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Abstract : Swine plasminogen is not activated by staphylokinase of Staphylococcus aureus .
In this study, the activation of swine plasminogen by staphylokinase of Staph hyicus subsp.
hyicus was investigated and the effect of EDTA(disodium) on plasminogen activation was also
studied. When the activation of swine plasminogen by staphylokinase of Staph hyicus subsp.
hyicus was examined in fresh swine plasma, swine plasminogen could be weakly activated.
However, when EDTA was added to the swine plasma, plasminogen activation was markedly
enhanced, but this enhancement was not observed on bovine fibrin-dog plasminogen agar plate
containing EDTA. Chicken and bovine plasminogens were not activated by staphylokinase of
Staph hyicus subsp. hyicus.

Using fresh swine plasma agar containing 0.07% EDTA, staphylokinase activity was detected

in 96.3% of Staph hyicus subsp. hyicus strains isolated from pigs and in none of the chicken and
bovine strains.

Key words : Staphylococcus hyicus subsp. hyicus , swine plasminogen, staphylokinase,
EDTA.
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Table 1. Origin and number of Staph hyicus subsp. Ayicus
strains investigated

Origin No. of strains investigated
Pigs, skin of healthy pigs 71
Pigs, exudative epidermitis 9
Poultry, skin of healthy chickens 131
Cattle, mastits cases 14

Bovine fibrin-dog plasminogen HEH|X| : Bovine
fibrinogen(fraction 1, type 1-S, Sigma)& A}-§3}<] Devriese
¢} Van de Kerckhove’s] dhyol) e} £u)3tgit}. &, bo-
vine fibrinogen 50mg-& A2l 4G4 10mlo] =) syringe
filter(0.45pm, Nalgene)Z 33§t o} o] 4L w¢td
¥ 90mi9] trypticase soy agar(TSA, BBL)o| AH7}ata
S5Col A 1087 #x381%ic}. of 7|9 plasminogen &3
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it

Plasmin 42} XX| : Hinton3} Orr'*7} A A1 8 g
o we} soy bean trypsin inhibitor(Sigma) 2mg %= 20mg
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A XA bovine fibrin-dog plasminogen agar & plasma
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Table 2. Fibrinolytic activity of Staph hyicus subsp. hyicus iso-
lated from pigs, poultry and cattle

Fibrin Swine Avian  Bovine

strains strains strains
Pig plasma agar 100.0* 58.0 100.0
Chicken plasma agar 93.8 100.0 100.0
Bovine plasma agar 95.0 282 100.0

a "
; Percentage of positives.

A7A¢ B9 Fig 10148} go] #5 13 39 T3
g #Fe3t g8 AA7H YESAA plasmin in-
hibitore] ¢}a) 1 Z-go] JA gl wet plasmin zoneq]
& #E & 9la U A FFE9 zoned proteased] 3
o) g% AYE ¢ F AT d71A o] protease 2§
£ A A17]7) 98 EDTAE 0.07% HA A/E ¥ 1

B A7L Fig 201 M ¢k 2ot HAVFFE Y protease &

Fig 1. Bovine fibrin-dog plasminogen agar with plasmin in-
hibitor paper strip(2mg/ml). Staphylokinase effects(strain 1
and 3) are distinguished from protease zones by soy bean tryp-
sin inhibitor.

Fig 2. Bovine fibrin-dog plasminogen agar plate containing 0.
07% EDTA with plasmin inhibitor paper strip(2mg/ml). Plas-
min zones are well shown following inhibition of proteases by
EDTA. Plasmin zone of strain 4 which was masked by wide
protease zone is clearly shown in this picture. Cf. Fig 1.
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Fig 3. Swine plasma agar with plasmin inhibitor paper strip
(2mg/ml). Double zones of clearing are shown in strain 3 and
4, Protease zones are narrower than palsmin zones(strain 1, 3
and 4).
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Fig 4. Swine plasma agar containing 0.07% EDTA with plas-
min inhibitor paper strip(20mg/ml). Activity of plasmin is sig-
nificantly increased in the presence of EDTA, and strain 2 and
S are added to staphylokinase-positive strains. Cf. Fig 3. Pro-
tease effects are completely inhibited.
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Fig 5. Swine plasma agar with 5% EDTA paper strip. Plasmin
zones of strain 2 and 5 are shown in a region where EDTA
diffused. Cf. Fig 4.
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Fig 6. Comparison of dissolving of pig plasma clot in the pres-
ence and absence of EDTA. Pig plasma clot was prepared by
adding a loopful of an agar culture of strain 1 and 2 to 1ml of
pig plasma diluted 1:4 in 0.85% NaCl and 0.05% EDTA
solution. The test was read after 3hr at 37°C. Activation of the
plasminogen-plasmin system is markedly enhanced in the pres-
ence of EDTA(2 tubes on the right). ’
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EDTAZ #7}¢ bovine fibrin-dog plasminogen agars}
Z+# £ E plasma agarg ARt HA, & ¢ 287
Staph hyicus subsp. hyicus 9} staphylokinase A} %A 7 A
€9 W@ Table 30149 2} Bovine fibrin-dog
plasminogene] ALg-o| A A fef F59) 80FF 65F
(81.3%)7} staphylokinase %¥4J-& EHHSI 21} S| plas-
ma agaro] A & 8073 775(96.3%)7F ¥ 02 RA P
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Z23E vehd FAoh 228y g3 249 2FFA
o] F Hio] o F staphylokinase YA FFE 0)A g
A 43ttt EDTAE #71¢ 9 € 24 plasma agar®] AM§
o)A FAXFF9 staphylokinase A4 AAlAAE A F
FoM FAozg BRHY.

o #

F =79 staphylokinase A% HALS S8 % 4] ¢
o] %&¢ plasminogen®] FFoj wel o) zpolz} 1}
Bl & glt} o]y zle]E plasminogend] WX sta-
phylokinase®] £o0)% F o] o &) Hfa Fa)2t4o) 7t
HHo2 Yojuzm whalA] staphylokinaseo] tjgh plas-
mimnogen®] WA AT} o] whgol AA GFE F7)
wl&olth. $A plasminogene Staph aureus ©] staphylokinase
of g3 &3 =R & o8 BudA F %EA
QAT z12i\ o] Aol A Staph hyicus subsp. hyicus
7t AL § staphylokinaseo] 2]s} $}=/ 9] plasminogen
843} o] plasmin© 2 ALY 5 UL BAY F ¢
At o] ARZ Kol Swaph hyicus subsp. hyicus 9] sta-
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T B8 A4 A5t EAYL grsa glone ¢
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Table 3. Staphylokinase test results obtained with Staph Ayicus subsp. Ayicus of swine, poultry and bovine origin on bovine fibrin-
dog plasminogen agar and different plasma agar with EDTA

No(%) of positive strains detected on medium® containing

No. of
e e i T L e
0.07% EDTA® ’ ’ ’
Discased pig strains 9 8(88.9) 9(100.0) 0 0
Healthy pig strains 71 57(80.3) 68(95.8) 0 0
Avian strains 131 0 0 0 0
Bovine strains 14 0 0 0 0

*Trypticasc soy agar(BBL) was used as nutrient base.
®Bovine fibrinogen(fraction 1, type 15, Sigma).
“EDTA(disodium salt, Sigma).
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o] @-7ol A Staph hyicus subsp. hyicus 2] staphyloknase
of oJ& H3} A plasminogeno] A=A %82 Dev-
riese9} Van de Kerckhove” 12 32 Lacks} Glanville' %-o]
B % Staph aureus ¢ staphylokinase$} Z& A 70|
o AAE AL ARG o2l Staph hyicus
subsp. hyicus T 9| staphylokinase %A 7 4-&0¢] sh¢
plasminogeng Al&3td A& AAHHT 458 A Y
Edg B 5 dded o9z Ade A9 plasmi-
nogen©] 7 plasminogen B0} o} ¥& Z+AE YeERITD

A2 w2 o] F staphylokinase 8% HAPNA
T plasminogen FFULE i YFo] HFFE AlAL
1 91tk 283 EDTAE 71§ 9 A plasma agaro] A
YA F- & Staph hyicus subsp. hyicus = 96.3% HF7} sta-
phylokinase At} FAdoljovt B3 225 € Red A
dFANE SHLEYD FAHE Bojd s o] T
€ FEE FEFA o oA AEYo} HgBeR
BEFE 9% EH 22N protein A%, f-glucuronidase™
% hyaluronidase®$} ¥7 staphylokinase™ % 3}u}e] F
S EANE 5 UE RLE BFEG

4 B

AN HREAL A3 Suphylococous hyicus subsp.
hyicus 8] staphylokinased] ©]%t plasminogene] &4 &}
9} staphylokinases] 2% plasminogen &4 3}e] n| A=
EDTAY 4% ZA8IAth s A plasminogend] §4 &
7t AAE AAE AN HAHAE W S A plasmi-
nogen Ul FEHA 843 € 4+ YA 12 EDTA
7t A BZo F7HAE W plasminogen A4 3E &
A8 FZ4EE & 4 AUk B3} & plasminogen
Staph hyicus subsp. hyicus 2] staphylokinaseo] <] &} &4} 3}
o2 gt

EDTAE H7Fe A= A8 v 9 Ao 9
8te] =) R} -2l Staph hyicus subsp hyicus 2] 96.3% 7 FE
staphylokinase At} F/AdolRout B3 Afde A 7
FAXE 2T FEHASG.
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