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OCCURRENCE AND DISTRIBU'IION OF VIBRIO PARAHAEMOLYTICUS
AND RELATED ORGANISMS IN THE ARABIAN SEA

P. ‘A. L.OKA BHARATHI, SHANTHA NAIR AND D. CHANDRAMOHAN
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I | _ ABSTRACT

The occurrence and distribution of Vibrio paraghaemolyticus and related
organismz were studied from offshore water samples (Lat, 10°N and Lcng,
65°'to 69°E) collected at 5, 10, 50, 100, 200 and 500 m depths and in the
sutface water samples of Minicoy * lagoon during January, 1982,

V. parahaemolyticus like organisms contributed upto 94.4% of total viable
counts in the offshore stations and 5.3% in lagoon stations. Although typical
V. parahdemolyticus were not recorded from the open ocean, in the lagoon
waters their density ranged from 0.002 to 0.66% of the total viable counts,
Key words: Vibrio pamhaemolytrcus, Arabian Sea.
.
INTRODUCTION !
Vibrio parahaemolyticus is an etiological agent in the sea-food borne
gastrocntrites. This halophilic bacterium is known to occur not only in the seas
and estuaries but also in freshwater regions. While the widespread occurrence of
these forms in near shore regions and in association with marine animals are well
documented. (Colwell, Kaneko and Staley, 1972; Bockemuhl and Treimer, 1974;
Vascencelos, Stang and Laidlaw, 1975; Sutton, 1974 and Asakawa Akabane and
Nouuch 1974), their occurrence and distribution iz the offshore waters is still
a controversy. Although earlier reports by Aoki (1967a, b), Yasunaga (1964)
and Gianelli, Cabassi, Allodi and Creschi (1970) indicated their presence in
open ocean, later reports by Kaneko and Cojwell (1973) showed that not only do
V. parahaezmolyticus like organisms progressively diminish with distance from
shore but also that typical ¥. parahaemolyticus is totally absent. While the!
distribution pattern of V. parahaemolyticus in inshore Indian waters is well
documented (Martin 1981; Pradeep and Perumalsamy, 1984), their distribution
in offshore waters is not well understood (Loka Bharathi, Ramaiah and Chandra<
mohan, 1986). This study describes their distribution pattern in the open ocean
and in regions around the Minicoy coral reefs (Lakshadweep Islands),

‘MATER[AI.S AND METHODS

Samples were collected and analysed on board the research vessel,
Gaveshani during its 104th cruiss from 1ith to 26th Januvary 1982, Three
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" Fxg 1. Locatlon of offshore samplmg stanons C
ofl:‘s*hore stauons in the Arablan sea  were - selected for depthWJse sampling
(9. 10, 50, 100, 200, and 500 m) (Fig.,1). In the lagoon of Minicoy island

surface water samples were collected from 10 stations (Fig. 2). While Zo-Bell's

bacteriological samplers were used for the offshore stauons sterile glass-stoppered
bottles were. used for lagoon samples. - : Co

Bactenolog:cal analyses

- Bacteriological analyses were camed out unmedaa;tely aﬁter collection.

Total ‘viable counts (TVC) and vibrio counts were made following the membrane:
filtration ‘technique (0.45 pm pore size filters, -Millipore Corporation. - Bedford,
Massaohwseltes,, USA), Zo Bell’s 2216 E medium was used to estimate . totad
v1ab1e count (TVC), thlos,ulfate citrate bile salts sucrose agar (TCBS) was  used
to whmate wbno like orgamsms (VLO) and V -parahaemolyticus - like orga-
nisms (VPLO). Colomes that grow on TCBS agar were recorded as VLO and
typlcal bluish green sucrose negative colonies on TCBS as VPLO (Kaneko and
Colwell 1973). Known volumes of water samples were ﬁlteredl and the . fikters
were placed on nutnent media or in TCBS petridishes. The colonies - appearing
on. the filters were: counted after 48 houm -The mlcroblal populations were expres-l:
sed as number per 100 ml :

Weil 1sola:ted typ1ca1 green colomes (VPLO) and atyplcal yellow and
white colonies from various samples were removed from thc membrane filters,
streaked on fresh TCBS. agar, checked for purity and maintained on._ nutrient
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agar slants. A total of 134 isolates were obtained in pure cultures (54 from
offshere - marine and 80 from lagoon) and were subjected to 23 tests following
the identification scheme of Sakazaki (1967), modified by Kaneko (1973) f6
confirm their :dentlﬁcatxon as Vibric parahaemolyticus (VP)
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Fig. 2. Location of sampling stations in Minicoy Jagoon

RESULTS

The physmo-chemlcal parameters in the: oﬂ'shOre stations de not devxalc
from the normal variations. Dissolved oxygen varied from 4 ml/1 at the surface
10 1 ml/l at 500 m. Phosphate and nitrate showed an increasing trend with depth.
Phosphate ranged from 0.31 at the surface to 2.55 pg at P/1 at 500 m. Nitrata
ranged from 0.4 at the surface to 26.5 pg at N/I at the 500 m in these stations.
Salinity varied from 36.7%© at 0 m to 35.1%0 at 500m. The variation in tempe-
rature was from 29.2°C at 0 m to 11.3°C at 500 m. :

Dissolved oxygen at the surface waters of the lagoons vaﬁed', from 6.8 ml/1
to 4.17 mi/l. Phosphate was < 1 pg at P/l and mitrate <1 ug at N/1. Salinity
of lagoon waters was >!35.4%0 with an average of 35.6%0. Maximum tempe-
rature recorded was 29.6°C and the minimum was 28.8°C with an average of
29.3°C.

TVC estimated at different depths from the three offshore stations showed
that it'ranged from 42/100 mi at 500 m depth (stn 2332) .to 448/100 ml at
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100 m depth (stn 2328). Percentage of VLO in TVC ranged from 2.1 at 50 m
depth (stn 2328) to 99.3 at 5 m depth (stn 2332) (Table I). Though VPLO
formed definite fractions of TVC in different depths in three stations contributing
as much as 94.4% of TVC (5 m; stn 2332) no typical V. parahaemolyticus
cowld be detected. In the lagoon stations, however, the number of TVC were
102-106 times greater than that observed in the open waters. VLO formed 0.01
to 18.42% of TVC and VPLO from 0.5 to 60% of VLO. V. parahaemolyticus
were recorded only in 3 out of 10 stations and ranged from 0.002 to 0.66% of
TVC (Table I)

Table IL. Morphologlcal cultural . and Blochemncal rcsponse of VLO 1solated
from Marine and lagoon samples

: Lol " Percentage positive - _ Percentage positive
Tests o » Marine® Lagoon**  Tests ‘ Marine  Lagoon
Gram BT . 444 28.6 Urease - 0.0 314
Motility - - - .. 6.0 200 - H/L 55.6 . 0.0
Growth at 43°C 100.0 100.0 Catalase 722 685
Growth in 0% NaCl 29 Oxidase _ 50,0 0.0
Growth in 3% NaCl =~~~ 1000 MR 72.2 57.1
Growth in 7% NaCl 94.3 VP 0.0 942
Growth in 109 NaCl 0.0 Lactose fermentation 66.6 48.6
Indole E - 00 - 629- Rhamnose fermentation 28.9 57.1
NO3-reduction ' ' 556 = 886 Suctose fgnncntatfon 72.2 14.3
Gelatinase 38.9 543 Manitel fermentation 333 57
Amylase . 333 29 ‘

° Total number of isolates = 18 (8:white, 1-yellow, O-blue green)
** Tolal number of isolates = 35 (2-white, 12-yellow, 21-blue green)

The results of 23 test characteristics are summarized in Table II. Although
134 isolates were selected for series of tests to identify the VP strains, only 18
‘marine and 35 lagoon isolates were chosen for the tests based on their ability
to grow at 43°C. This therefore includes not only typical blue green colonies but
also a few of the ‘atypical’ white and yellow colonies or VLO.

»

While 44.4% of the offshore isolates grew at 0% NaCl, only 2.9% of
the lagoon isolates tested showed growth in the absence of NaCL Interestingly
44.4% of the tested offshore isolates grew in 109, NaCl while none of the lagoon
isolates could grow at the same concentration. A greater percentage of the lagoon
isolates were positive to indole, nitrate reduction, gelatinase, amylase and urease
tests. Most of the lagoon. isolates did not ferment the sugars tested while  the
marine isolates did so except in the case of manmtol where only 33.3%o0f isola-
tes fermented it.



sz‘ia:PAR:«HAEMJLYHCUS IN: 'ARABTAN SEA - 49:

, Consequemly, none' of the’ isolates from the offshore station was identi4
fied ‘as VP. However, they were detected in’3 out-of the 10 lagoon samples and
were greater than 20% of VPLO and ranged from 0.002 to 0.66% of TVC.
Of the-tots) 80.lagoon .isolates only 3 ie. 3.75%: were confirmed as VP. About
I6. 25 % of. the isolates differed only by lactose test and a:noﬁler 2.5 % m lactose’
and ma.nmtol and anomeur 2 5%. in mannitol test.

DISCUSSION

‘ Inespecnve of- :zhe number ‘of TVC, maximum - number of VLO and
VPLO were always restricted to either 5 or 10 m depth in offshore stations. This
could mainly be due to the higher temperature in surface waters, a factor that is
known - to influence their distribution. Martin (;1981), Aoki (1967a,b) and
Kanéko and Colwell .(1973) have shown temperature to be a major limiting factor
for the distribution of VP in tropical and subtropical waters, Likewise, minimum
number of these forms were found at greater depths i.0. 500 m. The pattern: of
distribution of .the percentage of VLO/TVC is also similar. The greater percen-
tage of VPLO/VLO at deeper waters is not due to higher numbers of VFLO but
io lower numbers of VLO. In the lagoon, however, high TVC did not always
indicate high numbers. of VLO or VPLO, though at Stn. 5 high numbers of both
TVC and VLO were recorded. In offshore waters variation in salinity is not wide
enough to explam dlspanty in d:stnbuuon of VPLO or VLO with station or
depth. - v

Recovery of VP from marine environment is comphcated became
V alngO'v"cus whlch is often present in seawater may obscure coionies of VP
(Kourany, 1983). In the present study, however, this drawback has been over-
come by even isolating thel yellow’ atypical sucrose positive strains for biochemi«
tal tests for VP screening. The presence of VP in stations 3, 5 and 7 in the lagoon
samples -showed that their distribution may in some way be related to the coral
reef and its exudates. Studies carried out in the fo]lowmg year (1983) in tho
Lakshadweep sea by :Loka Bharathi, Ramaiah and Chandramohan (19§6) also
showed their presence in these waters. The absence of VP in the open ‘ocean pa.mly
confirm the findings of Kaneko and Colwell (1974) that these do not occur in
regions away from the shore. However their presence in Minicoy iagoon waters
show that in these tmp1cal seas,. their msmbutxon may be influenced to a certam
extent by the presence of coral reefs. ' ‘

ACKNOWLEDGEMEN'IS

The authors are -thankful to the Director and the Head of thc Biological
Oceanography Division for faclhucs and encouragement. ‘ ‘

: ‘ REFERENCES

Aok1 K 1967a A surVey of t:he distribution of Vibrio parahdemolyticus in the
msddle Pacific Ocean. In:. Vibrio parahaemolyncus 1I edited by T Fujino
and H. Fukumi, Nayashoten, Tokyo. 325-327.



s0- " LOKA BHARATHI, NAIR AND CHANDRAMOHAN

Abki ‘K. 1967b. A survey of the distribution of Vibrio parahaemolyticus in the
South East Asia sea, In: Vibrio'parahaemolyticus 11, edlted by . T. Fujlno
- and H. Fukumi, Nayashoten, Tokyo 329-331.

Asakawa. Y 'S. Akabane and M. Noguchi, 1974. Quanntatlve studxes on polluuon
with thrzo parahaemolyticus during distribution of fish. In: Infcmanonal
Symposium on Vibrio parahaemolyticus, edited by 'T. Fujino, R. Sakazaki,
G. Sakaguchi and Y. Takoda. Saikon Publishing Co. Ltd., Tekyo, 97-103.

Bockomuhl, J. and A. Treimer, 1974. Ecology and epidemiology of Vibrio
- parahaemolyticus in the coast of Togo Bulletin of World Health Orgam-.
. zation, 51: 353-360, '

Colwell, R. R., T. Kaneko and T. Stavley, 1972 Vibrio parahaemolyucus — An

’ estuarme bacterium resident in Chesapeake Bay. In: Food-Drugs from
the Seas. Proceedings of Marine Technology Soczety, edited by L. R.
Worthen, Washington D.C. 87-94.

uxanelh G E. Cabassi, C. Allodi and E. Creschi, 1970. Isolation of strains oﬂ,
bactcna related to Vibrio parahaemolyticus from the- waters of Adriatic
'Sea. Igiene Moderna, 63: 264-282. :

Kaneko, T..-1973. Eoology of V:brto parahaemolytzcus and related’ organisms m
Chcsapeake Bay. Ph. D. Thesis, Georgetown Umverslty,l US.A. ‘

Kanekd T., and R. R. Colwell 1973. Ecology of Vibrio parahaemolytzcus in
(hetapeake Bay. Journal of Bacteriology, 113: 24-32,

Kaneko, T. and R. R. Colwell, 1974, Distribution of Vibrio parahaemolyttcus
and related. organisms in the Atlantic Ocean off South Caroling. and
Georgia, Apphed Microbiology, 28; 1009-1017.

Kourany, M., 1983. ‘Medium for isolation and differentiation of Vzbno ‘parahae-
moiyticus  and Vibrio alghnolyttcus A pplred and Environmental Micro-
" bigiogy, 45: 310-312.

l.oka Bharathi, P. A., N. Ramaiah and D. Chandramohan, 1986. Occurrence and
" distribution of Vibrio parahaemolyticus - (Sakazaki etal) in - Southern
, A;ablan Sea. Indian Journal of Marine Sciences, 15: 96-98.

Martm A., 1981, Studies on Vzbvr'r_o parafwebwlytrcusl and allied - vibrios from
Plchavaram mangrove — Kille backwater complex interconnecting the
Vellar and Coleroon estuanne system. Ph.D. Thesis, Annamalai Univer-

~ . . sity, 335 pp. ' .

Pradeep, R, and P. Lakshmanaperuma]samy, 1984, Seasonal variation of Vibrio
parahaemolyticus (Sakazaki et. al-) in Cochin backwaters. Indian Journal
of Marine Sciences, 13: 113-115,

‘Sakazaki, R;; 1967, Vibrio parahaemalytzcus and related organisms — A taxo-

: nom1c study In; Vibrio . parahaemolyncus 11, edited by T. Fujino and
H. Fukumi, Nayashoten Tokyo 83-115



VIBRIO PARAHAEMOLYTICUS IN ARABIAN SEA 51

Sutton, R G. A., 1974. Some quantitative aspects of Vibrio parahaemolyticus
in ovsters in Sydney area. In: International Symposium on Vibrio para-
haemolyticus, edited by T, Fujino, G. Sakaguchi, R. Sakazaki and
Y. Takeda, Saikon Publishing Co. Ltd., Tokyo. 71-76.

Vasconcelos, G. J., W. Stang and R. H. Laidlaw, 1975. Isolation of Vibrio para-
ha=molyticus and Vibrio alginolyticus from estuarine arcas of South
Eastern Alaska, Applied Microbiology, 29: 557-559.

Yasunaga, N., 1964. Studies of pathogenic halophilic bacteria. I pathogenic halo-
philic bacteria isolated from the river in Nagasaki city. Shokuhin Eisei
Kenyu, 5: 112-115,



