the isolation of
Yaparsheemolyticys dut not & single atrain could be isolated
from these samples, (Table XIIl),

TARL: XIIT
Straine of Y,parahgemolyticus isclated from

gastroenteritic cases

Place %o, of sanmplos of No, of strains
ruotal swads/stool isolated
cclicoted

Kesturba Hoapital 652 N1l

Bonbay

Civil Hospital, 500 Ml

Parbhani
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plasgussion

In this study we ¢ould not isolate a single strain of
YI:pershgewolyticus though aix hundred and fifty two stool
samples of gsstroenteritis cases from Kasturbdbs Hospital,
Bombay and five hundred stool samples of gastroenteritis
eases from Civil Hospitule 2arbhani vere bacteriologieally
examined, in Japam, United States, Canada and other
countries shellfish and oysters are consumed rev vith a
dash of pepyer and sslt vhich iz generally held responsible
for outbruaks of food poisoming dut in India fish is usually
cooked properly (boiled, ronsted or fied) and them
consumed, his might be une of the reasons vhy we could
not isolate this organisa from gastroenteritis cases.

Ve have isolated Yopaprghsemolyticus from the varieties
of fish from the eoast of Jondbay but it could not be isole~
ted from stool ssmples of gnsiroenteritis cases from Bombay.
Some observations have becn reported by Nakanishiy Leistner,
Hechelmann and Baumgart (9968). Accoding to them Y.parahae-
molfticys could not be imclated from seven hundred snd
thirteen humsn diarrhoesl stcols collected in Southern
Germsny although the Vibrios vere found in 31% 0f sea fish
at fish murkets along the saltic Sea.

According to Chatterjee et als (1970) the fishes are
seldon eaten raw or half ocooked in Calcutta. The consumption
of true merine fishes in comparison to those of fresh wvater
origin (1.0, those living in the ponds) s infrequent sad
outbreaks of gastroenteritis in Calecutta due to Y.parshsego-
iyticus seens to be quite Jifferent from that already
reported in Jspan and oth.r countries., They state that
consumption of pond water for drinking and handling of
infected fishes mey be indirsctly reaponsidéd for the cases
of human gastroenteritis. JUecondly, in Calcutta most of the
pecple consume a lot of fish where as in Bomdbay a commopo-
litan city fish is consumed less as compared to Calecutta,



and in Sombay there are no reports of indigenous cholera
cases for last several yeurs (Heslth Bulletin of Greater
”W)c

In Bombay, cases of gastroenteritis are quite common
round the year and according to Public Health Department
of the Bombay Municipal C.rporation abdout 300 deaths take
place per monthe Generaliy the causative organism goes
undetected and so far, nu attention has deen focussed on

the isolation of Y,paranseuolyticus.

Though we have not dctected this organiam from stool
samples of the gustroentcritis cases it is quite posaible
that J.paransemolyticus wmight be a cause of some bacterial
feod poisoning cases, taking into consideration it's
rampance in the coast of Jorbay. More work is necessary on
this aspect.
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(B)

STUDY ON ANIHAL FAECES

Sanyk et al. (1973) carried out the study on snimal
excreta for the presence of Yoeholerae in Varanasi and
reported that from 1,287 specimens of animal excreta
exanined, fifty one strains of Y,choleras ogawa and other
serotypes were isolated. Some of the snimals excreted

Y.choleras repeatedly.

Sharanjit Singh et al. (1973) reported the isolation
of Y.cholerse from different sources like human faeces,
excrots of animals, potable water and sevage in a community
in Varansai during the period, June 1972 to May 1973, The
exsmination of 823 samples of animal excreta yielded eifht
strains of ssrotype, ogava cnd twenty seven sirains belong-
ing to other serotypes.

R.Bradley Saek (1973) carried out elaborate study on
dogs in Calcutta in search of sanine reservoir of y.cholerse
and found no evidence of 1t dbut seventy dogs out of 500
investigated, showed presenee of non-gholera wibrios in
their intestines.

Identical serotypes of thess organisms were isolated
from dogs, crows and human beings in the same geographieal
area, These resultis indicated that non-humsn reservoirs
exist for nonecholers vidrios in contrast to Y.choleras
and that these reservoirs may serve as sources of infecte
ions in humans.

rials Met

Parbhani, & city in the Marathawvada region of the
Maharashtra State is situated 450 kilometer to Bast of
Bombay. Population of the city is about 60,000 and consists



of Hindus snd Muslims with poor hygienic conditions. The
sanitary fecilities in the city are also not satisfactory
and the cases of gastroenteritis start occuring at the
beginning of the mONOCY every year.

A ladoratory was set up ia the Civil Hospital,
Parbhani for processing the stool samples of gastroente-
ritis casecs and animal excrata,

Plastiec containers were suppiied to the staff for
colleetion of the animal cxoreta from differemt localities
of the Parbhanl city,The ssmples of animal excrets were
received in the morning and pools of five samples of same
species were made a0on after they were received. During
the study on aniasl excreta ons thousand and seventy
aaxples were collected., Of these two hundred and fourteen
pools of eanch of 5 samples were sade species-wige. It
included dog, cow/bull, eheep, fowl, buffalov, domkey,
horse, and some pooled sauples of fresh water fish.

A loopful of material of each sample vas imoculated
into paptonz watar eontaining 3% NaCl. After six hours
incubation at 37°C e loopful of this was atreaked onto
a TCBS agar plate which wos incubated overnight at 37°C.
{Methods of preparation of ICBS ager is given under
¥aterials md Hethods in Chapter 11I).

The suspestad solonic¢s « round, mucoid, transluecent
vith a greenish or bluish opsque centre veres picked up.
(Kore details in Chapter 1Il).

These isolates were studied culturally, biochemically
and for pathegenicity snd Kenagowa phenomenon {Methods
given in Chapter II1). Thay were subjected to antibdiotic
sensitivity tests against different antibiotics such as
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chloromycetin, Setracycline, streptomycin, kansmycin,
ampicillin and polymyxin B (Methods given in Chapter I1I),
They wvere studied for most of the characteristics of

Jeparshaemolyticus s0 far reported as given in Chapter III
under Materials and Methods.

Results

One thousand and seventy samples of animal excreta of
dogs, fovls, sheep, cattle, donkey, horses and some samples
of fresh vater fish were collected from different areap of
Parbhani city during the period from January 1975 to
September 1373 and bactericlogically investigated. Five
excreta 0f the same animal species were pooled together
for convinience of the processing. (Tadble X1V).

Elsven pooled samples of dog excreta out of 86
examined, vere found to be positive for Y.parahsemolyticus
and the rest were negative. Iwelve pooled samples of fresh
water fish did not show presence of Y.parshaemolyticus =
These eleven strains showed halophilism vhen tested for
NaCl tolerance test. They did not grov in peptone wvater
containing 07 NaCl and 105 NaCl dut showed adbundant grovth
ia 3% NaCl peptone water and comparatively less growth in
peptone vater containing 87 HaCl. Haemolysis was obscrved
on humen blood agar dut not on sheep dDlood agar. Same
results vers observed when tested according to Feeley and
Pittman method (1963) for haemolysis. vhen tested for
pathogenicity in guincapigs and mice, the animals died
vithia 24 hours. In the gase of ligated-loop in adult
rabdits, it gave rather veak positive reaction. Sems trend
was observed in the infent rabbits also. (Tedle XVI).
(Methods arc given im Chapter 111 under Materials and Methods).
The isclates were tested for Kanagava phenomenon and wvere
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Strains of Y.parahaemolyticus isolated from
Animsl faeces from Parbhani

Flace Bame of No+0f pooled No.of strains FPercentage
the samplies is0lated
Animal proceased

Parbheni Dog 86 11 12.8
Parbhsai  Fovl 4 Nl -
Pardbhani  Sheep 21 Nl -
Parbhani  Cow/Bull 1% 131 -
Parbhani Buffalow 21 {31 -
Parbhemi Donkey 13 13} -
Parbhiani Fiadb 10 Wil -
Parbhani Herse 6 f 1§ -
alius XV

Sensitivity to yarious sntibiotics
No.0f strains tested - 31 {Dog excreta)

Antidacterial Concentration Inhibitory Results

agents per disc 2one in =

Chloromyeetin 30 neg 17 or more Sensitive
Tetracycline 30 meg 16 or more Sensitive
Streptomycin 10 mog 14.5 or more Sensitive
Keananycin 30 =g 16.5 or more Sensitive
Polymyxin B3 50 10 12 or wore Senaitive

Ampicillin 10 meg 8 or less Resistant.




TABLE XVI
Pathogenicity of atrains isolated from Dogs excreta

Culture Hice Guinea Ligated Infant ae! sl Kanagawa
No. Pigs rabdit rabbdit uman eep Ihenowmenon
gut Blood Blood

1 2/2 1/2 [ /2 * & - +

2 2/2 2/2 0« 2/2 . - *

3 2/2 2/2 . 2/2 + - .

4 2/2 2/2 9+ 1/2 + - .

s 2/2 2/2 . 1/2 . s -

6 2/2 2/2 - 1/2 + - -

7 2/2 2/2 + 2/2 + - -

8 2/2 1/2 * 2/2 . - -

9 1/2 2/2 . 2/2 + - P

10 2/2 2/2 . 2/2 e - .

11 2/2 2/2 : 1/2 . - .

Mice, Kasauli strain, weighing 18-20 g. received intraperitoneally
0.5 nl of the overnight incubated droth culture.
Quinea pigs bread at Heffkine, weighing 250=350 g. received intraperitoneally
5,0 ml of the overnight incubated broth culture.
The ligated rabbit gut test was performed by using s method of De and Chatterjee.
gg: ﬁggmnr:gg:tlzsg%qu:hﬂ p:rl‘or:cd 2{:{.1:15 : neght.:d of Dutta and Haddu,
8 [ e nuaber o 8 ¥
the mumber Of animals that died. » used and the numerators indicate

0 Indicates the positive resction and QO indicstes very weak ronetion
@ Indicates the negative reaction.



found to be positive (Hethod in Chapter 1I1). They vere
also found sensitive to chloramyceiin, tetracycline,
streptomycin, kensmycin snd polymyxzin B except ampicilline
(Table XV). The isolates shoved all $ypical characterie
atics vhen studied biocheaically as given in Chapter 11l
under Haterials and Hethods.

Piscussion

It fe wellknowvn that enimals play an important role
in transaission of the diseases from animal to animal
and from snimal to human beings: &mall Gran negative
bagteria of genus Brucella ars essentially pathogens of
animels, notadly goats, sheep, catile and pigs, bdut are
csusative organisas of brucellosis in man through his
accidental contact with the discharges of infected
animals. Some of the organisms of tho genus Leptospira
cause leptoapirosis in zan snd animals and most types
of pathogenic strains of leptospiras are carried Yy
various speeies of wild rodentss Pathogenic species of
Mycobacterium affect man, asnimale, birds and reptiles.
Horse dung contain clostridium tetanmi.

Sanyal et al. (1973) reported the isclation of
Yscholeras from excreta of cow end chicken. Sharanjit
Singh et al. (1973) reportud aleo the isolation of the
eight strains of Y,cholerue serotype-ogava and tventy
seven strains belonging to other serotypes, from samples
of animal excreta.

B.Bradley Sack (1973) reported the isolation of
non-choler- Yibrios from the intestines of 70 dogs out
of 500 examined in Calcutia. We have screened 86 pooled
samples of dogs excreta wvhich included 430 sub-samples.’
Eleven pooled samples vere found to be positive for .

Y.parahsemolyticug. *
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Y-parahpemolyticus has also besn isoleted from non-
marine sources. J.Raparaz (Uapublished data) reported the
presence of halephilic Vibrios in waters of Navarra (Spaim)
far avay from the sea. Sanyal et al. (1972) isolated
VYoparahgemolyticus from atool samples in Varanasi vhich is
also far off from the seA. In the place like Parbhani about
450 kilometer away from the sem, we could isolate this
organism from dbgs excretae. It is an intereating finding
which opens & nev field for further study. This is also in
agresment with Chatterjee’s findings (1solation of Y. pare-
Baemolyticug from non-sarine sources) Chatterjee and
Neogy 1972 b).

Though Veparshaemolgticus is & marine dacterium it
could be detected at & distant place like Parbhani and it
is apparant that this organism does not confine it's haditat
to the coastal region dut cam survive in hinterland too.
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1)

2)

3)

4)

5)

SUMMARY AH. CURCLUSIONS

The investigation vus carried out to study Y.pasrghee-
molytigus in fish in the coast of Bombay psrticularly
from shellfish, oysters, crabs, prawns and shrimps.

Stool samples of gastroenteritis cases from Kasturbe
Hospital, Bombay were investigeted to find out the
corelationship detween the contaminated sea animals
and the gastroenteritis cases.’

Stool samples of gastroenteritis cases fros Civil
Hospitel, Parbhani and animal faeces from different
areas of the same city were bacteriologically processed

for detection of Yoparangemolyticus.’

As Japanese TCBS agar vas not available in the market,
TCB3 medium prepared at this Institute, vas utilised
throughout this study for isolation of YV.parshaemoly-
$icus after comparstive study between Japanese TCBS
agar and locally prepared one, which gave equally
good results, '

Porty pooled saaples of shellfiah (400 sub-ssmples)

each from Mahim and Worli coastal regions were examined

and five and seven strains of Y.parshaemolyticus werd
\



6)

L))

8)

9)

10)
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isolated from the above mentioned coastal regions
respectively,

Fifteen pooled samplcs of oysters (150 subssasmples)
each from Mahim and Colaba coastal regions were
processed and two and four strains vere isolated J
respectively from the nbove mentioned coastal regions.

Five pooled samples of ctabs (50 sub-samples) #ech
from Colaba, Cuffeparade, Worli, Mahim and Thana
Greek, comstal regions wer: processed and two, one,
three, two and one strains were isolated respectively
from the above mentioned coastal regions.

Five pooled samplea of Prevns/Shrimps, (250 sub-semples)
each from Colaba, Cuffeperade, Worli, Mahim and Thana
Creek coastal regions vwere studied and one, two, two,
two and one strains were isclated respectively from

the above menticned coastal regions.’

Two hundred and fourtecen pooled samples of snimal
exereta (1070 sud-samples) of dog, fowl, sheep, cow/dull,
buffalow, donkey, horse including some samples of fish
from different areas 0f Parbhani were investigated and
eleven Strains vere isolated from eightysix pooled
ssmples 0f dogs exereta and rest were found to be
negative including river fish aamples.

Six hundred and fifty two reotal swats of gastroenteritis
cases and sdout five hundred stool samples of gastroente~-
ritis cases from Kasturdba Hospital, Bombay and Civil
Hospital, Parbhani, reapectively wvere investigated but
Y.perahgemolytigus could not be detected in a single

stool sample.



11) The isolated strains uere studied for diochemical
reastionss pathogenicity in snismala,; antibiotics
sensitivity, Kenagava phenomenon and most of thea
showed positive results,

Gonelusiony

The results of the prosent investigations warrant
inference that Yeparshaemoiyticus is definitely present
in & variety of ses animals particularly shellfish,
oysters, yrawns/shrimps and oredbs, in the coastal regions
of Bombay mainly Colaba, (uffeparade, Werli, Mshim and
Thens Creek.

Host 0§ the isolated strains were found pathogenie
in mice, guinea pigs, edult cnd infant rabdits. Kenagava
phenomenon wes also studied and most of the strains gave
positive phenomenocn. From these results it is apparans
that J.parchagwolyticus may/can be the causative organism
of some outdreaks of foeod poisoning or gastroenteritis
in Bombay or other coastpl territories of the country.

No Jeparahagmolytigus could be isolated from stool
samples of gestroenteritis in Bomday and Parbl_um.

Strains of J.parahaemolyticus could be isolated from
dog exoreta in the different aress of Parbhani. These strains
shoved most of the characteristics of Y.parahaewolytious,
These results elearly shov that this orgenism does not
confine 4%'s haditat to the eoastal region dut can survive
in hinterland too.
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Probably this is the first attempt to study Y.parahase
molyticus in Hombasy which opens a new field of research in
viev of gastroenteritis epidemiology for further investigas

tion particularly regarding it's habditak, charecteristics
and pathogenieity.
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Jood poisoning end/or gastroenteritis very often takes
place generally in the summer season vith the aymptoms of
acute gastroenteritis, 0f late much sttention has been
focussed on Ysparahpemolyticus which is found responsible
to give rise to outbreaks of food poisoning and/or gastroen=
teritis. Reports from Japan have amply established :that

Ysparghaemolyticus esses acute gastroenteritis,

Sakageki (1969) emphasized that 708 of the cases of
bacterial gastroenteritis in Japan are caused by the faculte-
tively halophili¢, enterophthogenic J,;parshaemolyticus. In
Japan 1% is & custom of the people $0 eat rav seafish vhich
is responsible for outbdreaks of gastroenteritis due to

Yoparahaemol}yticus.

Baross J.et al. (1968) first reported the isolation of
Yeparshgemolyticus in Us8.A¢ fy0m the sediments and marine
animals of the West Coast. Fishbein et al. (1970) reported
the recovery of 56 strains of Y,parahagmolyticus from the
oooked, picked, packed snd refrigerated meat of Chesapeake
Bay blue apads offered for the retail market. J.Howard
Beard et al. (1972) reported Ys,parahgemolyticus in Maryland,
UsSeAe and steamed orabs vere found to be the causative
sgents served at the picaice Mary Cherleson et sl. (1972)
isolated Ysparahaemolyticug from gestroenteritis case who
had eaten the crads.V,parshaemolyticus as & cause of
foodborne outbrsaks have been responsible for the imcreasing
nunber of reports of this type of food pot:o:;lng in two
states in UsSsAs Sinoe 1969, Marylasnd has reported five
outbreaks, Washington has reported four, Roy L.Gregory et al, )
(1972) reported largest number of such outbreaks and for the
first time shrimps have been implicated as the vehiocle for
Ysparahagwolyticus gestroenteritis in the U.S.A. Barros et al,

(1968} confirmed the occur.ence of Y,parahaemolyticus in
Sea water, sediments, shellfish and oysters etc.

-®



A% present J.parshaemolyticus has become en international
problem and besides Japan and U.S.A. 4% has been isolated
from narine enimals, sea water and sediments etc, and elabo-
rately studied in different aspects in Canada, Viet-Nam,
Thailend, indonesia, Denmark, Germany, Spain, Yugoslavia,
Italy, Australia, Korea, ungland and Indis. In Calcuatta,
gestroenteritis due to Ysparahaemolysicus was first recorded
in 1970 (Chatterjee et al, 1970). Sanyal et al. (1972) reported
the isolation of this org niam in Varanaskt. during the study of
enterie infecotions in Sunderpur slum area, Chatterjee et al,
(1971, 1972) reported the isolation of Y.parshaemolyticus from
‘pond fishes and pond waters during the prcliminary studies in
Caloutta. LeBradley (1973) reported the presence of pon-gholera
yibrioa im the intestine of 14% of dogs. The results indicate
that monehuman reservoirs exist for popecholera védbrios in
contrast to Yocholerge and that these reservoirs zay serve as
sources of infections in humeans.

The present investigation was undertaken to study
Yeparahaewolyticus in varieties of fish particularly shellfish,
oysters, crabs and prawns/enrinps in the coast of Bombay. The
rectal svabs/stool samplcs of gastroenteritis cases from
Kasturda Hoapital, Bombay cnd Civil Hospital, Parbhani were
also studied to isolate this organiam in order to correlate
vith the sea animal food. Animal faeces from Parbhani were
also included in the astudy,.

The present study covers almost wvhole coast of Bombay,
Isolation of Y.psrsheemolyticug from varieties of fish.
Samples of shellfish were collected snd processed fros Mahim, °
Vorli ares throughout the year snd strains of Y,parahaemoly-
ticus wvere isolated, in the same way samples of oysters vere
collected end processed from Mahim=Colaba coastal region and

strains of Y.parshaemolyticug were isolated.



Samples of crabs and prawns/shrimps were collected from
coastal region of Colaba, Cuffeparade, Worli, Mahiam and
Thana Creek and processed for isolation of Y,parsheemolyticus.
About 35 strains of Ysparchaemolyticus wers isolated from
these merine animsla, '

Stool/reetal swabs, 8amples of gastroenteritis cases
trom Kasturba Hospital, Hombey end Civil Hospital, Parbhent
vere collected and processcd for isolation of V.parshaemoly.
$icug covering all the seasons of the year. Surpriaingly mo
Ysperahaepolyticug could bc isolated from these samples.

Animal faeces of different animels in different locae
1ities at Parbhani vere collected and processed and about
11 strains of Y.parshaemolyticus were isolated from dog
faeces onlys

ALl the isolated strins vere studied individuslly for
their growth in varying concentrations of NaCl in peptone
water from 0% %0 102 in addition to other many diochemical
characteristics. Haemolytic setivity of individual strain
vas sbifiied by using the huzan EBCs and sheep RBCs on blood
agar plates, These results were confirmed dy testing indivie
dual #trins for haewolysis following Fesley and Pittman
(1963) technique using tho human and sheep RBCs. These
strains vere further studied for their haemolytic activity
on a special dlood ager, (Uagateuma sgsr) known ss Kanagawa
phenombnon following Sakasaki et al, (1968) technique which
deternmined vhether the strains isolated were pathogenio
or note

Pathogenicity of all the strains of Y.parshaemolyticus
vas {nvesatigatcd in

1) Mles

2) Guinen pigs

3) 1afant rabbits and *

4) Adult rabdbits.



Mice, guinea pigs were injectg¢d intraperitoneally with
0.5 ml and 5,0 ml of overnight incubated culture respectie-
vely. Infand rabbits were injected intraintestinally wvith
each strain isolated individually following Dutta and Hadbdu
(1955) technique. In addition to this the reaction was
observed in the test with the 1ligated rabdit intestine by
using the method of De and Chatterjees (1953). Sensitivity
to different antidiotics, chloromycetin, Setraeycline,
streptomycin, kenamyoin, ampicillin and polymyxin B, wae
studied using individual sirain following agar-diffusion
technique using drug impregnated disca. (Bauer, ot al. 1966),

The thesis is presentod in four main Chaptersi-

Chapter 1 s Gives a general introduction including the
history of the a ticug, of the
experimental investigations and the review
of literature,

Chapter i1 3 Dwells upon present problem covering the
worldwide distridbution and epidemiology

caused by the Y.parahaemolytiesus,

Chapter 111 & Presents the actusl experimental work carried
out & (a) aterials and Methods (b) Results
and discussions uach subsection will cover
details on shellfiash, oystera, c¢radbs and
pravnafsurirps subchaptervise. This includes
alao the detail studies on morphology
biochemical reactions, haemolytie activity,
sensitivity to antidiotics and pethogenicity
in saimals ete,

Chapter 1V s Deal® with the isolation of Y,parghaemo)ytiocus
grom s (a) Stools/rectal svads samples of
gestroenteritis cases from Hospitals.

(b) It gives also the findings on the .nuu.-

fasces. ‘.
]
[ ]



A glimae into the work - General summary and conclusion,

Yaparchaemolyticug has become & globsl problem as cases
of gestroenteritis/food poigoning are attriduted to it in
different parts of the vorlds This i{s very rampant in Japan.
Sea fish and fish produchs are proved to be vethicles that
communicate Y,parahsemolyticus and give rise to outbreaks of
bacterial £o0d poisoninge

The results of the prescnt investigation into varieties
of fish e.,gs shellfish, oysters end prawns/shrimps show the

presence of Y,pgrahgemolyticug in the coast of Boadbay, Crads
from this region also shov ample presence of Y,parahpemolyti-

$u8.

Surprisingly Y.parahasmolyticus could not be isolated
from human stool samples from cases of gastroenteritis
despite meticulous investigations, This situation has also
been observed in Germsny by other workers though Y.parghae-
molyticus was detected in fish end sea water in the same
region (Nakanishi H, et al. 1968),

Ous of 200 faecal poolcd samples tested from different
animals from 2ardhani 11 strains of J,parahaemolyticug could
be 1s0lated from dAdg facecs, Though it i3 a marine bacterium,
4t could be detected at a distant place like Parbhani and i¢
is apparent that this organism ean survive in hinterland too,

The strains isolated heve manifested typical characterie
stics. It shows haemolydis on human blood sgar end not oa
sheep dlood agar. In aninal pathogenioity tests it shows
positive cecults &n mice ond guinea pigs doth these animals
die wishin 24 hours. The organisa could de isolated from the
site of injection. In the ease 0f ligated loop in adult
sabbits it gave rather weak positive as the 100p was not



fully distended with the fluid accumulation. S0 also, same
Tesults vers odserved in the infant radbits injected intree

intestinally with J.parahacmolyticus,
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