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Hironobu Hrcosu1 and Tatsumasa HacHiMaNn: A study
on latent mastitis of cattle . Drug sensitivity of bacte-
ria isolated from latent mastitis milk

Summary

Bacteria isolated from milk produced by cows with latent mastitis
were classified into 14 groups. Among these bacteria, 196 strains of
Staphylococcus (Sta.) epidermidis the most frequent, followed by Sta.
aureus(80 strains), Streptococcus (Strep.) (62 strains), Corynebacterium
(Coryne. ) (45 strains) and finally Pseudomonas (Pseudo.) (13 strains)
were cultured. Drug sensitivity test was performed in these 396 strains,
employing PCG, SP, CP, CTC, KM and SM. Minimum inhibitory con-
centration (MIC) was measured.

Resistance against an antibiotic was defined as growth against the
concentration of 156 u,ml PCG (25 u/ml for Pseudo.). In 5 other
drugs, resistance was defined as growth against the concentration of
125 ug/ml (256 ug/ml for Pseudo.) or above. The rate of appear-
ance of strains resistant to one of the 6 drugs was 100% for Pseudo,
62.9% for Strep, 296 % for Sta. epidermidis, 225% for Sta aureus and
222 % for Coryne. The resistance pattern in the resistant bacteria was
mostly to PCG alone in Sta. aureus. With Sta. epidermidis, resistance
pattern was SM alone, followed by double resistance of CTC-—SM.
With Strep., most of the bacteria showed resistace pattern of KM—SM.
A few strains showed resistance in Corynme., but resistance to drugs
other than PCG was noted. Some strains were resistant to 3 or 4 drugs.
All 13 strains of Pseudo. were resistant to 3~4 drugs, and a tenden-
cy for resistance to multiple drugs.

* GRER A MR BE 3 2 2
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104
WA BEMEREE B315 (1984)

¥ £l

o Ui BEREE L CBERRLER D o, SEEOMEIIEISnT 5413 on
L OMET N THREA OREICHE LTV 2 b ELERHTH B0, £ AEAS»rOREERL T
Z250EEbLNB, LinL, WFhOABEATH ARSI B ELME R, Staphylococcus (Sta.)
aureus, Streptococcus (Strep.), Corynebacterium (Caryne.), Sta. epidermidis f&é:‘"@df)@?’ 410
TR LB A O KIBE S, Y 1D & S BHRE S b BRRE VOSSN TV BB
STHEROBRICE, T FREOLS BAEICHELDS 3 FEOLEREASL AV Oh, HR
baFcaT LbL—ATH, LEARBETLESMTERL, F-EARBEOHRELUZO
RIS S 1, IARORE X300 T CAREE L BRI B ICE-T0E Y,

EELE KRR BT 3 BERLBERORERSMFROZ LD BETE VY, 2HSH5
FESEER IR L TR EEH O LY, Lo L, AR dREE ORFBZES 5
W T O HBIREL 75 S leD 0 TR, KBOBABESDE G, 22T, BEEMAERICHETIRE
CHEO—BELT, FEARRBD ZAHBRMEORAMEEOBEZMS TR & LT, MR
BEDE D - 1- S AP BRI B SHERBR 21T - 10T, BoNiBR@ERET 5.

ERMERU B

1 HEEH

ftat LM, BEULBRAH» SNBSS N UBEROMED > b, RIUROEP -~ LA 4T
i DSta. epidermidis 196 ¥k, Sta. aureus 80 ¥k, Strep. 62 ¥k, Coryne. 45k, B L URHEIIE
B - F- 78 Pseudomonas (Pseudo.) 13BkEMA T, it 396K TH5,

2 ENMBRSHERRBROSE

ERBTHARE, FEOWBEHELOEEE IR -C, BRERFRETH/NREE M WA
MIC) ZRIZEL

EH LRz ~=vY) vGHh Y 9s (PCG), REF w4 vV (SP), 785 4672=a2-(CP),
Ry ovF 3942 v (CTC), A F <1 v (KM), BBA V7 b<A vy (SM)
DEFPETH 5,

RIEFN OB R 3 Sta. epidermidis, Sta. aureus, Strep. B LU Coryne. THLTIPCG
#5156 u/ml, fho> 53K 125 ug /ml & L, Pseudo. iCX43 5 £ i3 PCG A325.0u /ml, fil
D 5 WD 25.0 ug /mlE Lice CHODBEFHRBINLULOBETRELL DL, TNENDOX
Flhicxtd aRtE & Lo

ZE R B R

ek L1z 5 BEOMBEI 310 2 EFIBIOMEED HBRI%E, £1IKRL1,

H iz 6 BRIOW T DICHEE TS - 7-BRE, Pseudo. TR L2138 (100 B) , Strep.
T3 39Kk (62.9%), Sta. epidermidis TiZ 58%k (296 %) , Sta. aureus T 18 ¥k (225 %),
Coryne. Tid 10 B (222%) TH -7

CNAEMEOBEICAH B E, Sta. aureus TRMEHDOHARIMED - 785, WUETH - EHKD
2EAELRPCC M LTTH 1o EDICBDEHROCTC BLUSMiEtEsid -7chs, SP,CPEHX
UKM i 3B TH - 120 Sta. epidermidis T SMEEBBROE L, ROTE,L 21D
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Table 1. Drug resistance frequency in various bacteria

isolated from latent mastitis milk
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*
Drug™1 (80 strains)

(196 strains)

(62 strains)

Sta. aureus Sta. epidermsds Streptococcus Corynebacterium Pseudomonas
(45 strains)

(13 strains)

PCG 17(213)*2

SP 0

cp 0

CTC  2( 25)

KM 0

SM 1C 13)
Total of = 18(225)

3(15)
0

1€ 05)
21(107)
1 05)
49 (25.0)
58 (29.6)

0
0
0
0
36 (58.1)

38 (61.3)
39 (62.9)

0

3( 6.7)
4( 89)
1(22)
4( 89)
8(178)
10(22.2)

13 (100)
13 (100)
4 (308)
5(385)
8 (615)
1C17)
13 (100)

*1 Abbrevation : PCG, benzylpenicillin; SP, spiramycin; CP, chloramphenicol ;
CTC, chlortetracycline; KM, kanamycin sulfate; SM, streptomycin sulfate
*2 Number in parenthesis indicates percentage

CTCREETH D, BHICIEPCG, CP BLUKM RMEEIBDE D - 1o Strep.itB T, BEHD
EERAISM B LUKMtETH b, oA d iRt RS SNl 57z Coryne. TIZPCGLSL
DERANCX T 5 MEEB VA SN, TOULTIEISMAEENROZ D 57z, Peudo. DEEE,
BRiZDIED - 1od3, PCG BLUSP ittt L TRE2HSHETHD, KMICIZEEL OB kAt T
b otze ZDMCP BLXUCTCIRHUEAA SNH, SMtE 1 B OB TH -7c0

RICEBABEITIS T SiIREEORERE, X2IRL1,

Table 2. Drug resistance pattern and its frequency of resistant

bacteria isolated from latent mastitis milk

Resistance pattern

Sta. aureus Sta.epidermids Streptococcus Corynebacterium Pseudomonas
(18 strains)

(58 strains)

(39 strains )

(10 strains )

(13 strains)

5§ PCG-SP—-CTC—KM—=8M

4 PCG-SP—-CTC-KM
PCG-CTC~KM-SM
SP=CP~KM-SM

3 PCG-SP-CP
PCG-SP-CTC
PCG—8P ~KM
CP-KM-SM

2 PCG-CTC
PCG—SM
CTC-SM
KM-SM

—
_—_OOoOoOoOO;m oo (>N oRoN-] ocoo

0

(10.0)

( 586)

W= OO0 O ggccc Cooo (=R R

0

(89.7)

0

(20.0)

(20.0)

(10.0)
10.0)

0
0
2
0
0
0
2
0
0
0
0
0
1
0
1(

0
4(400)

1717
3(231)
0

PN N
w

.8
o0 -3 0o
N N N

OO0 OoOOO oo [= 3N o

* Number in parenthesis indicates percentage



106

MR EERERRE H315 (1984)

Sta. aureus DTRHERIL 3 BETLUD 7288, WEEDIREALIIPCCHAIMUETS -7, 2
MITIZPCG—CTC 2 Fift R4 2 ¥k, SMHEFIRHERS 1¥KTH -7, Sta. epidermidisTd 6
FORERIC) b hs, ASBESBEARER THD, hThd S MBEARERELSE S -7 ROT
E2H-7-DIFCTC—SM 2 AHERITH - 7chS, PCG-CTC~-KM—-SM®D 4 HftE RIS 1 BRdb -7
i, LR 2ESOMEERCEB TS 55, ThoDEAMSREEPLTDRIE->TV S,

Strep. DR, BEAEBKM-SMOD 2 R ThHY, EHLIKEKMB XUPSMBAR 5%
NehDEHSNEDHTH >0 Coryne. Ti 5 EEOMMRID H »7203, S MBFIREROD 4 £k
BE£ThHD, ROTR4H (SP-CP-KM—-SM) BLU3H (CP-KM-SM) itk BDE 2 #khs
£ 10 Pseudo. TIRTNTOEKRY SHILLLOMMUE AR L, 5ARERS 1 #rd - 7o Pseudo.
i3, FRR4AESEOMEIEEL T, SAREOHEGHLPTH- T,

KEMED 6 EFlicxtd AaM I CORH/QE, 1B8XU2KKRLK.

AR HIC 5T Pseudo. %8 { 4 BROMET
i1, BEFICHTIMI CHEREBICHH L
T,

¥ 9, Sta. aureus DEREFNCHTBIMIC
B$HETIE, PCGH3IEM, CTCH2EH%
R LTchs, mEERlica LTE < OEkiZ 156 u
% F2id 1.56 1 g LT OERBEEIBICH - 70, fiD
4FFIEH LTROTNS 1 BHTH 1083,
SPBLUCP (625~125u9) BKMBLTY
SM (156~3.13ug ) ICHE L TPORMEIR
9T Ulzo Sta. epidermidis TS PHS 11
¥ oD 5 FEHIAS2 ~3 KT H »7co FLOD
BE¥OM IC IR, PCG, CTCEBXLXUVKMIC
LTiE 156u%sid 1.56ug LTI, SP,CP
BIUSMi LTI 313~125u9 Th »71o
LH»L, DBHTEISM, KMBXUCP iTxt
LT 100ug EDbDbd LN,

Strep. DMI CH#hid, PCGHS 218 SP,
CPBLUCTCH1EHTHD, Z L oDHEA
et LTRSS SR OMEREIROM I CEZRL
120 KMBLUSM Tid 3HZER LTV D3,
BB DB BRI FZEAIC LT 25~100 ug DB
ERICHT L1z Coryne. T PCGEBLUSM
D52 et fhD 4 EHIDS BT D »7co K%
HEkOMICHEIS, SMM3.13~125u8iT dH -
B RVWThOIEA S 1.56 ug LT Th-7To
L L, TR DE%TIR2, 303EHAC 100 ~
2009 DEREICIRETDH - 7o

Pseudo. DPCGB XU S Pictd+aMIC {E
i3, 200u /03 200ug L ETRIE L -7
DTRPTH 355, TOMEL LichrzEED
N, Mo 4 FFcHd ZMICHEE, KMicsk

]%0 Sta. aureus (80)

N

-~

a. epidermidis (196)
O—O0 PCG

‘ Streptococcus (62)

i v

0.0125 005 02 078 313 125 50 200
Concentration of drugs g/ mi
Fig 1. Distribution curves of MIC of
various drugs
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L TOMBEBERERICH -2 3b B30 Fhb lgo ( Corinebacterium (45) oO—Q PCG
6.25 5 L ETH - 1o e

* %

504

BEHABRAH» ORI NI BEDSH,

SHMEEDO TSV LA 4BROME, SXUSM

B EOSER IO LTERRELSE N E S
N3 Pseudo. MNA 1= 5 BEOMBEI DWW T,

6 AT T 2BZURAREIT - 7o 24HIC

1001

AR oM ST s LT R ®

—. s Pseudomonas (13) O—0O PCG
AR L BRIOBHEL DL, $-8FEAi &—A gg
T AMEEOHBERGBENL DI THoTo & ::_': E;C
HiT, BREMI CHEEZRTREE DN - W---m SM

122 &h 5, RERTRKD WHEILBEATHE 30
WEEZONhK, LL, BT 3 ki

i3, B OBABKYAFRMROMETHS A 5
», BEUABERBARTH-THI1BEFT R ',‘ \ ’,'
JHICLBbDTHD, EEDOBRMEBHIC AN
ks 2 0RBI TV S Lhae,. ol O-Smentrzfim 0‘0'7:”“3'2/'"'

Sta. aureus &, BREIAFERD SR OEA Fig. 2. Distribution curves of MIC of
Eicamahs LRI, EAREREOMME various drugs

BERELSLEShTVEY, SEEE O

AL EEE, PCCREM2I3FTROEL, KOTCTC (25%) , SM (13%) DIETHY,
CP, SPBLUKMIZIITNTREZEMTD o720 Sta. aureus DP CGRIEHO HRRIZ, BEHIE
ﬁm*vm&ﬁe”@mz%,¢N“%DmA%awaﬂgwﬁgwﬂﬁe@mm¢awauvﬁao
L L, BREABROR TP CGREENS274~465%THD, EEOOBMESHTEAELM
ROFBE GV, T, BOOMETROT N bSta. aureus BP CGLA D 4 ~ 5 EHE OXEXIc bt
ERLTEBD, BiICEAS Y AEO IFS LU 4 ARER ORI LTV, & SIKABOPCG i3
FTEMICH S, ¥%EOOBMIBERDDBRMICHE L TERERICS -1, CHOORMEEESD
AR T 5 L, BEBAFTKRARSIe. aureus DEANEALZIENBEEATO RV LS ICBD
N,

Sta. epsdermidis B 2EANHEBEOHBRIL 206 BTH -kds, FOUHL T SMHEREILSE
£EThHotco FABIERSBRS SIEN SN AEEOLOTHY, $AAERSZ VI ERABEROAR
KOV TRABRZUIRET - BERIBEALES SN, SEIOHRMKTIE, SMBLUCT CRtt
BOE <, PCGREENDIEL -1 TSta. aureus & RIE-1-05, #Ofho 3 EAicd+a3MIC
DT ATEMEE SRROERER Lo

Strep. I —MICBBEFICBEOBRSHETT L VDTV 2V % LEAHRO AR TIREEES
et AREESREShT03 ", SEORMTE, REOBEMD bOHKMB LU S Miitk
ThHo1ots, fORRICBTRTHBSETH -7, Strep. BKMB LU SMicH LTERICREBETH 2
ciiamas”, EA-BE " OHF V6T, HME S EMECRETHS > L BEL
T3, &5, BODOKMTIMOERIC LB OREEIHBELTEh, SEOKRME IR -
fols, Strep. SERMELBEITLTVBE LI TH 20
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BT Coryne. REBEAICERIBRTHS ESNTO V0, RHBRD Coryne. LB 1) 5 HABE
HRBROMEI DIV, Ak PV RIRBEELERBEC. pyogenes 25 KRIC DV THRBREITV, DEERHS
SP, SMEERIHHEETH »785, L BBEERICBRIUTH > LEREL TV . 5EDBKMAET
LEAFUBEOMBRRIIES, P CGLUMD 5 R DHORIEELA Shicd £V, LbL, &
DB E BV ASHIBEUARMERS A0, 2, 3OEFIC200ugDEMEICMICEEHDOD
DbHD, EELBLETHAD.

SIMER, BORMICARTETHY, ABICLIABRELROIERE ShT3'®, 8%
SEBER L7 W EFBO Pseudo. 13 kT RTHTBETHD, L d 3K LORHERER L. L
HL, SMicRtLTH 1 OB bSTHETHD, £ CPHBLUCTC M LTOBLDE/RIBZHTH
- 120 Psendo. DEFEHictTAMICHEER, ZhETiRLiz4BEOMEDO TN LD BRESICH
Stets, KEIS 'S B FLE % AR MRES I DV THT - 1B S BT B & B — AT REL
MICf#E%R Lo

BERAERSMRO I EMHOBFBRIH T, 2EMICHS LEAREEOMRRHSEL, $1&
EBHICHT ZMICHTE SERERICS »7-. EAREEOMMS LUBEREREO MR, RO
FEEL 5 5EE—8HT 5L 0 bh3'"Y, z0ASEORERABRBROME L, XA &EMT 58
LD ooy, ERARTREROFEABESE Kb cob b LIy, RAREEOHER
EMHEL, FLABETH > TORBENEREICM I CEEX O DMETHAL &id, FAliXsEHRE
BEICTBECETHD, FE LT EEEL B, BERLBRDBRSBERYABEDOZH L LTS
BHEEFIE VDS, BEES SERMABITEE 655590, T HMEOEEICL - TIBER
HEAOHERICL 2 EREBRTRETHS I, Lhl, ABEORAREISESHTHY, BKHY
IR EREORE & 2 ORARIHRABEIT -7 AT, EAEALRRT 2 E8EE LU,

1 B

BERABERAHDP O MBI NTMED 5D, SMBEDR D -7 LA 4ERDSta. epidermidis
196 ¥k, Sta. aureus BOHK, Strep. 62 Bk, Corynme. 45 ¥k, X USMSAR 3B - 7o bsPseudo. 13
BEMA T, A% 06OV TERABRSZHRABRET >0 AVAEAIPCG, SP, CP, CTC, KM,
SMDO 6 EETHD, Zhoiexd2R/NREMHIER MIC) ZRIE L7,

RESMCHT ARERARES, PCGTR 1.56u/ml (Pseudo. ¥ 25u /nl) , #hd 5 3EHITid 12.5u8
/ml (Pseudo.t3 25ug /ml) &3 5&, WFhb 1 FIIKEETH - -EHERD HERI, Pseudo. 100
%, Strep. 629 %, Sta. epidermidis 296 %, Sta. aureus 225 %, Coryne. 222 HTH-1:.C
hotEEORERIL, Sta. aureus TRIZEAENPCCHAMBM THD, Sta. epidermidis T
BASHH SMBHRHER KROTCTC-SM2AIRBRIBE P -1, Strep. TIRIBLAEHBKM -
SM 2 MIHERITH - oo Coryne. TRFERIIDIIH - 7cd8, PCGLAD IR T T 5 REEBS
Sh, 4FBLUIHMERINS - 720 Pseudo. TIRHIZKT RTH 3 ~5AMBRTHD, SHIFKED
HEER Lo
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