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KURZFASSUNG: Antibiotische Aktivit~it mariner Mikroorganismen: Das antibakterielle 
Spektrum. Das antibakterielle Spektrum yon sechzig Antibiotika produzierenden Mikroorga- 
nismen mariner Herkunfi wurde bestimmt. Zwanzig verschiedene Bakterienarten dienten als 
Testorganismen; yon ihnen waren fi]nfzehn gramnegafiv, vier grampositiv und eine Art 
,s~iurefest". 

INTRODUCTION 

Ever since the discovery of antibiotic-producing organisms, it has been a well 
recognized fact that these antagonistic forms vary greatly in their activity against 
bacteria and other organisms. Some are active against bacteria and others against 
fungi, while there are still others which may be active against only a few gram- 
positive or a few gram-negative forms of bacteria. Since this considerable degree of 
variation occurs in the antibiotic activity of different antagonists, it is necessary in 
any antibiotic study that the broad spectrum analysis occupies an important and essen- 
tial position. 

BEARD & IVI~ADOWCROrT (1935) and ZoBELL (1936) found sea water to be 
bactericidal for many non-marine bacteria, gram-positive forms being more sensitive 
than gram-negative ones. ROSENFrLD & ZOB~LL (1947) observed that the response of 
test organisms to inhibition by marine organisms appeared to parallel the gram 
reaction and noted, in accordance with the general observations, that gram-positive 
bacteria were more oRen inhibited by sea water than the gram-negative species. 

EXPERIMENTS 

In order to study the antibacterial spectrum of the marine antagonists, twenty 
test organisms were employed, four of which were gram-positive pathogens, fi~een 
gram-negative organisms, four being pathogens of fish, and one an acid fast bacterium. 
Among the fish pathogens, two were proved to be pathogenic for Tilapia species and 
Glyphidodon sordidus, while the other two were isolated from diseased fish but did 
not satisfy KocH's postulates (ALMEIDA 1962). The test organisrns selected are given 
in Table 1. 



A n t i b i o t i c  ac t iv i ty :  an t ibac t e r i a l  spec t rum 189 

Table 1 

Antibacterial spectrum of sixty marine isolates (F.D.A.: Food and Drugs Administration, 
U.S.A,; A.T.C.C.: American Type Culture Collection; N.C.T.C.: National  Collection of 

Type Cultures; P.W.: Park Williams; P. 1.: Pasteur Institute) 

Zones of inhibition o >, ~a o ,~ 
Test organisms in mm .~ .~ .~ o ~ ¢~-- .~ ~ 8 ~ ~ ~ g Origin 

0 10-20 20-30 ~ , ~  ~ ~ o  ~ ~ 
Z ~ ,  

Staphylococcus aureus 3 56 1 47 10 F .D.A.  209 

Streptococcus 11 10 39 5 44 A . T . C . C .  8668 
haemolyticus (Gr. A) 

Diplococcus pneumoniae 9 12 39 10 41 N . C . T . C .  7466 
(Type II) 

Corynebacterium 20 17 23 17 23 P.W. 8 Strain 
diphtheriae 
Salmonella typhosa 2 58 - 4 54 Ty 2 Strain 

Salmonella paratyphi (A) 23 23 14 6 31 N . C . T . C .  5702 

Salmonella paratyphi (B) 30 30 - 11 19 

Shigella dysenteriae 54 6 - 4 2 N . C . T . C .  8005 
v a r .  SHIGA 

Shigella paradysenteriae 29 31 - 20 11 N . C . T . C .  8182 
v a r .  ~LEXNER 

Escherichia coti 52 8 - 7 1 N . C . T . C .  86 
var. communis 
Aerobacter aerogenes 58 2 - 2 - N . C . T . C .  8172 

Proteus vulgaris 60 . . . .  N . C . T . C .  5821 

Pseudomonas aeruginosa 60 . . . .  Local Strain 

Klebsiella pneumoniae 50 10 - 9 1 N . C . T . C .  201 

Vibrio cholerae 55 3 2 1 4 t800/i  P. I .  

Pseudomonas aeruginosa 60 . . . . .  (Fish pathogen) 

Aeromonas sp. 53 7 - 3 4 (Fish pathogen) 

Pseudomonas sp. 60 . . . .  (Fish pathogen) 

Alginomonas sp. 60 . . . .  (Fish pathogen) 

Mycobacterium phlei 50 10 - 1 9 N . C . T . C .  815l 

Al l  ma in tenances  a n d  tests i n v o l v i n g  the  g ram-pos i t ive  pa thogens  were car r ied  

ou t  on  b lood  aga r  m e d i u m ;  2 4 - h o u r - b r o t h  cul tures  g r o w n  in b lood  b r o t h  were  used. 

N u t r i e n t  aga r  and  n u t r i e n t  b r o t h  were u t i l ized  for  all w o r k  on  g r am-nega t i ve  test  

organisms,  except  for  the  four  fish pa thogens ,  for  which fish infus ion  aga r  and  b r o t h  

were  used. For  stock cul tures  of  Mycobacterium phlei a n d  tes t ing  of  its sens i t iv i ty  to 

the  an tagonis t s ,  g lycero l -yeas t -beef -ex t rac t  aga r  a n d  its co r r e spond ing  b r o t h  were 
used. 

For  al l  assay purposes ,  the  aga r  cup m e t h o d  was resor ted  to. This  m e t h o d  was 

first employed  by  RU~HL~ & BI~EWER (1931) for  measur ing  ant isept ics  qua l i t a t ive ly .  

The  m e d i u m  used t h r o u g h o u t  was  WILtilN'S agar  (1949).  The  an tagon is t s  were g r o w n  
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in the most stimutatory liquid medium on the basis of media studies (BAAM 1962) and 
then assayed against the twenty test organisms. In the case of the acid fast organism, 
HEATLEY'S (1944) cylinder plate method was followed. The data obtained have been 
summarised in Table 1. 

RESULTS AND DISCUSSION 

Different spectrum patterns were observed among the sixty isolates tested, 
corroborating the observations of BRILLIANTINE (1953), BALDWIN et al. (1955) that 
many different types of antibiotics are produced by different strains of one and the 
same species. 

A fact noted in accordance with the general observations of ROSENrrLD & ZoBELL 
(1947) was that the gram-positive organisms were more o~en inhibited than the gram- 
negative forms, tt  was observed that thirty four of the sixty isolates inhibited all the 
four gram-positive organisms. Another interesting observation was that rather signif- 
icant zones of inhibition (ranging from 17 to 30 ram) against Streptococcus haemo- 
lyticus, Corynebacterium diphtheriae and Diplococcus pneumoniae were obtained with 
many of the isolates. 

Although it was observed during the media studies (BAAM, GANDHI & FREITAS 
1966) that significant inhibitory zones were obtained in most cases with the gram- 
negative test organism Salmonella typhosa, during spectrum determination it was 
noted that the gram-negative forms were not as susceptible to marine antagonists as 
were the gram-positive organisms. 

No antibiotic activity was exhibited by any of the sixty isolates against Proteus 
vulgaris, Pseudomonas aeruginosa and three of the four fish pathogens, namely, 
Pseudomonas aeruginosa and the organisms of the genera Pseudomonas and Algino- 
199onas, 

It has been noted that the enteric and the coliform bacteria perish more rapidly 
in the sea, and these studies help to demonstrate that the most important single factor 
in reducing these adventitious organisms in sea water could be a biological one: the 
antibacterial substances elaborated by the marine bacteria. 

SUMMARY 

1. The antibacterial spectrum of sixty marine bacteria was determined using twenty 

test organisms. 
2. Gram-positive organisms were in general found to be more susceptible to antibiotics 

produced by marine bacteria than the gram-negative forms. 
3. The production of antibacterial substances by marine bacteria may be one of the 

factors responsible for the rapid reduction in number of adventitious organisms 
entering the marine environment. 
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