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~lt IV" ~ 'JI .ell! 'JI 
Streptococcus zooepidemicus ATCC 35246 llJ'WfflfJ'VfW ~~'l~'W'Vl ~"~l1n American Type Culture 

Collection ffllJTHlF-l~~m"1fJfJl\1hurt111180.23 iJ~~n~lJ~fl~~'jmfJi~m1:::~VI"ffmJ l~fln~lfJ 
" -W'WifflfJi'Wii11"fJm'j~lmlff'lfl~~'jl11lfllMI'Wl'W 80-120 1'WTYi ~1'W1'W 3 'jfllJ ffllJl'jflfi"l~flnfflfJ 

Q.I d' .:6.Q 1 't....,~ .Q • A QI 0' ,.Q. Q,I .Ct, jI

't'i'W1l CU47 C}j''lF-l~~m" m.l1\1 L'j'Wrt 'PI 370.l3 lJ~~mlJ~fl~~'j lm:::llJfln~lfJ'Yi'W~~fl"1fJ NTG (N-methyl

.d iI" ",. Q,I,.Q.Ct,.Q ~ d

N'-nitro-N-nitrosoguanidine) Vlrt11lJl'\llJ'\I'W 50 ~lJ LmmlJ~fllJ~~~~'j llJ'Wnm 5-40 'W1Vl 37 fl'lffl 

.cO ,'JI ..,., .eI.... , 't .... 1'J1 0 <k IV IV <!I IV .,~ 
lC}j'mC}j'fJff'il~ "fflfJ't'i'W1ln~lfJVlF-l~~m" ~Wl\1 ~'j'Wrt "tl'l 'ill'W1'W'I1'W'l 'I1~'lm'jrt"mflmm~nmfJ'Yi'W~C}j'l 

~1rJ NTG fln 4 'jfllJ 1~fflrJi'W{ CUN 5-10 ~'lF-lil~m"1fJrJ1\1hurt1~ 585.85 iJ~~n~lJ~fl~~'j 

l~m'hm'jftmnm1:::~1'I11J1:::fflJl'Wm'jF-l~~m"1fJrJ1\1hurt l"fJfflrJi'Wi CUN5-10 't'ilJ'h m'j 

~.d .ct I ,~ II J4" ~ ~ Q

mrJ'lVl~W'l1t;}lJ'I1fl'l (28-32 fl'lfflllr~~lC}j'rJff) rtlrt11lJl1J'W m"-"l'll'jlJ~'W'\Ifl'l'\lfl'lm'Hl'jmrJ'll'1ffl 7.5 'l1'jlJ1W 

11rt'jff1~lJ~'W~ 10 n~lJ~fl~~j n~'jll~1LtJnl'j1'\1 fh 200 'jfllJ~mn~ ~~'WVI~6F-l~~m" 1~rJ1\1hurt1~ 

829.11 iJ~~n~lJ~fl~~'j 

http:111180.23


STRAIN IMPROVEMENT OF Streptococcus zooepidemicus ATCC 35246 FOR BYALURONIC 

ACID PRODUCTION. ...
'. , 

i . 

Streptococcus zooepidemicus A TCC 35246, an organism acquired from American Type Culture 

Collection was capable of producing hyaluronic acid at 180.23 mg/ml. Upon exposing to UV-light for 80

120 seconds for 3 rounds, a mutant designated CU 47 capable of producing hyaluronic acid at 370.13 mgll 

was obtained. Further mutation via NTG ( N-methyl-N'-nitro-N-nitrosoguanidine) . at 50 Jlg/ml, 5-40 

minutes, 37 ·C yielded a number of mutants producing hyaluronic acid in higher yield. Subsequent 

isolation and mutation via NTG for 4 additional rOlll1ds, a mutant namely CUN5-10 was obtained with 

ability of producing hyaluronic acid at 585.85 mgll. 

Optimal conditions for hyaluronic acid production by CUN5-10 were : cultivation at 

room temperature (28-32 ·C) , initial pH of7.5, initial concentration of sucrose at 10 gil with agitation rate 

of 200 rpm. Under such conditions CUN 5-10 could produce hyaluronic acid at 829.11 mgll. 
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'UrIrI 1 

• 
m~I~fJl'Jh-Ufl (Hyaluronic acid) '~~tl~1'Un~lJYltl~L'JJtl{~i1fJf)'h In"lml'~m 'U 

Inm!fl'U (glycosaminoglycan) ~YliJI~1'Uli':i':ilJ'lf1~ 'Utlml1nm~ I~fJ1'Jh-UflU~d iJ\liiYltl~ 

!lJtl{~'U1'Un~lJ'Jtl\l In"lml'dn'U In"Ufl'U I~!!fl fltl'U~':itlfJ~'U-4-i,,!vJlP1 fltl'U~':itlfJ~'U-6-imvJlP1 

!~tllJ1U'Vl'U i,,!vJlP1 !fltl':i1~'U i,,!vJlP1 u,,~ !~Yl'lh~'U (1P11':i1\1~ 1) 

JJ JJ I I 

m~1~fJ1'J h-ufl\lnffil~!wn!'ll'Ufli'\lmn'il1mi1tl!vtl!nfJdi\..ll~fJ Meyer U"~ Palmer 1'U1] 

1934 (Meyer and Palmer, 1934, cited in Pigman et al. ,1961 ; Thonard et al. , 1964) 'Utln'il1n'il~ 
11 I I , 

YliJI~1\..1!i1tl!vtl!nfJdi\..lu~diJ\lm'ilYliJ'il1m!l1rl\lU\..l'l I~ !'If\..l ~hmr\l (skin) !g\..l (tendons) fl~llJ 
" " !i1tl (muscles) m~~m)tl\..l (cartilage) ff1fJff~~tl (umbilical cord) tJ11'\J.,j'tl (synovial fluid) 1'U1P11 

" (vistreous humor) u,,~ l1\1tl\..llnl9ld~ (rooster combs) \..Itln'il1nijiJ\lYliJm~I~m'J h-Ufl1\..1~~\..I'Vl~6 
, ~ ~ 

n'llJ Streptococcus Lancefield A u,,~ C tln~dfJ 

m~ I ~fJ1'Jh -Ufl!~\..Itl\lf1''l.J':i~ntliJ~~hfit1J'\Jtl\lff1':i~tl~1 \..I ':i~l1';hwl1ml ii~'l.J~l\11lJmfJm{l'U 
" Yltl~!lJtl{ff1fJIP1HfJ1d 1'U~hl1,r\lu"~m~~n~tl\..l m~I~fJ1'J h-Ufl'il~ijiJ'VliJ1'Vl1 \..If11':i ltliJ~lJtJ1 i'ml1 

tI I'" 

fld1lJ1i~l1 ~\..I'\Jtl\l!i1tl!Vtl 1\..1'1.11 I'\J.,j'tl ~dfJfflJ'l1~~!l1ijfJdum:l1i1~'\Jtl\lm~ I~fJ1'Jh-Ufl ~\lYi1l1t!1~ 

!{I'Uff1':il,rltl~'Uu"dh)\lil\..l!CJ1ml'il1ni\lud~~tllJ (Roden et al. , 1972 ; Robert and Pike, 1982 ; 

Balazs and Band, 1984; Nimrod et al. , 1988 ; Fujii et al. , 1996) 

", 
IP1H ~'l.J':i~ntliJ I 'l.J~dfJtJ11P11"fftl\l'lf-U~ ~tl iilP11 - (1,4) n'JfJ h-Ufl!!flcJ1~ (~-(l,4) glucuronic acid, 


Glc A ) !!"~ -U1P11 - (1,3) m'U-utlcJ1Yl"n'J1flUCJ1ii\..l (~-(l ,3) N-acetyl glucosamine, Glc NAc) ( ~'l.J~ 1 ) 


I 
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" 
ij"l\P1'j 1lJmfl~;ifl (CI4H20NNaOII)n hHJ n > 1000 1'l11lJV11'\Jfl~ {1'lV'fjfl~U9lI'lm1'j~~'Wfl~ 

n1Ju'11'Ci~~uvfll~ , i1ifl1'j{1'n~UVfl u~~i1ifl1'j\P1'j1d'~ (Laurent , 1966; Brown et al., 1994; 

" " 
Ellwood et al., 1996) tJl'11tJfl1lJmfl~'\Jfl~m~1~JV1~ biJl'l{1'llJ1'jf:l'fj1Jl~ ~~U11106 - Id m~~'W 

ct cy - . 

, , 
d I ~ .:::1.::$ ... 11

(Laurent; 1966; Smith et al_, 1983; Kresse, 1997) U~::\11flfl1'jY1{1'1'W'\Jfl~fl\!fJ 'j'WI'lY1lJu'j:::~~1J 

(anionic) ~~'v'h'h1m~l~vl~ hiJl'l,y1J~1n1Jflm)'W~U'j::\11J1fl !'If'W K+ Na+ U~~ Ca
2 
+ 1~ 

~ . 
1m~ {1'~l~'11~fl~1.J~l~ 1lJmfl~'\Jfl~m~ l~Vl\!1 'jiJl'lij~flfjru::!~'W!fl~V1U1J1J~lJ (random coil 

structure) ~!~vlYr'Wn'W!~'W~l~U'11 ~~ij~flfjru~l'l~lm\1~ ijl'l11lJl'11-uWl '11'W~ u~dj~'11~'W '11t!l~fflr1T.1! 
~ " " 1.J'j::fl1'j'11'W~'\Jfl~m~ l~Vl't1 biJl'l;ifl'lhvnm~1Jt'h 1~V'fj1Jl1 m~l~Vl~biJm"1lJ1'jm~1J'Wl1~lJ1fl

~ ~ 

, " 
fll1'fjfl~!lJfl{\P11lJ1i 'j'j lJ'lfl~ll~::'fjfl~!lJfl{.y;f:lfliY~!I'l'j 1:::"r~'W ~1fldl~!'lf'W {1'1'j ~~mvm~1 ~Vl~ biJl'l 

" 
~ 

" 
~ 

2 % \1~!~mJl1~~~ 98 % (Balazs and Band, 1984) '11~fl tJl1.J~lJ1\P1'j 1 ~\P1'j \1~f:lfl\P1~~mi1'W 11'l'j~{1'~1~
~ 'U 

" !fl~V1'\Jfl~m~ l~Vl\! biJl'ltJl'11tJfl 1 fl~lJ (Laurent, 1970) 

m~1~V1\! hiJI'lQfldflvl~1~vw'W 19l1J1~Vl\! hiJ!~{1' (hyaluronidase) ~Yr'W1i:: ii~l1-(1 ,4) 
~ .. ~ . 

lfl~ 11'lctl~1'l l~Vl't1 biJ!~{1' -Uff1lJ1'jmwfll~\11miitl!vfl'\Jfl~iY1I1 {1'WWfj\11flUlJ~~ U~:::U1JI'l.y;!~V
'U 

1'lf'W S. pyogenes , S. equisimilis , S. agalactiae , S. equi , Staphylococcus aureus , Treponema 

~I y
pallidum U~~ Propionibacterium acnes !u'WlI'W (Sting et al, , 1989 ; Voet and Voet , 1995) 
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Voet and Voet , 1995) 

• 


(hyaluroncic acid) 

(chondroitin-4-sulfate) 

(chondroitin-6-sulfate) 

dI 

5,000 tl'l 50,000 

dI 

5,000 tl'l 50,000 

(dennatan sulfate) 

(keratin sulfate) 

tgYl'l.h~'W (heparin) 

dI 

15,000 tl'l 40,000 

dI 

4,000 tl'I 19,000 

I I : 

l1'W 1tHHltJ'Ufl'l'W1~1" 

~-f)~1JhUrl t!fl~~ 

m'W-l!fl~il"-~-f)~ lrll!9flJ'W 

, 
f)'.j~~ f)fl fl'W , f)'.j ~~f) , 

~-f)1!mrl i~"" 


!t1'W-uv~il"-~-f)1U"rl i~U9f 

, 

t1fl'W , mJtI'W',jtl'lf)'.j~~f) 

rl''Wl1~'1 
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• 

COO
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L hJllronat':! 
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I \~
H\ 

'0 

N -Acctyl-o-galactosa III i!'lc
4-sulfat.eN_Acetyl-D-glucosaro;:l.eo_Glucuronat..c 

I 
H NHCOCHJ 

COO H 

1 

I 
H - OS03" 

I 
Hf-.rIOS03" 

N-Acetyl-D-glucosamiaeN-.'\cp.tyl-D-galactosamine- o-Galact.Jseo-Glucuronate 6-sulfat.e4-sulfat.e . 

o-GlucuroI!~t.e ,V-AU!tyl-D-ge.lactosaroine- D-Iduronat-e-2-sulfat.e N-Sulfo-D-glu=amine
6-$ulfat..c 6-sulfate 


fl~'U 11 ~~w~h.J -6-cti"lYJl1 

i.h~ lt1'lftJ'U~-:Jml1 '~tll"hiJfl 
" 

1jnn'l11m111~tll"1~iJm.J1 '1,*th~ lt1'lftJ~-:J '1 'U~11"'111 m~'lJlfl~~-:J~hm-:Jll"~~l'U m'Hl'W'Vl6'" . 
111tl'l 'UtllV1"'ll1 m~'lJlfl~~-:J-cYlm-:J '~'I11ml1 '~tI1\ll ~iJfl'lJll~'Uri1w,m'lJ'l'Ulflt~-:J-cYlm-:JiJl~-:J~ht~~ 

" 'lhvi'mnml'lJ~'lJtjf'U (Balazs and Band, 1984) ri1'U'l'U'V11-:Jmm'W'Vl61jm~'I11m111~tll'JhiJfllJ1'l'* 

i'mn~il1t1~1~'U hfll~tl1nlJlV11 (Balazs, 1981; Pape, 1982) ~-:J1jm~'l,*m111~tll'J hiJfl~rl~IV1'l'U 
"" y '1 y"'; ® "" OJ '1 Y d : • OJ Y' '1 ...;l'lf-:Jm~mmtl lV1'lfeJ HEALON 111tllJ'.lfl'Vl Phannacia Inc_ lJ1 'lflt1'U'Ul\Vllml1~lJJ:jil1t1 ~~flW~'l.J1V11 

" eJf11"'lJ (Balazs, 1979; Bracke et al., 1985; Romeo and Lorenzi, 1996) 'U~mllf)'W V-:J'l,*~1'lJ'l'Um~ 

i'nfll hfl~1~tl1nlJ''U'Ii'mim'''lJ~1t1 (Balazs, 1981) 



. " . 
mfl '~tl1~ hiiflL~'WeJ..'lflU':i~f1eJ1J'Yiff1fltyl'W rUmvmYI'l1iim~~mY'Wi1"..'l ~..'liif)1':iLI'I~ tllJ !fltl 

" .Q.I ~ ~ Q.I I I ~ 	 ••• f)1':if1'f1flLWf)'lJ1fH'WeJWeJfl..'lf1'f1T1 A'If'W f1'lt1f1'::fleJ'UeJ..'lfl'W (human umbIlical cords) (Weissmann and 

Meyer, 1953; Cifonelli and Mayeda, 1957) lHeJ'W Ln (rooster combs) (Balazs, 1979; Longas 

and Meyer, 1981) 1'W1'l1 (vitreous bodies) (Laurent, 1955 ; Laurent et al., 1960; Schmut and 

" Hofmann, 1981) th''U~eJ'UeJ..'l11 (bovine synovial fluid) (Matsumura et al. , 1963) L!f1::m::~f1 
I Q,I 	 ~yd..:::::t.d Q.I IdjlQ.I 

eJeJ'W'UeJ..'lll (bovine articular cartilages) (Keng et al., 1989) AlJ'WI'I'W 9f..'l11if)1':if1'f1flllt1f1fl..'lf1f111lJ'UeJ 
" 	 . 

Ail tI'lJ1f1f)1':iU'WtiJeJ'W'UeJ..'l Lf1'f11 flf1'::iJ! 'W 'f1'f111~'W fl'W"l 1'Wt9f'fl"A'lf'W fleJ'WmeJtI~'W imvJl'I A1j'W~'W til1~ 
" 	 ; 

.u'Wl'leJ'Wf)1':if1'f1flll'f1::;f)1':il'l11~'U1~'Vl1jiifll1lJ~..'ltl1fH!f1::;i'U~eJ'W ~'W 'VJ'W 1'W f)1':i rlill'l ~..'l A!f1::;U1lJ1Ul 

mfl'~W1'f1hiifl~L~iiU1l.J1f.U~1 (Hamennan and Sandson ,1960 ; Billek and Schenefeld ,1968 ;.. 
Bracke et al., 1985; Morita and Fujii, 1991; Brown et al., 1994; Ellwood et al. , 1996) 

f1'fJ'fI Streptococcus sp.~f1'll.J1':if:lrlill'lmfl '~tl1~ ! ':iiifl L~ A'lf'W S. pyogenes , S. equi , S. equisimilis , S. 

dysgalactiae l1'f1::; S. zooepidemicus (Nimrod et al., 1988; Akasaka et al., 1989; Miyamori et al. , 

1989 ) U'fI::;V..'lYl'U':h Pasteurella multocida f1'llJ1':if:lrlill'lmfl L~tl1'f1 hiifl~iif1'lJu~mjjeJ'W f1'Umfl L~tI1.. . " ..:::::t. d ~ ~ 	 y 
~	1':i'Wfl'Vlrl'flI'l'IJ1fH'lfeJ Streptococcus fllt1 (Cifonelli, 1970) 
~ .r::S fI~..:::::t. d ~'1 3J~ ~ ~l'}d 

~'fI'W'Vl':itl'W ~'fI'W'Vl':itl'Vll'lffleJ ~'fI'W'Vl':itll'Wf1'fJ'fI Streptococcus Kendall U'fI::flf.U::; (1937) f1'llJ1':if:l 

" 	 " 
rlill'lml'l '~tI1~ hiiflA1j'Wfli'..'lUlf1'IJ1f1f)1':il1lJ'f1i'Wflll11':iA;1'f11!l'ItII91eJ group A hemolytic Streptococci 

" l1"..'lf)1':iI'lf1I'1::;f)eJ'W'Il1'HlJ'f1~1t1eJ~c]fAI'I'Vl U'fI:: W1i1'WeJ'fI L~U1l.J1f.Uml'l '~tI1'f1..hiifl 100 iJ'fIilf1i'lJ9ieJ 

" Seastone (1939) f1'll.J1':if:lrlill'lml'l L~tl1~hiimnf)f)1':i'HlJ'f11'W fll'\11':im'fll~lt1191eJ group C 

hemolytic Streptococci Cifoneili Am:: Dorfman (1957) ':i1t1..'l1'W~..'lf)1':irlill'lml'l L~tI1~hiifl 

" 1fltlf)1':i'HlJ'f) group A Streptococcus !fl tI'H"..'lf)1':iI'lf)I'I::;f1eJ'W 'Il1l1lJ'f)~1t1W1i1'W eJ'fIll'f1~meJ..'l ~l'WU~'W 

A9f'fl~ hf1' Darco G-60 L~mfl i 'WU1l.J1f.U 300-400 iJ'fIilf1i'lJ9ieJill'l':i 

" Thonard l1'f1::flf.U:: (1964) rlill'lml'l L~tI1~hiiml1fH91eJ Streptococcus f1'1t1'W'W,f 32369 L!f1:: 

Coburn R 18l1"..'lI'lf1I'1::f)eJ'W~':ltIum.J11HijmJi~'vJl'I L~U1l.J1f.Uml'l 500-1,000 iJ'fIilf1i'lJ9ieJill'l':i 

Holmstrom l1'f1:: Ricica (1967) rlill'l l1'f1::fll'l llt1 f1m 1'1 '~W1'f1..hiifl '01 f1fll'\11':i '11 lJ'f)L~'WU1l.J1Ul 
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~ ~ .cS rI .... 1.:9.d "1 tI 'jJ I 

Streptococcus sp. 11J'W~"'Wi'1'HJ Ufl'JlJ1J1n ~lJn"lJ'\1'H)'j 1'ff'WmlJ'Wtmm.:J'WtWnJ1 2 
• tq QI ~ .J'lil" 0 lr) 'j) ~ rII 0 QI QJ

~lJ lmllJm ~~H)~l'W Family Streptococcaceae l'l1JI'lHl'W ~~1'Wu1n "lfHl "1 ~'ff fl1tn:::'ff'IJl'l'W~'\H).:J 
~ ~ ~ 

fI'W 'W~n~lni1ti'.:Jl'l'IJ1'WtJ1 ~'W 'WlJ Im:::~'lfMn~l.:J'l 191fl~:::!!ti.:J1i'11'Wu'W11~v1~.:Jih)m:jru:::m'jl~v.:J 

~111J'W~'l'\11fl~ml'WI1J'W'ff1V lli'ffr1.:J'ffUfl{ llilfl~fl'W~ Im:::lli'ffr1.:J'j.:Jfll~Q .. 

:JI .1 .J.I :JI t .os lIJ" '" lIJ t '" t .1 ,
Streptococcus 'ff'j1.:JUfllJ1l"9i.:JlJ'j:::nfl'IJ~1V li'l"U9iflfll ~'j~'\1'jflfl'J~ ~eJV1'J ~'j'Wfi ~~V'U'Wfl~ 

n'IJ 'ff1V-W'W i·\w.:J14fl Ylu.:J19imHjci1'Wu'j:::nfl'IJri1'W 1 '\1 t1j11J'W 1u1~'W~.:Jii'fflJ-u~1L1J'W!m'W ~l~'Wii~m~ vn 

~1.:J '1 n'W 1'lf'W Ufl'W~l~'W M , T , R 1fl.:J".:JlJ1I1J'W'ff11f1l{1'IJleJL~1'fl~.:Jii'fflJ-u~1\1l'l"j:::n~lJ (group 

specific) (~U~ 3) 

r-----uL>\utr 
Hy.alv'ot\iC K.(J 

UIl_,,11 
Protein byel 

M. T. Jncl R J"\"9~I'\\ 

No KC'lyl ~luCO\.lrr'\lnc 

NoJCelyl muum.c .6(,0 POIYlT'ICf 

OI~PCPloC!t' 0 1 O.anO LJIJI'II~. 

"" O-q1uurn.c Jct(). J"O L· r 'f"n~ 

~ Cy.optl\m.e "",~",.n< 

~U~ 3 UYl'WM.:J1!'ff~.:J1!flU1l" YlU.:Jl9i"" ~lJlJ1!'lJ1'W 'Ufl.:J group A hemolytic Streptococci (Krause, 

1963; McCarty, 1980) 
~ ~ . 

Ct. "1 3111'] 14 4.:9 I .::::.. ~ Yd ~.:9 tS 4 QI

Streptococcus I~ 'jty ~ ~ ~lJ~'IJ'Wm'l111 mV.:JI'lffl1i1'jlJ~l U'fll~'j ty ~~~'\11m'fllJ 1"fl~'\11fl9i1lJ 
", I I 

Yl'fflJ fl ~~-lV 191fll'l1nYirifl hfll~~t1J '~~Yi 37 fl'lfl'119i"191V'ff 1 'W 'fffl11:::-viiifll{'IJ fl'W'~ flflfJ '9i~~ .:In';i1 

un~ 1'W'Uru:::~'lJ1.:J'lfi1~~~~tyl~1'W'fffl11:::Hflflnciil~'W lf11"i1'IJ'W1~1~n U1:::lJ1ru 1-2 lJ"~llJ'fl1 n"lJ 
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.. 


h'111iiiY 1fltlfllfftl~f)'mu~ 1fl1C'1ihlC'l~f)1'jVi1mm~fll~tlflUfl~'U'W Blood agar plate ff11J1'jfl~lil'Wf) 

tltlm~'W f)~lJ"1fitl• 
1. a hemolytic Streptococci 

2. ~ hemolytic Streptococci 

3. 'Y hemolytic Streptococci 

Y _I Q II( 1 Q .ok _I J'II( I

Streptococcus sp. Group A !lC'I::: C ~:::ff'j1~UfllJ~C'I'lf'Wflmfl ~~tl1'j 'j'Wfl 91,:jUfllJ1!C'I'W ~lJ 

" " m~~'W'l.~lnfl1Jij~lJn'W (nonimmunogenic) 11~tjfll'ill~'Wll'I'j1~fflJ-U~'Vl1,:jlflii'IJtl~mfl1~lJ1'jhiifl 'l.'W 

" I ", 

umJ1C'1 ...i'W 111 iifl'.l1lJUflmhn1f)mfl1~tl1'jhii fl-vil'l'U '1. 'W!'U m~tl'IJtl,:jfffl1~ 1~ (McCarty, 1980) 

UfltJ91C'1'lfiiflm fl1 ~lJ1C'1.. hiifl~,:jVi 1'11t!l~iltl~n'Wlm:::l~lJ~f)1'j ~'Un'W1fl m91C'1"1~fll~tlfl'IJ11.. 
(phagocytosis) ~~J'W ufltJ~C'I'lfiiflmfll~lJ1'jhiifl ~~l~'WiJ~~tI'I1d~'l.'Wf)1'jf)tl hfl (virulence factor) 

'IJtl,:j Streptococci group A ~~'j1lJ,:j1'W'lJtl,:j Wessel 1m::: fltu::: (1991) UC'I::: Wessel UC'I~ mu~ (1994)-vi 

l'I'Ui1 '\11f)iif)1'j~~liYtlfl11lJff11J1'jfli'Wf)1'jff~1,:jUfltJ1C'1'IJtl~ Streptococci group A mi1fl11lJ~'WUH 

'l.'Wf)1'jritl1'jfl~:::C'lflC'l,:j 

I II( d d", d i'l II(Y
tltl1,:j ~'jf)fl1lJ Streptococci group A UC'I~ C f)lJ~fl~lJfl11lJff1lJ1'jfl 'Wf)1'jf)tl 'jfllfl Il'I'j1::: 

'W tlf)mUtl~lmlfl1.J~C'I~'li1t1iltl~n'WI91C'1"mi1 M protein ~tl ~~~t!~191C'1" ii'l1t!1~'li1t1iltl~ n'W f)1'j ~'U 
Q "d a ~ I Q,I 'i" £9 IV a "" 'jJ ill V.c::s
f)'W 'II tl,:j 191C'1C'1llJfllC'ltlfl 'II 11fl1m'If'W f)'WUC'I::: 'lf1lJ '11 ff1111'jfl tlfl !f)1~ f)'UWtl'tJ'lJtl,:j 191C'1 m ~1'lJ1'W ~ fl fl 1..1 tlf) 

~ Q.I I ~ ~.Q Q .J d a 'j)

~1f)'W tI,:jl'l'U111'lftl'W ff11J1'jfl rlC'l1Pl ff!\PI'j'lJ1\P1 lC'191'W (streptolysin) 91 ~ff11J1'jflffC'llmlJflmtlflUfl~ i'l1U\PIf) 

, "" , 
UC'I:::W'W 1911J1~lJ1'j hiilflff-viVtllJffC'llt1mfl 1~lJ1'j hiifl~1t1 1i',:jt!'W'l.'Wf)WU11~tl1J1 '1. ,*n1tlm'jrl~\PI ~~ 

~ 111I'W~tl~f11i1~i1~ff1t1Vl'Wn!~tl~'W tlf)~1f)~:::ff11J1'jfl i ~1.J~lJ1Wmflff..~U~1 tJ~fl1'j~~::: l11ff~l~ffWrifJ. 
I -11 II( Q.ok • d a a .ok I II( 1 Q .d 

!'If'W ffimlJ \PI ~C'l91'W 91~~:::'Vl1C'11mlJflmtlflUfl~ 'I1'jtl hyaluronidase 91~~:::tltltlffC'llt1mfl ~~tl1'j 'j'Wfl'YI 

rl~Y'll~ 

'W tl f)m Utl ~1f)f) "JtJi''UtJ~ ,:j~\PI'j fll'l11'j UC'I~m1::: f)1'j rl~\PI1~tll~lJ'I.J 'j :::~'YI1jml'lm'j rl~\PIi 'W ~\PI 

ff1'11 m 'jlJU~1 ~~~~1!~'WUC'I::: iifl11lJ ~lfltu ~tlf)1'j I~ lJrlC'l rl~ \PI flf)tJ'j::: f)1'j'l1 d ~ fi tlff1 tlVl'W n 'II tl~ 
u • 

~~'W'YI16 1fllJiTIf)1'j f)C'l1lJVl'W il~'WiTIf)1'j'l1d~ i'Wf)1'jtJf'UtJ1 ~ff1lJVl'Wi~~'W'YI16~iitJ'j~~'YI1jml'l ~llJ 
. " " 

UC'I:::ff:::fl1f1 Im~ff1lJ1'jm'rilJtJ~lJ1WrlC'lrl~\PI 1~'l,:j~'W ~,:j'j1lJ,:j1'W~1~"1 ~,:j{j 
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Kim U~~ mu~ (1996) '~Yilf11'lfifll~flfl S. equi {yltl~\J1rflmmm~111fl11~~ll1lJl~{ylJlu 

f)1'l~~~mfl'~tll'JhiJfllf1t1lh s. equi ATCC 6580 lJlv'llfll'lfl~lm~\.nr~ltl{yl'l NTG f111lJl'li'lJ'Ii\.1 

100 mg/ml 11Jl.In~1 40 1.I1Vi 'V'IlrJl{yllJl'ltlfifll~flfl{yltl~l.I1r s. equi KFSS 1 0830 ~ii{ylJiT~':uv'll~ltl 

1~f11~flflUfl~ ':U{Yh!lWl.Il9flJ1~tI1t11 'liJlfl{Y {yllJl'ltl'Yl1.l~fltl1tJB9hl.l~ kanamycin U~~{yllJl'ltl~~~ 
.. 

n1f11~tllt11'liJfll~~~~1.I 
11 !II 0 '" 0' !II

Park U~~ mu~ (1996) tfl'Yllfll'lfl~ltl'V'll.l~ S. zooepidemicus ATCC 35246 f11tl NTG 3 'lfl'U 

~ y '" 0' .J '" "''''11 I c;l "I 11 '" 11 ') '"I I 

~il{Yl{J'V'Il.I~flmti s. zooepidemicus LBF 707 9f~lJ{YlJ'U~ tlJtlfltl{YmmlJflmflflUfl~ tll~~~ t~Wl'J t'll.l 
" , , , 

liI'fY U~~{yllJ1'ltlf.l~~mfl'~iJ1~ hiJfll~{y~flll{yltl~l.Ii'91~9il.l 20 % lf1t1Vi'l~tI~n~lfll'l~~~Vi 11 <i1J 
'" '" 

. .. 
l~tl{yltl~l.Ii'91~9il.l {yllJ1'ltlf.l~~mfll~tll~ hiJfll~ 2 fli'lJ~flil~'l. '" 

Q,I ~ fI "1 Y d' ~ ~ 
~'ll'lfl 1'I''l1~1:l (2540) tflmtl~ S. zooepidemicus ATCC 35246 11.lm111'lmtl~1'lm~~'l'IJfl~ 

~imrod (1986) l~m~ll~tllt1hiJfI 252 n~~fli'lJ~fl~~'l ml~'illfltJi''UtJ~~~~'lmm'l'IJtl~ Nimrod 

(I 986) lf1m{y~lJ~ltlCU lm{Y 5 fli'lJ~tl~~m~~ lWlJ llJ!'wtllJCJ1mvJ~ 0.65 fli'lJ~tlil~'l U~~fffl1:l1fl11~ 
, .. 

f)li~~~VimlJ1~{YlJ 'V'I'Ull !91tll..r~~~~~mfll~tI1t1hiJfl543 n~~fli'lJ~tl~~'l 

"," t,
11.l~11.li~tlij:U~!"j'l.IVi'il~Yilfll'ltJi''UtJH!91tl S. zooenidemicus ATCC 35246 !Viflfffl1:l1fl11~Vi• • r 

l HlJl~ {ylJ ll.l f11'lfl~ltlvrl.lilf1t11~U{Y~-6~~'lll1 1 m~~U~~'fYl'llflii NTG fifll~tlfl{ylt1vrl.l i~ijmllJ 
, .. , 

ft'llJ l'ltlll.l fll'l ~~~m f11~tllt1 hiJfI!YilJlJ1fl~l.I 1f1t1ijfllllJ!{yOtl'l'Yl1~~l.I~m'llJ !Vitl~W1l.111tJl~ll.l 

f1li~~~mfll~tI1'JhiJflll.l'l~~'U'lJtI1t1cill.l~tlltJ 
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.d 
'U'YI'YI 2 

UUflVli~tJ Streptococcus zooepidemicus ATCC 35246 L~'illf) American Type Culture 

Collection, Rockville, Maryland, U.S.A 

o QI 4:!.. a""Q.I 9J 
1.2. fll'l11':i 'ffl'l1':iUf)1<H~ tJ-:.11'IHl~-:.1\9l'W 

,! d1l]31 1131
mtJ-:.1 Streptococcus zooepidemicus ATCC 35246 'VI ~fI'illf) ATCC fltJ 'l$fll'l11':i Brain 

heart infusion (BHI) U~:: fll'l11':i Tryptic soy broth (TSB) 

1.3. 
d Q.I .cS d 

f)1':i !f)U':ifl'l:J111Ufl'VI1':i tJ 

d d.c:t e1 ~ d r d ~ d 

'lJflUUfl'VI1':itJ MUlHl1'l11':imtJ-:.11'l$flU'IJ-:.1 (slant agar) UlJ'VI~tu'l1tJlJ 37 fl-:.1ffl1C]f~1C]ftJ'ff 

'il\Jl~fll'il~tyl~lJ~U~1 l~uH~~tu'l1tJiJ 4 fl-:.1ffl1C]f~19ftJ'ff 'il\Jf)il'il::t.'hlJl'l~ 

" 
1.4. f)1':il~tJ-:.1UUflVlt~ tJil.J'lJ1f1Ufl1':itJm1tJ.. 

~ 3J ~ ~ ~ ~ c.c. &
tJ~fll'l$fl'illfl'IJfl 1.3 ~-:.1'l\Jfll'l11':il~tJ-:.11'l$fll'l1~1 TSB tJ':ilJl~':i 50 lJ~~~~':iC]f-:.1U':i':i~ 

fl~'l\J'lJ1f11tJ'l$lJ~'IJ'Wlfi 250 iJ~ilil~':i 'l1lJ~~'l1lJfl1UfllJ~tu'l1tJiJ 37 fl-:.1ffl1C]fm9ftJ'ff l~\Jnm 7 ~11m 
.J J' "" '1 .J d 1 d' "I d 1C]f-:.11'l$fl'il::l'il':ityfl~ \J':i::tJ::fl-:.1f)~1-:.1'Y!1tJtu (mid-log phase) fltJlJmf)1':i~flf)~\JU'ff-:.1'V1 660 \Jl \JllJ~':i 

" 1~\J 0.260 U~11~ltl'Wf)~11~fl1\Jf)1':i'VIfl"fl-:.1~fl ltJ 

" " . 
1.4.2 f)1':i t~tJ-:.11t}fflll1flf)1':iNil~mfl1~Wl~1':iDfl1\J':i::fi'U'lJ1f11'IJVl 

" " " 
tJ~fllt}ffl~-:.1~'W 'illf)<U'fl 1.4.1 ,,-:.1 'l 'Wfll'l11':i 1~tJ-:.11~mh'l11Uf)1':i Nil~'ff~':itJ1UtJ':i -:.1'illf).. 

y 

.. . 
" " Nimrod (1986) (mflN\J1f) f) tJ~lJltu 20 ltJfl{lC]f\J~ (tJ~lJl~':i~fltJ~lJl~':i'IJfl-:.1fll'l11':i1~tJ-:.11t}ffl) ~1 

" .
fl11lJl~'Wmfl~H 6.8 ~lmltJ-:.11'W'lJfl-:.1 'il':il1fl ff~1-:.1'l:i' (2540) 'illf),r'W'l1lJVlfltu'l1f1iJ,rfl-:.1 (tJ':i::lJltu 28. . .. 
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Q ~ ~ ~ 

2.1 f11'jl1fl'jl~'I1nl'H'il'jty'lltl'l19l'Hl (Growth) 
" " I , I 

lflVf11'j'l11-Wl'11l1'm9l""U11'l tll'l.Jfl~-Wl'11l1mJ~lnm 20 iJ"~~m'Vi'~'illn.utl 1.4.2 -wl1tJrh.J'Vi 
, " ,

fll1lJl~1'jtl'U 8000 'jtl'U~tl'U1'Vi l~'Un"l 20 'Ul'Vi 'VimU'I1fliJ 4 tl'lffl19lm91mY ~l-!lI91""~lv-wlncr'U 2. .. 
"" I 

fli''l 191",,'Vi l~'lff"'lm~'Vl'ltl~~iJl1'm.JtlV" (aluminium foil) -Wl 1 tJtl'U'Vi~fll'l1 tJiJ 80 tl'lffl19lm91VCY 24 
I ,., I I )I " I 

91'11lJ-!l 'il'U-Wl'11l1'nfl-!l'Vi i-!l-Wl'11 l1'ml11'l U~lTil'U lfll'l11-Wl'11 l1'ml11'l'lltl-!lI91"" ffl'U CYl'j "~mvYi ~1'U f11'j 

~'U1Wm9l"" -wl1tJilml~..1'\1ltJ~lnfllmfl '~Wl~hiJfI 

" " 
2.2 f11'j 'I11~lmllJl~'Um fl-~l'l'll tl-!l tll'l11 'j 1 ~V-!ll91tl 

lfltJiflfll1lJl~'Umfl-~1-!l~lmfl~tl-!lifl~1f111lJl~'Umfl~1'l (pH meter) 'j'U 
. 

2000• 
Cyberbean 

.. 
2.3 f11'jilml~..1tJ~lnfll-WlI111,,~~hcY (Reducing Sugar) lflViTI'IItl-!l Bernfeld (1955) 

Yll hWf11'jI~lJCY1'j"~"lVmfl lfl1'U lm9l1~l9l~n 1 iJ,,~~Vl'j "-!l 'l'U CYl'j<;llmh'l~l~tl'ill-!l'il'Uli 
" "" I 

fll1lJl.ulJ.u'U l'I1ln~CYlJtJ~lJ1Vl'j 1 iJ"~~I1I'j ~lJ '1 'Utll'l-Wl1~tlfl'Ul'U 5 'U1'Vi ll~TVi'lH'l111~'U l~lJ-Wlncr'U 

tJ~lnm 10 iJ"~~I1I'j l'Ilth'l11I.uln'U ifl~1f11'jflfln~'UUCY'l~fll1lJmlf1~'U 540 'Ul1'UllJm Til'Ulfll'l11 

" , 
OJ 

tJ~lJ lfll -wlm,,~~hCJ1'Vilitl~'l 'U CYl'j<;llmh-!l lflmmV'Ul'Viv'Un'Uml~lJlm!l'U 
~ •• 1 1 'I ~ 1 ~ ~ "" q '" "" qq ~ 

CY'jl-!lnHnlnVl'j!l'U flV t'l1CY1'j"~mvn~ flCYlJ1Vl'j!1'UI'IllJ'II'U0 - 1.0lJ""mlJ/ lJ"""m 9I-!l 

~ d dd Y Y ~ ~ QI .t:Ito.t:lto.t:lto 0 ...-:::.. rlQ,I Y Y jJ 

I 'iltl 'ill'l 'illn CYl'j "~"lVCYl1Itlfl 'VllJfI 11lJl'11lJ 'II 'U 1.0 lJ"" m lJ/ lJ """Vl'j 'Vll f11 'j11m1~ '11 fl-!l 'IlNI1I 'U II"1 

I~ V'U ml~lJlm~l'U 'j:: W;lNfI 11lJl.ulJ.u'U 'II!)-!ln~1 flcyn'U~lf11'j ~fln~'UlI CY -!l~ifl l~ 
" " 

2.4 f11'jilml~..1tJ~lJlfll-W1Vll,,'Yi'l'l1lJfl (Total Sugar) lflViTI'Iltl'l Hanson 1I"~ Phillips (1981) 

tlltJl1I~CY1'j"~mV<;llmh'l~~1'U f11'jI~tl'ill'l '111lifll1lJl.ulJ.u'U l'I1ln~CYlJ tJ~ln~'j 1 iJ"~~m"-!l 

.. " ,
l~lJmflcJi'''~~m.ulJ.u'U 5 iJ,,~~Vl'j M1tJmh-!l'jlfll~1 rlCYlJ'l11I.uln'Umh'l'jlfll~l <;l'l'Vi-!l'~'VimU'I1fliJ

OJ 

" 
• OJ 

11tl-!l i 0 'U 1'Vi lI"~u'li'1'Utll-!l-Wll~'U 5 'U 1'Vi 
, 

-Wl 1 tJin'U~lf11'jflfln~'UlICY'l~lmfl~tl-!lCYltJnll11'jhnm.. 
" 

.. .. , 
~1'11 i''U'l1fll m • 

, 
V'Ul'ViV'U '1~-wlncr'U II'Vl'U CYl 'j"~"1 V<;lltl dl'l 

Ti l'U lfll 'I11tJ~lnfll-wlm,,'Yi'l'l1lJ fl'Vi li tl ~i 'U CY 1'j <;lltldl-!l 1flm'ViV'U n'U m l~lJ 1111 'j ~1'U 



II 

(1962) 


I , J,I I 

lhffl'Hl~mtJl1i~~1f)f111ih..lHtJm9H'l~mlJ~\.!9H)lJl1 2.1 tl~lJ1\911 0.5 fi~ililm ~~lJ 

~'e)1ilW)~tl~lJl\9l1 I fi~ilil\9l1 ~fflJ'l~~~lnlJ~"W~flt'e)-!I~fflJ -ulitliJlJHtJf)\9l~f)'e)lJm~L~Wl\1 <hUfl~ 
>I 

flJllJ~~"nmJ 3000 1'e)1J~'e)m~ ~~lJn~l 10 mYi ~'VHhlJffU~~~ltJYi-!l 

, >I , 

-ulriJlJ\9l~f)'e)lJl1i~~lf)~'e) 2.5.1 lJ1~~mtJ'llJ-Ulf)"lJtl~lJl\9l1 0.5 fi~ilil\9l1 ~fflJ'l~ 

-Ulffl1~~mtJ~Jmh-!l~1f)~'e) 2.5.2 tl~lJ1\9l1 0.5 fi~ililm ~~lJffl1~~~ltJ1Jm'.i'Vl-~~yJ... 
, >I , 

~f) (fl1fl~lJJf) 'lJ) tl~lJ1\9l'.i 3 fi~ilil\9l'.i ~fflJ'l~~~lnlJ~Jmfl~'e)-!I~fflJ ~lf)lrlJ-Ulffl'.i~~mtJl1i~itl~lJ 
I:.cs d do"VI I I:d~ de1l4 fI

'llJ'Vl-!llJl~~'e)~~lllJnm 10 lJl'VllJl LtlH'lf'llJ'Vl-!lmH'lJ-!I ~lJ'e)ffl'.i~~~ltJWlJ ~-!ll\9llJffl'.i~~mtJm'.i1J1iCJj'~ 
, >I 

(fl1fl~lJJf) 'lJ) tl~lJlm 0.1 fi~ilil\9l'.i ~fflJ'l~l~lnlJ~Jmfl~'e)-!I~fflJ -U1Ltl~lJ'lwh-!l-Ul1~'e)~~1JlJn~1 20 
II 1 I I 

lJll1 11"-!I'i)1f)lrlJyh'l~16lJ~-!ll1'e)Wllflfi~'e)-!I -U1Ltll~~1f11'.i~~f)r1lJUff-!ll1flJllJtJ1Jflr1lJ 530 lJlilJ. ... ... 
. >I , 

llJ\9l '.i 'l1~ ~m tJ1Jll1tJ1J 'loM-Ulf)"lJH'VllJffl'.i~~~ltJ~Jmh-!l flllJJWflJllJl~lJ~lJ 'lJ'e)-!lm~ i ~Wl\1 hiJfl~lf) 

mlyJlJ1\9l'.illlJ'lJ'e)-!lm~ i~ml\1hiJfl~flJllJl~lJ'\rlJ 0-200 ilJ if1'.if)i'lJ~'e)fi~ilil\9l'.i (fl1fl~lJJf) fl) 

2.5.4 f11'.iilf1'.il~""tl~lJ1Wm~ i~Wl\1 hiJfli~m'e)lJLCJj''lf i~tJill'lJ'e)-!I Greiling (1963) 

-U lffl'.i~~mtJ~i~l1 "-!I'i)1f)f11'.iiJlJlwmCJj'~~\9l1lJ~'e) 2.1 lJ1 'l~l1JlJ ffl'.i~~mtJ~Jmh-!l 
>I >I 

i ~ tJij.;rlJ\9l'e)lJ~-!lii 
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'j/ 'j/ 

fll1lJl'IJlJ'IJ'W 0.2 mg/m!. 

2.0 0.5 0.5 

2 1.5 0.5 0.5 0.5 

3 1.0 0.5 1.0 0.5 

4 2.0 0.5 0.5 

". " 
2.5.4.2 tJl'IJU 'H'HYlJ1'l'l 4 'H"U~ .yh1lf~u'W-Y1 70 U'lfl'11"lfmC}$tHY !~'Wnm 10 'Wl-Y1 Yi'lilllf!~'U 

2.5.4.3 !~lJ!u'Ui"lflJ1~V1'J hiJ!~fffll1lJ!,rlJ'lr'U 1 iJ"~f)i'lJ/ iJ"ii~\P1'j 0.1 iJ"iiii\P1'j "'l1'U 

'H"U~~ 1 ~'l 3 VfH~'U'H"U~~ 4 ~!'TI'W Blank !91lJ 0.1 iJ"ii~m l"lf!~(JlJfl"ui'jfi' fldllJ 

!,rlJ,r'U 0.15 llJm{ U~lrlfflJ'llf!,rltl'U 
" 

2.5.4.4 tJllJ1tilJllflf1\Pl'l1am V-I '1 'U ~l'ltJlfll1JfJlJ~fl! 'H tJiJ (Water bath) ~fl!'H tJiJ 37 U'lfl'l 

!"lfmC}$Vff !~'Wnm 6 il1m 

2.5.4.5 !~lJm~!'l1U{fl"U~f)fll1lJ!,rlJ'lr'W 20%(w/v) 0.5 iJ"iiii\P1'j " 11.!j 4 'H"U~ rlfflJ1lf!~1 

tl'Ul~'Umh.!j~ 
, , 
~ ~ ~ 

2.5.4.6 lJ'W!Wf)\P1~f)U'U'Yl 5,000 g 20 'Ul'Yl 

" 2.5.4.7 tJl{YJ'UtJ 1'1ff1 'U U~"~'H "U~~l'W 1'W 2 i1,,~~\P1'j '1 ff"'l '1 'Wffl'j"~" lV 1 'rlU'Ylff!C}$VlJ!'Yl'Yl 

'jI v ~ rI ... loClo ~ ~oClo 
'j~-1JU!'j\P1 (Potassium tetraborate solution) fldllJ!'lJlJ'IJ'W 0.8 llJ"l'j lJ'jlJ1\P1'j 0.6 lJ"""\P1'j 

o v: ~ d 0 'jId Q.I d I : d 
2.5.4.8 'UllJ1\P1lJ'Wl!~U~ 3 'Ul'Yl m'l'Hw'W'Yl'W'Yl1'WUl'l'W1U'IJ'l (ice bath) 

" 
2.5.4.9 tJlffl'WtJl'lff1'Uu~,,~'H"U~ 


!1Jw*,,~i~fi' (para-dimethylaminobenzaldehyde solution) (mflrl'Wlf) 'IJ) 


, " o I Q I 0 oClo .c:::t d 

2.5.4.1 0 'UllJ11JlJ'YlUl'l'Ulfll1JfJlJ~fl!'HtJlJ (Water bath) 37 U'lfl'W1HH"lfVff 20 'Wl'Yl 

2.5.4.11 tJllJT1~fhm'j~\Plf)ii'W!!ff'l~fldllJV11fl~'U 585 'Ul1lJ!lJ\P1'j (OD585) 

http:2.5.4.11
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2.5.4.12 -Wl~lf11'j~flf)ti'UU~~'lJfl~'lJfl~~H1'1J;1~ 4 lHlflfl lJ1U'VJ'U~11'UmJf)1'jYi 1 lVimn~l 

f11'jflflf)ti'UU~~'lJfl~f)'jfl 1~lJ1~ hiJfl~iifl11lJl'li'mj''U 100 1lJ lmf)i'lJ U~~lJ1u'VJ'U~11'U~lJ 
~ ~ 

.d dt , y y "1 '1 "" '1 
f11'j'VJ 2 I'VW'l11mmllJl'lJlJ'IJ'U'lJfl~f)'jfl !~fJT~ L'j'Ufl Lfltl 

E ( E2-El ) + ( E3-E2 ) (1)100 flg = 


2 


lfltl~ E100 flg ~fl ~lf11'j~f)f)ti'UU~~'lJfl~f)'jfll~tI1'JhiJfl~ 

fl11lJI'IllJ'li''U 100 1lJ lmf)i'lJ 

.J (2)Clf~ flg of hyaluronate/ml. of Sample = E 1 x 100 x 2 

E 
100 flg 

d." ~" c.d. 31 ~ t ~" 

3.1.1 mtlWlffl Streptococcus zooepidemicus ATCC 35246 ~llJ11i'IJfl 1.4.1 llJfl1'lffl 

11l'iUJfl~1'U'lh~~~f)~1~'VJiflW ~n~l 7 41 llJ~ -Wl~1'j~~mtl~h1lJl~'UUtlmClf~rl'~fl11lJl~1'jflll 8000 
U '" '" 

'jflll9ifl'U1Yi lil'Un~l 20 'U1Yi ~flWl1fliJ 4 fl~fI'lIClf~l~tI~ t\'1~lClf~rl'~1t1~1'j~~mtllClfI~tllJfl~fl 1'j~1'li'lJ 
q '" ,. ,. 

'li''U ~fltl~~ ::>.85 ~1'U1'U 2 fl i'~ 1l1f),r'U1111l1'lClf~rl'U'IJ1'U ~fltlfl~i'U~1'j~~~1t11Clfl~tllJfl~fl1 'j~l'li'lJ'li''U
~ 

3.1.2 11 ItJflI9i'IClf~rl'U 'lJ1'U ~fltl 10 iJ~iiiifl'j ~~1'U1l1'UI'Vl1~1~ tI~ltjiflYiihl'vl~m'U llli1l1~f) 

(Magnetic stirrer) m'U~~flfl 

3.1.3 -WlIClf~rl'U'lJ1'U~fltll1J'Qlt1U~~fl~fl'jl1 1 lfl1~~fl11lJtll1fl~'U 254 'Ul 'i'UIlJm 

nl~~~l'U 30 -)~19i' ~1'U1'U 1 l1~flfl 'j~tI~lil~1l1f)U~~ 20 IClf'U~llJ~'j 1~tliif11'jf)1'U~~flfln~1~'j~tI~ 

nmll1'f11'j'Qlt1!!~~9il~ "l tl'U 

,. ". 

http:2.5.4.12
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J',Jd ,'''',
'lJ'Wtl1Y1l'H"tI~~'lHHL'tI~ TSA (fllflH'Wlf1 f1 ~tI 3) ~tI~lm)1'WLYll~~~tI~L~tI UlJl'W~lj~ tlUlY1fliJ 37

" . " 
tI~fflL9$"L;mY L1J'WLd"l 24-36 ilIlJ~ 

3.1.5l!'lJ~1'Wl'W lf11"ij~L1l5t1J (1f11"ij~'jtl~) rll'Wl'W5t1t1"~f11ntl~ 

3.1.6 \J l1f11"ij~L1l5t1J ~hJ.yhf11'j~~Liitlf1fflt1-W'WiiY11j\PlllJi1ii'W~tI 4 

3.2 f11'jif1\Jl1~Lfi~f11'jf1mtl-W'\.J11~ltlff1'jLflii NTG• 
.d " ~iJ .cu:::j'j) ~I ~ " 

3.2.1 LM~L'lftJ Streptococcus zooepidemicus ATCC 35246 \PlllJl1i'tltJ 1.4.1 LlJtlL'lftl 

L1l5t1JtI~1'W'lh~~~f1m~'Vl1~Ul ~nm 7 il1m \Jlffl'j"~mtl~l~lll~'WLLtlm9$"rl'~fllllJL~l'jtl'lJ 8000 

, " " 
'jtl'lJ~tI'Wl~ L~'WLdm 20 ~1~ ~tlUlY1fliJ 4 tI~fflL9$"L;tlff ~l~L9$"rl'~ltl ~l'Wl'W 2 flf~ 1l1f1l!'W"chl~. " 
L9$"rl'LL'tIl'W"tltltI~i'W'Vl5ff-lllilflf1 ,jl'lLl'ltl{ ~iifllllJL~mr'W 0.1 IlJm{ U"~r11f111lJLrJ'Wm~~1~L'Vll 

n'lJ 6.0 llf'lJfllllJY1'W1LL~'W'tItI~L9$"rl'1~mJi'W'lh~ 10
6
_10

1 L9$"rl'~tliJ"ililm 
" 

a i ~ C11C1. Q.I.... 1 .... 1 cfcieS "'j) 1'"
3.2.2 'Wlffl'j"~mtl NTG 'W 'Vl'jff-lll"tlf1 'lJl"ih"itl'j'VllJfllllJL'tIlJ'tI'W 0.1 lJm'j fI1 

fllllJLrJ'Wm~~l~L'vhn'lJ 6.0 L~lJ"~ i 'WY1 "tI\Pl~iiL9$"rl'U'tll'W "tltltI~i~iifllllJL~lJ~m!\Pll1'lt1't1t1~ NTG 

L'Vlln'lJ 50 IlJ lmf1flJ~tliJ"ilil\Pl'j UlJ~tJUlY1fliJ 37 tI~fflL9$m;tlff LrJ'WLd"l 0-60 'Wl~L~mlltl~l~. " 
" "" L9$"" 'VJ WI 1 0 '\.J1 'Vl 

3.2.3 \J1L9$"rl'~1~1ll~'W~ltlfllllJL~1'jtl'lJ 8000 'jtl'lJ~tI'Wl~ LrJ'WLdm 20 'Wl~ ~ 
" ,"" "" ~ " '" V ..1 • .1 "'• .1 • .1 """ V VI"~UlY1iJlJ 4 tI~fflL9$"L9$tlff LL"~~l~L9$"" 2 flH~ltl l"itJffLl"i\Pl'lJl"iLl"itl'j 'VlfllllJL'tIlJ'tI'W 0.1 lJm'j Lm~ 

r11f111lJLrJ'Wm\Pl~1~ L'vhn'lJ 7.0 

~ ~~ cf dlfl 'j) ~,J d 
3.2.4 m~1l1t1 0.1 lJ"""IPl'j 'tItI~L9$""LL'tIl'W"tltI'Vll~'lJ'WtllY11'jmtl~L'lftlLL'tI~ TSA (fllfl 

I "" I , 

H'Wlf1 f1 ~tI 3) ~tJ~i'W1l1'WLYll~L~tI~L~tI UlJ~~UlY1iJiJ 37 tI~fflL9$m;tlff LrJ'WLd"124-36 ilIlJ~ 

3.2.5l!'lJ~1'Wl'W lf1 hij~Lll~\u
u 

(1f1 hij~'jtl~) rll'Wl'W5t1t1"~f11ntl\Pl 

" 
4.1 f1l'jf1~Liitlf1.u'WllllJiJiJ (primary screening) 

Q.I a a d a lit 'j) dd I 'j) Gt I" " " I 

fI~L"tJm'lftl1l1f11l1'WLm~L"tI~L'lftl !'W'tItI 3.1.4 u,,~ 3.2.4 'VllJfI1'jtltl"~f11ntl~ !'W'lfl~ 

0-0.1 LlltJ{LcR'W~~1Y1f'lJf11'jf1(Jlt1~'W£~ltlLLff~V"ml11 ltJL,,1Pl u,,~ 0-50 Llltl{LcR'W~ ~lY1f'lJf11'jf1"lfJ• 
-W'W1i~ltlffl'j NTG l~fJf1\PlL~tlf11f11"ij~ii"f1fjUl~iY1f.litL,,~iiLljtlf1111f1

• u 
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QI 4 QI oC:II .Q " 
4.2 fll'I~WlmVfl'U'W'YJ~tJ1J'lJ (seconary screening) 

II , " II' tI tI 

4.2.1 Ul1~VYi~1'Wfll'Irlfl1~Vfl'li'W,ji'lJiJ1J 1~tJ~1'Wtlll11'I1~V~1~V1'I1,n TSB (mfl 
• tI " , • 

~'W1fl fl ,rv 1.2) r~V1~1V'lJ1il'W':h1~V~~~'W thrVivtll'I1.f11J 37 V~f(W1H'11;ml1il'Wmn 7 i11l.J~. " 
f/Q,I A ~ iJ Q Q ~ A A 

4.2.2 ih,j~~'I111'11Vfl~fl'W 20% (,j'I'lJl~'I/,j'Il.J1fl'I) {l~1'Wtll'l1l'ImV~l'11tl1'VW fll'I 

~~~mfll~r.n\1hUfll'W'I1{lVfl'V1fl{lV~,j~l.J1~'I 5 ij{l~~~'I ,j'lJ~'QW'l11J1J..rv~ ml'lJ1~11 'W fl1'I 1'U Vl 

200 'ImJ~V'W1Yi 1il'Wl1Cll 18-36 ~11'lJ~ 

jI Q tI. ~ , 
flll.J'UV 2.5.3 , fll'I1'il'It'\!'UV~1CJ1{l{l U{l~fllfl1l'lJ1'U'Wmflfll~ 

" . 
4.2.4 rlfll~Vm~Vfflv~'W{Yil..r,j~l.J1W fl1'I ~~~mfl'~Vl~hUfl~~fl1lfflV~'W{ 

11' , II' tI "", 

tll1~V fflV~'W{flCllVYi 1~ 'ill flfll'Irlfl1~V fl'Ii'W 'YJ91 V1J1J l.J11~V~1'Wtll'l1l'I 1~ V~ l~tl1'11{l11lilV 

"" '1 1 "" ~ """ "I"" 1 1 "" ~ .....,. " fl1'I~{l~mfl ~Vl~ 'I'Wfl~l'lJ'UV 1.4.1 U{l~ 1.4.2 11ml~'I1fll'IlJ'Il.J1Wmfl ~r.n~ 'I'Wflfl1tJ11ifll'I 

.....,. ill" ~ 1"~ .... " . • " :JJ .... " d. 4
'U11CJ1{lU{l~1THV'W tCJ1'lJ~l'lJ'UV 2.5.3 lm~ 2.5.4 fltJ ~'I1fflUYi'W~fl{lltJ'V1~1'Wfll'IfI1m'l1V'lJ1U"Ct1 5 fl'I~ 

rlfll~VflffltJ~'W {flClltJ~ V~ffll.J1'I fI~~~mfl"l~r.n~1'IUflVrjl~ff~11ff'lJV U{l~ij,j7'lJ1W l.Jlflfl1lffltJ 

QI a' QI 'j/ " 
'Yi'W ~~~~'W 

6. Streptococcus 

.... " zooepidemicus fflV'Yi'Wllfl{llV 

II " ,,11 , , 
d .4 QI 11'" d 4 .do dd "" I 
mV~l'11V S. zooepidemicus fflV'Yi'W ~ flCllV ~'Wtll'l1l'ImV~ l'11tl1'11 m'V11'11l.J1~ff'lJ'V1'lJfll'I UlJ'I 

" . . 
~'WU'I1ri~'UV~Ul~1{llil'Wfl\11flff , lmff ~~fll~ff 'lJV{ll~ff U{l~UiI~firjvVff{llV Yif2W'I11J1J..rV~ 

" . 
(28-32 V~WI1CJ1{l1;Vff) fl1l'lJ1~1'IV'U'UV~fl1'I1'Urjl111'W 200 'IV'U~V'W1Yi tll~"'1191V 7 i11'lJ~ 

,j~l.J1W"'114tl1~l.J~'W 20 ltJv11CJ1'W~ (,j~l.J1~'I9iV,j~'lJl~'I) Ult191fl ~1l.J11fl'Il~"yfll'I1'il7t'\! filfl1ll.J 
tI • t1"I 

1il'Wmfl~1~ ,j7'lJ1WUlm{lYi1'11~VVQ 1m~,j7l.J1W mfl1~Vl\1hUflYin{llfll'I1~V~1~V~1~ ., lflV11! 

1V 'W 1CJ1'l1 ~ ll.J,rV 2.5.4 
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lrltl '~'lflJ~'lJtl'lUl1ri'lm{'l.H)tJ~nnJ1~fflJ'il10.,j'tl 6 ll~l vl1m'j~tJU'l.JnJ~:IJ1f.U~lfl'jffl~lJ 

~tJltJmm'jff111f'Um'jrlii\PIf)'j~ltltJ 1 - 100 ofmitliim 
~ ~ 	 ~ ~ I I 

<) .cs ~ 	 QI ~ G\ .cs ~ CS .cSd ... 1 
L~ mM'lI'lftl s. zooepidemicus ff1tJ'WtJ1l0C'lltJ L tJ mm'j lC'ltJ'lI'lftl1l1 C'll'Vl1l1:1J1~fflJ'VllJm'jlllJ'j 

~tJtJ~:IJ1f.U'lJtl'llll1ri'lm{'UtltJ 1-100 OflJ~tlii\PI'j ~tlf.Ul1fliJ,rtl'l (28-32 tl'lffWlfC'll9ftJff) m1lJl~1'jtl'U. " 
j.I , 	 " , 

'lJtl'lm'jl'IJ~hltltJ 200 'jtl'U~tltJ1Vi mtJr11l'lftl 7 il llJ'l tJ~:IJ1f.Ur11l'lfm~lJ~tJ 20 ltJtl{l~tJ~ (tJ~:IJ1\P1'j 
. • 

~ 

~tltJ~:IJ1m) l~mllmh'lVinC'l1~1'l'111~1~~\PI1lJ1lm1~~m'jl'il~ty ~lfll1lJl1JtJf)'j~~1'l tJ~:IJ1f.Uth 
..::i~, .q \T) <)Qd d~, "I" Y ·<r.q.r:j 

\PI1C'l'VlIl1C'ltltlQ llC'l~tJ'jlJ1f.Uf)'j~ L~tJ1\l L'jtJfl'VlnC'llm'jlC'ltJ'll'lftl\PI1'l'1 L~tJTlimtJ LClflJ \PI1lJ'lJtl2.5.4 

~ ~ 

8. 01 'j ffml1i1'il i tJ'Vl1'l mtJfl1'W'U1'ltJ 'j~ m 'j ~VO1'j I ~ tJ'lI'lftl ff1tJ~tJ nOC'l 1tJ. 
, 	 SI SI I 

8.1 fll1lJltltJf)'j~~1'l.yjIl1:1J1~fflJ~tlm'j l~tJ'll'lftl ff1tJ~tJnOC'llm~tlm'j rlii\PIf)'j~ '~tJ1C'l15lJfl. 	 " 

l~mitJ'l s. zooepidemicus ff1tJ-WtJ iOC'lltJ'l tJmm'j litJ'll~tlll1C'll~lltJ 'j ~tJfll1lJl1JtJf)'j~~1'l 
t j.I " 	 " ",.q y do ~ ~ 	 Gl" d ~ d 'G\ 'jJ dQI 	 QI 

l'jlJ\PItJ'lJV'ltl1111'jlC'ltJ'll'lftlllJtJ 6.0 - 7.5 flltJ A\PIflll~m'jlC'ltJ'll'lftl'Vl1l1:1J1~fflJ~'ll'lftJ LtJ'lJtl 6 lO'U\PIl 
~ 

mh'l.yjnC'll~l'l'1 tJ l:1J11lm1~~m'j l'il~ty ~lfll1lJltltJ f)'j ~~1'l tJ~:IJ1f.U11l\P11C'l UC'l~fll1lJl.,rlJ.,rtJ'lJtl'l 

lClfl~tJlJ'~tJ1\l15ltJ \PI 

, 	 " " , 
8.2 	 ~f.Ul11JiJ.yj1l1:1J1~ fflJ~tlm'jl~tJ'll'lftl ff1tJ~tJ iOC'llm~tlm'j rlii\PIf)'j~ '~tJ1\l1 'jlJfl 

a d' ~ QI" d gJ 0 

llJtl'Vl'j1'Uflll~m'jlM'lI'lftl S. zooepidemicus ff1tJ'WtJ~0C'lltJ 'Vlll1lJ1~fflJ'il10'IJtl 8.1 'Vl1f)1'j 
~ ~ 

utJ'j~tJ~f.Ul11JiJ'ltJm'jl~tJ'll'lfmtltJ 25 tl'lff1lClfC'll~tJff 30 tl'lff1lClfC'll9ftJff ~f.Ul11JiJ,rtl'l (28 - 32 tl'lff1 

. d 	 d Gl" d~.::i QI'jJ.q tI CII 

lClfC'llClftJff) llC'l~ 37 tl'lfl'llClfC'llClftJff flltJ L\PIflll~m'jmtJ'll'lftl'VlIl1:1J1~fflJ~'l'IJtl 8.1 llm1~11~rlC'lm'jl'il'jtu 
... " 

~ 

~lfll1lJl1JtJ f)'j~~1'l tJ~:IJ1f.Ull1\P11C'l llC'l~fll1lJl.,rlJ.,j'tJ'IJ V'l 1 Clfl~tJlJ '~tJ1C'l15ltJ \PI ... 

lSI" 	 , 

8.3 fll1lJ 1~l'jtl'U.yj 1l1:1J1~ fflJ~Vm 'j l~ tJ'll'lftl ff1tJ~tJ iOC'llm~tlm'j rlii\PI f)'j \PI '~tJ1\l15 lJfl 

~ 	 QI tI .: ~ d QI l1)9J d 
IC'ltJ'l S. zooepidemicus ff1tJ'WtJl1 o C'l1 tJ'l tJ m111'j mtJ'lI'lftlll1m'Vlll1lJ1~fflJ 11C'l'l'il10 L\PIflll~'Vl 

~ 0 "I'" d I ?t I d 

1l1:1J1~fflJ'il10'IJtl 8.2 'Vl1m'jlllJ'jrltJfll1lJl'jl'jtl'U'lJV'lm'jl'IJtJ11lJtJ 200, 250 UC'l~ 300 'jtl'U\PItlm'Vl 

http:l'jtl'U.yj
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'U'YI'YI 3 

3. 1 ItJ~fJ'UllifJ'Ufll·H~~tuUCl~fll'jv-.!~\9Im\9l1~HJ1Cl htJtl1\91fJ S.zooepidemicus ATCC 35246 'lw 
o '" 

"S' " , 

fll'l11'j l~fJ'llt)fm-rimn'j v-.!~\9I i 'W 'j:::~'U'U1\911'U~1I1Cl~ i 'W 'j~~'Ul1 Cl fl\9lI'U~l 

~ QI a ~ Q.I ~ Q.I IV tI d 0 ~ d 31 
I'W fl 'I ~1 tl tl1 'j tl \9I1Cl fl fH 'lJ'fl Cl' 1fJYl 'W 1i tl Cl1 tt'l1 Cl 'I tl1 'j tl Cl1 ttYl 'W 1i ~::: 'lJ ~ 1'W 1 'WI 'lJ'fl 'Yl \91 fl 'I 'Yl\91 Cl'fl'lJ. .' 

~ ~ 

~ 1'W 1'W 'lJ1 tl ~,:nr'W ~'llm fJ'lJ lli fJ'U fll'jfi\9l1 ~flmt)fflCl'l fJ~'W ntl Cl1 fJ 1 'W 'j::: ~'lJ'I1 Clfl\9l'Yl \9IClfl 'lYl ~fl'lJ fll'j I'll ~1• 
" "" ,

UCl:::1'W'j:::~'lJ'U1\911'U~1 1\91m~fJ'l s. zooepidemicus ATCC 35246 i'Wm'l11'jI~fJ'Ht)ffll'l1Cl11-riflfll'jv-.!~\9I 
~ ~ . 

Cl'\9I'jtJ1''lJtJH~ltl Nimrod (1986) (.f11tlv-.!'W1tl tl .,j'fl 2) tJ~'lJ1\91'j 5 iiCl~~\9I'ji'W'I1Cltl\9l'Yl\9lClfl'llt)ffl~'lI'i''Wli" . 
1~~tui'Wm'l11'j TSB (.f11tlv-.!'W1tl tl .,j'fl 1.2) mfJ 7 i'11'lJ'l tJ~'lJ1Un111:5tll~'lJI'i''W 20 ItJfl{I~'W~

u • 

" " , I

(tJ~'lJ1\91'j/tJ~'lJ1\91'jm'l11'jI~fJ'llt)ffl) li'j1fJ'l1'W 1\91fJ ~'j11'tl fl'lN"J (2540) tl11'lJlil'Wm\9l-~1'l 6.8 li• 
flW'I1.f1ii-Htl'l ,j'lJI'UV1~m1'lJ1~1'jfl'lJ 200 'jfl'lJ~fl'W1~ 1~'WI1Cl1 48 i'11'lJ'l Ilitt'Utl'Ufll'ji~'U1\911'U~1~'l. " 

<JI~ .t::\ QI ~ rid tI.t::\.Q ~ 
l'lJ'I'lJ'fl S. zooepidemicus ATCC 35246 tJ'j'lJ1W'I111'lJ'fl 20 ItJmICJf'W\9I (tJ'j'lJ1\91'j/tJ'j'lJ1\91'jm'l11'jlClfJ'l 

" I "" 

It)ffl)1'W'U1mtJ'lJ''lJvl'U'W1\91 250 iiCl~~\9I'jliijm'l11'jI~fJ'llt)ffl 50 iiCl~~\9I'j 1Im1:::",tJ~'lJ1W m\9l1~HJ1Clh 
" " " ~ 

tJtll'i'1fJ11llfl'W lCJflf\9l1'lJ11l 2.5.4 Yl'lJ'".h fll'jI~~ty'Ufl'l S. zooepidemicus ATCC 35246 l1'l i 'W'j:::~'lJ'U1\91 
, I , " 

1'U~1 IICl:::'I1Clfl\9lliijfll'j I'U til ijfll'jI~~tu i m~'I~fJ'ltl'W 1\91fJlifll'j v-.!~\9I fl'j\91 1~tt1Cl htJtl~:::I~'lJ~'W 1tJYl~fl'lJ 
u " 

u~ 'j :::~'lJ'I1 Clfl\9ll'U ~1i -HU'W 11U'lJ fll'j v-.!~\9I 1 tJ1 'W 'Yl1'lI~fJ1tl'W tl'U i'W'j:::~'lJ'U1\91l'U~1 i \9IfJi -Hfll'j v-.!~\9Ifl'j\91 1~ 

fJ1'j htJmJ;'l~\9I~i'11'lJ'l~ 24 1'l1'Wtl'W (\9I1'j1'l~ 4 , ttJ~ 20) 

~ 

~'lt!'W ~'ll~fltl i ~fll'jfi\9ll~fltl1 'W'j:::~'lJ'I1 Clfl\9lI'U~li'Wfll'jfi\9ll~fltlCl'ltt~'W ntlmm~mil'Wfll'jCl\91• 
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1l1'n:j~ 2 f)l'H'il~tyu?1::::m'.i~illlm~ leJV1'J hiJfll~tJ S. zooepidemicus ATCC 35246 hWl'l11'.i 

!itJ.:J!~tJ !'I'!?11!~tJm'.i ~il1l1 'W '.i::::~'IJ'Ul~!'\nhu?1::::1'W '.i::::~'IJ'I'! ?1tJ~'Yl~?1tJ.:jYl~mJ!'Ut.i1 flll'.i 1!~11 'Wf)1'.i !'U~1 
200 '.itJ'lJl'itJ'W1Yi ~~ru'l'!iJ]j'l1'tJ.:j ~'.hfl'.il::::rhJ~:IJ1rum~ leJV1~hiJfI~ltJ1~!tJ'W lCJflf 

o 

3 

6 

9 

12 

15 

18 

24 

30 

36 

48 

0.219 

0.685 

1.142 

1.203 

1.215 

1.239 

1.288 

1.300 

1.324 

1.349 

1.300 

tJ~:IJ1ru HA 

(11f)./?1.) 

12.67 

98.63 

169.47 

172.91 

170.13 

170.47 

175.22 

180.83 

167.60 

154.96 

161.26 

0.203 

0.510 

1.167 

1.174 

1.232 

1.230 

1.288 

1.305 

1.373 

1.354 

1.232 

tJ~:IJ1ru HA 

(11f)./?1.) 

10.22 

101.05 

116.465 

126.51 

130.258 

133.84 

135.99 

139.205 

133.86 

130.38 

113.92 

http:mJ!'Ut.i1
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!1t'l1 ('u11lJ-:J) 

• iJ~lJ1wmll '~Wltl hiJm~~1J'U11l!'Urh (iJ"iln1lJvitlilm) 

.... iJ~lJ1Wmll i~tI1tl hiJm~~1J'l-'''tlll'YlllmN'V'l~tllJ!'Urh (iJ"iln1lJvitlilVl';i) 

. ~ ~ 

~iJYJ 4 m';i!~~ty!m~m';ir.lilVlmll i~tJltlhiJfl11ltJ S.zooepidemicus ATCC 35246 hlm'l11';i!~tJ-:J!:;;tl 
.dt ""i QI ' QI 9J I ~ .c::::.3,J 1 .?I

!rm1!'V'l tl mm"Vl 'U ';i~1l1J'U11l! '\ItI1U" ~ ';i ~1l1J '11 "tlll 'Yl1l" tl-:J'V'l ';i tllJl'UtI1 'Yltl W'11 fllJ'I1 tl-:J ,fllfl1llJ !lJ'U. '" 
mll-~h:u~lJ~'U 6.8 ,tl\P1';il1~1 i'Um';i !'Urh 200 ';itl1Jvitl'U1YJ i!ml~l1iJ~lJ1Wmll i~tJl" hiJfl~ltJi~ 

'" 
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"'0931"''''0' 31 ... 1IJ"i
3.2 fll':i'h'fl'Wl ~l1lfl~fll':iflClltJ'Yl'WYi S. zooepidemicus ATCC 35246 ~1tJU~"flMl':il ~1 Aflm~• 

d 
':i fl'lJ'Vl 1 

l1lfll':i91mJlfll':iflClltJ~'Wf s. zooepidemicus ATCC 35246 ~1tJfll':illltJU~"flMI':ilI11flm\PI~ 
~ ~ ~ Q.< ~ ~ ~ ~ <) .d '9 .& ~ dI

mllJtJl1~"''W 254 'Wl1'WllJ\PI':i ~~tJh'l111'h'fl\PI"\PI'WmtJ 7 'h'1 AlJ" C)f"fltJ ~'W'h'1"fl"flm"fll':il'il':iUl'Vl1fltu
III 'U tI 'Y 

, "" I 

( mid log phase ) lm:::~1!'W'Wfll':iflClltJ~'Wf\PIllJl1i1'W'lJ'Vl~ 2 .fifl 3 'illflir'WU11~fl~~,h'Wfll':illltJU'ff" 
., . . 

flCl\PI':i1111flm\PIlJ1tilJl~tJ,,1'W~ij~ fltu'l1flii 37 fl"ffllC)fClL91tJ'ff Ltl'W!1Cll 24-36 9111m ir'lJ~1'W1'W1fl h 
q "' 

\PIl':il"~ 3 ~1'W1'W1flhi1~I'il~ty(1flhU~':ifl~) Im:::~fltJCl:::fll':i':ifJ~'IW" Streptococcus zooepidemicus 

A TCC 35246 fl1tJ'I1cl"'illflf11':ill-){)U~"flCl\PI':il b 1fl!el\PI fl1llJtJl1fl~'W 254 'W 11'WIlJm ~!1m~1"1 

nell (l'Wl~) o 11"'d J'.;
'ill'W1'W fl el'WmeltJ'illfl'ill'WI'Yll:::mtJ"I'h'fl 

til .:::t. .:::t..:::t. 

(IC)fel el\PI fllJel elel \PI ':i) 

31 
':i fl tJel::: fll ':i 'j" fl~ 

0 1.60 X 10
8 100 

15 5.45 X 10
7 34.06 

30 2.02 X 10
7 12.63 

60 1.29 X 10
6 8.06 

80 8.60 X 10
6 5.38 

100 2.70 X10
5 0.17 

120 1.10 X 10
5 0.07 



---- ---- -- ---- - --
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fll1lJmlfl~lJ 254lJlllJllJlP)'j ~n(ll~W'1 



22 
" , 

3.2.1 f11'jrl~!i1eJfII~eJmnVW'Wn'\n)'1 S.zooepidemicus ATCC 35246 Yiff1lJ1'jf;)rlil\9lfl'j~I~W1"h 
q 'U 

"" II] 3i'WTI !~ff'l 
'0 

,.. I ," " 

f11'j rl~!i1mH~eJff1VW'W inmvYiiifll'j rlil\9lfl'j~1 ~W1'JL'jiJTll~lJ~'W '1 'W'Il'U 'JJilJlJlJ!!"~'I'J~VlJlJ 

, iI I Y 

liiml1!~eJYi~1'W f11'jll1VU ff 'I 5"\9I'j 1 1-) LV!"\9I '1'W 'lf1'1nm 80-120 1'W 1Yi lJ1Vi1f11'jrl~!i1eJn'll'U 

'JJilJlJlJL~Vf11'j~clmH.u~ LTlL"ij~ii'\J'W1~'l'l1tY lm~iidJeJnlJ1n 'I1cl'l1l1noUlJl1j'Wnm 24-36 ~1LlJ'I 1~ 
" , 'jJ"

l~eJYi~l'Wf11'jrl~li1eJn'll'W'JJilJlJlJ;1'1'11lJ~ 244 LTlL"ij ~lJli1eJnLTlL"ij ~1'W1'W 60 LTlL"ij lJ1rl~li1eJn 
,... "" " " 'l'W'Il'U'YI~VfllJ~eJl'JJ L~v'\.hlJ1!~V'I'l'Wtll'l11'jl~V'Il~U1'I1"1 (fllflrl'W1n n .,jU 2) 1~1~eJff1VW'Wnnmv 3. .. . 


, ", 
ff1VW'WnYiiif)1'j rlil\9lfl'j~ l~w1"hiJTll~lJ1nn';hff1VW'Wn~'1IPi''W ~'1!!ff~'1 '1 'W\9l1'j1'1Yi 4. .. . 

, ," 
\9I1'j1'1Yi 4 1'JJ~ V'lJ1Yi ViJ'JJ~lJ1tu fl'j~ l~v1"hiJTI '1 'W tll'l11'j 1'I1"11~eJf11'j rlil\9l'\JU'Iff1VW'W n~'1IPi''W .. . 

... 0' 
ff1VYl'Wli• 

3i ~ J 
'j eJ V" ~ f11'j 1YllJ'\J'W 

'\Ju'Ifl'j~I~V1".. hiJTI 

AU21 275.32 52.76 

Aun 248.50 37.88 

AU7 242.16 34.36 

ATCC35246 180.23 

I ,.. ," " 

liiml1ff1VW'W inmV;1'1 3 Yi~l'W f1l'j'YI~ffeJiJ'Il'W 'VJ~VlJlJ \9I1lJf)1'j'YI~"eJ'I '1 'W.,jeJ 4.2 lJ~:~V-:j '1 'W 
I " ",.. 

tll'l11'j I'll "11~Uf11'j rlil\9lunTl1'1 '11 cl'l1l1nii f)1'jthV1~eJ1'JJ 5 Tl1'I L~ VVi1f11'j'YI~"eJ'II'lf'W1~V1tliJf11'j 
" " ,

'YI~ffU'IJ'Il'W'VJ~VlJlJ 1mV'lJ1YiViJtl'IJff1VW'Wi~'1IPi''W 'JJ~lJ1tu fl'j ~1 ~V1'J hiJTlYirlil\9l1~!!ff~'111"l 'W\9I1'j1'1 
d 
'YI5 
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\9ll':il-:j~ 5 f11'j'Vl1Hfe:JiJmllJt'CYt)tl'ji'Wf11<HI~\9lmfl l~tI1t1 hiJfI'IH1-:j'CYltl~'Wi fmltl~~l'WflWintlU'CY..:j 

flblfl'jl1'J lm~\9l 1 HliJ 

,j~lJ1tumfl l~tllf1hiJfI 
'" ~ 

I I a 
flfl'Wf11'jmm'lHl* 

,j~lJ1tumfl l~tI1~ h 
'" ~ 

.q Q.I I a 
'WfI'YI ~-:j ~lflf11'j mm'lffl 

~ 

5 flf-:j 

( il~~~flflJ~fl~\9l'j) 

AU21 275.32 203.13 26.22 

AU72 248 .50 202.31 18.59 

AU7 242.16 184.84 23.67 

ATCC 35246 180.23 

, ~ 

'V'IiJil S. zooepidemicus 'CYltl~'Wifl~1tl'Vil~l1-:j 3 'CYltl~'Wi iif11'jH~\9lmfll~tllt1hiJfI ~fl~-:j 
'JI JJ "" 

~lflrifl'Wf11'jcilmt);fl 5 flf-:j lfltl'CYltl~'Wi AU 21lfcl-:j~lflcilmt);fl~1'Wd'W 5 flf-:jll~d H~\9lmfl 
~ , ~ 

l~tll~ hiJfI~fl~l~lflrifl'Wf11'jcilmt);flflflt~'W!fltl~~ 26.22 'lJtu~-¥i AU 72 lfcl-:j~lflcilmt);fl~l'W'J'W 5 
'" ~ 

fli'-:jU~d H~\9lmfli~tI1t1hUfI~fl~-:j!fltl~~ 18.59 U~~'CYltl~'Wi AU 7 H~\9lmfll~tllt1 hiJfI~fl~-:j!fltl 
, ~ ~ 

~~ 23.67 U~~tijfl!mtliJt-¥itliJ,j~lJ1tuf11'jH~\9lmfll~tI1~hUfllfcl-:jf11'jcilmt);fl 5 fli'..:j'IJfl..:j'CYltl~'W£'" . 
fl~ltl 3 'CYltl~'Wiv-:jfl-:j~-:jflil'CYltl~'Wii-:j~'W ATCC 35246 lfltl 'CYltl~'Wi AU 21 , AU 72 U~~ AU 7 

~ ~ ~ 

lfcl-:j ~lflcilmt);fl~l'W 'J'W 5 flf-:ju~dV-:j'CYllJ1'j()H~9'Imfl l~tll~ hiJfll~'CY-:jflil'CYltl~'W£~-:j~'Wflflt~'Wffltl
'" '" . 

~~ 12.71 12.25 tm~ 2.56 9'lllJih~iJ 

~-:jJ'W ~-:j!ftflfl'CYltl~'Wi AU 21 1,jVilf11'jfl~ltl~'W i~fl l,j ,-Ytfl i..rl~'CYltl~'Wifl~ltl~ii,j'j~ 
~ 

iY'Vlim'V'li'Wm'jH~\9lm~ l~tll~hiJfI l~lJ1fl~'W 
'" 
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o .II ., <I i 
'Ul S. zooepidemicus AU21 ~.:JmntJ'Yi'U~lJ1'illn S. zooepidemicus ATCC 35246 ~Wf11'HntJ 

.. 
1Iff.:Jfl(l~'jllJ lO1(1~!!(l~rlil~m~1~tJ1'J i 'jiJfll~~.:J"l~ 203.13 iJililni'lJ~'e)il~'j lJ1nmtJrl'UiCJ11~'.w 

., II) i "" '" .II 'I ~., ~ 0

f11'jQltJ1Iff.:J'e)(I~'jl n 'e)!(I~'Ul'U 60-120 'J'UTVl ~.:J ~'11'e)~'jlf11'j'j'e)~'j'e)tJ(I~ 4.0-0.02 (mflrl'U1n fl) '\.J1 

" . 11" " . I 

!~'e)Yi~l'Uf11'jQltJUff.:Jfl(l~'jll'J i'e)!(I~lJ1!~tJ.:Jl'Um'l11'j!~tJ.:J!~'e)!!~.:J TSA (mflrllJ'Jn n ~'e) 3) UlJt'UYi 
. I 11" 

i'i~!tl'Uldm 24-36 i'J ilJ.:J U(I~Yilf11'jfi~!ii'e)nffltJ-w'U fn(lltJ.rr'U,j~lJJJiJu(I~ .rr'U'VJ~m~iJ!'lf'U!~tJ'Jtl'Utl'U 
Q,I" Q.I cI ~ 'jJ 

f11 mm tJ'Yi 'W llff1tJ'Yi 'W ~~ .:J~'U 

.. . . 
QI ~ .a dl'1 Y Q.I cI d.c:t. lIJ i

3.3.1 f11'jflm(l'e)f1!'lf'e)'Vl ~~\llnf11mmtJ'Yi'U1l S. zooepidemicus AU21 'VlffllJ1H)rl(l~m~ !~tJT'J 'j 

iJfl '1~~.:J i~tJf11'jnmtJrl'Ui~'JtJUff.:Jfl(lmll 'J i'e)!(1~ 'j'e)'U~ 2 

'11 "'.:Jf11'jQltJUff.:Jfl(lmll'J i'e)!(l~~'e)!4'e) S.zooepidemicus ffltJrl'Ulf AU21 ~'~\Jlnf11'j 
.. 

nmtJrl'Ui~'JtJUff.:Jfl(l~'jll'J i'e)!(I~'j'e)'Uu'jn !tl'Uldm 60-120 l'U1Yi ~Yilf11'jfi~!ii'e)n.rr'U,j~lJt;]iJi~tJ 
I , " I 

f11'j~"'nEJru~ ifl huYilj'tJ'Ul~ tmu u(l~lj!i'i'e)nlJ1n 'I1"'.:J\JlnUlJ!tl'UId(ll 24-36 i'J ilJ.:J '~!'if'e)Yi~l'U 
'U .. .. " . 

f11'jfi~!ii'e)n.rr'U,j~lJt;]iJ~.:J'I1lJ~ 470 ifl i(lu i~tJ~~'I1"'n~llJ"'nEJru~ ifl huYilj'tJlJl~tm1iu(l~lj!i'i'e)n 
• .. .II .. .. .. 

lJlnu(I~rilJ!ii'e)n iflhum 60 ifl i(lu !.;j'e)fi~Hii'e)nl'U.rr'U'Vl~tJfliJ ~.:JYil i~tJf11'j!~tJ.:Jt'Um'\11'j!~tJ.:j!~'e)
• • 'U 

.. . 
il.:J~'U ~.:Juff~.:Jl'U~l'jl.:JYi 6 

http:4.0-0.02
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~l'Jl~~ 6 ~m~,I.H-Yi ~'IJ,H1JlW m~ lerm\l hUfll'Wfll'l1l'J mm~vtt)fll'JN~~~t)~ffl~";'Wii~~'W 
S.zooepidemicus AU 21 n'IJffl~~'Wiflm~~Nl'Wfll'Jm~uff~tift~'Jl'11mft~ 2 'Jt)'IJ 

... 0' 

ffl~~'W~ tJ~1JlWm~ ler~l\lhUFI 

(iJft~ fli'1J~t)~~'J) 

!t)~ft~fll'J ~~1J~'W 
~t)~m~ ler~l\lhUFI 

BU42 312.04 59.43 

BU38 299.88 53.22 

BU125 284.03 45.12 

BUll 281.37 43.76 

BU56 277.38 41.72 

BU94 274.88 40.45 

BU3 272.34 39.15 

BU62 268.63 37.25 

BU14 243.06 24.19 

BU25 225.69 15.31 

BU87 212.96 8.81 

AU21 195.72 
.. 

brlm!lffl~~'Wiflftl~i~ 4 ~Nl'Wfll'JVl~fft)'IJ~'W'VJ~~1JiJ ~l1Jfll'JVl~ftt)~l'W,j't) 4.2 1Jl~i~~l'W 
A .::. .::. QI I 1 ~ d'" 91

fll'l1l'Jmft1~~t)~'J1~fll'J Nft~m~ lerm\lh'Wfi 'I1ft~fll'Jmm'll't) 5 m~ ~m~'IJ~-Yi~'lJn'IJffl~~'W~~~~'W 
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~1'l 1'l~ 7 f)1'l'V1f1fftJ1Jfl11lJlff~tI'l lu f)1'l rl~~mflI ~tJ1'J h Ufl'\JtJ'lff1tl~'U ~ mntl~~h'Ufll':iQ1til Iff'l 

-el(lm1l11tJlCI~ 2 'ltJ1J 

... 0' 
ff1tl'VI'U 1i• 

.. 
, , "I 

fltJ'U f)1'l tlltll'lftJ * 

(iJ(l~flflJ~tJ~~'l) 

U~lJltUm~ 1~tl1(l hum'!~'l... .. .. 
, "I ... 

~lflf)1'ltlltll'lftJ 5 flH 

( iJ(l~~flflJ~tJ~~'l) 

BU42 312.04 277.94 10.93 

BU38 299.88 246.64 17.75 

BU125 284.03 199.99 10.42 

BUll 281.37 207.90 26.11 

AU21 195.72 

, .. 

'VI1J11 S.zooepidemicus ff1tl~'U~fl(lltlYil~Vl'l 4 ff1tl~'U~iif)1'lrl~~mfl'~tJ1'J1 'lUfI(lfl(l'l'il1fl .. .. .. 
ritJ'Ufll':iri1tll~tJ~1'U1'U 5 flf'l 1f1t1ff1tl~'U£ BU 42, BU 38 , BU 125 1I(l~ BUll 'l1~'l~lflfll':iri1tll~tJ•.. .. 
5 flf'lrl~~mfl'~tl1(l hUfI(lfl(l'l'il1flritJ'Uf)1'lri1tll~tJ flfllll'U~mm~ 10.93 , 17.75 ,1 0.42 Im~ 26.11 

<u 

"" I "mlJih~1J mil'lI 'l~~llJ'l1~'l~lflri1tll~tJ~1'U1'U 5 flf'l S.zooepidemicus ff1tl~'U~fl(l1t1Yi l~Vl.:l 4 ff1tl 
.. 

~'U£ ;jtJ BU 42 , BU 38 , BU 125 U(l~ BUll ~'lff1lJ1'lflrl~~mfl lijtl1(l hUfI 1~ff'lfl'.i1ff1tl-W'U£I'i'.:I 
q cu IV q 

9J or.:::.:'l9J OQ.J 

~'U AU21 flfllu'U'ltJtI(l~ 42.01 , 26.02, 2.18 U(l~ 6.22 ~llJ(l1f11J 

o .J ... 0' i 
'Ul S. zooepidemicus BU 42 91'lflmtl'VI'U~lJl~lfl S. zooepidemicus AU 21 !fltlf)1'lQltlUff.:l .. 

-el(l~'ll 111tJlCI~U(l~rl~~mfl 1~tll(lhUfI 1~ff'lfffl 312.04 iJ~~flflJ~tJ~~'l lJlflmtl~'U£9h~1t1f)1'lcu cu q q 

v , ", tJ" . 

l~tJYi r h'Uf)1'lQ 1tilIff 'l-el(lml111tJlCI~lJll~tI'l '1 'U tJl'l11'l l~tI'lI'lltJIl~'l TSA DlJ1'U Yijjfllll'Unm 24-36 
. .. .. 

i11lJ'l U(l~Vi1f)1 'l rlfllil tJ flffltl~'U~fl(lltl,)'U U~lJ.fJ iJII(l~,)'U 'YJ ~ tI.fJ iii'If'UI~ tl1n'U n1Jfll'l fl(l ltl~'U ~ff1tl .. 
Q.I 0' Q.I j/ 

'VI'U~~'l~'U 
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'" "1.% '" 0' d '" i 't '" 19J 
3.4.1 fll'jTl~m~fH'IHJfHl1tJ'VrW1i'\HH S.zooevidemicus BU42 'm'l'1m'jtlr-H'l\9lf1'j~ ~m1(l !'j'WTl ~(l'\I

" .. <0 '0 

lHl\lfll'jflmtJ~'Wn~Jml(l'\le)(l\9l'j11Jl~ml9l'J~'U~ 3• 

lHl\lfll'jflmtJ~'W i(l'ltJ~'Wi BU42~\ll1J'W(l'ltJ~'W (flmtJ~ ~l'Wfll'j Q1tJU(l' \I e)(l19l'J11J 1~m\9llJ1 

(l'~\lTlf\l lYilJ~JtJU(l'\le)(l\9l'j11J l~m\9lTlf\l~(l'llJl1J'Wnm 15-120 1'W1~ nYi1fll'jIil~lii~fl~'WtI~lJjJij~\I 
" )/" " 

1il~lii~fH~~1~~\I~'W 187 lTl htj U(l~rilJm1 60 lTl htjmYi1fll'jIil~lii~fl'll'W'Yl~tJflij~~It1\9l1lJi1i 11~\I. . ... 

. . .. 
\9l1'j1\1~ 8 lt1~ tJ'U1YitJ'UtI~lJ1tu f1'j~ l~w1'JhiJTl i'WUll'l1'j 1l'I(lJl~~fll'jr-l~\9l'IJ~\I (l'ltJ~'W i~\I~'W 

S. zooepidemicus BU42 f)'U(l'ltJ~'WiflmtJ~~l'Wfll'jQ1tJU(l'\le)(l\9l'j1b lU1(l\9l 3 'j~'U 

t1~mtufll'jr-l~\9lf1'j~ l~m1'JhiJTl 
9J ~ ,; 
'j ~ tJ(l ~ fll 'j l'YilJ'IJ'W 

(lJ(l ~fli'lJ~~~\9l'j) 'IJ~\lf1'j~ l~tJ1(l hiJTl ... 

CU47 370.13 37.86 

CU69 343.83 28.07 

CU75 327.81 22.10 

CU86 307.81 14.65 

BU42 268.48 

.. . 
tJ l(l'ltJoW'WiflmtJ~\I 4 (l'ltJ~'W(lJ1'Yl~(l'~'UTlJ1lJl(l'~tJ'j Yi1fll'j'Yl~(l~\I\9l1lJl1ifll'j i 'W'U'YlYi2 ~~ 

" )/ I " 

4.2 1~m~tJ\I!~~1'W Ull'l1'j 111 (lJl~~ilm1~,1fll'j r-I~\9lf1'j~ 1~tJ1(lhiJTllm tJ'U!YitJ'Uf)'U(l'ltJ~'Wn~\I~'W... . 
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~ l'n~~ 9 f11'J 'VlfnH)'Ufl11lJL'fft)tJ'j hJf)l'H'lilflm~l~Wl~hiJfl'IJV.:J'ffltlYl'WimmJ~~l'Wf11'JQ ltlU'ff.:J 

E~~'Jll)1m~~ 3 'JV'U 

'iJ~mill fI'J~ 1~t11[l1 'JiJflnV'W 'iJ~mill fl'Jf) 1 ~t11"1'JiJfll1~.:J ~VtI~~'IJ'Ej.:Jfl'Jf) 1~t11~1'J 
~ ~ ~ 

'" .
'ffltl~'W1i• 

" " " , ~ l.ct Q.I ~ ~ ~.c:s Q.I 

f11'Jmm'lJ'V· ~lf)f11'Hnm'lJ'V 5 flH 'Wfl'Vl~f)~.:JLlJm'Vltl'Uf)'U 

" I I.<!I

f)V'Wf) l'Hn m'lJ''Ej 

CU47 370.13 292.99 20.84 

CU69 343.83 283.02 17.69 

CU75 327.81 230.19 29.78 

CU86 307.81 263.68 14.34 

BU42 268.48 

, " 
~'U';h S.zooepidemicus 'ffl t1Yl'W if)m t1Yi 1~V1.:J 4 'ffltlYl'Wi ljf11'Jrlil~fl'Jf) l~t11~hiJfl~f)t!VtI 

~ I I ~ 

~.:JVI.:J 4 'ffltlYl'Wi LijmYitl'Un'Url~rlil~~v'WU'Jf)l'Wm'jl.:JYi 8 'ffltlYl'Wif)mtlVl.:J 4 mtl~'Wi 11~.:J~1f) 
"" ,

rilm:j;V~l'W,)'W 5 fli'.:JU~,) lj'ffltlYl'W11 CU 47 u~~ CU 69 YiV.:J'ffllJl'Jtlrlil~fl'Jf)1~t11~ hiJfll~'ff.:Jf)';h. ~ ~ 

'ffltlYl'Wtli.:J~'W BU42 ~f)L1:I'W~VtI~~ 9.13 Ll~~ 5.42 'lJill~~ CU75 U~~ CU 86 11~.:J~1f)rilm4v~1'W,)'W• 
'" I '" , 

5 fli'.:JU~')~'Ul1'ffllJl'J tlrlil~fl'Jf) l~t11~ hiJflvhf)11'ffltlYl'Wivi.:J~'WBU42 u~~Lijmm t1'ULYitl'Uf11'J 

"" " rlil~fl'Jf) l~t11~ hiJfln'Ej'Wf11'jrilm~V~l'W,)'W 5 fli'.:J'lJV.:J'ffltl~'Wif)mtl'Vi.:J 4 ~'Ul1 rlil~fl'Jf) l~tJl~hiJ 

" fl~f)~.:Jmf)nV'Wf)l'Jrilm:j;v ~f)L1:I'W~VtI~~ 20.84 I 17.69 ,29.78 U~~ 14.34 ~llJ"lfl'U'lJV.:J'ffltlYl'WTI• CU 

47 , CU 69 , CU 75 u~~ CU86 ~llJ"lfi''U 

" " 
fl.:JtJ'W ~.:J-U1 CU47 l'iJv'ilf)l'Jf)mtl~'WTI~V l'iJ rriv 1'I1'l~'ffltlYl'WTIf)mtlYilj'iJ'J ~i1'Vlnm~ i 'Wf)l'J 

" rlil~f)'Jf)i~t11~1'JiJfli~lJlf)~'W 
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~ ~ .,; 'I '" " 3.5 f)1'.i'l11mllH'UlJ'U'U'VlIl1lJ1~fflJ'U'tl.:J NTG !'Uf)1'.ifH'l1tJ'YfW~ S.zooepidemicus CU 47 

, , 'jI , 

~'UI i'J tl.:J 11 lf1YH'l'vhnr:hf)1'.ifHl1tJ'W'U MI1tJUff .:J~~\Pl '.il111 'tlI~\Pl1'U r1.:Jffl:1J'.itl'Ufi ~1'U lJ1 ffltJ• 
~ '" 'I '" ,,~'W'U1ff)mtJ1,rymHil\Plfl'.i\Pli~Wl'J1 '.i'l1f11'Ulr~lJ1ru~1:UfI.:J~ tilf.:JlJf)'W'U !'Uf)1'.if)mtJ'W'U~~1mlff.:J 

" ,
~~\Pl'.il111'tl1~\Pl f)1'.i'Vl~~tl.:J~'tlltJ~.:JYllf)1'.if)mtJ'W'Uil~tlfif1~I~'tlf) 1~tJ1~ff1'.i NTG 11~1f1~I~'tlf)ff1tJ 

vr'U(f)mtJ~1,rH~Hil\Plfl'.i~\l.:J~.:JYll1~tJ 'h4'tl _So zooepidemicus CU47 ~Hil\Plfl'.i~l~tJl'J hiJfll~\l.:J 
" ~~ fi'tl 292.99 iJ~ilf)i'lJ~'tlil\Pl'.i lJ1f)mtJ'W'U(~tl~1tJffl'.ilf1ij NTG l~tJUtJ'.iM'Ufl11:1J1'1i'lJ~mi.:Ju~ 50

200 llJ lf1'.if)i'lJ~'tliJ~ililm1'U'Vl~ff lJ1il~f) 'l1vkvJ'tl{ r11f111lJlrl'Ufl'.i~-~1.:J 6.0 ~'tlrul-lfIiJ 37 'tl.:Jfl'1 
" , 

• 'U 

, 
Itilf~l91tJff 1~'U11~1 30 'Ulfi 'I1~.:J111nf)1'.if)mtJ'W'U1i lhl~mjlJfi 37 'tl.:Jfl'11tilfm91tJff 1~'Ul1m 24-36 i'1• 

1m l1'U~1'U1'U lf11~li~I11~ty (1f11~li~'.i'tl~ ) U~~f11'U1ru ~'tltJ~~f)1'.i'.i'tl~ l~H~ 

\Pll'.iN~ 10 ~1'U1'U lf1 hli~I11~ty (1f11~li~'.itl~) 1I~~~'tltJ~~f)1'.i'.i'tl~'U'tl.:J S.zooepidemicus CU 47 f11tJ 

'I1~.:Jf)-IJf)mtJ'W'U1i~1tJ NTG 0-200 llJ lmf)i'lJ~'tliJ~il~91'.i• 

~ ~ ~ o lid"; ,%,J 
'.i'tltJ~~f)1'.i'.i'tl~fl11lJl'UlJ'U'U NTG 111'U1'U fI ~'Ulll~tJ111f)111'U1'W1~IMWl1'tl 

~, ~ ~Q 

(ilJ 1mf)i'lJ~'tliJ~~il91'.i) (Itilf~MWlJ~~~\Pl'.i) 

70 10056.50 X 10

750 20.18 

100 

11.40 X10

2.7115.30X10
6 

5150 0.31 

200 

17.50 X10

0.0422.60 X 10
4 

, I " I 

'Vl'U':h lij'tlmllJl'Ii'lJ~'U'U'tl.:J NTG l'WlJ~'U Yll1,r~'tltJ~~f)1'.i'.i'tl~~~~.:J\PlllJih~'U 1I~~lii'tl.:J111f)m'.if1~ltJ 
QI fI 'jI ~ .ci Q.I tid ~3J I I $I ?t I d 0 ~ 
'Vl'U~~1tJ NTG 'U'U f111~'Vlm'.if)~ltJ'Vl'U~'Vl1'11'.i'tltJ~~m'.i'.i'tl~'tl~1'U'1n.:J'.itltJ~~ 0 - 50 IlJ'U'lf1.:J'Vl'Vll1'11 

, , ., 
In~m'.if1mtJ'W'U(fi~fi~~ (Miller, 1972) ~.:Jl1'U ~.:JI~'tlf)1~fl11lJl~lJ~'U NTG 50 llJ1mf)i'lJ~'tl 

I So' I , , 

iJ~ilil\Pl'.i 1I~1~.:JUtJ'.iM'Unm1'Um'.ifil~mYlJMffn'U NTG fi11~1,rtJ'.i~iY'Vl1ifl1'Wm'.if)mtJ'W'U(fi~fi~~ 

~tlltJ 
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, v 

~lHi 6 'fI,)llJfflJ'W\J£'J~"rh~~fltJ"~f11'J'H)~'lJfl'l!:jffl S.zooepidemicus CU47 'I1"'1f11'J1ilJ':hlJf11J (l'1'J 

NTG ~'fI,)llJ!~lJ.u\J'J~"'I'11'1 50 - 200 !lJ 1'fI'Jf)i'lJlPifliJ,,~~~'J ~flru'l1.f)iJ 37 fl'lffl!9f"!~tJ(l' !~'Unm. " 
30 'U1Yi 

250 
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.,d 0 OJ OJ tI ~ 
3.6 f)1ji1lj::::fJ::::nm'Yl1'l1lJ1::::~JJ~n'\1'j'IJfnHHl1fJ'YfW1i S. zooevidemicus CU 47 ~1fJ NTG 

q .. 

d 
Hl'IJ'Yl 1 

9 '" '" '" 0' 'jJ d 9 'jJ",
~t..!f)1jfl~!€'nlf)m1::::f)1jf)mfJ'YfW~ S. zooepidemicus CU 47 ~1fJ NTG l'YHl ~,\Hlo/ljlf)1jj~~ 

" .. 
~1o/1~~1t..!'lhn::::l'rh:j 0 - 50 lUtl{l~t..!~-Wt..! 'Vi'IJ ';11'11 f) 1'* NTG fl-.1-Yi-Yi 50 iJJ lmf)i'JJI9i~iJ~~~o/Ij 11~1 

, ,J 9 I .d ~ '9 I ..J ,d d"OJ 

'lJJJ1'lftl ~t..!'lf1-.1 5 - 40 t..!1'Yl 'Yl 37 tl-.1rrWlf~lC}ffJ~ ~::::1'\1~o/Ijlf)1jj~~'Il~-.11'lf~~~ !t..!'lf1-.1 27.05-0.025 C}f-.1~~ 

1t..!'Il~'lJl'1lo/l~~~-.1f)1j ~-.1rl~~11~~-.11t..!o/Iljl-.1~ 1111~::::'iU~ 7 

<LI Q)' ~fjJ ~ 91 3J '" '9'" cv,
zooepidemicus ATCC 35246 mfJ'\1~.:jf)1jf)mfJ'Vit..!~~1fJ~l'HflJJ NTG fl11JJ1'1lJJ'Ilt..! 50 !JJ ~mf)jlJo/I~ 

nm (m-Yi) o 111!:i~ d4 
~1t..!1t..! fl ~t..!m~fJ~lf)~lt..!l'Vil::::mfJ.:jl'lf~ 

til Q Qq 

(lC}f~~o/I~lJ~~~o/Ij) 

'jJ 

j~fJ~::::f)1jj~~ 

0 6.10 X 10
7 100 

5 1.65 X 10
7 27.05 

10 7.50 X 1d 12.30 

20 3.38 X 10
6 5.54 

30 2.47X 10
6 4.05 

40 1.50 X 10
4 0.025 
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.cI 
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... Id jJ d Q.I,J'j) ej 

~u'Vl 7 ':i't)u~~m':i':i't)~'\J't)~ Streptococcus zooepidernicus CU 47 'Vlf)mu'W'U1lW.ltl'ffl':ilfllJ NTG fI11lJ 

!~lJ~'U 50 llJ lmf)i'lJ~'t)iJ~~~(91':i ~n~l~l~~ 
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Q.I ~ J' d 9J '" Q Q.I Q.I rI " 
3.6.1 f)l'jft~lm)fW)j'fl'Vlff'n~m~ !Btll"h'Wft'l1".:Jf)l'jf1mtl'W'W1i S.zooeDidemicus CU47 mtl 

..... q 

)I I ," " 

f)l'jTi'~I~flmGffflffltl'W'W i f1" ltlViijf)l'j rli1lPlm~ lBtIlt]1'jUflIYllJ~'W i'W 'Il'W ,j~lJ1JiJlI"~'VJ~tl1JiJ 

Q,I Q.I rl9J I Q,I rI .d , Q.I rI 
'l1".:Jf)l'jf1mtl'W'W~mtlffl'j NTG IPlfl S. zooepidemicus ffltl'W'W1! CU47 'Vlrll'Wf)l'jf1mtl'W'W~ 

v • 

~1t1Uff .:Jfl"IPl'jll 1 I m,,1Pl 3 'jfliJ 'l1~.:J ~lf1fi~l~flf1'1l'W,j~lJ1Jm~tlf)l'j~~mHu~1ftl "ijViij'IJ'W l~ i my 
I " I ", 

1I,,~ijdjflf1lJlf1 'l1~.:J~lf1iJlJl11'Wnm 24-36 i1 IlJ.:J 1~IGffflVi~l'Wf1l'jfi~l~flf1~.:Jf1rllTvl.:J'l1lJ~ 120 1ft I" 

", " "" 'JI " 

ij ~lf1iT'Wfi~l~flf1~fli'W'Il'W'Vl~tI.f)iJ l~tltJllJll~tI.:Ji'Wfllm'jl~tI.:JIGffflmTIJ (mflrl'W1f1 f1 ~fl 2) llllGfffl. ... 
v • 

ffltl'W'Wif1mtl ijf)l'jrli1lPlm~ lBtIl~ hUfllJlf1f11lffltl'W'Wi~.:J~'WCU47 ~.:JUff~.:J i'WlPll'jl.:JVi 12 

• • v 

IPll'jl.:JVi 12 Iu~ tliJlVitliJ1J~lJltum~ I Btll" hUfii 'W fllm'j m"1I.wflf1l'j rli'\IPl'IJfl.:Jffltl'W'W1i~.:J~'U ... . 
S. zooepidemicus CU 47 niJffltli'r'Wif1mtl~~1'Wf1l'jQltlUff.:Jfl"m111 Im,,1Pl 3 'jfliJ u,,~imJlIl1t1 

NTG 1 'jfliJ 

.., " ffltl'W'W1! U~lJltu f)l'j rli'\lPlm~ lBtIl~ I 'jUft 

(iJ" i'\ f1 f lJ~fli'\1Pl 'j) 

91 c: 
'j fltl" ~ f1l'j I 'WlJ 

'IJfl.:Jm~IBtIl~hUft 

CUN20 351.42 32.37 

CUN37 320.40 20.68 

CUN 16 318.39 19.93 

CUN83 311.32 17.26 

CU47 265.49 
y 

o Q,I rI ~ I" 'JI 

'W 1ffltl'W'W1if1m tI'Vl.:J 4 Vi ~1'Wf1l'j 'Vl~fffliJ'Il'U 'Vl~tI.f)iJ IPlllJf1l'j'Vl~"fl.:j i 'W~fl 4.2 lJll~tI.:J i 'W. . ... 
I " "" 

-elm'j m TIJI.wflf1l'j rli'\lPlflf1f1i'.:J 'l1~.:J~lf1ijf1l'jcilmGfffll,j 5 flf.:J I ~tlYilf1l'j'Vl~"fl.:JI'lf'WI~tl1niJf)l'j 
v v • 

'Vl~fffliJ'Il'U'Vl~tI.f)iJ 1mtJiJIYitliJniJffltl'W'W1i~.:J~'U 1~,j~lJltum~ lBtll" I 'jUflVirli'\lPllll 
<t q,J <t '\I 
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~l':iVl~ 13 f)1':i'YI~L1'f)lJfl11lJlL1'~tJ':i l14f)1':i ~ri~m~1 ~tJ1~ hiJfI'lJf)'HntJ'W14i~l'l "1 ~i~"Hl'lf)1':iif) 

tJ11~tJ NTG 

,j~lllrum~ 1~tJ1"hiJfI.. 
" I I "i

f) f) 14 f)1 ':i tll til 'Iff) * 

(lJ"rif)flJ~f)ri~':i ) 

,j~lllrum~1~tJ1"hiJfI.. 
" " Q,I I ~ QJ

'l1 "'l '11 f)f)1 ':i tlltll'lff) 5 fI ':i'l 

rf)tJ"::'Uf)'lm~i~tJ1" h 
~ 

Clio ~ Q QJ I 

14flllJtl!'YI tJlJf)lJf)f)14f)1':i 

" I "i 
tlltll'lff) 

CUN20 351A2 300,32 -14.54 

CUN37 320AO 323,09 +0,84 

CUN 16 318,39 304.99 -4.21 

CUN83 311.32 261.32 -16.06 

CU47 292.99 
" , " 

* 'l1111tJ~'l ~1-Yi1~'I1f),j~lllrum~1~tJ1"..hiJflltJ'U14~14 , + 'l1111tJ~'l lVilJ~14 , - 'l1111tJ~'l "~"'l 

I ,: Cl.I rI dlft iI ~ Q.I 0' ~ Q ltJ 1 
'WlJ11 L'lff) S, zooepidemicus L1'ltJ'W14lIf)"ltJ'YI t~'YI'l 4 L1'ltJ'W14lI :lJf)1':i~,,~m~ t~tJ1~ ':i 
" ,,, 

iJfI"~"'l'Vi''l 4 L1'ltJ~14i U~fJ'lfl'llr1~,,~ri~-Yi,!'lf)'hL1'ltJ-W14i~'l~14 CU47 ;if) 300.32 , 323.09 1m:: 

Clio Clto Q.I 'Q 0 Q,I Q.I rI 0 Q,I 

304.99lJ""mlJ~f)"mL1'1'l1':ilJL1'ltJ'W14lI CUN 20, CUN 371m:: CUN 16 mlJCI1~lJ 

" ~'l'\J14 ~'lLfif)f)L1'ltJ~14,j CUN20 1,jYi1f)1':if)"ltJ~14,j~f)~ltJ NTG 1~tJl~.fI11::f)1':if)"ltJ~14,j 

, " 
1~tJ1" hiJfI!VilJlllf)~14

<U 

" , 
3.7.1 f)1':ifl~Lfif)mtiff)-YiL1'r1'lm~ 1~tJ1" hiJfI'l1"'lf)1':if)CI1tJ~14,j S. zooepidemicus CUN 20 ~ltJ 

~ q 

.d 
NTG':if)lJ'YI 2 

", I I Sol :II 

f)1 ':ifl~!fif)mtiff)L1'l tJ~14 i f)CI1tJ-Yi ijf)1':i ~ri~m ~1 ~tJ1~1':i iJfI!Vi lJ~141tJ'U14 ,j51 lJ iJ lJU" ~ i'J~ tJiJ lJ 

, ,." ,"''
!limhtiff)-Yi~l14 f)1':if)CI1tJ'W14i~ltJL1'l':i !flij NTG ':i f)lJ-vi 2 lllYi1f)1':ifl~!fif)f)'\j'14,j51lJiJlJlm::oU14 

I ", , " 

'VJ ~ tJiJlJ!'l114L~ tJln14 nlJ f)1':i 'YI~" f)'l-vi ~l141ll1~ V;'1~!fif) mnmtiff)-Yi ~114 f)1 ':i fl~!fi f) f)oU14 ,j51lJiJlJ 65 1fI h 
" " 
 ,iJ U ,,::ml'l'llf)f)1':i ~l14f)1':ifl~Lfif)f)oU14'YI~tJfllJm)11~tJ 1~!tiff)L1'ltJ'W14,jf)CI1tJ-vi~ri~m~1 ~tJ1"hiJfllll 

q ~ q ~ 

" .
f)f)11L1'ltJ'W14i~'l~14 CUN 20 ~'lUL1'~'l114~1':i1'l-vi 14 
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, ,SI 

\OIl'Jl~Vi 14 ltJ~ V'lJ1VifJ'UtJ~lJ1Wm\Ol '~fJl'Jh'l1fl 1.'\..Hll'111'Jl'YI"Jl~tlfl1'JH~\OI,\Hl~'CYlfJ~'Ui~~~'U S. 

zooepidemicus CUN 20 n'U'CYlfJ~'Uif)"lfJ~Hl'Ufl1'J\llfJU'CY~V"\OI'Jl1J ltlm\Ol 3 'Jtl'U II":; imll~JfJ 

NTG 2 'Jtl'U 

.... 01 

'CYlfJ'V'!'U'Ii• 

CUN2-1 

CUN2-5 

CUN2-9 

CUN2-16 

CUN20 

tJ~lJ1Wfl1'JH~\OIm\Oll~fJ1'Jh'l1fl 

(iJ" ~f)i'll~tl~\OI'J) 

318.87 

282.08 

277.36 

268.40 

298.51 

~ ~ J 
'J tl fJ":; f11'J l'V'!ll'\J'U 

'\Jtl~m\Oll~fJl'Jh'l1fl 

6.82 

-5.50 

-7.09 

-10.09 

I So' ", " 

llJmll'CYlfJ~'U ,jf)mfJr1~ 4 'CYlfJ~'U,j lJ11~fJ~ 1. 'Utl1'111'J l'YI"Jl~tlfl1'J H~\OI '11 ~~~lf)ijfl1'J cilfJl~tl 
SI , SI 

1tJ 5 fl i'~1~ml\01'CYtl'Umlll1'CY~fJ'j 1\01 fJ'l'ilfl1'J'Yl\Ol"tl~I'lf'Ul~fJJn'Uf11'j'Yl\Ol 'CYtl'U.,j'U'Yl~ fJfliJ 1m fJ'U1VifJ'U. .. 
. SI 

.. 
" 

n'U'CYlfJ~'U,j~~~'U 1\01tJ~lJ1Wm\Ol '~fJl"1'j'l1flViH~\OI '~fi'~\OI1'jl,:jVi 15 

\OIl'Jl,:j~ 15 fl1'J'Yl\Ol'CYtl'UflJlll1'CY~fJ'J1.'Ufl1'JH~\OIm\Oll~fJ1'J hlJfl'\Jtl,:j'CYlfJ~'Uif)mfJ~l,:j "l ~'~'I1~-1f11'J 

if)ih l\OlfJ NTG 2 'Jtl'U 

.... 01 
'CY1V'V'!'U'Ii• tJ~lJ1wm\Oll~fJl"1 'JlJfl .. 

SI 
I I "I 

f)tl'U f11 'Jmm'lftl * 

(i)" ~fI rll~tl~\OI 'J) 

tJ~lJ1wmfl'~fJ1"hlJfl.. 
SI SI 

4.1 I ~ Q.I 

'I1",:jmf)f11Hl1fJl'lftl 5 flH 

(i)"~f) i'll~ tl~\OI 'J) 

rtlfJ"~'\Jtl,:jf)'J\OI'~vl"I'JlJfl.. 
.dt SI 

'" .... I I "I 
llltll'Yl V'Uf)'Uf)tl'U f11 'j tllfJl 'lftl 

CUN2-1 318.87 310.08 -2.76 

CUN2-5 282.08 273.11 -3.78 

CUN2-9 277.36 283.49 +2.21 

CUN2-16 268.40 257 .75 -3.97 

CUN20 298.51 

~ I d ~ .:; ~ ~ ~ .1 ~'" '" -
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v , v 

'Vi'lJill.:JftJ S.zooepidemicus 'fflt1~'U.fimntlVil~l1,:j 4 'fflt1~'U.fi lJfll'H'lil\9lm~19t1l(l hUfl (l~
• • 'U 

v v 

(l,:j11,:j 4 'fflt1~'U.fi i~tI'fflt1~'U.fi CUN 2-1 v,:jfl,:jl~~(l~il\9l'ff,:jf)il'fflt1~'U.fiI'l,:j~'U CUN 20 ~tJ 310.08 
q q cu q 

, ,v 

iJ(lilf)flJ~tJil\9l'j i 'U'\JtU~Vi 'fflt1~'U.fi CUN 2-5 , CUN 2-9 i ~~(l~il\9l(l~(l,:jl'llf)il'fflt1~'U .fi1'l,:j~'U. . 
v v 

~,:j,r'U~,:jih'fflt1-W'Ulrf)(l1t1 CUN 2-10 f)(l1t1~'Ui~tJ~f)flf,:j~1t1 NTG i~tli~m1~I~tl1n'Ufi'lJ 

Q.J ~ ~ d 'j) lrJ ~ Q,I Q.I G' 9J
3.8.1 fll'jfl~l(ltJm'lftJ'Vl'ff'jl,:jm~ ~gtll(l h'Ufll1(l,:jfll'jf)(l1t1'Vi'Uli S.zooepidemicus CUN2-1 ~1t1 

IQ .. 

NTG'jtJ'lJVi 3 

iI I I" SI 

fll'j fl~liitJm.:JftJ'fflt1~'U if)(l1t1VilJfll'j ~il\9l m~19t1l~ i 'jUflIVllJ~'U i 'U'1i'UtJ~lJIJiJ!!(l~'VJ91mJiJ 

Yllfll'j'Vl~(ltJ,:j!'lf'UI~tl1n'Un'lJfll'jf)(l1t1-W'U.fi~1t1'ffl'j NTG ~,:jVi~l'UlJ1 ~1f) ifl i(li1~~l'Ufll'j• 
" I " I

fl~ liitJf)'1i'UtJ5IlJIJiJ 45 i fl hi1 I!(l~ IlJtJ~l'U fll'jflfltiitJf) i 'U'1i'U 'VJ91 tlIJiJl~'fflt1~'Ulrf)mtlVi ~il\9lm ~19t1l 
v , 

(l hUfl'ff,:jf)il'fflt1~'U.fiI'l,:j~'U CUN 2-1 ~,:j!! 'ff~,:j i 'U\9l1'jl,:jVi 16 
'U 'U • 

d 
, v 

\9l1'jl,:j'Vl 16 ItJ~ tI'lJ!Vi tI'lJtJ~lJ1tUm~19t1l(l i 'jUfl i 'U m'l11'j 1l1(l11.wtJfll'j ~il\9l'\JtJ,:j'fflt1~'U .fi1'l,:j~'U
'U • 

NTG 3 'jtJ'lJ 

., .. 
'fflt1'Vi'U ~ 

'JI .,;, oJ 
'j tJ tI(l ~ fll 'j!'Vi lJ'\J 'U '\J tJ,:j 

m~19t1l(l hUfl 
'U 

CUN3-5 325.92 4.71 

CUN3-13 285.38 -8.31 

CUN2-1 311.25 

Q.I tI~ 'j) ~ Q.J rI 
'I1lJ1t1Il1\9l : 'fflt1'Vi'Uli\9l,:j\9l'U fltJ 'fflt1'Vi'Uli CUN 2-1.. . 


http:fflt1~'U.fi
http:i~tI'fflt1~'U.fi
http:fflt1~'U.fi
http:fflt1~'U.fi
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" 'VlfHH)'Ul11,j~lJ1rufll'jH~(Plm(Pl Lm.l11:1 
~
hUflJ{';Wl~fI1{'lJ11C]fI:l~lfH~tl'ff-ItJ~'U£nmtl CUN 3-5 . 

" . " 
111:1:; CUN 3-13 11~'1fll'j'Vl(Pl'fftl'Um1lJl'ff~tI'j 1(Pltlfll'j !~tI'I1'Utl1111'jll11:11lYitlfll'jH~(Pl11~'1nnci1t1l~tl 

" . 
L,j 5 fli''1 mf(Pl'lHl:lfl'l(PlnNl1 17 

o !II 
'Ul(Pllti NTG 3 'jtl'U 

'" 0' 
'ff1t1'W 'U 1i• ,j~lJ1rum(Pl L~W11:1hUfl ... 

" , ' '''I 

ntl'Ufll'jmtll'll'tl * 

(~I:I~ni'lJ9itl~ (Pl'j) 

" "''''I '" 
'il1nfll'jmtll'll'tl 5 flH 

(lJI:I~ni'lJ9i tl~(Pl'j) 

. " ..:!t d Q.I I l.a 

llJ tl t'Vl tI'U n 'Un tl 'U fll'j mtll'll'tl 

CUN3-5 325.92 314.62 -3.47 

CUN3-13 285.58 288.68 +1.16 

CUN2-1 311.25 

'il1nHl:lfll'j'Vl(Pll:ltl'l'ff1t1~'U£nmtl CUN 3-5 'ff1lJ1'jtl'ff~1'1m(Pll~W11:1 hiJflfl1t111~'1'il1niifll'j. '" 
" " ," " ci1m~tl 5 fli''11J{lYllJ~'U'il1n'ff1t1~'U£IPi'l~'U CUN 2-1 !~tI'I!~m!tltl ~tl 314.62 ~1:I~ni'lJ9itl~(Pl'j•

" JI" ,
fl'l,r'U~'1-W1'ff1t1~'U£nmtl CUN 3-5 lJ1nmtl~'U£clf1J{1t1'ff1'j NTG flnfli''1 !Y1tlm:;~'Ufll1lJ'ff1lJ1'jtll'U 

fll'j H~(Plm(Pl L~w11:11 'jUfl 1,r'ff'l~'U l(PlVl~~fll'j l!1:I:;fl11:;fll'jnmtl~'U£l'lf'U!~tlln'l.Jfll'j'Vl(Pll:ltl'l~~1'U
'" '" . 

.d 
NTG 'jtl'U'Vl 4 

JI I ,SI" 

fll 'jf)(Pl!ti tl m~tl 'fflt1~'Ui nmtll1iim'j H~ (Pl m (Pl L~Wltll 'jiJfl!YllJ~'U i'U 'Ii'U ,ji"lJtJlJ!!r:l:; 'VJ ~ tltJ ~ 
" T" t " 

'il1fH~tll1 ~1'U fll'jf)(Pllti tln'li'U,j~lJtJ~ 180 1fl hi1 UI:I:;!ijtl~l'U fll'jf)(Pl!titlf) i 'U'iT'Ui'J~tltJ~ l(Pltl 
I I I ,., 

1~nn !~tlln'Ufll'j'Vl(Pll:ltl'll1 ~1'UlJ1 LJ{'ff1t1~'U £ nmtll1'ff~l'1m(Pl L~W11:1 hiJfl!YllJ~'U 11'1\Pl1'j 1'1. 
 ~ 

l1 18 
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o 0 II 

\9l1'jl~~ 18 ltl~tJlJl~tJ1.Jtl~1J1WflHl 1~tJl~hiJfI hHl1'\11'jmml.w'tlfl1'jr-.l~\9l'IJ'tl~ffltJ~'U£~~9i''U S. 
~ q 

zooepidemicus CUN3-5 nlJffltJYl''U~flmtJ~~l'Ufl1'jQltJUff~fl~\9l'jl1-)lm~\9l 3 'j'tllJU~~imJl~".w 

NTG4 'j'tllJ 

'" 0' 

ffltJ'W'U~ tl~1J1Wfl1'jr-.l~91fl'jfl 1~tJl~hiJfI 

(iJ~~fli'lJlPl'tl~\9l'j ) 

~ .,: .:!. 
'j'tltJ~~fl1'j l'WlJ'IJ'U 

'IJ'tl~fl'jfl 1~tJl~hiJfI 
~ 

CUN4-7 472.17 34.54 

CUN4-12 466.04 32.80 

CUN4-25 438.21 24.87 

CUN4-10 434.74 23 .88 

CUN4-32 428.77 22.04 

CUN4-9 417.45 18.95 

CUN4-41 406.60 15.85 

CUN4-65 391.51 11.56 

CUN4-92 385.34 9.80 

CUN4-16 383.02 9.14 

CUN3-5 350.94 

" 


~ 

flltJ NTG 4 'j'tllJ 

1~'tlflffltJYl''U~flmtJ 4 ffltJYl''U~~l,ffl1m~91fl'jfl 1~tJ1~ hiJfI,,!~l'Ufl1'jr1fll~tlml1fl 180 lflh 
j,I I tI "" 

iJ lJ1'VlflfftllJ'Ii''U'Vl~tJfliJl.w'tl~:hfl'jl~l1fl1'jr-.l~\9lfl'jfl'IJ'tl~l~'tlffltJYl''U£flmtJ "Hi~~lflcilm~tl1tl 5 f1i'~ 111' 
q ~ q 
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\9l1':i1,:jV; 19 m':i'YI\9lff5iJfl11lJlff~V':i i 'UmHlil\9lf)'j\9l 19t1l~1':iUfI'lJ5,:jff1V~'t..lif)1:ntl~~hum':i'Q1t1 

Uff,:j fl'1:I\9l':i 1111511:1\9l 3 ':i5iJU1:I~if),W1~1V NTG 4 ':i5iJ 

U~lJ1ruf)'j\9l19t1l1:l 1 ':iUfI 
v 

" ~ 'Ci 
""1:I,:j~1f)m':imm'lf5 5 

" 
flf,:j (iJ1:Iilf)flJ~5il\9l':i) 

! 5t11:1~'lJ5,:jml'l19t1l1:l 1 ':iUfI 
~ 

" .c:t.c:l GIl let. 

llJtll'VWiJf)iJf)5'Um':imm'lf5 

CUN4-7 472.17 465.57 -lAO 

CUN4-12 466.04 404.23 -13.26 

CUN4-25 438.21 372.17 -15.07 

CUN4-10 434.74 402.83 -7.34 

CUN3-5 350.94 

I ~ rI .d1lJ3J,! QJ rI.c:I ~ 1IJQJ 

'WiJ11l'lftl S.zooepidemicus fflV'W'U~f)1:I1t1'YI tl'lY\,:j 4 ff1V'W'U~ lJmm1:l\9lml'l !gtll~ h 
" , 

Ufl1:II'l1:l,:j"l1,:j 4 ff1V-W'U.fl 1I'lVV;ff1V-W'U.flf)1:I1V CUN 4-7 , CUN4-12 ,CUN4-25 ,CUN 4-10 """,:j~1f)ci1t1 
" " " 1:Jftl~1'U1'U 5 flf,:j11~1 tJ,:jff1lJ1':itl~il\9lml'llgtll~1 ':iUfI 1~~,:jf)';hff1V-W'Ui~,:j~'U CUN3-5 ~1'l1~'Uf5V 

1:1~ 32.66,15.18, 6.05 111:1~ 14.79 \9l1lJti1~iJ 

~,:j,f'U~,:j-W1 CUN 4-7 ~,:jl~'Uff1V-W'Uif)1:I1t1~il1'm':i~il\9lm~ 19t11~ hUfI~,:j~1'l i'Um':i'YI~1:I5,:j 
tI " , I 

il1u.yhm'jf)1:I1V-W'Ui~5~1t1 NTG flf)flf,:jlYimWlJfl11lJff1lJ1':itl ''Um':i~il\9lm~ 19V1~hUfi 1~lJ1f) 
.1 
'IJ'U 

Q.I.c:t .J',di/ \ri ~~ QI Q,lrI 'jI

3.10.l m':ifl~m5m'lf5'Y1ff':i1,:jm~ !gtll"Q !':i'UfI""1:I,:jm':if)1:I1V'W'U~ s. zooepidemicus CUN 4-7 ~1V 

NTG ':i5iJV; 5 

tI, I" " 
m':irl~1~tlm:Jf5ff1V-W'U.flf)1:I1t1v;ijm':i ~il\9lm~ !gtll1:l 1 ':iUfll-W lJ~'U '1 'U,j''UU\1lJfliJll1:l:;'YI~VfliJ

q <u 63 <u , q cu 

. " 
i'Um':irl~1~tlf)ff1t1-W'U.flfl1:l1v""",:jm'jf)1:I1t1-w'U.fl~1t1 NTG ':i5iJVi 5 tliJl:Jftlff1V-W'U-H CUN 4-7 

" I ,,11 " 
1~1:JftlVi~1'Um':irll'll~5f),j''UU!lJ1JiJ''I1,:j'''' lJ~ 60 1 fI hil 111:I:;-W1lJ1'Y1\9lff5iJ,j''U'VJ~ tl1JiJ~51,j1~ff1V-W'Ui 

, " 
f)mtlVi'll1'm':i~il\9lm~ 19t1l~hUfi ~,:jlJ1f)f)11ff1t1-W'Uivl,:j~'U CUN 4-7 ~,:jUfI'~,:j'l'U 

\9l1':i1,:jVi 20 

http:1~tlm:Jf5ff1V-W'U.fl
http:32.66,15.18
http:ff1V-W'U.fl


40 .d ~ 

\911'Jl~'Vl 20 ItJ~ t1'lJ lVitl'lJtJ~lJ1ru flHl L~t11C1 1'J ufl1 lHl1'111'J111CldI-WtJfll'J ~~\91'UtJ~{l'lt1-w\nr91~~'W.. . 
S.zooepidemicus CUN4-7 n'lJ{l'lt1oW''\..J1fflmtl~ ~1'W fll'J 'j:l 1 till {l'~-eJCI\91'Jl'b1tllCl\91 3 'J tJ'lJllCl~iflih~,-'ltI 

NTG 5 'JtJ'lJ 

.,{l'1t1'V'l'W li " • tJ~lJ1rufll'J~~\91mfl L~t11t11 'JUfl 

(llCl~fli'lJ~tJ~\91'J ) 

CUN5-10 585.85 23.98 

CUN5-32 534.91 13.20 

CUN5-19 519.81 10.01 

CUN5-15 499.06 5.61 

CUN4-7 472.53 

Q,I ,,~~ ~ Q,I"
'I1lJ1t1l'l1~ : {l'1t1'V'l'W1i\91~\91'W flU {l'1t1'V'l'W~ CUN 4-7 

3.10.2 fll'J'Vlfl{l'U'lJfl11lJl {l'~t1'J1'W fll'J~~\91mfl L~t11C1 hiJfl'UtJ~{l'lt1oW''W nflCllti'" .. 

~ 0 ~ I" "Q,I"
IlJtJ 'W 1{l'1 t1'V'l 'W 1i flm t1'Vl~ 4 Vi ~1'W fll'J 'Vl fl{l'tJ'lJoU'W 'Vl~mill \911 lJfll 'J 'VlflCl tJ~1'W,j'tJ lJ11~ t1~1'W. . .. 

I '" "" 

tJ1'\11'J 111 CI'.ll-W tJfll 'J ~~\91flflfl i'~ '\1"~"lfliifll 'J ci 1 til ~tJ1tJ 5 fl i'~ 1fl t1l1 1 fll'J 'Vl fl CltJ ~ I'li'WI~t11n'lJfll 'J 
~ ~ . 

'Vlfl{l'U'lJoU'W'VJ~t1iJll Imtl'lJlVitl'lJn'lJ{l'lt1oW''W1f91~~'W 1fltJ~lJ1rumfl 1~tI1t11 'JiJflVi~~\91 1~~~ 

\911'Jl~Vi 21 

\911 'J 1~~ 21 fll'J'Vlfl {l'tJ'lJfl11lJl{l'~t1'J 1'W fll 'J ~~\91mfl 1 ~t11t1 hUfl'UtJ~{l'1t1oW''W1rflm t1~1~ "l ~ ~l'Wfll'Jifl 

Ul1fltl{l'1'J NTG 5 'JtJ'lJ 

tJ~lJlrumfl '~t11C1hiJfl tJ~lJ1rumfl '~t11C1hUfl f tJtlCI~'Ufl~mfl 1~t11C1hiJfllritJ 
~ ~ ~ 

j1 11 Sol " 
I I ~ Q,I I ~ Q,I d Q,I I I ~ 

fl fl 'W fll 'J ttl til 'Il' tJ * '11 CI ~ " 1 fl fll Hl1 til'Il'fl 5 fl 'J ~ 1'Vl t1'lJ fl 'lJ fl fl 'W fll 'Jf'11 til'Il'fl 

CUN5-10 585.85 567.85 -3.07 

CUN5-32 534.91 518.34 -3.10 

CUN5-19 519.81 498.30 -4.14 

CUN5-15 499.06 502.18 +0.63 

CUN4-7 472.53 
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" S zooepidemicus 'fYltJYr'UimmJ~'l 4 'fYltJYr'Wi iJf11·H-.j~lPlmfll~tJl~ hiJfl~fHI'llfltJ'fYltJYr'Wi 
Q,.I I av 0 Q,.I " 'j) Q.I 

CUN 5-10, CUN 5-32 ,CUN 5-19 L!~~ CUN 5-15 'H~'l~lm)1m'IHl~1'W1'W 5 flH!!~1 tJ'lfl'l'fYllJl'Hl 

~ 0<::::\' Q.I"~ Y ~ d 'j) 0 Q.I 

J:-HllPlmfl i~tJ1~ h'Wfll~'fY'ln11'fYltJYl'W1iIPl'lIPl'WflflLlI'W'jfltJ~~ 20.17 , 9.69 , 5.45 !!~~ 6.27 IPlllJmfl'U 
~ ~ . 

3.11 f11'j~nfl1nl'H~~tu!!~~f11'jr.l~lPlmfl '~tJl~hUfl'\Jfl'l Szooepidemicus ATCC 35246 U~~'fYltJ 
u ~ 

Yr'WnnmtJ ~~l'Wf11mmtJYr'W n~1mL'fY 'ltlClIPl'jl' 11flmlPl 3 'jfl'U !!~~ NTG 5 'jfllJ
4 q 

" " L~tJ'l S zooepidemicus A TCC 35246 U~~ 'fYltJYr'WinmtJ~'l 4 tl'W l~Ufl CUN 5-10 ,CUN5
"" , I 

15 ,CUN5-19 lm~ CUN 5-32 i'Wm'H1'jl~tJ'lL~m'H~1L-Wflf11'jr.l~lPll'W'j~fi'mnflL~cil YimU'HfliJ11'fl'l. ~ 

lfltJ'lH'U filfl11lJl~'Wmflfil'l 6.8 fl11mfllJl~1i'Wf11'jl~cil 200 'jfl'U~fl'W1Yi Yl'U'.h f11'jL~~tu~fl'l'fYltJ
u 

" " ~'Win~ltJ~'l 4 'fYltJ~'Wi!!~~'fYltJYr'Wi9i'l9i''W i11'f11'j L~~tyi'Wl,jmJ'UL~tJ1n'W lfltJ'fYltJYr'Wi CUN 5-32 

i ~ .. ..i~ 
'Hf11'jL~H1r~'l"'lfl u,,~ CUN 5-15 ,CUN 5-19 ,ATCC 35246 u,,~ CUN5-10 'Hm'jl~'jty"fl"'llPlllJ 

~lfi''U ~l'Hi''Um'jr.l~{Plmfl'~tJl~hUflYllJ'.h 'fYltJYr'Wi CUN 5-10 i,r,j~lJ1Wmfl~'l"'lfl~fl 666.67 

iJ"~ni'lJ~fl~IPl'j ~~11lJ'l~ 24 ~''l1rlflLm tJ'ULYitJ'Un'U'fYltJ~'Wn~'l9i''W ATCC 35246 i 11'm'j r.l~{Plmfl'fY'l. 
, " 

~ 

'fYflYin" l1MtJ1n'W rvhn'U 267 .59 iJ~~ni'lJ~fl~{Pl'j 'fYltJYr'W nnmtJ i 11'm'j r.l~IPlYi'fY 'lnl1'fYltJYr'W n9i'l9i''W 
q q fU q 

~fll~'WrfltJ"~ 149.137 ('j,j~ 8)
~ 
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~ A' cIQI 

tl1mm,U'IJ~':)l'}j'~{l'lt1'Vf'i.l1i CUN 5-10 
" . 

.0. Q.I cIA' 
tl1:mm,U'IJ~':)l'}j'~{l'ltf'Vf'i.l1i CUN 5-32 

" . 
..:::::.. .a " QI cI 

tl1mntu'IJ~':)l'}j'~{l'lt1'Vf'i.l1i CUN 5-19 
" . 

..:::::.. ~ QJ cI " 
tl1~I'il~tu'IJ~':)l'}j'~{l'lt1'Vf'i.l1i CUN 5-15 

Q ~ Q.I clQI <JJ 

" 
" 

. 
.' 

tl1~l'il~tu'IJ~.:)l'}j'~{l'lt1'Vf'i.l1i\91':)\Pl'i.l ATCC 35246 
" . 

---- 'll~lJ1tUm\91'~Wl~ hijfl1\91t1{l'1t1~'Wi CUN 5-32 

---.- 'll~lJ1tUm\91'gtll{1hijfl1\91t1{l'1t1~'i.ln CUN 5-19 '" . 
., 

~'ll~lJ1tUm\91'gtf1'J hijfl1\91t1{l'1t1~'i.lii.:)IIl''W ATCC 35246 

, " 
~'lHi 8 tl1~l'il~t1JU~~tl1~~~\91m\91'~tfl'J 1njfl'IJ~.:a~m,.,tI·w'_l.J1rf)mtl S.zooepidemicus CUN5-10, 

).I I · ).I 

QI clQ..I V ~ d " 

CUN5-32 , CUN5-19 , CUN5-15 U~~ (l'lt1'VfW ~m\91'i.1 S.zooepidemicus A TCC 35246 llJmM':) ~'i.I 
)J)I , I 

m'\11~l~tI':)l~m'\1{11l~~tl1~~~\91~lfldllJlil'i.lm\91~1':) 6_8 Vi~tU'\1fliJ-H~':) , 200 nl'lJ~~'i.I1Vi. '" 

http:ll~lJ1tUm\91'gtll{1hijfl1\91t1{l'1t1~'i.ln
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'" '" S. zooeDidemicus ~l(J'Vl'W1ifH'll(J CUN 5-10• 

~1flfl1':iflfl1ol1ii,:jll'I1~,:ji'll{U~'W'll'tJfl9iI'll 9i ~fl1':i l'il~ tyll (;l~ fl1':iVl~~fl':ifl '~(J1~ i ':i tJi'I'lJ~,:j 
4 d,,J I QJ d,J 40 & :..:J. 0..c:::t. QJ 

~ (;l'W 'VI':i (J'VlUl1 'il1m 1(J,:j1'W'lJ~,:j ~':i l':i fl ff':il,:jlol (2540) 'VI'Vllfll':ifffl1ol1'll''W fl'lJ~,:j'W 1~ l(;l'VI!'\1lJ 1~ ~lJff1'l1 ':iU 

"" II] i "" i & d QJ a'~ jJ ~QJ ~ Ifll':iVl(;l~mfl !~m~ ':i'Wi'I fl(J S.zooepidemicus ATCC 35246 C)f,:j11l'Wff1(J'Vl'W~~,:j~'Wl'W,:j1'Wl'il(J'W 'VlUl1 

"" 0 

m'l1l':i I ~(J,:jl :)f~!'\1(;llViiiCU i m ffI1:l'W!!'\1~,:ji'll{U~'W ~~1,rfll':i I 'il~tylm~fll':i Vl~~mfll ~(J1~ i':i tJi'I ~,:j "!fl 

" " ~ 
il,:j-w'W ~,:jflfl1ol1ii,:j'll'tJfl'li~,:jij 1~ 1(;l C)f,:j 11:l'W II'll ~,:ji'l 1{U~'W1'W fl1':i I'il~tyll(;l~fl1':i Vl~~ fl':i fl 

" l~w1~ htJi'I'lJ~,:jff1lJ~'Wifl(;llm'lf'Wn'W ifl(Jm.h~'W'll'tJflij1~1(;l 5 'll'tJfl ~~ fl~ ii'lff ,~imff , 

lJ~(;l i~~ , yJ~fl i~ff U(;l~ uil,:j~V~(J~mml~l ~~ru'l1fJiJ,r~,:j , fl1i'l11lJI1:l'Wmfl-f1N 6.8 U~':i1l~11'W 
"" 0 

fll':il'lJV1 200 ':i~u9i~'W1Vi 'VlU11ff1lJ~'W£fl(;lllJ CUN5-10 u~I~~rui'Wm'\11':il~(J,:jl:)f~!'\1(;llViii lJ~(;l i~~ 
q u 

11:l'W!!'\1~,:ji'll{U~'W1Jlff,:jfffl u9ifll':iVl~~mfl '~lJ1"htJi'I lrl~iiC)f ii'l':iffI1:l'W!!mi"i'Il{u~'W ifllJi,r 
<u q IIU" 

" 0 

3.l3 fll':iflfl1ol1tJ~ lJ1ru 'lJ~,:jij 1~1(;lC)f i i'I':i ffViii Vl(;l9imtJ!! U Ufll':i I 'il~ru fl1i'l11lJ11:l'W mflf11,:j !!(;l~
'0 'Q 0 

~ I Q.J ,J d I "i'j/ i dd.cd
'il1flfll':il'lfl1ol1'VlUl1 S.zooepidemicus ff1(J'Vl'W~ CUN 5-lO 'll'~ mfflll'WU'I1(;l,:ji'll':iU~'W'VIfl'VI 

" 0 

"!fl i'Wfll':iVl~~mfll~W1'JhtJi'I il,:j-W'W~,:jflfl1ol1ii,:jtl~lJlruCU imffVill1lJ1~ fflJ~'tJfll':iVl~~mfl'M1~ h 

"" i" ~ d ~jI I d I J' ~ d
'Wi'I ifl(J 'll'fl11~fll':imlJ,:j'VI ~ru'l1fJlJ'I1'tJ" i'Ili'l11lJlTI'Umflfll,:j'lJ'tJ,:jm'\11':il(;l(J,:jl'll''tJ 6.8 !!(;l~i'll1lJl':il':i'tJU 

i'Wfll':il'lJVl 200 ':i'tJu9i'tJ'W1Vi 'Vl1J111~~I~~ruff,:ji'Wm'l11':i~iitJ~lJlruC)fimff!il'W 0.5 ,0.1 , 1.0 , 2.0 ,u.. .. 
o " 

4.0 U(;l~ 10.0 ltJ'tJ{I~'W~ ~ll.dhilu ff1'l1fufll':iVl~~mfl '~m(;l htJi'I'VlU11 VitJ~lJ1ruijl~l"C)fimff 1.. .. 
!tJ'tJ{!~'W~ i,rfll':iVl~~mfl~,:j~fl~~lilN~ 24 l'vilnu 726.59 iJ(;l~flflJ9i~~~m(;l~~tJ~lJlruCU ii'l':iff 

10 !tJ'tJ{I~'W~ i,rfllm~~mfl~l~fffl ~'tJ 404.65 iJ(;l~flflJ9i'tJ~~':i ~~1ilJ,:j~ 18 (':itJ~ lO)
q ~ 
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" . . 
----+- fll'H~~tu'Utl.:j!~tlhHl1'Hl'j'Yi~fl" 1flm~lJ~\.J 5 fli'lJ~tJ~~'j'

u " , 
~ . 

----- fl1'j'!~~qj'Utl.:j!~tl1'Um'Hl'j'Yi~lJtl" 1~m~lJ\91''U 5 fli'lJ~tJ~~'j'
" . . 

-.- fl1'j'!~~tu'UtJ~!~tJ1'Um'Hl'j'Yi~vhfl1~m~lJl'1''U 5 fli'lJ~tl~m 
u . •" , , 

-X,!-- fl1m)~tu'UtJ.:j!~tl1'Um'l11'jYi~9l' 1m'ff!~lJl'1''U 5 f)i'lJ~tl~~'j'
u ~ 

" I I I 

44 

700 


600 


500 

~ 

"""" t::t::D ....J 
!!:l> E!!:l>D400 ~ 
~ ..J/ 
~e :=s s_ ~ 
~ C:!! 

....J300 !!:l>D 
~S .-'l..J/ ..J/'-" 
J:!D 

200 ~ 

100 

0 

60 

~fl1'j'!~~tu'UtJ.:j!~tJ 1'Um'Hl'jYi~!!11~Yi()f)tlm.l'ff"lm~lJl'1''U 5 fli'lJ~tJ~~'j
u ~ 

, . '.' ., tJ~lJ1tumfl i~HJ1" hiJfl1'Utll'I11'j~iif)" 1flm~lJl'1''U 5 fli'lJ~tl~~'j
~ ~ 

, . ' • ... tJ~lJ1tumfli~Vl"hiJfl1'Um'l11'j~~lJtJ" 1\9lm~lJl'1''U 5 fli'lJ~tJ~\9l'j'
~ 

. . . ,.. .. tJ~lJ1tumfl1~tJ1t1hiJfl1'Um'Hl'j~~~~fl1\9lm~lJl'1''U 5 fli'lJ~tl~~'j' 
, .. & ., tJ~lJ1tumfli~tJ1" hiJfl1W)1'Hl'j'~~9l'1mm~lJl'1''U 5 f)i'lJ~tJ~~'j'

~ ~ 

~tJ~ 9 fl1'j!~~qj!m~fllHl~~mfl im.l1t1 hiJfl'UtJ.:j S.zooepidemicus 'ffltJ'W'Uif)"ltJ CUN 5-10 1fltJ 

utJ'j~'U!!mi.:jfl1{1Jtl'U ~lfl'JllJ!tJ'Umfl~l.:j 6.8 tltul1f1ih1'tl.:j fldllJ!~d'j'tl1J1'Ufl1'j!'Utll 200 'jtJ1J~tJ. 
~ 

d 

'Ul'Vl 
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" . . 
-+- fll'J l~~ru'U{)~l:)f{) 1U{)1'111'JVi~9f1m'IY1~1J~U 1 ni'1J~{)iill'J 

u "" . . 
--- fll'Jl~~q}'U{)~l:)f{) 'U{)1'111'JVi~'l!lf1'Hn~1J~U 5 ni'1J~{)iill'J

" . . 
--a-- nl'H~~ty'U{)~l:)f{) iU{)l'111'Jljii'l!lm'cYl~1J~U 1 0 fli'1J~{)iim

" . . 
~fll'JI~~ty'U{)~1c)fU1UU1'111'JViii'l!lmm~1J9i'u 20 fli'1J~uiim 

----*- fll'J 1~~ty'U{)~14U hj{)l'111'J~ii'l!lm'cYl~1J~'U 40 ni'1J~uiill'J 
" . . 

• fll'J l~~ty'UU~Ic)fU ''UU1'111'Jlj~'l!1m 'cYl~1J,)''U 100 flf1J~uiill'J 

....... U~1J1rum fli. gtJ1~hUfI'uu l'111'J~iJ'l!1m'cYI~1J~u I ni'1J~uiill'J 

. . .•- . . u~1J1rumfihtJ1~hiJfI'utl1'111'J~ii'l!lmm~1J~u 5 ni'1J~U~lI'J 

.• -,A. - - U~1Jlrumfll.gtJ1"h-Ufl1Utl1'111'J~~9flm'cYl~1J~'U \0 fli'1J~uiim 
" " 

. . -~... U~1J1Ulmfll.gtJ1~h-Ufl1'UU1'111'J~iJ'l!lm'cYI~1J~U 40 ni'1J~u~m 


. ' . • - .. U~1J1Ulmflhtll~ h-Ufl'UU1'111'J~ii'l!lm'cYl~1J~U 100 fli'1J~uiill'J 
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~il~ 10 f)1'H~~q}I"'~f)1'Jf-I~lPlm~ imJ1~hiJfl'UU~ S.zooepidemicus bYltJViU~f11~l1tJ CUN 5-10 1u 
~ ~ .ds ~ Q,I Q fI do'l d

m'111'Jl1:'ItJ~I'lHHlHllll'Wf)1'Jf-I1:'I1'11~tJllil'Jf-IUil'JlJ1ru9l1fl'JbY 0 .1 - 10 lilm19lUIPl mfll1lJrllum~~H 
" 

6.8 ~~ru'11~ijtYtl~ mllJl~11Uf)1'JI'U~1 200 'JtliJ~UUl'Yi 

I 
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"" ,
r11f11'ilL1.l'jr:r'Ufi1m1'lJ!t1'Um~~1.:j'IJfl.:jfll'l1l'H~U.:jI:}fflll1ml.wflf11m~\9HtI'U 6.0 , 6.5 , 6.8 , 

7.0 lL"~ 7.51~UlitJ.:j14flLY1UYl''U,r CUN5-10 ~flru'l1fllh1'fl.:j m1'lJ!11t'Ufl1'il'U~1 200 'ifl'lJlP1fl'U1-V; 'W'lJ 
• • 'U 

11 fi1m1'lJltl'Um~~1.:j~ 7.5 ~~tl1'f11m)~ty~~fl11 7.0 , 6.8, 6.5 l!"~ 6.0 ~1'lJ~1~'lJ ril'Uf11'ir-l~~ 

m~19t11~hiJfl'W'lJ11 ~~lm1'lJltl'Um~~Nl-n1n'lJ 7.5 ~~tl1'f11'ir-l~~m~L!.:j"l~~il 1'lJ.:j~ 24 l-n1n'lJ 
, " 

824.28 l1"~fli''lJlP1fl~m 'lJru~-V;lmU'lJl-V;tJ'lJn'lJ'i1U.:j1'U'lJfl.:j~'i1i'fl ff11.:j1:l ( 2540 ) 'W'lJ';h l~mnuYl''U,r. . 
" • , ,,'jJ 

\9i.:jI'i''U ATCC 35246 tl1'f11'ir-l~~-V;~.:j~~I{jflfll'l11'il~tJ.:jl:}fflij~lm1'lJltl'Um~~1.:j 6.8 1~utl1'f11'jr-l~~
'U • 

I I I " jI I 

~.:j~~-V;il 1'lJ.:j-V; 24 'Ufl.:jf11'il~tJ.:jl~fll'lf'Un'U ('j1.l-V; 11 )
'U • 'U 

r11f11'iliu.:j S.zooepidemicus ~luYl''Uifl''ltJ CUN 5-10 t 'Um'l11'iliu.:j14€Jl'~flf11'ir-l~~ 1~uij 
1.l~'lJ1ruCJ$1m~ 1 11.lfl{I~'U~ ~lm1'lJltl'Um~~1.:j 7.5 fll1'lJ111t'Ufl1'il'U~1 200 'ifl'lJlP1fl'U1-V; 1"'~1l1.l'i 

'U 

, " 
r:r'UfJru'l11Jl1-v;t~t'Ufl1'il~tJ.:j 25 ,30, 37 fl.:jff11CJ$"I~U'ff ""~fJru'l11Jl1l1'fl.:j ( 28-32 fl.:jff11CJ$"I~tJ'ff ) 'W'lJ 

11 ~flru'l1fll1l1'fl.:jtl1'f11m)~tu'ff.:j~~ ""~~flru'l1fll1 37, 30, 25 fl.:jff11CJ$m~u~tl1'f11'il~~tu~.:j ~1'lJ 
q cu V'U q q cu ucu 

~1~'lJ ri1'Uf11'ir-l~~m~19U1" hiJfl'W'lJ';i1 ~i11'lJ.:j~ 24 ~flru'l1fl1137 fl.:jff11CJ$"I~U~ tl1'f11'ir-l~~m~ 
'U • 'U 

19t11~1 'iiJfl L!.:j "l~ 954.04 l1"~fli''lJlP1fl~~ 'i lrlfll1.l1 tJ'lJl-V;U'lJn'lJ'VJWI fJru 'I11J111~u ~fJru 'I11J11l1'fl.:j t l1' 

1.l~'lJ1rum~'ff.:j~~~il 1'lJ.:j~ 24 l-n1n'lJ 841.39 l1"~fli''lJlP1fl~~'i riTW~flru'l1fll1 30 fl.:jff11CJ$"I~U'fftl1'
'U q q " 

('i1.l~ 12 )
'U 

http:lrlfll1.l1
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" " 
111 flr-Hlfll'j'Vl~HHJ,mn tJ'U!YitJ'U'j~'\1'h,:j fll'jf-l~\9Ifl'j\9l1~tJ1'fl1 'jlJfll\9ltl!91mntJ-W'U TI~.:JI'i''U 

~ q 

S zooepidemicus ATCC 35246 l'U'j~~'U'\rJ\9I!'Ufh !!'fl~l'U'j~~'U'\1'flij\9l!'Uti1 Yt'Ul11'U'j~~'U'\1'flij\9l!'Ufi1 

111'tj~lJlrufl'j\9l1~tJ1'fl1 'jlJfI~1fll11'U 'j~~'U'Ud\9l!'Uth ~.:Jij1'i)!n\9l111fltll1 ~tJ'Uij.:JiJ~lJlru ijijflcli!'i)'U~~ f-I'fl 
~ 

hlJfI (Cleary and Larkin, 1979 ; John et al. , 1994) ~.:JYl1fll'j!!iJ'j~'Ufld1lJ!~d'jij'Ul'Ufll'j!'UV1!11'U 

200 , 250 !!'fl~ 300 'jij'U9iij'U1l1 .flld~ijru'\1fliJ,rij.:J ~lm1lJ!~'Ufl'j\9l9i1.:J 7,5 l\9ltJij 9f lmff I. ~ ~ 

!iJij{!~'UIPi'!11'U!!'I1~.:JfI1{'Uij'U l'U ijl'\11'j !itJ.:J!4m~ijfll'j f-I~\9I Yt'Ul1 fll'j! 11~ill'Uij.:Jff1tJ-W'U TIfl'fl1tJ CUN 
u •

", , 
5-10 l1f1d1lJ!~d'jij'U 11.:J 3 11l~f1d1lJ!!\9Ifl9i1.:Jn'U !!9ifllm~\9Ifl'j\9l1~tJ1tl hlJfll1 .flld~f1d1lJ!~d'jij'Ul'U 

fll'j!'UV1 200 'jij'U~ij'U1l11,rfl1'jf-l~\9Ifl'j\9lff.:Jff\9l~id llJ.:J~ 24 !'viln'U 829, II iJ'fl~flflJ9iij~\9I'j ('jiJ~ 13)
ou • .. 
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.QI % .d.d I d 1.6. ~ 
· ...... m'.i!~'.ity'IJU~!'lfU1'WU1'111'.i'VllJfI1mllJ!1J'W m~-~l~t'.ilJ~'W 6.0 

· ..•. .. m'.i!~1ty'IJtJ~t~U'mml1'.i~ljfilmllJt1J'Wm~-~l~t~lJ~'W 6.5 

-+- 'tl1lJ1tum~'~Wl'fl hUfllm.l1'111'.i~ljfilmllJt1J'W m~-~l~t~mr'W 6.0 
'" 

-- 'tl1lJltum~'~Wl'flhUfi''WtJl'Hl'.i~ljfilmllJt1J'Wm~-~l~t~lJ~'W 6.5 
" 

-..- 'tl1lJltu m~'~Wl~1'.iUfI ''WUl'Hl'.i~iJfilmllJt1J'W m~-~l~t~lJ~'W 6.8 

--- 'tl1lJ1tum~'~Wl'flhUfI''WtJl'111'.i~lj~lmllJt1J'Wm~-~l~t~lJ~'W 7.0 
'" 

'.i'tl~ 11 ml'\Ju~filf111lJt1J'WmcpHh~~iJ~um'.it~1U1U'fl~m'.iJ:-l~<nm~ '~HJ1'fll '.iUfI'\JU~ 
'" "'" 
S.zooepidemicus CUN5-10 trlmi[J~1'Wm'l11'.iti(J~t~um'fl1t~Um'.iJ:-l~<n~ ~tu'l11Jih1'u~ , e)<n'.il1~11'W 
m'.it'IJrh 200 '.iU1J~U'W1~ 
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1.8 -,-- ----------- ---------- -----,- 1200 

JJ1' ..... 
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· ..•. . - nl'.H~'Jty'UV.:Jt·lm ~'UVl'l11mJV'lJllt"l$V'VI 25 V.:Jff1t9HH9H.1'ff 

II f SI I 


..0.. .do '" .do' .d. d d 


· - -.- _. fll'Jt~'JUJ'UV.:J!"l$V L'U V1'l11'J tll V'Ullt"l$V 'VI 30 V.:Jff1t9HH9H.1'ff 
u 

" ,,, I 

..:::::.. .d. 9 ~ r .d. d d 

- - -.- - - fll'Jt\J'JUJ'UV'It"l$V L'UVl'I11'JtllV'Ullt"l$V'VI 37 V.:Jff1!9HH9H.1'ff 
u 

" I JI. 
Q .d. Gt .do I .d. d 01::\." d 

· _ . • - - fll'Jt~'JUJ'UV'It"l$V ~'UVl'l11'JtllV'Ullt"l$V'VIVW'l1.n1l'l1V.:J (28 - 32 V.:Jff1t9fm9W'ff) 
u • " 

, ". 
--+- Ll~ll1Wm~'3t1 1~ hiJflt'UV1'l11'J tiJV'l111t'iiV-viVU!'l1.niJ 25 V.:Jff1t9fm;tI'ff 

" . " 
· ". 

----.- Ll~:lJ1a!m~'3t11~hiJflt'U V I'll 1'J tiJ V 'l111 !'iiV-Vi'QW'l1 t;]iJ 30 V'Iff1t9f~!;tI'ff 

· ". 
--Jr- Ll~ll1Wm~!3t11~ hiJflt'UVl'l11'J!iJV'l1:IJt'iiV-viVa!lWiJ 37 V.:Jff1t9f~t;tI'ff

" . " 
· ", 

----- Ll~:lJ1a!m~'3t11~hiJflt'UVl'l11'JtiJmJllt'iiv-vi'QW'l1t;]iJ,rV.:J (28 - 32 V.:Jff1t9fm;tI'ff) 

~Ll~ 12 ~~'UV.:J'QU! 'l1t;]iJ~Vfll'J!~~t1J!W~fl1'J~~~m~ htll~hiJfl'UV'I S. zooepidemicus CUN5-10 

, " "" I

!iJV!~tI.:J t 'UV1'l11'Jt~tI.:J!';Vm"1!-WVf)1'J~~~ ~lflll:IJt~'Um~~N 7.5 !!~~-el\PI'Jl!~lt'U fll'Jt'Uth 200 

, d 

'H)'U~V'Wl 'VI 
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'" 

'j,j~ 13 Vl~'lJB~~IP)'jl!~1 i 'l./m'j!'lJfh~ij~~f11'j!~~tuu~~m'jVl~IP)f)'j~ tgUl(l hiJ~'lJB~ 
'" U '\J 

I jI )1)1 I f 

~ do Gt .c:::I. ~ ~ .c:.. od .qV ' 
S. zooepidemicus CUN5-10 !lJ~mu~ &'Wm'l11'j!(lV-3!'IW!'I1(l1!'WBm'jVl(l1P) 'V1~W'I1tJlJl1~-3 !!(l~mmllJ 

.. " 
!ll'Wfl'j~~l'1'IJ~~m'H1'j!~U-3!;'f~ 7.5 

http:j~t1~~'W1.yj
http:j~t1~~'W1.yj
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tI tIm..:s QI~ 4 d'QIQIU " 
3.15 t~tI'lH'YItI'lH'I"lJ1J~1Jl~ ~~m~'\Jfl~t'lfflffJtll'fW'l~~~'W S.zooepidemicus ATCC 35246 H"~ffltl 

., " 'Yi'W'lnmtl S.zooepidemicus CUN5-1O 

~llJ~n'NW~'\Jfl~tL1JflVii7t1 (bacteriological characteristic) 1'W n~lJ'\Jfl~ Streptococci ~~ltl 

~1'W l~tI Deibei u,,~ Seeley l'WiJ 1974 ~nri11H';h t~'WU1JflVit~tI~~ffUmlJ1J1n ffllJl~(ltiflm17fl 
t. ,.. )II I 

1~tifltlff"lm~~t~fl~U~~ "'~t~~t1JVi~w 'I11Jii 45 fl~tYWI1"t~tlff 1~t~~t1J1'Wfl1'111~ t~tI~t~flViij~lfl11lJ 
~ , .. ' ... 1 eS ft "QdeS,!, VI" I " 
tlJ'Wm~-m~ 9.6 U"~ LlJt~~tlJ 'Wfl1'111~'YllJ LClJ1t~tllJfI"fl L~~ 9.6 tlJfl~tClJ1'W~ tm~~lmltl~l'W'\Jfl~ Kim 

GI ~I d~ QI d.d QI rI .d QI tI 
U"~flW~ L'WlJ 1996 'Yll'ln'Nl"n'NW~'\Jfl~U1JfI'Ylt~tlffltl'Yi'W~n"lti S. equi KFCC 10830 ClJ1~n"ltl'Yi'W~ 

tI tI 

~ln s. equi ATCC 6580 ~~U'Wl'W~ltl1~tI ~~~n'Nltmtl1JtVitl1J~n'NW~'\Jfl~U1JflVii7t1ffltffl'Wf~~~'W 

s. zooepidemicus ATCC 35246 tL"~ffltli'Wfn"lti s. zooepidemicus CUN5-1O l~~m~~uff~~1'W~11 
d 

~1~'Yl 22 

d QlA J. QI o'! iI QI rI

~1~1~'Yl 22 fflJ1J~'lJ1~'l.J~~m~'\Jfl~t'lfflffltl'Yi'W~~~~'W S. zooepidemicus ATCC 35246 lm~ffltl'Yi'W~ 

n"ltl s. zooepidemicus CUN5-1O 

.,... 
fflJ1J~ S. zooepidemicus A TCC 35246 S. zooepidemicus CUN 5-10 

m~~fllJ~~ffUmlJ 
: .. 

1J1n ('Wlt~'W) 
: ... 

1J1n ('Wlt~'W) 

, Q a 
m~tlflVff"lmlJ~mfl~U~~ - -. 

... eS eS 
t~~t1J'Yl 45 fl~tYltClJ1"tClJ1t1ff - -

t~~t1J~~lfl11lJt~'Wm~~h~ 9.6 - -. 
.. eS 

t~~t1J'VI 6.5% NaCl - -

• A QI d'~ IjJ QI tI 

'YilJ11 t'lfflffltl'Yi'U~~~~'W S. zooepidemicus ATCC 35246 U"~ffltl'Yi'W~n"lti s. 

zooepidemieus CUN5-1O t~'WU1JflVit~tI~~fftLmlJ1J1n '1~tifltlff"ltll~~t~fl~U~~ '1~t~~t1J~~w'I11Jii 
45 fl~1111ClJ1"t~tlff '~t~~t1J1'Wfl1'111~ titl~ t4fl~ii~lfl11lJt~'Wm~-~l~ 9.6 lm~ 1~t~~t1J1'Wfl1'111~~ii 
lClJ1t~tllJfI"flh~ 9.6 t'l.Jfl{t~'W~ 
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nl':i fftl'~l'lfW~ '\l e~Hl1ri~Tn{lH)U~ll1'lJl~ ff'lJ ffll1~'lJ nl'Hl~~m~ lmJ1\l hUTll~tJffltJiu i 

f1ftltJ CUN 5-10 Vi'lJ';h , lmff11h.Hmri~m{'lJeu~ijml'lJ111'lJl~ff'lJluf11':i~~~m~1eJtJl\lhUTl 

1~U1~tJ1ti'lJffltJiuii~~u ATCC 35246 ~Yilf11':iffmnl~tJ ~':il~f1 tl~1~li' (2540) ~~ffl111~~~f1ril1 
" .J " m~Hilu1Vi':il: , lmff lh:f1em~1tJt.Jl~lft 1'lJmfJft1~tJ1 2 'lI'U~ tie f1\llTlff 11ft: vJ'iTll~ff 9$~t.Jlfllft 

" " .
11~ 2 'lfW~ijffl'lJl':if11tJ~tJU1ilu glucose-6-phosphate 1m: fructose-6-phosphate i~l~tJ~l':i~Lli~e~ 

~ .J ~ 
ff':il~ fructose-6-phosphate ~1f1 glucose-6-phosphate 9$~m glucose-6-phosphate Hft: fructose-6

. . " 
phosphate YiL~~:~mtJ~tJ'\.J1iluffl':i~~~uluf11':iff!1~m~ ieJtJl\lhUTl tie UDP-glucuronic acid 

1m: UDP-N-acetylglucosamine ~e itJ ~~Yill,rffl'lJl':iOff!l~m~ ieJtJlfthUTl~lmmri~m{'lJe'U~. 
 . ~ . " 
1il'U,lmffL~lJlf1f111 11ft: ~lf1f11':iffmntJ~lJlW' lmffYim'lJl:ff'lJ Vi'lJ11 Yi 1.0 1tJe{1~u~ (t.Jl 

l1t!f19ietJ~'lJlfl':i) u ef1~lf1ii 1rleVi ~l':iWl~~tI ~<ijtJ'YIl~ f11tJfl1Vi~ij~ft~e f11':i ~~~m~LeJtll\ll':iuTl'\le~ 
, II II I 

ffltJiuif1ftltJ S.zooepidemicus CUN5-10 Vi'lJ11 TilTl11'lJ1ilum~-~'h~1~'lJ~'U'\le~ml1TH~tJ~1~eYi 
.a ~iI .ct QI dGt ' '.c:l.J 

mlJl:ff'lJ Tle 7.5 , ~Wl1IJ'lJl1e~ (28-32 e~tlll9$ftl9$tJff) 1m~efl':il1':i1 ~'Uf11':i1'\ltJ1200 ':ie'lJ~e'Ul'Yl 9$~ 

~1f1'1i'e 1q!ft~~ f1ri11ijml'lJ11fl f1~1~ ti'lJ':iltJ~lU '\le~ ~':i l~f1 (2540) ~ffmn~~fl11:~m 'lJl~ ff'lJffll1~'lJ 

ffltJiui ATCC 35246 fl11:~~f1ri11tieTilfl11'lJ1tlum~-~'h~1~'lJ~U 6.8 , ~Wl1IJij 37 e~tlll9$ft1;tJff 
v lit, " 

, Vfl':il1~11u f11':i l'lJf.h 200 ':ie'lJ~eulYi 11~ijTl11'lJ11~f1~1~YiVi'lJ1ije~~1f1 l~effltJi'Uif1ftltJijf11':i 

1tJ~tJ'U 11tJft~'Yll~iu~ m':i'lJ L tJ~~el~Yill,r",mJw:i'U 1im':i'lJ~ltJ~tJU 'tJJuij~ft~e"'f1');jw:'YIl~ff~ 
..t::Ito.a" .do. I QI ct'd I QI 

':i1'Yltll'\l e~ l'l1'e ~ft e~ ~Ufl11:'Ylm'lJl:ff'lJ '\l e~l1~ ft: ffltJViU 1i ~~fll~ f1'U 

" 1~tJff'itJ~lu1<ijtJijf1ftltJiui s. zooepidemicus ATCC 35246 ~1tJ11ff~5ft~':ill11em~ 1m: 

ffl':i NTG ti~ 1fief1fffl11:~m'lJl:ff'lJlu nl':i f1ft 1uVru i 11ft:ti~lfief1ffltJiuif1mtJ~ij f11':i ~~~m~ ieJ 

'l" .... IIJ~ .1 "I ... " .J .... IIJ 1 '" ~~ "' ........
tJl\l ~':iUTl L~~~'\lU Tle ffltJVi'U1i CUN5-10 9$~ffl'lJl':iO~ft~m~ LeJtJl\l ':iUTl L~ 585.85 'lJftftm'lJ~e 

. " 
~~':i i~lVi'lJ1ilu 3.25 1'Vil'\le~ffltJi'Ui~~~U1m:ljTl11'lJ1fft)tJ':iluf11':i~~~m~ 'eJtJl\lhUTl l'Uf11':i 

o ,A 0 Q .d. l.QjI 

'Yl~ffe'lJ~lU1'U 5 'iu 1'lJe'Ul'lJl'111fl11:f11':i~ftfl'Ylm'lJl:ff'lJ Vi'lJ11 ~wl1IJ'lJl1e~ (28-32 e~tll 
II " , JI 

19$ft1;tJff) Tl11'lJ1ilum~-fh~'\le~m111':i1~tJ~1~m~'lJ~U 7.5 tJ~lJlWt.Jlfllft' lfl':iff 10 f1~'lJ~e~~':i 

5~':il1~11Uf1TH'\l~1 200 ':ie'lJ~eulYi ffl'lJl':if11~'lJf11':i~~flm~ieJtJl\l hiiTli~lil'U 829.11 ijft~f1~'lJ 

~e~fl':i 
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~ .c:l.c:l .c:l..~ .a " 
Streptococcus zooepidemicus ATCC 35246 tlJ'UU'Ufl'VU'HJ'VI'i:'I'.:.lO)1fllJl'IJln American Type 

" 	 . 
Culture Collection, Rockville, Maryland. ,USA. 1'U'i1'U~'UmU~~~V'I1~.:.l'IJln1~fl11~Yit'l1lJl~ 

'i:'I'lJ '1 ~ffm:l11J1Vilf11'l tiV.:.lt4fl1M'Nii~mfl 1~Wl\lhUfl ~'U';ht4flrl'i:'l'11J1'lt1Nii~mfl 1~tI1"JhUfl 

,~ 0.54 ijrliini'lJ91flii~'l ~~1 llJ.:.l~ 15 ~.:.l~.:.l '~fl~1'Utf1wCfi'~~fl.:.lf11'l ~.:.lJ'U.:.ll'U1~vrl~.:.llj'fl* 
.101.1 01" 	 1~~ ... & 

'I11J1tl1'Uf11'llJ'l'UlJ~.:.l'i:'l'lV~'U~ S. zooepidemicus ATCC 35246 'I1t'WlJNrlNrl~lJln'tl'U 

" 	 .QI .d~ .d ~ 	 d 

f11'l'VIflrlfl.:.l'tl'Umn'IJ.:.lMn1:l1t1.:.l'l~V~nr11"1'lt'IJ'lf.1J'tIfl.:.l S. zooepidemicus ATCC 35246 'VI 

Q1"~' ~ -1 .1 -1 d':' 1 d .1 ... ,
t'I1lJl~'i:'I'lJ1'U f11'lnr11v'W'U ~0)1.:.l~'U11tlJmrl V.:.lt'tI'fl'U1'U fll'l11'l t'I1rl1 TSB 'VI'lf1 lJ.:.l'VI 7 t'lffl 'IJ~t 'IJ'lf.1Jfl~ 

~ "'" ~.i":! "'" 01 ... 1 d 011	'U'l~v~n.:.lnr11.:.l'VI1fJW (mid log phase) O)1.:.ltlJ'lv'Ut'VIv'Un'Uf11'lt'IJ'lf.1J 'Ufll'l11'lt'l1rl1 Bill 'VI ,'ll'ln 

"'"" 1'1 ~ ~ ~ -1.1 1 "'" 01.1 A.....1 ... ,d
rY'l1.:.l1:l (2540) ~fl ~'lftlJ'Ufll'l11'l trlV.:.lt'lffl 'U f11'l t~'l VlJ'I11t'lfm'Wflf11'l NMI 'W'U11t'lffl 'IJ~ t 'IJ'l f.1Jfl~'VI 

'l~V~~.:.lnr11.:.l'VI1fJW (mid log phase) 1'U~1 llJ.:.l~ 9 'i:'l'lt'l1~~ti~'l1f11'lt'IJ~f.1J1'U TSB t~1n11 Bill 

~ .1 1~' 1'1 1 1 1'1 ~"'" • 1 ~ "'" 01 ~ ,
fll'\JtlJ'Ut'W'll~t'lffl'i:'l'llJl'lt1 'lfU'I1rl.:.l ~'U ~'lt'IJ'U 'U TSB ~flflf)dl 'U Bill 0)1.:.llJfl11lJO)1'UO)1fl'UlJlnf)dl 

Url~NrlNii~'tIfl.:.lmfl~1~J'U1~u~n~h.:.lti'Uun ~.:.lt~fln1~ TSB ~.:.llj'llm~\lnn11 Bill 1'Uf11'ltiv.:.l 

t4fl~fl '1 1iJ 

f11'lffn1:l1f11'lt'IJ~f.1JUrl~f11'lNii~mfl1~tI1"JhUfllflv S. zooepidemicus ATCC 35246 1'U 

-1.1 01 	 A d 1 ... A 
fll'l11'l trlV.:.lt'lfflt1~'liJ'l'UiJ~.:.l 'lJln Nimrod (1986) t~fl'l11'l~ V~ nrll'V1t'11lJl~'i:'I'lJ 'U f11'l Nrl~H'Wflf11'l 

flfl t~ fl n'i:'l'lvi'U{nrllV1'U ~'U 'YJ ~v1Jij 'W'U':h iJ~1J1W m fl~Nii~~'U fi fl V'l t~lJiJ~1J1W 'IJ'U ~.:.liJ~1J1W 
t1.:.l~fl~~1 llJ.:.l~ 24 'tIfl.:.lf11'ltiV.:.lt4fl ~fl 188.85 ijrliini'lJ91flii~'l Url~trlflV;'lJl'lWl~~1 llJ.:.l~ 18 

'W'U':hiJ~lJ1Wmfl~hi'~u~n~1.:.l'IJlniJ~1J1Wmfl~t1.:.l~fl~~1 llJ.:.l~ 24 lvh1flun 

"" .f11'liJi''UiJ~.:.l'i:'l'lvi'U{1'U.:.ll'U1~Vfli'.:.lij 1~ff.:.limjlf11'ltnflf11'lnr11vi'U{ 2 'lfUfl ~fl U'i:'I'.:.l 

tirl~'l-111 lmrl~url~ 'i:'l'1'l NTG t'W'l1~f11'l1~'i:'I'1'lim,jlf11'lnr11vi'U~'I1r11V'l'lfUfl'i1lJti'U 'lJdh1M' 

tnfl f11'l tiJ~V'U uiJrl.:.l'i:'l'l'li'U ~m 'llJ1~'I1r11VtiJU'U'U 1 ~'i:'I'lvi'U {nr11v~lj'i:'l'l'li'U ~m'llJ U~ n~l.:.l1 iJ 

01 ,,:' ~ & 1~1'" 01 " 01 1'1. I"'" 01Q

'\Jln'i:'l'lV'W'U~~.:.l~'U1J1n'tl'U 'V11 '11 flf11'i:'l'tnflf11'lnr11v'W'U~nrl'U (reverse mutation) ~lJlJ'i:'I'l'l'W'U~ 

.a QI clQI g.I g.I " m'llJt'l1lJfl'U'i:'I'lV'W'U~~.:.l~'U'UflVrl.:.l (Fantini, 1975) 

'lJlnf11'lVilf11'lnr11vi'U{ s. zooepidemicus ATCC 35246 ~1VU'i:'I'.:.ltirl~'llb lmrl~ 3 'lfl'U 

Url~ NTG 5 'lfl'U Vil1,n~'i:'I'lvi'U{nr11v CUN 5-10 ~.:.l'i:'l'llJl'lt1ff.:.ltml~11mfl '~tI1\lhUfl 585.85 

ijrliini'lJ91flii~'l 1J1nn11'i:'1'lvi'U{i.:.l~'U ATCC 35246 ~.:.l'i:'l'llJl'lt1ff.:.ltml~11mfl '~tI1\lhUfl 

180.23 ijrliini'lJ91flii~'l lflvlj~l~'Uf11'lnr11vi'U{~.:.ltiJ~ 36 

http:O)1.:.ltlJ'lv'Ut'VIv'Un'Uf11'lt'IJ'lf.1J


54 

d ~" "" .., ,. "" ,~.;. .1 ~ , A 
m'j''Vlfflf.l'V4'U~mnf.l CUN 5-10 ffllJl'j't1~m~mfl ~~Wl~ ~'j''Uji) 'fU'V4lJlJln'tl'U ~1J'U~HH'UU~ 

~lm~ff~V~~'j'll)lUm~U~:ffl'j' NTG ''lh11il1~nflm'j'~tJ~f.I'UUtJ~~lJ'Uffl'j'i'U~m'j'lJ11~U~'U~ 

I 

~U'llJl 
.. 

m'j'n~lf.l~'Uill';wUff~V~~'j'1'1 lum~~m1f.1lJifl'Um'j'n~lf.l~'Uiji)i'~mn'tlu~~ii'U'Vl~6 
!:It.cw::t .d • .d i Qf rI A 4 ~ ", l' rI .d. .d QI.QQI , 

~1J'U11i m'j''Vl~ltlU~: ff:fl1n'VlL!fl 'U m'j' n~lt1'V4\J ~ ~~U ~'V4U ~11 'fl ffltl'V4'U ~ n~ltl'VllJ fflJlJ ~U~ n~l~ 

QI d .c9 QI .d i ~ l' A QI d".dd ~ I rI d rI 
n'U lJ'j'lt1~l'Ut1~U~'j'lm'j''j'Ufl'Vl~: 11 ~'fH~Unmtl'V4'U~'Vlfl ji)U~1~ 0.l-1.0 ~tJt)WIf'U~ (Miller, 1972 

rI d rI QI t .Q QI .J'.s QI 4 

; Carlton and Brown. 1981 ) U~: 1-5 ~tJt)WIf'U~ (Fantini, 1975) fl~'U'Ui'U~1'U1~tI'U~~ji)flmt)n 
~" d ~ "d "A i g/d , g/ .: ~" ddfflt1'V4'U~n'Cllt1'Vlt)~'j'lm'j''j'Ufl 0.1-5 ~tJm~~'U~ ~'V4t) 11lJIt)mff fl~~t)fflt1'V4'U~n~ltl'Vlfl 

Clowes and Hays , 1968'Il'j'lf.l~1'UtI~~tI~ii~~~t)m'j'n~1t1i'Ui~1t1Uff~V~~'j'111lm~~ 
~JQI ~QI' .QI 

'U 'U 'tI'U nlJ11'Cllt1lJ ~ " tit) tll~ tll'Vl ~~'U 

I .: i ~ " A ~, ,. Il. ji)11lJ11'U1U'U'U'tIt)~~~t) 'Umm'Cllt1'V4'U~ ~'Ut)~"lnUff~t)'Cl~'j'l 1 ~m~~~l'U'Vl:"J 

J A. ~ 1'bI.4 ~ rI did 0 i ~ dGo' 

~'UmtlD~l~'l ~'fl ~lJfl fl~'U'U 'I11m~'Cl'ClU'tl1'U'ClUtllJji)11lJ11'U1U'U'UlJln n,,:'Vll 11 It)mff'VlUff~ 

V'Cl~'j'l'1 It)m~ ":fflJ~fftilJ~IlIf~~1Ilut)tI'Cl~ i 'U'Vll~tJa,j9i tJ~lJl\lalllf'Cl~U'tI1'U~Utl~t11lJl~fflJ ~t) 

.. .. 

m111'j'~~f.I~~~t) ~~ffllJl'j' t1~flilJUff~V~~'j'l'1 lm~~11llJlnn11 
.. . .. 

ffl'j'~~mtl1j'VhvJt){ ~~vhil1tJ~lJlW Uff~V~~'j'l1 1 1t)m~~l'U 'tJ~~~t)Viu'tI1'U~Df.li'Um111'j' ~~tI~ .... . 
t~t)iitJ'j':ff'Vl ifl1'V4~fl'Cl~ ~n';~m~.yhil1tnflffl'j'Vi'll11~Dffl'j'~'U'Vl~6 t'uu{t)t)n '1lIf~ Vi ~~'j'lJnd'Uvh 

il1'j'~tI~n~li'Um'j'\lltlUff~V~~'j'1'1 It)m~r~lJt)t)n1tJ 

3. ~n'llW~'Vll~mtlfl1'V4't1t)~~4t) i'Utlllf'Cl~~ii'tl'Ulflimy 

.Q d QI 91 'i rid d d.A.Q QI tI " ... IQ rIQI

'U 1~ji) ~tlfflJ n~: 'U t) tlndl 'U~IlIf'Cl ~'VllJ 'tI'Ulfl m n 1lJt)'V4 "l'j'Wlfl11lJfflJ'V4'U1ilJ1'Cl ~t)~ t)lJ'j' lJl~'j' 11l1f'Cl'Cl 

4. ji)11lJ~,rlJ'tIt)~Uff~V~~'j'1'1lm~~ 

5. 'j':::tI:::,.h~'tIt)~Uff~V'Cl~'j'1'1 It)m~ 

.. 
~~,r'Ui'Um'j'tJi'lJtJl~ffltli'Uilfltli~Uff~V'Cl~'j'lb It)m~ 

http:n';~m~.yh


55 

S. zooepidemicus ATCC 35246 ~~m'l~lmlff~6~~'l1'11m~91 ~m1lJf.I11Tl~'U 254 'U11'UllJ~'j 
'j~fJ~,..h~~lmlm'~Uff~ 30 11l)f'U~llJ91'j lr1'Un~l 80-120 1'U1Yi '~'li1~m'j'j~fI 5.38 - 0.07 

.1 .I d 	 .I
llJ fl'j 1 CJ1'U 91 

lrl~~ ~l'jW1nmm'j ~1fJUff ~~111lJ1~fflJ1'U u~~~Tlf~'IJ~~ m'j'Ylfl~~~ ~~ ltl~ fJ'U utl~~ '1. tl 

~ ~J QI'.Q .c:t" ~ QI QI d'

'Yl~\HJ'\.m1J'lfUfl'IJ~~~~~fl1fJ lflfJ~lnm'l'Ylfl~~~'U l1~~~lnm'lnmfJ'Vi'U~ S.zooepidimecus 

ATCC 35246 U~:'1.~ff1fJ~'U{n~lfJ AU 21 U~: BU 42 ~Tl.Jth~1J 111lJ1111'l:fJ~11~1~1111J1~fflJ 

l'Um'l~lfJUff~6~91'l1'1.11m~~ 'Vi1J';h 60 - 120 1'U1Yi U~~ 15 - 120 1'U1Yi 9l1lJ~1~1J ~~llt'U'~',h 
" . ", 	 . 

l';~Yi~l'U m'jnmfJ~'UilJ111~lfJTli'~ ~dj6~'llm'j'j~fI~hn11 ~~ijTl11lJ'1.1~~uff~6~~'j1'1.11m~~ 
~ J 

l'VilJ'IJ 'U 

,1Q,I 0 .ci .d t.cl.d.Q J ,11 t G\ ctd 
'U ~ n ~ln'U fJ~Tl1'jm'U ~ tNm~1J1'U m'jCJ1~lJUCJ1lJfIm'U m'Yllnfl'IJ'U ~1'Yl~ L'Ufl11~ 'YllJUff~ U~~ 

l'U~i'JfI ~~v~ri~~m.yhll1~~ff1fJi'U{n~lfJ~fI~~111~ijm'jn~lfJ~'U{m;1Jlr1'Uff1fJ~'U{i~~'U'~ .. 	 . 
ri1'Ul'Um'jn~lfJ-w'U{~1fJ NTG tJ'U lr1'Um'jn~lfJ~'U{1f1fJl~ff1'jlTlijm'jn~lfJ~'U{Yilnfl 

J d 'I' .,.. .I ~ ,. 1 0 'JI d'l <> 
'IJ'U~~lJTl11lJl~1~~~ L'Um'jn~m'jn~lfJ'Vi'U~ Tl~ff1'l NTG ~~ lJ'Yl111'U1'Yl L'Um'jl~lJ methyl group 

.d .J. Gt" QI "I" 40 'jI.Q .Q 	 QI tI ,
'Yll1Jff CJ1~U~n~l~ ~lnm'j L'lfUff~~~~'j1 ~1 Lm~~'VI'Yl11l11nflm'j~fI'Vi~lf1'IJ~~m'jn~lfJ'Vi'U~lf1fJn~ 
'I'JI<>,d lOi .I
L111nfl 	 'YllJ'U LflllJfl'j 

.. 	 .. 
l'Um'j'Ylfl~~~~~'Vi1J111'Um'jn~lfJ~'U{U~~~Tli'~ survival curve U~~~Tli'~~~u~n~l~n'U 

'I .k~ ,xd o ~,x'l .,..01, ~ 
(~~m'j'VIfl~~~Ufffl~ L'Ufl1Tl~'U1n Tl) ll)f~lIJ'Ul'Vi'll~ 1'1f~'Yl'U1lJ11IJ'U1'1f~ L'Um'lnmfJ'Vi'U~u~~~m~ 

.. , 	 .. 
mm~lfJ~'U{~~u~n~l~n'Uu~~ ~~ llt'U111';~Yi~1'Um'l nmfJ~'U{1J1uft'111~lfJTli'~ ~~ '1. 1~~m'j 

QI tI.J. 	 J 
n~lfJ'Vi'U	~ l'VilJ 'IJ'U 

m'j 1~~t1J U~~ m'j ~ii~ mfl '~W1~1'jijmJU~ff1fJ~'U{nmfJ~'~m;~m'jn~lfJi'U{~1fJUff~ .. 
.,.. lOi,. 	 • I':! d.... .,.. .I.,.. 'JI 
~~~'j1 L1 Lm~~ 3 'j~1J U~: ff1'j NTG 5 'j~1J llJ'jfJ1J1'YlfJ1Jn1Jff1fJ'Vi'U1i~~~'U S. zooepidemicus 

ATCC 	 35246 l'Um'j~ii~'j:~1J'lJ1f11'IJeh U~:11m1~,rtl~lJ1Wmfl '1.~f.I1~ hijTl~1fJ11im'U lll)fl1 . 	 .. 
~ln~~Yi'1.~ff1lJ1'jtmii~mfl '~fJ1~hijTllf1fJff1fJ-w'U{n~lfJ CUN 5-10 "l~n11ff1fJ~'U{~~~'U 

ATCC 35246 ~fllr1'U~~fJ~~ 149.14 
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S. zooepidemicus ATCC 35246 


(~~~m~ l~Wl\ll 'JUfl i~ 180.23 ij~~fli'lJ/~~'J) 


~ CIUV 


'" " fflfJ'VfW~ AU 21 
II 

(~~~m~ l~Wl\lhUfl 1~ 275.32 iJ~~fli'lJ/~~'J lJ1flfl11fflfJ~'\.Ji~~~'\.J ATCC 35246 1.53 L'Vil) 


~ 2"d UV 


'" " 
ffl(J"ffW~ BU 42 
II 

(~~~m~ l~fJl'JhUfl ,~ 312.04 iJ~~fli'lJ/~~'J lJlflfl11fflfJ~'\.Ji~~~'\.J ATCC 35246 1.73 tfil) 

~ 3
rd 

UV 

'" " fflfJ'Vi'\.J~ CU 47 
, II 

(~~~m~l~fJl\lhUfll~ 370.13 iJ~~fli'lJ/~~'J lJ1flfl11fflfJ~'\.Ji~~~'\.J ATCC 35246 2.05 t'nl) 

~ 1!I NTG 

'" " fflfJ'Vi'\.J~ CUN 20 
II 

(~~~mfl '~fJ1'J1'JUfl 1~ 351.42 iJ~~fli'lJ/~~'J lJlflfl11fflfJ~'\.Ji~~~'\.J ATCC 35246 1.95 tl'il) 

~ 2
nd 

NTG 

'" " ffl(J'Vi'\.J~ CUN2-1 
II 

(~~~m~ 1~fJ1'J l'Jufl ,~ 318.87 iJ~~fli'lJ/~~'J lJ1flfl11fflfJ~'\.Ji~~~'\.J ATCC 35246 1.77 tl'il) 

~ 3rd 
NTG 

'" " fflfJ'Vi'\.J~ CUN3-5 
II 

(~~~m~'~fJ1\lhUfl 1~ 325.92 iJ~~fli'lJ/~~'J lJlflfl11fflfJ~'\.Ji~~~'\.J ATCC 35246 1.81 tVil) 

~ 4
th 

NTG 

'" " fflfJ'Vi'\.J~ CUN4-7 
II 

(~~~mfll~fJl\ll 'JUfl 1~ 472.17 iJ~~fli'lJ/~~'J lJ1flfl11fflfJ~'\.Ji~~~'\.J ATCC 35246 2.62 t'vi1) 

~ 5
th 

NTG 

'" " fflfJ'Vi'\.J~ CUN5-10 
II 

(~~~mfll~fJl\ll'Jufll~ 585.85 iJ~~fli'lJ/~~'J lJ1flfl11ffltJ~'\.Ji~~~'\.J ATCC 35246 3.25 t'yil) 

• II,tln 36 ih~1J'Ij'\.J~V'\.Jfl1'Jfl~lfJ~'\.Ji s. zooepidemicus ATCC 35246 ~1fJttff~ti~~'Jl1-J lvm~ tt~~ ffl'J 

, !II "'''NTG ~fflfJ'Vi'\.J~fl~lfJ CUN 5-10 

http:ih~1J'Ij'\.J~V'\.Jfl1'Jfl~lfJ~'\.Ji


57 

m~ fffl~l'tj"W~'\JV..:j H'lH;..:jm{'UV'U ~ mlJ1~ fflJ'ffll1i''U m~H~~m~'~HJ1~ hij~ t~VfflV.. 
~'Uifl~lV CUN 5-10 'Yl'U11 ~lmffl~'UUm;..:jm{'Uv'U~li~11lJll1lJ1~fflJl'Ufll'jH~~m~'~Wl\1h 

ij~ 1~'Ul~V1n'UfflV~'Uii..:j~'U ATCC 35246 ~.yhm~ftfl~11YlV ~~li'fl fY~1..:j1:1' (2540) ~..:jffl1l1~ 
.. 

~..:jflril1 V1~dj'Ul'Yl~l~ ~l~~ff tJ~~flv'U1l1m.h~1~ llJmfJ~1~V12 't1ij~ ~V fl\11~ff U~~ ~1~l~ff 
~: ! ~ ~ d ~ " O)1..:j'Ul~l~'tN 2 't1'UYl'UffllJl~mtJ~V'Ul1J'U glucose-6-phosphate U~~ fructose-6-phosphate ,~l~v 

,. ,. ~~ 
~~..:j lJ~V..:jff~l..:j fructose-6-phosphate ~lfl glucose-6-phosphate 0)1..:j'YI..:j glucose-6-phosphate U~~ 

, . .. " 
fructose-6-phosphate Vi'Il~~\1mtJ~V'Ul~'Uffl~~..:j~'Ul'Um~ff!1..:jm~'~Vl\11~ij~ ~V UDP

glucuronic acid U~~ UDP-N-acetylglucosamine riv itJ ~..:j.yhl,rffllJl'j()ff!l..:jmYl '~Vl~hij~~lfl 

Ul1ri..:jm{'UV'U~l;j'U~lmff'lllJlflfl1l U~~ ~lflfll'jftfl~ltJ~lJltu~lmff~ll1lJl~fflJ 'Yl'U1l ~ 
'" II • • 

... I "d tI 0 Q.I' ... IQ .d. 4. ~ ~ ~ QI da t ~ 
1.0 l1JV'j 10)1'U~ ('Ull1'U fl~V1J'jlJ1~'j) 'UVfl~lfl'U llJV'Yl ~l'jtul()..:j1J ~ ~V'YI1..:jfllVfl1'Yl'YIlJH~~Vfll'j H~~ 

m~'~Wl\11'jij~'\JV..:jfflV~'Uifl~lV S.zooepidemicus CUN5-10 'Yl'U1l TilmllJlrl'U m~-~l..:jl~lJ~'U 
.. .. . 

.d. 44 .4 d Q,I d~Q"
'\JV..:jV1l1l'jl~V..:jl't1V'YIll1lJl~fflJ ~V 7.5 , ~tul11JlJl1V..:j (28-32 V..:jfYl10)1~10)1Vff) U~~V~~11'j1 ~'Ufll'j 

l'\Jfh 200 'jv'U~v'U1Vi ~..:j~lfl,rm.!~~..:jflril1li~1llJU~fl~1..:jn'U'jlV..:jl'U'\JV..:j~'jli'fl (2540) ~ftfl~l~..:j 

fl11~~1l1lJl~fflJffll1i''UfflV~'Ui ATCC 35246 fl11~~..:jflril1~vTil~1llJl;j'Um~-~1..:jl~lJ~'U 6.8 , 

~tul11Jii 37 V..:jfYl10)1~1C]1Vff , t1~'jl1~11'U fll'jl'\Jfh 200 'jv'U~v'U1Vi ~..:jii~1llJU~fl~1..:j~'Yl'Ul.aV..:j 
~lfl 14vfflv~'Uiflmvlifll'jltJ~V'UUtJ~..:j'Yl1..:j~'U~m'jlJ'tJcit..:jV1~.yhl,r~fl~w~~'U~m'jlJ~ltJ~V'U 

.. ". 
, tJU' 'Uli H~riv~fl'l!jtu~ 'YI1..:jff~ 'j1'Y1 Vl'\J V..:j l~V ~~t)Yl ~'Ufl11~Vi1l1lJ l~ fflJ '\JV..:jU~~~ fflVi'U i'4i..:j~l..:jn'U 

.. 
1~Vff1tJ..:jl'U1~vu'llflmvi'Ui s. zooepidemicus ATCC 352461l1VUff..:jt1~~'jl111m~~ 

U~~ ffl'j NTG tl~1~Vflffm1~~1l1lJl~fflJl'Ufll'jfl~lV~'Ui U~~tl~l~VflfflV~'Uifl~lV~lifll'jH~~ 
, ,.....,JI,J "" .., .. ~ "",. .... ,,. 

m~ ~V1\1 ~'j'U~ ~1"l..:j'\J'U ~V fflV'Yl'U~ CUN5-10 O)1..:jffllJl'j()H~~m~ ~Vl\1 ~'j'U~ ~ 585.85 . .. 
ii~~fli'lJ~V~~'j 11l1'filJl;j'U 3.25 l'Vil'\Jt)..:jfflVi'U i~..:j~'Ull~~ijmllJlff~V'j l'U fll~ H~~m~'~V1"J 

hij~ l'Ufll~'YI~ffV'U~1'U1'U 5 i'U lrlVllllJll1lfl11~fll'jH~~~mlJl~fflJ 'Yl'U'h ~Wl11Jii,rv..:j (28

a ~. ~~~" Q: ,. q,I

32 V..:jfYl10)1~10)1Vff) ~1llJl1J'Um~-~1..:j'\JV..:jV1l1l'jmV..:jl't1m'jlJ~'U 7.5 tJ'jlJ1W'Ul~1~~ ~~'jff 10 mlJ 

~V~~'j t1~'jl1~11'U fll'jl'\J~l 200 ~v'U~v'U1Vi ffllJl'jm~lJfll'jH~~mYl '~Vl\1hij~'1l1~'U 829.11 

ii~~fli'lJ~V~~'j u~~V..:j'Yl'U1l l1lflijm'jl~lJ'~ lCJf'CJflf ~~';hl,rH~~m~'~Vl"Jhi1~ ""'''l..:j~'U~..:j 

http:jii~1llJU~fl~1..:j~'Yl'Ul.aV
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~'ni'n fl'~1~'l:l'. 2540. m'l111fl11~~!11'lJl~ff'l.j'ffll1i'llm'lNii~m~ '~wl1'liifll~tl Streptococcus 

zooepidemicus ATCC 35246. 1'YltJlii'Yiu1itJ~qJqJl'lJ111UWcYl~. fl1fl1'irl~~;11'YltJl 
QI ..::::. ~ GI' tI C), ~ 

llWcrl911'YltlTCW ~W1~NmW'lJ1111'YltlT'W 
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fllflNl.I1fl fl 

" 	" 1. ~~ 'nll'l11'l" ff1 '11 i''U 01'l" L~'1 t1lJ111 L~{) ~~ ~'W 

1.1 	Vl'l11'l"mtl1 Brain Heart Infusion: BID (Difco) 


1'WVl'l11'l" 1 ~~'l" 1h::fl{)'U~1t1 

... 

Calf Brains, Infusion from 	 200 mlJ 

... 
Beef Heart, Infusion from 	 250 mlJ 

... 
Bacto Proteose Peptone 10 mlJ 


Bacto Dextrose 2 mlJ 
'" 

'" 

'" 

Sodium Chloride (NaCl) 	 5 fl'l"lJ 

Disodium Phosphate (N~HPOJ 	 2.5 mlJ 

. 	 " . 
i'~ 	 Brain heart Infusion 37 fli'lJ tl::tl1tll'WU1fl~'W (Distilled water) ~~'l" 

• "'_loJ • .I d 	 dL... _I ". .t ~ 
'W1 LlJ'W~<iJ1l'tf{)'YIm1::lJ1~'l"i1'W 121 {)~ffWJftllCl)1t1ff m1lJfI'W 15 lJ{)'WfI~{)~1'l"1~'W1 l1J'W 

l1tl1 15 'W1Yi 

1.2 	Vl'l11'l"l'I1tl1 Tryptic Soy Broth: TSB (Difco) 


1'WVl'l11'l" 1 ~~'l" 11'l"::fl{)'U~1t1 


Bacto Tryptone 	 17 

( Pancreatic Digest of Casein ) 

Bacto Soy tone 3 

( Papaic Digest of Soybean Meal ) 

Bacto Dextrose 2.5 

Sodium Chloride (NaCl) 5 

Dipotassium Phosphate (K2HPO~ 2.5 

. 	 " . 

i'~ Tryptic Soy Broth 30 fli'lJ tl::tl1tll'WU1fl~'W (Distilled water) 1 ~~'l" u1111 

oJ • .ld " "~ 'W~<iJ1l'tf{)'VIm1~lJ1~'l"i1'U 121 {)~ffWJftll;t1ff fl11lJ~'W 15 11{)'WfI~{)~1'l"1~U1 llJ'Wl1tl1 

dL 

15 'W1'VI 
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2. "l~'Hll11l'Hhl1i'1Jtl1~~ii~mfl '~tJl~ hiJfil~llJ~~tN Nimrod U~~filW~ (1986) ~~,ji'1J'lh~ 
lfltJ ~~li'fl ff~1~~ (2540) 

'" 
 I .. 


Ammonium sulfate «NH4)2S04) 	 0.65 mlJ~flMl~ 

I ..'"Yeast extract 	 10.0 mlJ~fl~~~ 

'" 
 I .. 


Sodium Chloride (NaCl) 	 2.0 mlJ~fl~~~ 

I ..'"Magnesium Sulphate (MgS04·7H20) 1.0 mlJ~fl~~~ 

'" 
 I ... 


Dipotassium Phosphate (K2HP9~ 	 2.5 mlJ~fl~~~ 

'" 
 I .. 


Sucrose 	 5.0 mlJ~fl~~~ 

,ji'1Jfil11lJ!lltJmfl~1~!~lJ9i'tJ 6.8 i1~cJh4fl~m1~lJ1~~!ltJ 121 fl~ffWl1m;tJff 
" fil11lJ~tJ 15 ,jfll!~~fl~1~1~iJ1 !lltJnm 15 tJ1-vi 

o QI' Q,I 4. .4 " 3. 	 "l~~fl1111~ff111~1Jtl1~filflmflm~fl Tryptic Soy Agar: TSA ( Difco) 

itJfl1111~ 1 iim ,j~~flfl1J~1tJ 

Bacto Tryptone 17 

(Pancreatic Digest of Casein) 

Bacto Soy tone 3 

(Papaic Digest of Soybean Meal) 

Bacto Dextrose 2.5 

Sodium Chloride (NaCl) 5 

Dipotassium Phosphate (K2HP04) 2.5 

I 	 " • 

i'~ Tryptic Soy Broth 30 fli'lJ u~~ltJ(agar) 18 fli'lJ ~~mtJltJtl1fliltJ 
Q 1St 91 ~~ l.d QI' 0 "I .J • I .d

(Distilled water) 1 ~~~ ~fflJ ~11!IJtJ!tJmfltJ1fltJ tJ1 ~,jtJ~CJJ1!~fl'VIm1~lJ1~~!ltJ 121 

" fl~ffWI1~!;tJff 	 m1lJ~tJ 15 ,jfltJ~~fl~1~1~iJ1 !illH1~1 15 tJ1-vi 

" " 111 fl9i'fl~ tl1~!~~ tJlJ fl1111~ !~tJ~!~fl ~fflJ !~fl fl rl111i'1Jtl1~ ffflill tl1~ Vfl tJff~lmlJfl 
~ "Q.I 	 d~, ,: IQ.I.<Q 

mflflUfl~ i 11,j~1J~W11 IJlJ~fl~ fl1111~ mtJ~ !~fl flfltJ!'VI~~ ~ltJ!'Vi1::: mtJ~ !'VI1fl1J 45-50 fl~ ff1 

"" .. <!I • ,.. • , .. r:S .. • ,.. • ,.. i ~ <!I ~ '" ?I <!I " 
!OJf~!OJftJff !91lJmflfllJ~lJl91~ 5 !lJfl7!OJftJ91 ( lJ~lJ1~~/lJ~lJ1~~ ) ~fflJ 11mflfl!~lfltJ!1JlHtJfl 
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.fllflNt!lfl ." 

lUffl~~~mmlYh-wv{ 1 ~91~ lh~nvtJ~';w 

'V1~ff (l~fI'wn~~lJVi~) - v~iilUlh'V1U ( C4HuN0
3 

) 12.1 ni'lJ 

mfllJl~~n 11.6 ni'lJ 

lUffl~~~~ltJ1J'-W~-WV{ 1~91~ lh~nvtJ~1tJ 

1'YiL1'V1m~tJlJlf11~lfl~~~u-wVm-W91 (~P04) 5.4 

lf11'YiU'V1ff~~tJlJl~lm~~u-wvm-W91 (~HP04) 10.5 

.. .. 10 

ii~~~91~ ~~Vi~l11..rffl~~~~lm~U 1.J~tJ1.J~lJl91~~1tJmfli~~~m.,j'lJ.,j'u \n/l~~\J~lJl~~ 500 

ii~~~~~ 

3.2 ffl~~~mtJfI1{tJ11GJf~ ( Carbazole solution) 0.125 % (w/v) 

4'~ffl~Tn{tJ11GJf~ 125 ii~~~91~ ~~~ltJlu 95 % m1ill.m~1.J~lJl91~ 100 ii~~~~~ ~~tJffl'I 

~~~ltJ1U~1f1~hn L1~~~~tJlu~~u ( m~m~t~~lU 3 l$iVU ) 
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~~1m/t~ 191~~vlJl~1~~~~'UyJvff~yJ~ (Na2HPO~ ~~lJ~'U 11.876 n~lJ~fl~~~ U~::: 

l~U'Vlff~~VlJ i~ i~l~~~~'UyJflff~yJ~ (K2HPO~ l~lJ,j'U 9.078 n~lJ~fl~~~ U~d~~V~l.:J i~ 1911~VlJ 

1~l~~l~'UyJVffLyJ~ (Na2HPO~ 66 ij~~~9\~~dVl~U'Vlff~~VlJ 1~L~lml~'U~Vffl~~ (K2HPO~ 

l'U'Ud~1~t1~lJl~~ 250 ij~~~~~ NfflJ l,r~,j'lti'U 1~'IJ B''U'n~ff'tf1 

4.2 ffl~~:::~lVl91~~UtJfI~vh~ (Sodium chloride solution) (0.15 M) 

II • 

~:::mv191~~VlJfI~flL~~ (NaCl) 0.9 n~lJ l'Ullln~'U 80 ij~~~~~ NfflJl,rl~lti'U U~dt1~'IJ 

mlJl~~~~~lmil'U 100 ij~~~9\~ 

.1 ~ '" 4.3 ffl~~:::~lvnHHlJV~f1~mn (Perchloric acid solution) (20% WN) 

~~V~1.:Jm~1t1v1f1~v~n (HClO~ t1~lJl9\~ 13 ij~~~~~l,riit1~lJl9\~~~~lmil'U 

75 ij~~~9\~~dmfln~'U NfflJl111,j'lti'U ~n'IJ"l-n'U'Ud~ff'lfl 

4.4 ffl~~:::mV l'ViU'VlffL~VlJ~9\9\~:::'lJm~9\ (Potassium tetraborate solution) (0.8 M) 

II • 

n1lJl'Ullln~'U 300 ij~~~9\~ NfflJl,rL,j'lti'U t1~'lJt1~lJl9\~~~~lmil'U 500 ij~~~~~ 

4.5 ffl~~:::~lvl~n'Vlff~;VlJ'1~VT'Jhl'Y" (Potassium hyaluronate solution) (200 Ilg/ml.) 

~:::~lvl~U'Vlff~;VlJ'1~Vl\1hl'U9\ (Potassium hyaluronate) 20 ij~~n~lJl'Uffl~~:::~lV 
tI ~ ~C11 " 91 91 QI' d '" iI.d .ca. Ci

~Vffl~~,j~l~V~ (Phosphate buffer solution) I 00 lJ~~~9\~ NfflJ ~m'Uln'U In'IJ l1'Vlt:!W'HJJlJ 0 fI.:J 
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4.6 crl'Hl~f11mfJU1O)flJ1gtlTQ hl1t~cr (Bacterial hyaluronidase solution) (1 mg. 

Proteinlml. ) 

~~~lt1crl'Hl~~lt1mU 'O)flJ1gtll~ hl1L~ff (Bacterial hyaluronidase) ~ffn~ ~lmt'tJ~-¥iL~t1 

7 ij~ftfli'lJ1Uffl<J~~f11t11O)ft~t1lJ~~fJ h~ (NaCl solution) 7 ij~ftftm HfflJlM't.,j'lnu 

'I1lJlm'l1~ UfJ~~~'tIfJ'Imu10)f11~~trtytfftlfl1t11u 3 L~flU'l1~'1~lf1f11<JL~~t1lJ 

0 " Q AA 4 iJ 'j) " 1uffl<J~~~ltJHfflJ'tIfJ'Im~UlfflJ (CH3COOH) 100 lJ~~~~<J u~~m~Ln~m'tllJ'tIu (HCl) 12.5 

ij~ftft~<J HfflJl,rt.,j'lnu Ul'tJ'l'lU'tld~ff'lfl 
" rimJl<tit~fJ~l'1 10 t'vh~dtlm~illJlJ(CH3COOH) U~~L~~t1lJl'l1li 'VJf1""1 

:t d' 0 Q,I A <I 'j) .cSQ 0' .<Q,.d'j):
5. <JLm~u~crl'11<J'tJdtml~'I1fldllJt'tllJ'tIU'Ul~l~<Jmff (Reducing sUl;!ar) 1~t1d1i'tlfJ'I Bernfeld U~~ 

flru~ (955) 

ffl<J~~~ltJm~'~1u1~'jO)flft'O)fftn (Dinitrosalicylic acid solution) 

" . " 
'jfJfliO)f~ (NaOH) t.,j'm!u 21lJ~1{ 100 ij~ftft~'j HfflJl,rt.,j'lnUL~lJilln~U 250 ij~ftft~'j ~lmrU 

L~lJ 1O)ft~t1lJ l~U'V1fft~t1lJ~ltm~ 150 ni'lJHfflJl,rt.,j'lnu ,ji''tJ,j~lJl~'j''l~..11m~U 500 ij~ftft~'j 

Lfb i l'lU'tld~ff'lf1 
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::I rio QI -Cl rI ",,: ~ 
6. ·Hm'il'U~ffl"'1111lml::"'fl1ll,H'tJlJ'tJ'U'Ul~lC'l'YI·nnJ~ (Total sugar) 1~v~'tJfJ~ Hanson and 

Phillips. 1981 

6.1 ffl1C'l::C'llV:W'UfJC'l ( 5% phenol solution) 

:W'UfJC'l (C6H50H) 5.0 
~ 

mlJ 
II • 

tJlfl~'U (Distilled water) 100.0 f11lJ 
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fllflNl.Ilfl fl 

II 

1. ml~lJ1~';j!ltn!1~lbl1~hrl' 1flvl~mflil)fl~1il)f~fl 

0.6 -,---------------.------------, 


W'" •eo: 0.5;; 
;i 
~ 

;;:: 
= ~ 0.4II) 

;;:: 
-~G 

~ 
r>,.... 
i::1 

0.3;;,.... 
r> 
C 

-~5= 
~ 

~ 
;i 0.2 
~G 

G: 
(3: 
<Y 
W"",.... 
G: 0.1,.... 

·c 

o ~------~------~------~----~------~------~ 

o 0.2 0.4 0.6 0.8 1 1.2 

I ""l'l.Hi 37 ml~lJ1~';jl!ltmrr"~~1tl1';j'fJflfliitmrr~Yifl11'lJtI11fliiU 540 Ul1UL'lJ~';j fill Ul~lbl 

fl'J 1mYfl11'lJL,j'lJ,jU 0-1.0 ijbl~tli''lJ~flijbl~~~';j 
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.. .. 

2. ml'VhJl~'jl!T\.Jlll~lftYl'l'\nJ~ l~tJlrnfh.Jflft-ift~~f1 
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liJ~ 38 f1'jl'VhJl~'j!lUUff~'lfil'j~ldl'lfilf1l'j~~f1iium"'l~fldllJtJldfl~U 488 UllU~lJ~'j n'lJ 
.. 

fldllJ~.u'lJ.u'U 'lJfl'lt1l~lft~1fI'jff 0-1 00 iJftilf1i'lJ~flil~'j 

120 
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'i1l~ 39 ml'fhJl~~!ll.J'\Ju~mfl 'mJl~1~il~ lflVUfffl~f11~~l1';h~1l~lJ1Wmfl L~Wl~hil~~l~ 
'j)lf1f11~~ll.JdW~m vmVivufiull~lJ1Wmfll~wl~1~il~~'Yl~lUmllJ~'Ii'lJ'Ii'l.J~mjl.Jul.J 
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llJ'Vl 40 fl ·nn'lJl~~Jl'Wuff"'lmm~'fJ"fl"'\.mff'l'Vl'fl111Wl1fH''W 530 'Wl ~'Wt'lJ~~ fl1J'fl11'lJt'tl'lJ'tI'W 

'tItNm" "~Wl'.11~U'fl1J~~'Vli'fl11'lJt~'lJ~'W 0 - 200 L'lJ 1m fl~'lJ~~iJ"iiii~~ 
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t'!J~ 41 ~mJ{1~m'l"H)fltl~N s. zooepidemicus AU 21~f-h'Wf)l'HntlUff~~{1~'n'dl~m~ 

mllJtlldf\~'W 254 'Wl1'WllJ~'l' ~n{11~1~~ 

160 



75 

120 -,------  -, 
I 
I 

i 
I 
I 

100 ,I 

~ 
(A) 
~ 
~ ,... 
I:: 
aa 
G 
o:l 

..~ 

80 

60 

40 

o 20 40 60 80 100 120 140 160 
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tU'Yl 42 'H)tm~m~'H)"'UV~ s. zooepidemicus BU42 'YlNl'Wm~~lmr"'~V~~~l n V!MI 

fl11lJfJl1f1~'W 254 'Wl1'W~lJ~'I ~n~19il~'l 
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.. 1.:1 " ,J QI~" .c:t " 'ilJ'Yl 43 'nltm:::f)l'l"Hlfl'i!{)'1 s. zooepidemicus CUN 20 'Ylf)"ltJ'YfU'ijfl1tJffl'HfllJ NTG mllJL'i!lJ 

'i!u 50 llJ lmf)~lJ9ifliJ,,~~~'l ~n"l~l'l"l 
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... 14 ~ .d Q.I tl7I oCt 'jI

tlJ'Vl 44 ·H)tJ"~fll~·Hl"'\I~.:j S. zooepidemicus CUN 2-1 'Vlfl"ltJ'VI'U~"1tJffl~ ~"lJ NTG mllJ~'\IlJ 

,!'U 50 llJ lmfl~lJ9itlij"~~fl~ ~nm~h'l'1 
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ftld " d QI tit} .d
tYV145 'HW'C1~f111'H)"'\Ifl~ Streptococcus zooepidemicus CUN 3-5 'V1f1m(l'Vl'Wl" ':HJffl1t~1J NTG 

~11lJLoG'1JoG''W 50 llJ lmf1i'1J~fliJ'C1i1i1~1 ~t1'C11~1~~ 



79 

120 ,-------------------------------------------~ 

100 


/ 

J 80 


<>
\Ii) 

"" r "" c:: 
~~ 60 

G 

Q::J 


~~ 

40 


20 


o 4-----~----~~----~~----~----~~----~----~ 

o 10 20 30 40 50 60 70 


... 
rnn (U1Yl) 

_,.d. 'JI .d "'"'11 ...
'1,IJ'Yl 46 'H)tJ'c1::ml ·H)~'\Ifl_l Streptococcus zooepidemicus CUN4-7 'Ylf)mtl'Vi'Wll~ntlffllLfllJ NTG 

mllJL~lJ~'W 50 llJ lf1lf)7lJ~fliJ'c1~~~l ~nm~l_l~ 
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• , r.. 


l.l~,j;\':)lU~l~V'J.,rfl.:)t11JUff.:)~~~'nlJ1mMl fI'J'lijm'lffT1JU1Uilfl':)t1U -HllJlJfl':)l1~flfl UV lf1tJ 

~'l':) 1'V'f'l1~ ltlUllff':)~ltllJ~U~'lltJ~fl~l fI'J'lijm'lff'JlJ1duilfl':) t1Ul1~fl i ~Uff':)~~~'ll i 'J1fll~~~fl~ 
" ".ol ,J.ol.. ~ ~ A" i" '" "I A0.fl1V ~U~l'\lm'iffl'Y1'lJm'l~f1f1U fI'J'lff'JlJq':)lJmlJfl~fl':)'Y11':)lU.fl1tJ ~Uff':)fl~~'ll!d1m~~ lUfl':)~lf1 
'" lit 1 ~ . 111 ~ t.d ~ d gI d! Q,I cf.::i gI

llff':)fl~~'ll!d mMlur.num~~f1 ~fI ~lJfll'iffl'Y1~fl.:)m'l~lmlff':)l'V'fflf1~ltJ'ViU~~':)~fl':)lilfl~l~lU 
.." ~ " WI" 

l'Vil~mtJ':)l'iffl !d 

ffl'llflij NTG ( N-methyl-N' - nitro -N - nitroso~dine ) 

, " 
ffl'l NTG ltlU~U~'llV~flff.:)ij'if1~ u~~m~Ltluffl'lrifl'lJ~L~':) (carcinogen) ll'JtJ ~.:)uuiu 

f11'l'Y1f1~fl':)~':)~fl':)vllll'JtJfI'JllJ'l~~fI'l~1':) ffl'l NTG Ltluffl'l~~U'lltJ~flm'l fflJ~ff f11'l"lflfllJ m'l 

'Y1f1~fl':)L~tJ'Jt11Jffl'l NTG ~.:) i u""m:lW~ r.I~f1'\1fl':)LL~':) l1~flffl'l~~~ltJ fI'J'lff'J'lJq.:)liflV1':)~~flflnm 
" !"I • I 4.91 '" ~ "I " i-"- I i !"I • I .... J dm'l ff'J'lJ r.lllJfllJlm'V'ffl1Jfl':)f1U~~flfl':)l1'lfl ~m~ L'I'W l11lJ "IllJlf1 U m'lfJfl1JLlJ~ffl'l'ifUfllJLflfI'\Ilf1 

m'li':)ffl'l NTG fI'J'lvll1U~'1'liij~lJ~fI l'lifl'J'li':)1JU m~fll'1!li':)ffl'l L'V'f'll~fll~l.lih '1l.lvll ill'Lnfl 
, ,,, 

~U~'lltJ~fl~vllf11'l'Y1f1~fl,:)U~~~Vifl~iu1J~nwim"L~tJ.:) fl~lLilfl'\l'JflViiri NTG ii.:)H m'li~ 
tI , • " 

l1~flfll.l~flfll~flViUl1':)ffiJ'Y1Lm~ij~lilfl i.:)thHUf1l'I~flfl Ll.l~lriflU Lr~'J~':)1~~flU~f1ffl'l NTG L;\lJ 

~.:)iUl'I~flfl ilfl~lul1'Ji.:)Jll1Uf1flf1f1f.:) f)lU'JWJll1Uf1'\1fl':)ffl'lLm~tll11.lL~~VlJ1tllJ stock ~.:) 
.. l' ~ 4" i"fI'J'lL~'ltJlJ l'IlJ~f1f1NLlJfl~fl':)f11'l 'if 

fJl.lmw~fflJ~ffn1Jffl'l NTG tlllllU~lu 1 N NaOH iU~fl1U LilflLfI~fl.:)i-H~flfl1Uflflf1 
.J'1II" ~1 "'10 " ... 1 ~" m !dl.l'l:'lJ1W 24 'if'J lJ.:) ~':)Ul'lJ1~l':) ll~~fI'J'lff'JlJq':)lJfltJl':) Um'lr11':)fI'JV 
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