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Introduction. 

The widespr~ use of 81ltibiotics in tq"iculture end medlclne Is considered as the major responsible 
factor increesing the isoletlon f~ies of 81ltlblotlc-res1st81lt microorl)!lnfsms. It has been oomonstreted that 
81ltlblotlc-res1st81lt m icroorl)!lnisms eventually may enter Into the marine environment thi'OI.¥jllend runoff end 
sewage discharges (2,4). 

This study was undertck.en to provide descriptive Information about 81ltlblot1c resist81lCe patterns of 
mtcrooroanlsms (fec~~l pollut1on Indicators end pathogens) Isolated from mertne envtrooment (water, 
shellfishes, end sediments), 8nd to explore whether this reslstlR:S !lbll1ty Is related with their respective 
tcxonomtc Qroops. 

HaterlaJ and Hethods. 

Samples were collected In lhe mertne eree neer auedelhorce river mouth end in beoches affected by 
sewage discharges In M6l81J8 (Spain). The studied m fcroorl)!lnlsms belong to two Qroops: fee~~ I pollutloo lndicetors 
( COIIforms end fetlll Streptococc1), end petto;)3ns ( Psetd:¥T11Y18S aertQIIJOS8. Selmt¥lfJII8 spp, A8rr.¥nul8s 
/tyt:TqJhi/4, Yibrio spp, end SltfJhyla;wcus spp). The culture media employed for the mlcroorl)!lnlsms Isolation 
were: Endo t!q!JI' for COiiforms, KF qr for Fec~~l Streptococci, Cetrlmlde t!q!JI' for P. aertQiiJOS8, XLD tqr for 
S81mt¥lfJ/18 spp, m-A medium for A. /Jyd"t¥J/1114, TC8S qr for Ylbr/Q spp, 8nd Mennitol Salt tqr for 
$ttfJhyl«m:vs spp ( i ). The study of entlblotlc reslstence patterns of Isolates were determined by the disk 
dlffusloo methOO ( 6). The reletlonship between reslstlR:S patterns of the different b«:terial IJfOOilS was studied 
by applying the formula pr~ by Kelch & lee ( 4). 

Results and Discussion. 

The results obtetned from the 81ltlbtottc susceptibility study are sha!Vn In T!lble I. They reveel the 
existence of h~ reslstlR:S f~les to ernoxyc1111n and tetracycline, and low reslstlR:S frequencies to 
cerbenlclllln, gentamicin, and colistin, among Oram-negatlve mtcrooroentsms. A hi~ reslstlR:S !lb111ty of P. 
/Jl!rut;ill05ll strains l:s ~.according to the re:sult:s obtained by other authors ( 3,5,6). for Oram-posltlva 
mlcroorl)!lnlsms, two different resistlR:S profiles ere observed, being the hl~t reslstlR:S pettern for Fec~~l 
Streptococci strains. 

The study of the relatloo emong reslstlR:S patterns of microbial Qroops Is shown In T!lble 2, 
Independently of the Isolation envlrooment (water, shellfishes, or sediments). In this T!lble, no correlattoo 
between P. 68f'tQiiJOS8 and the other mlcrooriJ!IIllsms Is observed. Similar results ere obtained for Fec~~l 
Streptococci. This shows the presence of specific entlblotlc reslstlR:S patterns for these mlcroorQIIllsms, being 
!XJSSibly associated to lhelr respective taxonomic !J'OOJlS. for the other microbial Qroops sl!1)1fic81lt correlations 
among them ere obtained, especially for COIIforms. This means that the microorganisms heve similar reslstence 
patterns, which can be explain by the exposure of mlcroorgenlsms to these substances In their orlolnal 
environments, or beceuse they have developed similar resistance mechanisms egolnst antibiotics ( 4). 

Frequency {%} 

Anttcb;::)ics 'P. ac~u9-U<o~ 11 Coliforms~ Saflncmr.>.l...la ""PP~ A. ftucbwphi./..a 3 V.i.b-t.i.u "'P/ Sta~l..ococ.cnA -1p/' Feca'l Strep~ 
(n=-25) (n~56) (n:l5) {n=32) (n=22) {n=l2) (n:4l) 

ea.oo· 

TABLE 2. Coefficients of correlation between the antibiotic resistance patterns of the studied microorganisms. 

V ibll..i..o Sta~ lococcuA 
Streptococci 

?. ae"J..t.g...utoAa 

Coli forms 0.429 

SabnoneU.a spp 0.833 

A. h.yd~toplula 0. 756 0.621-H 

Vt.bl!io spp 0.829 0.552... o.aos* 

Si..aphy locoCCll.-1 spp 0.539 
.. 

0.838 0,703. 0.921 .. 

Fecal Streptococci -0.214 

Confidence level of coefficients of correlation: •• 90% 
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SUt1MARY 

During the summers 1986 and 1987, a survey of the french mediterranean b'each contamination 

by potentially pathogenic keratinophll ic fungi was undertaken. 125 sand sampling from 12 different 

beaches were examined. Among the 145 fungi identified only 8 keratlnoph11ic and weakly pathogenic 

species were accountered. 

le? dermatophytes, champignons kera\inophiles provoquent diverses affections de la peau et des 

phaneres (cheveux et angles). Certaines especes sont incrimlnees dans las mycoses estlvales. Peu de 

donnees sont disponibles sur Ia presence de dermatophytes dans le sable des zones cotieres marines a 
vocation balneaire et recreative ; Kishimoto et Baker, 1969 ; Bergen and Wagner-Merner, 1977 ; 

Todaro, 1978 ; Esterre et Agis, 1983 ; Dabrovna et al., 1984; Glp and Paldrok, 1986. 

Dans Ia presente etude, les champignons keratinophiles ont eta recherches dans 125 echant1llons 

de sable de plages ( 82 recoltes en flacons plastiques ster11es at 43 par empreinte de moquettes 

sterilisees. L'echantillonnage a ete realise selon des radlales perpendlculaires a Ia rive en prelevant 

pour chaque echantillon 100 g de sable a partir de Ia surface et jusqu'a 5 em de profondeur. les 

premiers prelevements de sable ont ete effectues a des distances comprises entre 1 ii 5 m de lamer, les 

autres a des distances comprises entre 5 et 15 m, puis superleures a 15m. 

Pour chaque echantlllon de sable, trois techniques ont eta utllisees pour l'lsolement des 

dermatophytes : 

La technique du piegeage par cheveux (Vanbreuseghem, 1952), modifies per Orr ( 1969), Ia 

filtration sur membrane ( 0,45p) des eaux de lavage de sable et Ia technique d'empreinte par moquette 

(10cmx lOcm). 

Les primocultures ont ete effectuees sur gelose Sabouraud au chloramphenicol ( 0,05 :!: ) et a 
l'actidlone ( 0,05 :!:) et sur gelose. Dermatophytes selective selon Taplln. La croissance des 

champignons fllamenteux a ete observes pendant2 a 8 semaines, puts Jes souches suspectes replquees 

sur gelose au rnalt pour identification. 

Parmi les 145 champignons filamenteux isoles, les especes keratlnophiles que nous avons le plus 

frequemment rencontrees ont ete : Artllrographis lalrai ( 4,8 %) , tticrotJSCus trig:JI7osporus ( 2,8 

%), Cllr_vsosporiumkeratinopllilum ( 1,4 %) et Cllr_vsosporiumcormich8fJ!i (0,7 :!:). 

Les especes non keratlnophlles mais faiblement pathogenes ont ete: PtJeC!Iom.vces 1118Cinus ( 11 

%), Acremoniumstriclum (4,8 :!:), {ieolricllumcendidum (2,8 :!:). Le seul dermatophyte isoleau 

cours de ce travail, Trichoph_vton·terrestre ( 0, 7 :!: ) est une espece strictement g9ophlle jamais 

rencontree en pathologie. 

Nos observations sur les champlgnons keratinophlles !soles du sable des plages de Ia rotes d'Azur 

sont comparables a celles d'autres auteurs et plus particullerement a callas de Todaro ( 1978) qui a 

signale Ia faible fre<Juence des dermatophytes dans Ia sable des plages m8dlterraneennes (Siclle, 

ltalie), ce qui peut etre expllque par Ia pauvrete du m11ieu en matiere organique, sa forte dessication et 

r influence des ultra-violets. 
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