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The response of a bacterium to the presance of streptomycin in its 
environment is genetically determined and can take three alternate forms; 
commonly known as sensitivity, resistance and dependence. For a 
sensitive strain streptomycin is toxic at very low concentration for a 
dependent strain, it is an essential growth factor. In Escherichia co/i 
susceptibility, resistance and dependence to sfireptom~/cin aro expressions 
of multiple alleles of a single genetic loc:~s (Spotts and Stanier, 1961, 
Wei and Carter, 1978) . Keeping the above facts in mind the present 
work was carried out with Pasteurella multocida (P-52) strain. 

Materials and Methods 

Selection of the strain: 

Pasteurella multocida, (P-52 strain) was obtained from Punjab 
Veterinary Vaccine Institute, Ludhiana (India) in a lyophilized form. 
This P-52 (Indian Veterinary Research Institute strain) strain of Pasteu-
rella mu/tocida is the principal vaccine strain commonly used for the 
preparation Hof commercial vaccines against haemorrhagic septicaemia in 
India. 

Rehydration and characterisation of tl~e strain: 

The P-52 culture was revived on to 10 per cunt sterile sheep blood 
agar plates. Culture was once again confirmed to be Pasteurel/a 
mu/tocida on the basis of their morphological, cultural and biochemical 
characteristics (Buxton and Fraser, 1977; Carter, 1984). Indirect 
haemagglutination test was carried out to serotype the P-52 strain of 
Pasteurella multocida (Carter, 1955) . Standard disc diffusion tecf~nique 
(Bauer et al. 1966) was employed to study in vitro drug susceptibility of 
P. multocida (P-52 strain) against streptomycin ~`. 

Genesis of mutation in P-52 strain: 

Mutation in Pasteurella multocida (P-52 strain) was produced by 
treating the culture with N-methyl N'-nitro-N-nitrosoguanidine in a shalcer 

* Streptomycin antibiotic discs (10 mcg/disc), Span Diagnostics, Surat (India). 

I<eraia J. vet. Sci. 



Streptomycin dependent mutant of P. multocida 55 

water bath at 37"C for 15 minutes (Wei and Carter, 1978, Chengappa and 
Carter, 1979). Further cultivation of this mutant was carried out on 
streptomycin tryptose agar (400 fig/ml of streptomycin). 

Characterisation of streptomycin dependent mutant of Pasteurella 
,multocida: 

Further characterisation of streptomycin dependent mutant was 
carried out on the basis of its morphological, cultural and biochemical 
characteristics and in all the media employed under study, streptomycin 
was added at the rate of 100 fig/ml. 

Pesuits and Discussion 

Morpholagically Pasteure/la multocida (P-52) was small, cocco-
bacilli in shape. It was non-motile and found to be capsulated (Table 1) 
when examined by India inl< method. Serologically it belong©d to 
Carter's type-B. It was very much sensitive to streptomycin and showed 
a zone of inhibition with a diameter of about 15-18 mm on Mueller 
Hinton agar plafies after 24 h incubation at 37"C. 

Tho streptomycin dependent mutant of P-52 was obtained after 15 
minutes exposure to N-methyl-N'-nitro N-nitrosoguanidine. The strepto-
mycin dependent colonies (obtained after mutagenesis) grew slowly in 
comparison with P-52 strain (Streptomycin sensitive strain) when grown 
on blood agar media. Streptomycin dependent colonies were visible only 
after 48-72 hours of incubation at 37"C and in some instances even after 
96 hours of incubation, whereas the good growth of P-52 strain was very 
easily achieved within 24 hours of incubation. Tliis indicated that the 
mutafiion has changed t!ie rate of growth of the organisms. These findings 
are almost in accordance with the findings of other workers (Chengappa 
and Carter, 1979). The duration of exposure of the P-52 culture to 
N-methyl N'-nitro N-nitrosoguanidine and the temperature of the N-methyl 
N' -nitro N-nitrosoguanidine + P-52 culture mixture were the two 
important considerations to obtain effectively the streptomycin dependent 
mutant of Pasteurella multocida. Along with this the antigenic and 
morphological texture of the organism, room temperature and pH of the 
various suspending media also plays a role. 

The dependence to streptomycin in the mutants of P. multocida 
(P-52) is not a permanent alteration and the streptomycin dependent 
mutant strains may revert to its original form of being streptomycin sen-
sitive. However, under present investigations no such revertants to 
streptomycin independence were found but its reversion rates from as 
0.2 to 8 in 1x103 cells to as low as 0.01 in 4 x 103 cells has also been 
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Table 1 

Morphological, cultural and biochemical characteristics of P-52 and 
Streptomycin dependent (Str-D) rnutant of Pasteurella ir~ultocida 

SI. 

No. 

Properties/ 

Characters With P-52 
strain 

Fir dings 

With Str-D 
mutant 

1 Bipolarity +vo -}-ve 
2 Haemolysis on blood agar —ve — ve 
3 Growth on M. L. A. --vc~ —ve 
4 Motility —ve —ve 
5 Presence of capsule -+ ve +ve 
6 Gelatin liquefaction —vv —ve 
7 Citrate utilization —ve --ve 
8 M. R. test —ve --ve 
9 V. P. test -- ve —vo 

10 I-i~ S production —ve —ve 
11 Indol production -{-ve -f-ve 
12 Catalase test +ve -l-ve 
13 Nitrate Reduction test -1-ve +ve 
14 Litmus test —ve —ve 
15 Ammonia production —ve —vs 
16 Glucose +vo -{-ve 
17 LactoGe —v© —ve 
18 Mannitol -}-ve -l-ve 
19 Galactose -}-ve -f-ve 
20 Mannose +ve -I-ve 
21 Sucrose -{-ve -I--ve 
22 Sorbitol -~-ve +ve 
23 Xylose -I-v© -1-ve 
24 Fructose -}-ve -I-ve 
25 Inocitol - ve —ve 
26 Maltose —ve —ve 
27 Dulcitol —ve —ve 
28 Trehalose —ve —ve 
29 Rhamnose —ve —ve 
30 Arabinose —ve —ve 
31 Growth without streptomycin +ve —ve 

reported (Vladoianu and Dulbine, 1975, Vladoianu of a/. 1975). It means 
the above said number of streptomycin dependent organisms became 
streptomycin independent or they revert back to their original form. 
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Relatively high external concentration of streptomycin (c}:~eat~ar than 
100 F~glml) i~ necossary for growth of a dependent strain at maxima( rate 
(Sports and Stanier, 1961). When the streptomycin concentration falls 
below this level the gro~,vtl~ rate becomes dependent on a»d proportional 
to streptomycin concentration. When the streptomycin level of the medium 
is above the critical one growing cells of a del~pndent str<:in have a normal 
macromolecular composition. Under these conditions, the cellular content 
of protein, ribonucleic acid (RNA) and deoxyribonucleic acid (DN.4} does 
not differ significantly from that of the corresponding sensitive strain, 
growing under identical environmental conditions in the absence of stre-
ptomycin (Sports and Stainer, 1961). 

These streptomycin dependent mutants did not show their gro~,nrth 
on ordinary nutrient media unless streptomycin was added in the media. 
Once the streptomycin (100 fig/ml) was added in all the test media and 
solutions, a! I tha cultural and biochemical characters of streptomycin 
dependent mutants were similar to the characters of P-52 strain. Stre-
ptomycin dependent mutants were positive for indol production, reduction 
of nitrate to nitrite, and catalase production. Out of 15 different sugars only 
glucose, mannitol, galactose, mannose, sucrose, sorbito(, xylose and 
fructose were fermented by mutant strain and that too with acid production. 
Gas was not produced in any of the sugar. 

Now these streptomycin dependent mutant can further be studied 

for their biological characters. Tha potential of these mutants can further 

be explored in the production of live vaccines which definitely will be 
better in immunogenicity as well as with durable protection against hae-

morrhagic septicaemia. 

S~rmmary 

Pasteure!la mu/tocida (P-52) strain was mutagenized by N-
methyl N'-nitro soguanidine for 15 minutes at shaker water bath. The 
mutants were unable to grow on ordinary laboratory media unless stre-
ptomycin (100 fig/ml) is added in the media. All the morphological, 
cultural and biochemical characters of the streptomycin dependent mutant 

were similar to that of P-52. 
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