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ABSTRACT

A rtudy on thc cffcct of Collocalia mucoid mucin media on
Vibrio cholcrrc culturc was carricd out. Thc rcsult showcd that thc
orgenirm grew well in this plain mucin media and mucin secmcd to
induce the cnzyme ncuramiaidarc production end incrcrsc thc curturc
filtrat. toxicity observcd in rrbbit 8kin tcst. It wrs suggestcd to use
C'ollocalis mucoid or othcr mucrns as Vibrio cholerae cuhurc mcdir
for studying its virulence and pathogcnicity.

INTRODT.ICTION

It has been rcported that cholera
diarrhea is caused by an cxotoxin clabo-
rated bv choleru vibrioe in the small in-
tcstine ( 5, 7,9,23 ). Cholcra toxin hre
been isol.lcd and characrcrized (8, l0), Ir
is mixture of protcin and cnzymcr ( 2, 6,

10, 15 ). An important enzymc, which is

abundantly prcscnt in thc V. chol€rre cn_

tcrotoxin is neuraminidarc o cceptcr d.s-
troying enzyme (1, ll ). Ncurrminidaso

cataiyticellv cletvcs sialic acid or N-acetyl_

ncuraminic rcid from verioue glycoprotcrns

( 12), ncurrminyl lactore (13) and cell

membrancos (l+,27,281. Thc surface of

thc intestiorl mucosa is composed mainly
of sislic rcid-containing glycoprotcins (lg).

Vibrio choleree can differcntly grow

in various medi. such as rlkali pcptonc

wstc' (22), dcaoxy cholatc citrate medium

(26), trypticase telluritc taurocholate pcp-

tonc (20). Scvcral media has been cmployed
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for thc purposc to gct e highcr Pcrccntagc

of poritivc culturc rcsults (21) ln this

etudy, thc suitrble mcdia for cnhrncomcnt

of thc prthogpnicity was totcd, according

to thc'fact that subculturcs of this patho'

gcnic organism in vitro cruscl r decreasc

or loss of thcir virulensc end toxicity'

Virulencc may be rertorcd by' itl vivo'

passagc through micc' Using in vitro

subculturcs to rctrin thc viruloncc of V'

chole e hts not becn rcportcd' Mucin

hes bccn uscd to incrcrsc virulencc of

somc orgenisms in enimal pasrage by mixcd

with the orgrnismr bcforc injcction (24)

This similrr cffoct should be studied in

cholcn.

Onc of thc common mucin in 'l'hgi'

land is Collocalil mucoid' Collocalie

mucoid is r mucin secretcd from salivrrv

glrnds of swiflct, liviog along the Prcific

corst of Indirn Occen. It lcts t9 a ce'

mcnting substrncc in thc bird's nest' It

is commcrcirlly avaihbte, sincc Chindc

and Acian pcoplc hrvc bccn cating this

bird's ncst as e delicacy for thcir good

hcrlth. Chcmically, Collocrlir mucoid

{rom the cdiblc bird nett is compoed

mrinlY of glYcoProtein ( l6)'

In this rcport, wc havc investigatcd

thc cff€ct of using Collocrlil mucoid as :r

culture mtdia of V. choloae on tbc toxi-

city aod the ncurrminidaso activity of the

orSrnllrD.
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MATORIALS & METHODS

Collocilio mucoid: Thi! wor prcparcd

from cdible bird ncet bought from a local

mrrlct. Thc mucin wrg extraccd from

thc powdcrcd bird nest with warm wrtcr

es dclcribcd by Howc et al. (17).

Vibrio cholelre: Thc strain El Tor

Inebr Chachocogseo which givcs tho

lowcgt ncuraminidarc rctivity in rll six

rtrinr ( kindly rccicvcd from SEATO

Lrboratorics, Bangtok) was uscd for thia

rtudy. Thc frcczo-dricd orgrnirm was

rurpcndcd in l% alkrli Pcptonc broth pH

8.4, incubeted at 37'C for six hours,

thcn strcaked on blood agar Plstc to

obteincd isolated colony of Y' cholerre.

TryPtone broth: Becto trYPtone wss

purchrsod from Difco Lrborstoric', Detroit

l, Michigan, U.SA.

Three kinds of Medir w€l€ Prcprrcd:

1. TrYPtone Broth 2% Brcto trYP'

tonc in salinc (0.5% NrCl) wrr adjultcd

to pH 7.5 with { M NaOH The organirnr

from isolatcd colony on blood tSrr Plrtc

was suspcndcd in distillcd watcr to rcech

Mac Farland )io. 2.0 rurbiditv' Thc 0'05

ml. of cell suspcnaion wrt inocul'tcd into

20 ml, tryptone broth, incubatcd et 30'C

for 16 hourc. Thc culturc w'E ccntrifugcd

to rcmovc tho ccllr, and "thc suPcrn'tant

ftuid was filtered through tbc rnillipore

filter mcmbrrnc by using filtcring ccntri'

fugc tubc, Thic fittrrtc wrl rtrorhcd on
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blcod agrr platc in ordcr to tcrt tha

stcrilityr Thc culturc filtrrtc, control

in thir study, w.r 3tored "t d C for

dctcrminiag the ncuraminiilasc end toxi-

city.

.2. Mocin in Tryptone broth. This mcdia

wer mrde by rdding 0.2 gm. of Collocelir

mucoid in 100 ml, tryptonc broth preprred

rs abovc. Thc lrmc ati.in of orgrnism

wrs gubcultured into 5 ml. of this mcdie

for 10 tirncr, rt Z4-hour intcrvsls. Thc

troatcd organism was gtrcated on blood

egar phte to get purc irolated colony. 'fhe

same turbiditv aod volume of-ccll durpen-

sioq wes used for culturing in tryptone

broth to obtain culture filtrate ar abovc,

'l'hc culturc was broughr for determinrtion

of neuramirlidase .ctivity.

3, Mucin Modir No tryptone war

uscd in this media. The medie contained

2.7 % Collocrlis mucoid in 0.5 7. NaCl.

The pH of 7.5 wes also adjustcd. Thc

stmc str.in of V. cholerie was trcatcd in

5 ml. of this mcdie with seven subcultures

at z4-hour intervals. Finally, thc trertcd

organism was culturcd in tryptonc broth

aftor isolating on blood rgar plate, to ob-

tai[ r culturc filtrltc ar dcacribed bcforc.

Thc culturc filtrrtc was tekcn for dctcrm!

nation of neuraminidnc rctivity and toxicity.

Dctection oI Toxicity :

By uring skin tcst of rabbit, the toxi.

city of thc culturo filtntc war indicrtcd
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by thc cdcma or lwclling of thc enimrl

slin, An rliquot of 0.2 nrl. of tbc culturc

filtrrtc was injccted intradcrmally into

rabbit brct sLin aftcr hair rcmovrl. A

5-minutc hcatcd culture filtrete wts rlgo

ruo as a control. Any visual change of

the injectcd skin was rccordcd.

Determination of N€urminidrse Activlty:

Dioappearance of bound sialic acid in

Eubltraic war uged as the cnzvmatic acti-

vity of ncurrminidasc. 'fhe action of

neurrminidecc is to hydrolysc bound rirlic
acid into frce moleculcs. Orogomucoid or

scrum L-acid glycoprotcin rvas uscd as the

aubstratc, The substratc was dissolvcd in
acctatc buffcr ( 1.25 gm, orosomucoid in

100 ml., 0.075 M ecetete buffcr contain-

ing 0.3% CaCl2), prc-incubated st 37'C,

then the substratc rnixturc and thc choler.

culturc filtratc rvere rnixed togcthcr with I
yolume ratio of 4 to I rcspcctiycly.

As aoon rs the cholera culture filtrate

wrs rvell mixed with thc substratc mix.

.turc, 0.2 ml. rliquott of thc. incubation

mixtu.6 ivere witbdrawn at 0, 5, 10, 20,

30, 60 and 90 minut6. Thc aliquots wcrc

hert.d at 100'C in boiling water for 3

minutes to stop enzymatic ,ction. Bound

sialic acid conrcnt in thc incubrtion mir.

turc ras analytcd by periodrto - rcsoreinol

mcthod (19). A dccrcasc of bould lailic
.cid wirbin 20 minutes of incubation timo

indicated thc initial rctivity of thc eozymc;
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RESULTS

Rsbbit Skin Test for Toxicity' Thc re.

rult is cummrrizcd in Trblc l. Thc cul-

turc filtrrtc obtrincd from the originrl

orgenism grvc no rign of owclling on thc

nbbit skin within 24 hours. It shrwcd

a littlc swclling in 48 hours' end on the

third dry thc locrl lcsion wrr obrcrvcd.

Neuraminidrse Activity Tablc 2 rhows

thc activity of ncunmioideso in thc cul-

turc filtntcc using ororomucoid at r sub!-

trcte. lhe rctivity of cnzymco is ex-

prcrccd as Units per ml. culture filtrltc.

Onc Unit oI onzyme i8 .xprdscd .s thc

In thc crsc of mucin medir prcsub-

cultures, tho orgrnirm produced thc cul-

turc filtretc which rhowcd highcr toxicity

thrn thlt from thc original untratcd onc,

For it grvo thc obscrvrtion of ekin swcl-

ling within 24 houn rnd thc local lcsion

occurcd rt 48 houn rftcr inicction.

TABLE I
'Ioxicity of Vibrio cholcrrc culturr filtrrtc from difforcot culturo mcdia by rabbit

rkin tcat.

Culture media
Swelling observation in

24 hrs. 48 hrs.

1. Tryptone broth

( 
"" "ontrot )

+

t Mucin presubcultures + ++

cnzymc thrt crn libcrrte onc ugm. of

sirlic rcid from orosomucoid lt PH 5.5

in 15 mioutcs !t 37'C (25). Erch initial

vclocity from the plot rhown in liigurc l.
is uscd in crlculrtion.
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Incubatlon tine ( min. )

'fig' l' I,nzymatic activity of ncurrminidasc in v, choreree curturc filtrrtcr obtaincd
from diffcrcot typcs of subculturc mcdie; x_x, control, E _fl, mucin trvD-
tonc subculturc medie, 0_0, mucin subculturc mcdir.

TABLE 2

Ncuraminidrsc rctivity of v, cholcrre culturc filtrrtes obtrincd from diffcrcnt culture

'media, Numbcrr in prrcnthescs are numbcrs of subculturcr,

Culture media

iu subculture

Tryptone broth (0

2{ Mucin in tryptone Urotn (tO)

Mucin only (Z/

Enzymatic activity
(unit./'r, )

,c

rno
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DISCUSSION

Mcdir rnd othcr phyricrl conditions

play rnd importent role in toxin Produc-

tion trhcn V. chalcne wr! culturc in vitro'

Richrrdron (23) hrs rhown that thc tcm-

pcreture rnd pH influcnce thc 
'ntcrotoxin

production, thc ent.totoxin yicld is grcatcr

at lowcr tcmPcraturd ( 25-30'C) thrn at

higher tcmPcrrturcs, ind t PH r'n8o of

7.0-7.8 is rn oPtimum pH for toxtn pro-

duction cYGn though thc orgrnirm grows

bcst at thc PH of 8'2 (5)' Chugh et rl

(3) uscd rcvcral diffcrcnt mcdia to culture

V. cholcrre to obrcrvc both toxicity rnd

ncureminidrrc Procuction for comPrriron'

tlc fouod thrt thc two rctivitics lhiftcd

to tho 3ame dircction in any Lind of medir'

In thir studY, mucin wrs shown to bc

e vcry simplc modia for Vibrio cholGrre'

No othcr intcgndieot was necdcd to make

it carrichod. Thie mcdia was madc to

imitatc thc naturc of intestinal cpithclium

which contrins mucin3 or glycoProt€ins

(18). It was observcd thrt cven thc orgt-

nism wl culturcd in phin mucio eolution,

it waa eble to grow quitc wcll. Thc ro-

rult rhowcd th.t aftcr the orgrnism wls

incubrtod rcvcrrl timcr in mucin medie it

tondcd to givc r higher dcgrec of both
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toxicity and ncuraminidaec ectivity' but

with only a littlc limited rmount. If thc

culturc filtrctc wrs dircctly prcparcd frcm

mucin culturc without finll usiog tryPtonc'

culturc, both activitica could hevc bccn

cyeD mone increrscd. 'I'hc nutricnt th't

thc o.ganism u!.d could be just thc gly-

coprotcin, which nccds ncuraminidrsc to

split neur.minic rcid out first, bcfore the

bactcria would digcst thc remrining clrbo-

hydrate and protcin moi€ti.s.

Thc effcct of mucin medie on Y.

cholerre culturc ghould bc furthcr iavcs-

tigetcd. This rcault suggcsted thrt suitable

gubstratcr might call forth thc enzymc

ncuraminidasc et sn ad.Ptivc enzymc'

Sorne othcr kinds of mucin compound may

bc bettcr or pcrhepe gomc other ruitable

subttsocc and some physicrl conditions'

rrc nccdcd for more Production of ncura-

minidasc and toxin' 'fhcrc conditions

should bc similar to that in tbo intcrtrnc

of the cholcree pltient' I'iotlly thi! might

bc an oconomicrl mcan! to cnhrncc thc-

vilurcncc or inducc the enzyme production

of Vibrio cboleno by in vitro rubculturcs,

io€tc.d of uliog in riro ordcrlincss r3'

gcncrrlly cmploycd by microbiologist'
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