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:Y:/ '. When' 'in 25/4/74 appeared tho ,information about the occu!.

rence' oftho.first' human,case of,cholera·in.Tavira, :we ware wor~

riedt~immediatelywith the posslbility of the pollution, by .' the

choleric vibrio~,to attainthelocal· shellfishes beds." ,:. .:"t'-

t~I':J: Frcm:;'thi~ mcment, was mounted a not of sampling stati~'~s
• .: .; t ,,',': -: ': .,< • . . . , ..,. .,'; ':

for water and shellflsh, firstly limited to the area under . the
; ..~ • t. .. , "... • . ' I

lnfluencc' of .Tavira sowage system, b:.ter widef3pread to all . tbe
:", '. >"_ • ." .,: '. ~ i • l ' •

lagoon'that-forms thc portuguese coast at this zone.

This scheme included
• ~ ~, ,.~ .......~. I ' ,... .; , •

tions'whero' thosamplcs were
r ' "

f ir'si' >~~'iitii:" ":.::, .', :. ,:
J'; !~ , : :~. ;;:, v (' .' ,. ••

in the final phase 23 sampling sta
taken every three days during , the

......... "

, .. ..-., ~ ...
.... " ' .. ~

'"" "The ,purpose of .thls note is to report the results, obtai
J/ .... "J'~'.. '.. ,' ~ ~. ~ t"._

ned ,ina,year of work, in spite of keeping the m~nitoring scheme.
_.J'~. "1 - •.# •• • •• ' .... .0,.

:;:: : From April '1975. the monitoring scheme was modified,' ;', in

cludlng now25'sampling stations located in all the Algarve'co~,

but; samplirig only 'water.' The most· of the sampling stations .', of::

this scheme was located near the main urban seawages effluents ':.::

or at places where the pollution probability by fluency will be

conspicuous. This scheme is an alarm system from which we, . 'caii;'

de~t::~t ·.the ·.'~l1?ri.o:~nd then to star~ to the organizatlon . of an

in~~,~s~:v,~.. p.~o,~~a.m~ .wi~h ,a more ,c,losed sampling net and ~ith. "~,:

shorter perlodiclty.
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The analyscs were ~eeomplished in ecl~boration with the
Laborato'ry 'of tho Regionn.l Hoalth Sorviee. . , 'i 1 ';;' :" f,:f'~<L, l

METHons

.~

. I .. ,
" . i..'",

The methods used'inthe:s~arehof the cholerie

were proposed by W.H.O •.

~,.:tbp.io

The snmplings cf water have a volume of 1 liter which

is inoeulated in tao flasks uith 50 mlof alkaline peptone water.

These flasks are ineubated at 37QC during 13 to 24 hours. Star

ting from this flasks are inoculated plates of T.C.B.S. - Agar
(Thiosulphate Citr2~~ Dilc Salts Sucrose-Agar) and of Blood-Agar

• • I, '.

and a tube with alkaline pcptono'water. After ineubation in the
same conditions agglutinaticns tests are made with suspeet eol~

, ".
nies. Tho sera t~sed are the polyvalont cholera serum the ' Inaba
serum and the Ogawa sorum. From the sccond enrichment, tube we
do,now.inoculations in,platcs with tho:same'media. In,the' case {
of ,positive ngglut in:l.t ion ,test,. 7WO make a new :culture "in tubes J '.:

with T. S. 1. Ag~r (TripIe 'Sugn.r. Iron-Agar) 'and plates of Blood- ,;~)

-Agar for tho Gon::::ibili.ty test to polyeyxin B., If these ..' tests
:". f ~. ~, 0 ~ . ,4':' " .. ., .....
are positive, culture8 are sont to tho Nn.tional Health Institu~,

•• ': : ... ~ '.' • ~ '., : '. ...", • -' . ,! ..' • ,',' • :,: •

te Dr Ri~;rd.o Joxgc at Lisbon fol' ecmplete icl,::ltification of ,too,
~ :.. -' " .. ~: .' -.-' . '. " . :. ' :." ~,.,'

isolatod orgnnis::ls ~ ."l~hD s~me pro~edure is used with .the l eases.,
, -. " ".: '. •. , : ".' • _ , •.1 : .• ~, f t ~ \., ,~ ..~. I," '.

of anoenlus rCGults •
. ' ,

To tho scarch of vibrio in shellfishes, the sampIes ha~.
".~':. • ':, > ; , • t ". " • '-.~. ~ • ',' • 1 ,. " . • > ,1 ,,'

ve tenmolluGk!J cach in tho ense of clams, eockels and musseIs ...
~".fl'\~._. ", _~••J

The sampIes of'~J'~ters h~ve only 6 mollusks. The mollusks are
asepticaii'y "opencd :lnd "thc ('f1e'oh' i~'mechanieally'"macerated and

'incub'atod 1in an Erlonmayer' flnsk with 150 ml' of alkar'ine' pe'pto'

ne:water;~Frcm thiG stage the'method 18 the same.used to the
water, sao.ple. We don' tuse the menbrane filter technie, be,cau~ r:i

se the: water of our sampIes eontains a blg quantity of. suspen",:" !,.i

ded matter., .. ' , . . ~·",·';-.:iJ

•

RESULTS·-

, .
"

,.1'"

, DUring lS74' a.re"::ladc 165 wat"er an'alyses' arid '166 of ,mai';'"j
lu'sks ~ \Vo obtaincd "40 positfvo "~amples (25,·G%). 'Concerning' thei"

;r""'.' "", :.' ;.
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shellfish'weobtained 64 positive results (38,6%). All the posi

tive results were identified as Vibrio cholerae EI Tor Inaba se
rotype.

"." The sam~los distribution by the diffeTonts·stations as
weIl as the respcctive results are presonted in the .fig: 1, 2, 3

and 4.
.' .'. , .

We don't obtain till thm prcsent (17 Jun. 75), any posi-
tive results ~ ' .

CONCLUSIONS

Shellfishes have been report3d in the past to cause out~

breaks of cholera (Malaysia and Itnly). In 1973 in Italy musseis
were shorin to be vchiculo of transmission. In spite of on1y ,one
of many samp10s of. c:;.·i;:?lfish tosted nnd yielded V. cholerae. Our.. ,.... .
results show ~h~t botll shellfish ":ind 'zea wator sampies from the
shellfish g:t'o"Unding areas were heavily contaeinated with V. cho-

, ',.

lerae.
Epidemiologie otudies, do~onstratcd that mollusks caused

cases of cholera, supporting the ostablif;hed ccnclusion of. P. C.

Wood in his :;:s.port on a mim::ion to. Portugal (1974).

The conclusions of Cachola and Nunes (1974) that all the
shellfish growing arens of Algarvo WerG heavily polluted by the
urban sewag'o sy[;ter.l, are confir'med by 'tffi~' results.
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~EN~.I.U

C~TURE MEDI4.

Enrichment m.edia
Alkaline peptone water (shellfish)

•

Peptone ....•....•..• " ..........•.•

Sodium ch)oride •.••.....••..•.••..

Distilled wator · .
Final pH

10 gr.
20 gr.

1000 c.c.
8,8

Alkaline poptone wator (waters and sewage)

Peptone .

Sodiun chloride .............•..••.

Distilled vrater ·..................
50 gr.

100 gr.
1000 c.c.

Final pH 8,8-9

Alkaline peptone water (2nd enrichment)

Peptone ....•............•.........

Sodiu3 chloride .•.......•.•.•..••.

Dlsti1led water ·.......... ........
Final pH

10 gr.

10 gr.

1000 c.c.
8,6
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Selective media
Thiosulphate Citrate Bile Saits···Sucräse· Agar ',-(TeDS)

.~ .. __.--_.•. '.

.-..-........-..:...-.. ·1
-"·ft.,

Final pH 8,6

....:-'

5'gr.
t·

10 gr.

10 g!-".~.

10.gr.•
8 gr.

20 gr.
10 gr •

1 gr.
0.04 gr.

.0.04

14

1000 c.c.
(approx.)

~ ....

.....
I I~

• :. ',e •

.....

·....

·..
....

.. " ..·.

.....

...
..

Yeaste Extract •••..•...
Bacteriological peptone
Sodium thiosulphate
Sodium citrate
Ox bile
Sucrose

Sodium chloride
Ferric citrate
Brom-thymol blue
Thymol blue
Agar •..•..
Distilled water

•

TripIe Sugar Iron Agar (TSI)

Lactose ... .. .. ·...
Sucrose .......... ·..
Dextrose .. ..... ..........
Ferric citrate ... ..
Sodium thiosu1phate
Phenol red

Beef Extract

Yeast Ext ract
Peptone .•.••..
Sodium chloride

Agar •.•...
Disti11ed water ....

....
....

.............

. ..............

..

o.

3 gr.
3 gr.

20 gr.
5 gr.

10 gr.•
10 gr.

1 gr •
0,3 gr.
0,3 gr.
q.S.

12 ·gr..
1OOOc.c.

Final pH 7,4 (approx.)



APPENDIX 11

LIST OF SAMPLING STATIONS

1 - VILA REAL DE SANTO ANT6NIO

lA - Lota
IB Santo Antonio

2 - TAVIRA

2A - Cacela - Fabricas
2B ~ Cabanas - Lota
2C ~ Ponte Rodoviaria

2D - Lota
2E - Quatro Aguas
2F - Santa Luzia
2G - Torre d'Aires

3 - FUZETA

3A - Livramento - 'Moiriho Santos

3B - Lota

4 - OLW\O

4A - Cavacos
4B - Marim
4C - Doca de Pesca
4D - Coroa dos Mouros
4E - Pernada da Cruz
4F -,Alcorao

4G - Culatra
4H - Machiles
41 - Barra Nova

5 - FARO

5A - praia dos Estudantes
5B' - Horta da Arela

5C - S. Francisco'
5D - Marchil
5E - Quatro Aguas

6
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5F - Ramalhete
5G - Carga Palha

5H - Ancn.o

51 - Cascalheira

6 - ALBUFElRA

6A - Praia dos Pescadores

7 - PORTIM1\O

7A - Ferragudo

7B - Lota
7C - Mexilhoeira
7D Alvor - Lota

8 - LAGOS

8A - Estaleiro

7
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WATER ANALYSIS
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t~OLLUSC ANALYSIS
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FIG. 5
ALGt\RVE COAST
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