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19735931 1974480 F& 52 EALIA RS 4
L% A 43 Staphylococcus ¢} Streptococcus
& bR 3 Sigmlel o ¥ BEHEsE M E(multiple
resistance)ol] 3l FAINPL T FHEE o7ldl 2
agtet.

BHE ®H Fik

LR 10734554 12§ Staphylococcus aureus
1114k, Streptococcus 149% 223 19744Fe £l
coagulase positive Staphylococcus 289%k, coagulase
negative Staphylococcus 136%, Streptococcus aga-
lactiae 1028k, Streptococcus dysgalactiae 158K,
Streptococcus uberis 368, 71Eh Streptococcus 114
2 gipo s Agcl. fiEge] S#RAES Brown 0,

Frankel 52, & 509 wild] &35l

SRR B A0 RP ek gnte MEREE &
%A disc (E-DK 98)& Ahg38tg a2 HAFEE old =3t
o}, 2] Staphylococcus 60%k, Streptococcus 40#
d wWelAe HEM RIFEFNHRE (minimum
inhibitory concentration)§ &3} disc %Y &R
£ HREZA . @M penicillin (PC), eryth-
romycin (EM), oleandomycin (OM), leukomycin
(LM), chloramphenicol (CM), tetracycline (TC),
streptomycin (SM), kanamycin (KM), colistin (C
L), sulfisoxazole (SX).

® R

1973%Fe] Xalgr Staphylococcus aureus 1114,
Streptococcus 1498k} 19744 2] %} coagulase po-
sitive Staphylococcus 289%%,
Staphylococcus 136#, Streptococcus 164%k% 7Fl 3L
RS BT 45 Fis 1, 29 2th

2 Staphylococcus o] 4] = penicillin (0.3%), chlo-
ramphenicol (1.6%), colistin (7.0%) =23 Strep-
tococcus o] 4| = penicillin (13. 99%), chloramphenicol
(10.2%), colistin (14.6%)xko] 197342 o} 197449
Aol =& mee verk z AEE & A 1973F
& 33 23%0A A 2.8%7H 1974F R BEHE
o] otm AxHort 10734x ) 197449 I
o] vtolH-2& BTyl

2tRgM] o] ¢ BFH-E 29 Bk Staphylo-
coccus 12#k(2. 8%), Streptococcus 8%k(4.9%)41 vt &
Zpko] 7hAF =& HEHE 197349 karamycin 0 2

coagulase negative
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Fig. 1. Susceptibility of Staphylococcus isolated
from bovine mastitis against ten chemo-
therapeutics. )

A Staphylococcus o] 4] &= 95, 4%, Streptococcus o] 4
X 92.7% 9.0} 197442 chloramphenicol ¢] Stap-
hylococcus ¢} 4 89.9%, Streptococcus 7} 86.6% %
A B3 b B BEHIEHE colistin o] g rt.

19744F¢] %-2]§F Staphylococcus 425%k<9} Strepto-
coccus 1648k-5 HBHEGICherd sized) 2 AET AL
Table 13} #r},

Table 1. Relationship between Herds Size of Dairy
Cow and Distribution of Staphylococcus
and Streptococcus

I(—Ierd Size Staphylococcus | Streptococcus
No, of Dairy
No. of No. of
w(’;‘ows) Isolated % Isolated %
1~10 90 21 54 33
11~20 149 35 67 41
Over 20 186 44 43 26
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F3 913 Streptococcus £ BEBHELL AA glo] 11~
208E7F 41% 2 7 Eorm 2088 Ll kol 26%= 743

ol

Staphylococcus £]

1C0r E=Isolatain 1973 T JIsctata in 1974
sob 3
80} I3 R [
" . |
g7or B oW EeE
z 60 553} ] 1 g
& 50t SR g
@ 2L a
@ EES ;
2 &
(2} ' R
-‘5;‘-?
8t 2
-1 2
c K= [~ ©
5 € £ § 28 9 5
c £ % & 3 E % 5
= s EE £ 52 g &
2 £ B = P ¢ & g & 2
5§ & 2 3 £ 8 £ B 3 3
d wod 385 6 £ 8 &

Fig. 2. Susceptibility of Streptococcus isolated from
bovine mastitis against ten chemotherapeu-
tics.

1974486 3-2] %t Staphylococcus 42542} Streptoco-
ccus 164%k2] A&Mfit k- Table 2,33+ o}

Staphylococcus ¢] RF#-2 Fig 15+ geox o&
££9 PRl 9T SMEHES s Table 29}
715}

Z 10MEKES] PIBM Zifel ol RZike] v
H:r 128k (2. 8% )4 E-shsl=] 1l 591%(13.9,0
28I i 89#k(20.9%), MM kR 70#:(16.5%), 5~
GEIf ik 671:(15.8%), T~8HIMitdEdE 368:(8.5%),
O~10MIMit MMk 19%(4.5%0 = EftEEks o 18
Bl ol vk

Table 29) f¥EHEE KT A AR 24 coli-
stine] 39K A d el 2MIEES 9ERe 2 28
¥oF Vel Bl 4Efiel gl CL-SX AL 33tz A4
7FA Eokel, MRS 13@EAle =A 1EHIF SEE

ol A vhelyta PC-CL-SX Elo] 182 714 ¥otvh
4Flfit - 19EM 2 28t AEEAA Jebyte,
SM-KM-CL-SX o] 202 713 =9kt 5~6Mififtk
L 16EH e 2 1EHEsT sERe R VelytT, 2,3 19
3 8Eitk7t Ah 2fEMel A4 velyiel, PC-EM-OM-
LM-TC-(CL)#@e] 1142 714 T9ga 7~8Mt -2
10EMe 24 18k 3ER, 2, 484kt 4 2ER
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Table 3. Resistant Patterns of Streptococcus Isolated from Bovine Mastitis against Ten Chemotherapeutics

Number of Chemotherapeutics Showing Not Susceptible against Streptococcus

7~8

5~6

4

3

PC-EM:-OM-LM-SM:CL-SX 9

9

PC-EM-OM:LM-TC-SM

SM-KM-CL-SX 13
PC-EM-OM'LM 9

PC.CL-SX 11

CL-SX 11

CL 17

PC.-EM-OM-LM-SM-KM:CL-SX 4
PC-EM-OM.LM-TC-CL-SX

PC-CM-TC-SM-KM-(CL) 9
PC.CM-(TC)-SM:-KM-CL 7
PC-EM-OM LM SM

PC-EM-CL 4

PC-CL 4

SX 14

1

PC-EM-OM-TC 7
PC-SM-CL-SX

TC.CL-SX 2
PC-SM-KM 1

SM-CL 3

PC-EM-OM-LM.-TC-SM-CL-SX 1

6
5

5

PC-EM-OM:TC-KM-CL
PC.-EM-OM:LM-CL
PC-EM-CM-TC-SX

LM-CM-TC-SM 2

SM-CL-SX 1

PC-LM-SM-CL 1
PC-LM-SM-SX

1

1

LM-TC-SM-CL-SX

1
1

PC-EM-OM:LM-CM-TC
LM:-CM:TC-SM:CL-SX

Total 158/164(95.1%)

15 (9.1%)

45(27. 4%)

19(11.6%) 38(23.2%)

21(12.8%) 18(11.0%)

A YElga PC.-EM-OM-LM-TC-SM-CL - (KM)#A!
of I3#%k=2A b w3%ow 9~10MHKL S5EEe =
A 187 28 A Jelyrw PC-EM-OM-LM .- TC.
SM-KM-CL-SX-(CMD#le] 11#:2 s}a+ =9t

Staphylococcus o} A 2Bt Bk} 898 (20.9% )2
73 ekgkel

Streptococcus & HZ#-S Fig 29} o= o] 2 %
PrENlel o 3 SEIMMES 4= Table 331 7o)

Streptococcus 164#% 7Hvl 10/889) HEA 2%
ol BEMe] A& Bkl 884 9%De] st 1M
MR 218612, 8%), 2Mifif 4k 188k (11. 0%), 3%t
e 19%(11.6%), AMIGHEH 384%(23.2%), 5~6%|
ek 458R(27. 4%), 7~8MIlH sk 15800, 1%)% 5
I~ 10Mit k= §l sl ot

Table 3ol 4} fEMY] WHEFES Ui MRS
] 2f@&e] = CLo] 17424 7F3 Htx 2MIfHE-S
EBo e CL-SXFe] 1142 714 =okch. 3t
2 SEBo 1EHK L vebd 2 -S 2(Ee] = PC-
CL-SX #o] 1142 714 Em Ml 7{EM 2
1E#7T 2fERA 4 Jelytel, SM-KM-CL.SX -2 13
B2 M 2hoH] S~6MINHE-S 10/EEe] = 1@kt
BN A Vet 9EHKIT Vel AL 2@ w
7 okt T~8MIMHE-S 4ER O 2 18I 28
Fell A JEFYESL PC-EM-OM-LM-SM-CL-SX -2
kA b whow 9~10MfiT ke ¢t

Streptococcus Foll 4 5~6MI Akt 458R(27. 4%)
2 b3 =tk

= %

HEMA fiffEo] A7+ 7] A-& penicillin o] U chlo-
ramphenicol 53} 2+¢] penicillinase 9} 2+& & 4ol
o g Higmel HAel & 8A v erythromycin S5}
o) Bo] ribosome & Wl £J3he] BN T K
B ARAES 2 Al HAY tetracycline S5} 7+
o] MRS B WD Tl Yato] A7}

FLFFE RS B ddd MEmY ALl we
EARE 2ghsln gloh

o] THZEA A 197346 B8 Staphylccoccus au-
reus 111# ¢} 1974450 22} § ccagulase positive Stap-
hylococcus 289#, coagulase negative Staphylococcus
136%kel =3t EisEtE RS Fie 15} 2o & 1973
4F809] penicillin (42.3%), erythremycin (90, 1%),

oleandomycin (90.1%), leukomycin (92.8%), chlo-
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ramphenicol (88.3%), tetracycline (89.2%), strep-
tomycin (74.8%), kanamycin (95.4%), colistin
(13.5%), sulfisoxazole (74.8%) 19744%¢] penicillin

(42.6%), erythromycin (67.1%), oleandomycin
(67.3%), leukomycin (76.2%), chloramphenicol

(89.9%), tetracycline (77.6%), streptomycin (61.2
%), kanamycin (78.6%), colistin (20.5%), sulfi-
soxazale (55.1%)2A] penicillin, chloramphenicol,
colistin ®lo] 1973%En v} MZHo] o =& HIEH
& 1974459 REEtEe] Wokeh

BREEE disc k| A penicillin (100%), leuko-
mycin (100%), tetracycline (100%),
(67.9%)9¢] 1. penicillin (68%), erythromycin (94
%), oleandomycin'(56%), leukomycin (100%), ch-
loramphenicol (56%), tetracycline (91%), strepto-
mycin (39%), kanamycin (97%), colistin (0%),
sulfisoxazole (35%)%, penicillin (69.9%), erythro-
mycin (98.6%), oleandomycin (99.7%), chloramp-
henicol (98.3%), leukomycin (99.7%), tetracycline
(94.3%), streptomycin (81.5%), kanamycin (96.5
%)), colistin (56.8%), sulfisoxazole (93.7%)%%l.c
o o] F14 Riy Ao R FFRARERLY BE
o] =gtk =& 499 B3 Abdtel 9le]4] peni-
cillin (13.1%), streptomycin (48.7%), chloramp-
henicol (53.6%), tetracycline (15.4%), erythromy-
cin (67.4%), leukomycin (88%), sulfa (21.1%)%
SLERFEREY RFgad ¥ Aoz vyt

Streptococcus ¢ REFHE 197343 HET AL
Figure 26) 19734E-& penicillin (25,5%), erythro-
mycin (83.2%), oleandomycin (81.2%), leukomycin
(81.9%), chloramphenicol (76.4%), tetracycline
(78.5%), streptomycin (57.7%), kanamycin (92.7
%), colistin (14.7%), sulfisoxazole (65.1%)% 1L,
19744 penicillin(39. 4%), erythromycin(62.2%),
oleandomycin (65.9%), leukomycin (69.5%), chlo-
ramphenicol (86.6%), tetracycline (72.0%), strep.
tomycin (54.9%), kanamycin (76.2%), colistin
(29.3%), sulfisoxazole (59.1%)2 penicillin, chlo-
ramphenicol, colistin wke] 197352 v} 197449] 5%
o] Eori TR HIEME 19744C] WAl JEly

B4t A penicillin (96%>, leukemycin (85. 6
2%) tetracycline (71%), kanamycin (51.3%)1°%

o] &8¢ penicillin (84%), erythromycin, oleando-

kanamycin

mycin, leukomycin, chloramphenicol¢] 100%, te-

tracycline (93%), streptomycin (27%), kanamycin
(34%), colistin(10%), sulfisoxazole (2%)g9 .2 #
#4504 Hoare ¥ Barton®.2 . Streptococcus aga-
lactiae 7} 60%, Streptococcus dysgalactiae 7} 70%,
Streptococcus uberis = 72% 7} BREtko] U Fihol
Atz gl

19744Fo) 223t Staphylococcus 4258 71§ %£H|
it RS vy 2 AL A Ao] Table 4¢]
2

Table 4. Resistant Patterns of Staphylococcus with
Reference to Multiplicity of Chemothe-

rapeutics
- Resistan.‘t—— -

Groups 0f Chemotherapeutics Strains
No. %
CL 39 9.2
CL-SX 33 7.8
PC-CL-SX 18 4.2
SM:-KM:CL-SX 20 4.7
PC-EM-OM-LM-TC-(CL) 11 2.6
PC-EM-OM:-LM.TC-SM-CL-(KM)| 13 3.1

PC-EM-OM-LM-TC-SM-KM:-CL-
SX-(CM) | 11 2.6

Z 1HIFHES] colistin o] 39#k(9.2%), 2MiRHESL
colistin, sulfisoxazole 7} 33#(7.8%), streptomycin,
kanamycin, colistin, solfisoxazole &] 4Mift{to]) 204
(4.7%)9 oldln SHIfEE-L Table 29} o] 1M
Miftkol A 58, 2AIitkel 4 ofF, M dkelA 138, 4
Wit ol 4] 198, S~CHIfftEol A 1608, 7~8Hli {&oll
A 1008, 9~10MiitEdl A SsEBe = F 7T7TEACZ
vebtet,

197446 2218 Streptococcus 164k 71-&u] SM

Table 5. Resistant Patterns of Streptococcus with
Reference to Maultiplicity of Chemothe-

rapeutics

Resistant
Groups of Chemotherapeutics Strains

No. %
CL 17 10.4
CL-SX 11 6.7
PC-CL-SX 11 6.7
SM-KM-CL-SX 13 7.9
PC-EM-OM-LM.TC-SM 9 55
PC-EM-OM:LM-SM.CL.SX 9 5.5
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Tt SR vind & AE P23 Ao] Table 50
t},

1%Imd <L colistin o] 17#:(10.4%), streptomycin,
kanamycin, colistin, sulfisoxazole & 4¥|fitio] 138k
(7.9%>, penicillin, colistin, sulfisoxazole ¢] 3%t
o] 11#4(6.7%28 2 HBIFiPERI-S Table 33} 3ko] 1
Blitteol A 2{8, 2#iEtiEA 3@, 3EEEA A 5,
AFIT EN A 78, S~6RIRI Al 1008, 7~8HIf ol
A MEBEORA & 31ER O R elylr)

B9 EYe ABRFEE Staphylococcus 1268k
E 7R A AUgdAlEEEe e RBT R, fik
#E1¥ > penicillin, streptomycin, tetracycline, oxytet-
racycline off W] 8lef =+2+ 70.6%, 7.1%, 7.9%, 20.6
% .om 28 LLES FERlA ishA FErgel firtke 2
£ E#e 20.2% % o] & HAMHEEE 2T peni-
cillin o fiftge] gisivhn shgich

o] F1-2 Staphylococcus 12883 7}x 2 disc Fo.
= R HE WSS penicillin (22.6%), strep-
tomycin (15.5%)2 ¥ 23 3ol U+ Bk H
o] Eivha stgla, 9fES] M sHdl eryt-
hromyecin, oleandomycin, leukomycin, kanamycin
ol WEEe LT REH] ). M K
T M =x 28 BEAEERT s S-Eelgde o At
#d) penicillin BWlE#E#E-T wekx, ©H§-& penicil-
lin, streptomycin #:, streptomycin #¢] o & ok
o, Y Wik SHE F5(78.5%), LF(24.2
%) o2 B AT+ penicillin W 4 57} 18k
zolgirka w3k

B0 § EXKFEEE Staphylococcus 306#:E
AIRE: SR 1AM 7ok, 2WIRHE 214k, 3MImHE 4
B, 4~5HliTt#E 68k, 7~CRIH: 6= MHEHEES
113/306#6(36. 925 )er shgl e}

Wk Apzksl FEo| 4] 223 Staphylococcus
538%kell vlshAl #ZE T ul penicillin, tetracycline,
streptomycin o] # 3 fitEdkt 2l mA gokort ery-
thromycin, chloramphenicol, kanamycinéd] =314
ool oot st w B el Abghe] 4%
7R, ES SEIm AR, 4ok K- 2RifT AR,
Ly M= 29via glos Mmtks Al
100%krR O18R(91%), FR 20%k+ 19%k(83%), & 100%k
o 5ORR(59%), 4 55k 13RQ2%)4 A K A kAl
9} AT FF WEHEe] FEAGa sk

gEmIn S Fubshs MBIPREE Staphylococcus ¢
#0532 phage 80/81% Tk RAITRERRS 1§

el A% Ao gEREE o AAs dde 54
3173 3ol phage 80/81% Bo] fhpgel 23l HEIL=
o TP AFdE 44T - deod 2 T4
o A £U9E AL golasl 23Rvhn o
o 18,

0.1% tetracycline & & 7}4F w422 20H~308
B AR FolA KBS i R B@TE A
fiHEE BB 1518 7681(50%09 B4 REAF-
B8] 5 o 32 E(tetracycline, chloramphenicol, strep-
tomycin, sulfa #) ittke 114k 257 RBFE 7F
=] @ 9] o = (tetrcacycline, streptomycin), (strepto-
mycin, sulfa ®DE ¢F uk47}b streptomycin-& ¢F 1/4
o] RIFE Ao shoho.

BES RalA Eas KBEY 4 60%c ®8 i
4:#8 (chloramphenicol, tetracycline, streptomyecin,
sulfa el Witke] glom o]R-& RETY T 7
Qgtrhe Aol 4TS e,

LHttE-s A sk BERTFRATIL M8 #
ol A M femole A AgsH =
24 RAT = et stk RETY #HEL
FREF, colicin HF § 49 episomed HF9 FAl
et AL ndEdn SR,

Shigella flexneri o)A Aeromonas o u]-&-AA
Vibrio 9] #&d 98t RETFY Age] F=gln
A guk Aeromonas Y Vibrio ¢ fitt:ETF+= EMS
ZEEA o o] oz F43 REIHR
SR FUF FFE vl 4ARE RETS R
(streptomycin, sulfa#®D¢] 2§ RRAT/ TEsh=
hetero-R FF7F =bedAldl A3 AR deie AL HH
iEETF T2F ER}= 3 FYsok &t
g 7,

Trimethylammonium (TMA) -$Xa 7b¢ul do-
decyl-TMA, myristyl-TMA, cetyl-TMA, octadecyl-
TMA, dodecylbenzyl-TMA, myristoylcholine, ben-
zethonium chloride &] 7#-& 10~40 xg/ml o] A epi-
some # BAH-E 100% A Hikgelz spolohe.

o] Aol A Ay n el Staphylococcus &) R HE-L
AR 19734z, 19744 =5 v} HEac} o
= Streptococcus 8] BZHL Holsf A = E U
ER 3 glod AMEMAEE BA, BEASER ) &
AR el

o] = #Mo] HEE7F 2ElE RS ZRA G T
8 FYMok et Por BHHENREE £dd B
B s BAlole o] F HF=d oA HEE v
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Mok 3k Aol X BEEAA HELT Wele Yo o
EE gt AL oA Fgnlbo] ohletx X A vk
9} o] H#E kA X FA S & F7F o
2 iebel zho] HEEMIY AFgol AHErle HF) B
%Y HBER SEHRE sk we] duisEA X%
A, 53 f47F xmA go] £EH U= #EAL
Huiskol] A ﬁ]?‘“:r"ﬂ'—gi BFEEE A8 3488 HH
Ploll o & HEE: %u% SWEHES HBAE ¥
+ Fa3 '<3.°J_° 3 AR

Zefub 1973485k 19744 25 Staphylococcus ¢ &%
o] Streptococcus & ERFHur} EriE A2 Sta-
phylococcus 7} ¢} o}EFE A9t Mftke] #
e BEEIAI T A deoldvle kA A s K

E AL2ZA o ow v WS EXRsida 4
Z-= e},

PEEGl A E Bkl Welxle SMiEESET
Eolxl & AL AbFEal olel FEAAR BALHE
o ARRERELEIAA B ETAE WA g
w9z jelel e WEHE LR oz u& SAF
FA 7 Bd AeE AFd

# W

AL Huigel A 107345 19744 Ll FLF
S EEEQl Staphylococcus 8} Streptococcus ¢ HiE
well o g RS H#el 197440 FER Staphy-
lococcus 42589} Streptococcus 164#%] % Hli ¥ &
HEREH ohgs) 2 @ERe Atk

1. 1974fFe] AA % HiEMe] 1§ Staphylococcus
9} Streptococcus &) FeFH- 3] HEME Aot
2 197349 Wl %okt

2. 197363+ 197440l glelA HiiMlel =& Stap-
hylococcus ¢] M #:-& Streptococcus 9 RSB o}
=%,

3. Staphylococcus ] %Mt 1MIfH< coli-
stin o] 398(9.2%0% 7HF =% colistin, sulfi-
soxazole ¢l 2Hiifittke] 33%k(7.8%
kanamyecin, colistin, sulfisoxazole ¢] Aol 20
#:(4.7%)%. 1 penicillin, colistin, sulfisoxazole 9] 3
Kifiiteo] 18842202 Bl ad Fovh

4. Streptococcus 9] %ﬁmﬂ&% colistin & 17%|ifff
o] 17#C10.4%) % 7} Eokx streptomycin, kana-
mycin, colistin, sulfisoxazole ¢] 4MIft{Ee] 13#:(7.9
2)9) 1 colistin, sulfisoxazole & 2fifit 4=+ penicil-

streptomycin,

lin, colistin, sulfisoxazole & 3#liiftke] 11#(E.7%)
2z Fobot

W OR ol 9TE FUseH 434 Y2E A
A4 AFYA o]odel A, AFAAY 4T 2
4 ARAAATE B2 PAA BASY U,

2 E TR
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Abstract

The susceptibility of 536 isolates of Staphylococcus and 313 isolates of Streptococcus to a

number of chemotherapeutics were studied. These

organisms were isolated from bovine

mastitis during 1973 and 1974. In addition to this, the rate of multiple resistance of 425 isolates

of Staphylococcus and 164 isolates of Streptococcus, isolated in 1974, to the chemotherapeu-

tics was analysed.

The results obtained in this work were summerized as follows:

1. Staphylococcus and Streptococcus isolated in 1974 showed ‘a higher resistance, with 3

exceptions of chemotherapeutics, than the isolates of 1973,

2. Staphylococcus isolated in 1973 and 1974 showed a higher susceptibility than Strepto-

coccus.

3. The strains of Staphylococcus resistant to colistin were 39 strains (9.2%), to colistin

and sulfisoxazole 33 (7.8%), to streptomycin, kanamycin, colistin and sulfisoxazole 20 (4.7%),

and to penicillin, colistin and sulfisoxazole 18 (4.2%).

4. The strains of Streptococcus resistant to colistin were 17 strains (10.4%),

to strepto-

mycin, kanamycin, colistin and sulfisoxazole 13 (7.9%), to colistin and sulfisoxazole 11 (6.7

%) and to penicillin, colistin and sulfisoxazole 11 (6.7%).
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