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Abstracts : Staphylokinase is seldom formed by animal Staphylococcus aureus strains. In this study,
76(72.4%) of 105 Staph aureus strains isolated from bovine mastitis were found to produce a
staphylokinase. These staphylokinase producing strains were tested for lysogenic conversion by means of
delysogenization procedure and isolation of serotype B and F converting phages, By the application of
delysogenization method comprised of UV irradiation and acriflavine treatment to 76 staphylokinase-
positive strains, the delysogenized cells could be observed in 29(38.2%) of the strains and delysogenization
rates in 16(55.2%) of 29 delysogenized strains were 0.9% or less. A total of 7 serological group F phages
were isolated from 76 staphylokinase-positive strains, and these phages could be again divided into three
groups by the immunity reaction. Of 7 serotype F phages, 2 were isolated from the original lysogenic
strains producing colonies of delysogenized cells after delysogenizing treatments and 5 were isolated from
strains in which delysogenized cells were not observed after delysogenizing treatments. Difference of
sensitivities to serological group F phages between original lysogenic strains and strains from which
delysogenized cells were not isolated after delysogenizing treatments was not observed. These data suggest
that staphylokinase production of the remaining 42 strains might be also mediated by lysogenic conversion.
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Table 1. Occurrence of various combinations of 3 -hemolysin and staphylokinase character in Staph aureus isolated from

bovine mastitis
Type* No of strains %
8K’ 73 69.5
B'X 3 29
B'K 27 25.7
BK 2 19
Total 105 100.0

* 8% 43, B-hemolytic and non- 3-hemolytic; K';K, staphylokinase positive and staphylokinase negative.

Table 2. Characteristics of serotype F phages isolated from Staph aureus of bovine origin

. Phage

Characteristic
¢2-83 #2-177 $2-97 4403 ¢ 506 $470 $499
Serotype F F F F F F F
Ability to convert
. i + + + + + - -

from B to 8
Ability to convert

N + + + + + + +
from K to K

* See footnote a of Table 1.

Table 3. Immunity reaction of each lysogenic strain to the test phages

Phage’
Staph aureus
$2-83 #2177 $2-97 $403 ¢ 506 $470 $499
446 + + - - - + +
D446 + + + + + + +
D446 ( ¢ 2-83) - - + + + + +
D446 ( §2-177) - . " " ¥ + ‘
D446 ( 42-97) + + - . - + +
D446 ( 4 403) + + - - . . +
D446 ( ¢ 506) + + - - - + +
D446 ( 4 470) + + + + + . -
D446 ( ¢ 499) + + + + + . .
* Lysogenizing phage strain in parentheses.

b+,lysis;-,nst>1ysxis.
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Tahle 4. Delysogenization rates by UV irradiation and acriflavine treatment in 76 strains of 8K’ and 8°K’ Staph aureus

Delysogenization rate® (%) No of strains
> 100 6
1.0-9.0 7
01-09 11
<01 5
None 47

Delysogenized strains (%) 29/76 (38.2)

* Delysogenizing treatments were performed according to the method of Kondo et al(1976), and delysogenization rates
were estimated from the percentage of the number of A-hemolysin producing colonies and staphylokinase negative
colonies in total colonies.

bAmong47non~delysogenizedst1aim,5waefomxltocanyserotypchmverﬁngphage.

Table 5. Difference of sensitivities to serological group F phages between original strain and delysogenized strain of

Staph aureus
Original strain Phage’ Delysogenized strain Phage’

(BK) $283 4297 4470 (£'K) $2-83 6297 $470
51 - - - D51 - - -
56 - - - D56 - - -
74 - - - D74 - + -
76 - - - D76 - + -

2-29 - - - D2-29 - + -
2-86 - - - D2-86 - + -
2.97° - - - D297 - + -
282 - - - D282 - - -
287 - - - D287 - - -
315 - - - D315 - + -
316 - - - D316 - + -
338 - - - D338 - + -
403° + - + D403 + + +
407 + - + D407 + + +
413 + - + D413 + + +
414 + - + D414 + + +
419 + - + D419 + + +
426 + - + D426 + + +
436 + - + D436 + + +
437 + - + D437 + + +
439 + - + D439 + + +
440 + - + D440 + + +
444 + - + D444 + + +
446 + - + D446 + + +
480 + - + D480 + + +
659 - - - D659 - + -
666 - - D666 - + -
712 - - - D712 - + -

* See footnote a of Table 1. ° +, lysis ; -, no lysis.
¢ Strain from which serotype F double converting phage was isolated.
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Tahle 6. Sensitivities to serological group F phages of 45 strains from which delysogenized cells were not isolated after
delysogenizing treatments

Original strain Phage” Original strain Phage”

(BKY’ 28 4297 4470 (BXY 428 4297 4470
49 ] ] - 2-163 ) ) )
50 ; ; - 2177 - ; -
55 - - ; 2179 - . -
58 ; . ; 2-189 ; . ;
79 + . + 2200 - . -
82 + - + 236 . - ;
83 + . + 238 ; ; ;
84 + ; + 251 ; ; .
85 + - + 257 ; ) )
86 + - + 408 - - -
87 + - + 456 + - +
88 + - + 457 + - +
89 + - + 465 + - +
104 . . - 467 ; . -
2-4 - - - 506° - - -

212 ; ) . 513 - - -
228 ; - - 516 . ) ;
231 - ; - 524 ; - -
249 ; ; ; 541 ; - ;
2.8% - - - 632 . - -
2-104 + - + 669 - - -
2113 ; - ) 689 ; ; ;
2130 + ; +

* See foomote a of Table 1.
® +, lysis ; -, no lysis.
© Strain from which serotype F double converting phage was isolated.

Table 7. Sensitivities to serological group F phages of 3 original strains of 8K’ Staph aureus and 1 delysogenized strain
b

Phage
Staph aureus 4283 4297 4470
Original strain (A3'K")’
2-85 + + +
470 - + -
499° - + -
Delysogenized strain (4 'K)* ’
D2-85 + + +

* See footnote a of Table 1.
b+,lysis;-,nolysis‘
¢ Strain from which serotype F single converting phage was isolated.
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