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Hironobu Hicosuir and Tatsumasa HacHiman:@ A study
of latent mastitis of cattle 1. Results of bacreriol -
ogical examination of latent mastitis milk

Summary

Aerobic bacteria were tested in the milk samples obtained from
162 quarters of 93 cows as a part of the survey for latent mastitis
of milk cows in Okinawa Prefecture. A diagnosis of latent mastitis
was made in cows in A and B areas of the northern part of this
Prefecture. Studies were conducted on quarters milk with a degree of
agglutination of +~++++ by California mastitis test and the follow-
ing results were obtained:

Among the 162 samples cultured, bacteria were detected in 159,
or 98.1% and a total of 1,003 strains were isolated. Staphylococcus
(Sta.) epidermidis was found most frequently, 52.6%: followed by
Streptococcus (Strep.), 14.1% ; Corynebacterium (Corynme.), 100 % : and
Sta.aureus, 8.0%. These 4 kinds of bacteria constituted 84.7% of
the total bacterial strains tested. As to each area, the order of
frequency of appearance of these 4 kinds of bacteria was indentical
with the A area described above (862 strains), while scarcely and
Coryne. was isolated in B area (141 strains) where Sta. aureus
occupied the third position.

The frequency of isolation of Sta. aureus was higher as the de-
gree of agglutination by CMT was more pronounced. Frequency of
isdation of Sta. epidermidis, on the other hand, was higher as the
degree of agglutination declined. The frequency of isolation of Strep.
was the highest in samples with degree of agglutination of + +++,
and that of Coryne, was the highest in those with degree of agglu-
tination of +++,
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Table 1. Materials used for isolation of organisms

No. of No. of No. of No. of ‘ No. of No. of positive
Areas ¢ Tl samples*  mastitic samples samples for
arms cattles examined samples**  incubated organisms
A 10 103 400 135 134 132 (98.5%) ***
B 5 45 175 28 28 27 (96.4%)
Total 15 148 575 162 162 159 (98.1%)

* Samples obtained from each quarter of the udder of cattle
** Samples above plus one by CMT
*** [ ncidence of organisms in samples incubated

RKehd, 19814FE6 A~12H @B LI D AR X U BHUKODET 15 MAF OB HLL, A5
LRI LR Tb Do TN ODORRIFME, 5CUTOTARK » 7 RICHDTEREILRD
Btz BIERELIKPL 724 — (B&£%) MV TCalifornia mastitis test (CMT) %57\,
BEEES+UEEBHEE L, Z0ER, 945D 163 KRR & HIE SN tchs, AsiRics T
% 1EAD 1 2K < 93 D 162 KA, MEREOHICERIM SO

? MEORELIUIMSE
SR DI RICIE 5 BAMMNEBERE CRED FRERV I EMo0 0.1 mb % AR IR T8
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ml, BCT2HFINERET, HEL-EEBAATEL -,
BRONHER, REKS 24 B TOB/E 1 H, 25~ 100 EDBE 2~ 38, 101 f~ 500 #EoE e
2~4#, 501 BLALDOHA 3~ 5 BkABEICHEL -,

3 SMEBRORES®:
SMEROGEEI, REMEREOFUE Il Lot 108, AEORDOLLRRED 1/
7 AREHE, I, FROER, BB, RRNAETCORE, 55— vRE, 4455 vHR,
Oxidation—fermentation #&, Voges—Proskauer X8, Methyl red &8, 1 v F—VELEE,
LKREELRE, 7= YBEORML, 3775 — CEELE, pHOOTORHE, 42°CTORE 5ETHE,

X B # 7

CMTRRE > THABAFR LHESH, BBICHS NN BHAD 2R THD, 2hoDS
b Bl B oMESRIBEN (K1) . 58, TORMERIZ AL LUB Hilg & HREEUTH 70

ME DR & N7z 159 RPHCO VT, MAERFEAR EOMBEK (0. 1m240) %C MT OEEEET
i, Z2IKR LI,

Table 2. Relationship between California mastitis test and bacterial counts
of quarters affected by latent mastitis

Agglutination No. of Bacterial counts on blood agar (/0.1mf)
degree by CMT  samples <24 25~100 101~500  501~1000 1001 <
+ 66 (1000 * 2(3.0) 11167 27 (409) 9 (136) 17 (25.8)
+ 4 42 (1000 3(7.1)  6(143) 5(11.9) 13 (31.0) 15 (35.7)
+4++ 39 (1000 2 (5.1) 3(1.7) 10 (25.6) 11 (282) 13 (R.4)
44+ 12 (1000 0 ( 183 2(16.7)  4(333) 5 (41.7)
Total 159 (100)  7(4.4) 21(13.2) 44 (21.7) 37 (23.3) 50 (314)

* Number in parenthesis indicates percentage

RiTRENBL i, BEBEICHFRIC BEAL DR CHERIZ 25 8L £ TH 720 LDL,
BHRIZE + TR 500 BLUT OHEIBE L, ++LIETIR 501 BULEORSBE 570 T D 501 S
OFFOHBERIZ, CMT OEEEESENIZEE VVERER L,

DS NIAE 1,003 ROBHRIC OV TR, BEARBEORK I TREL 2. 20 5 OMSIZRT
iZ, ®3IWRLL,

2HTRREAETEEHTI4BREI A T o0, BHTH Staphylococcus (Sta.) epidermidis
(3BFHD 529 ¥k (52.6 H) % HDEBIMICE - oo &R T Streptococcus (Strep.)ds 141 ¥k (14.1
%) , Corynebacterium (Coryne.) %5100 ¥k (10.0 %) , Sta. aureus Hi80#k (8.0%) DMEICE
Polee TG ABBEOMENLIMEKRD 84.7HITEL 12,

Lho 4 @ROMBE IOV THIRSICA S &, At TR iRt £ AUIBLITH Y, -z heh
OEROTMBE bIITE L TH -7z, fMih, BHUKTII AHIRICHE L THM S h 2 @8 0E5ED
134, EkCoryne. & 18k (0.7%) DAHTH - tco TDCoryne. 5 < fih 3 WMED HBNELL i3 AR
EREEMUTH-7, LHL, ENTNORE D 7 MR 3 GHUR TRISD, Sta.aureus BLU Strep,
B MR DH TR, Sta.epidermidis i3ifiic AMURDH TED - 1o
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Table 3. Incidence of organisms isolated from quarters affected by latent
mastitis, according to areas
. A area B area Total
Organisms .
862 strains 141 strains 1,003 strains
Staphylococcus aureus 58 ( 6.7) 22 (15.6) 80 ( 8.0)
Staphylococcus epidermidis 467 (54.3) 62 (44.1) 529 (52.6)
Streptococcus 109 (12.6) 32 (22.7) 141 (14.1)
Micrococcus 14 C 16) 1 C.0.7) 15 € 1.5)
Corynebacterium 99 (11.5) 107 100 €10.0)
Pseudomonas 13 C 15) 0 13 ( 1.3)
Vibrio 3C03) 4 ( 2.8) 7 C 0.7)
Bacillus 3(03) 0 3(03)
Escherichia colt 1(0.1) 0 1¢01)
Yeast 20 ( 2.3) 1(07) 21 ( 2.1)
Unclassified
Gram (+) rods 29 ( 3.4) 10 ¢ 7.1) 39 ( 39)
Gram (+) cocci 11 ¢ 1.3) 0 11 € 1.1)
Gram (—) rods 30 ( 35) 8 ( 5.6) B ( 3.8)
Gram (—) cocci 5 ( 0.6) 0 5 ( 0.5)

* number in parenthesis indicates percentage

Table 4. Incidence of organisms in quarters, according to agglutination
degree by California mastitis test

Agglutination degree by CMT

Total

Organisms + ++ +++ ++++
66 samples 42 samples 39 samples 12samples 159 samples

Staphylococcus aureus 6 (91) 6 (143) 8 (20.5) 5 (41.7) 25 (15.7)
Staphylocaccus epidermidis 52 (78.8) 34 (81.0) 27 (69.2) 6 (500) 119 (74.8)
Streptococcus 19 (288) 11 (26.2) 11 (28.2) 4 (33.3) 45(28.3)
Micrococcus 6C91) 1(24) 2 ( 5.1) 0 9( 57)
Corynebacterium 13 (19.7) 12 (28.6) 14 (35.9) 3 (26.0) 42(264)
Pseudomonas 345 1(C24) 1(26) 0 5( 31)
Vibrio 1015 0 1( 2.6) 1(83) 3C19)
Bacillus 2(30 1(24) O 0 3C19)
Escherichia coli 0 0 0 1(83) 1(06)
Yeast 3(C45) 0 2 ( 5.2) 1(C83) 6 ( 3.8)
Unclassified

Gram (+) rods 9 (136) 3(C 171D 7(17.9) 0 19 (11.9)

Gram (+) cocci 115 124 3(178) 0 5(31)

Gram (=) rods 7 (106) 5 (11.9) 6 (15.4) 3 (250) 21(132)

Gram (—) cocci 115 1C248 1(26) 0 3(19)

* Number in parenthesis indicates percentage
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Kic, BEEBEORBIRREC M T OBRBRENORBNT, R4iLRLE,

TR, MLOSMERICIEY 3 HBNEL LRI, RBBTHSta. epidermidis 1BbER (748
%) I SN, RUOVTIdStrep. (8.3%), Coryne. (26.4%), Sta. aureus (5.7 B)DETH - 720

Sta. epidermidis (3C MTOEBERECTENTOUROEORERER Licd, ZORHER IS
BRESHVCRIBVEEERL foo Sta. aureusi3, Fiifl & i3HICC MT OREEESEMZ I B
RUBERL 7o LSRRI, BREEOED + ++ + DREITIE Ste. epidermidisic iR\ TR
ﬂj-sgi?f%ﬁ)”) fCo

Strep. BLU Coryne. 3, Fi2 EHWMIILHSOUBEALETRSE, PORY - BRHRAETH7o
TRbL, Strep (IBBEE+~+++ORBTRBIFECRHETH - b, ++++TRINS
DEFTEP 7. 1z, Coryne i3 ++ L L OREF CHENE O BRIHES T Lihs, +++0sEick
WTEBEFL, ROT++Tho-1,

BE, HWESNORFIIC B 5 B EMBE DR HRILIZFT LIS - fobs, Sta. epidermidi sizitiftis;
LLINDREBTH 7o LIPL, ZOBBOBRMEBIL, AMIKTIE 180 ¥ Th- =D L, Bi#h
BT 593 B TH>7co T, Coryne. T L E[ERRICB Hi (37%) & LT AR (3119 43
@ otc. Strep. (AHUR 250 %, B HiR 444 %) BLUSta. aureus (20 15.2 & 185 %)
3, B2 EHLRIBICBHIRDHE L, HIRITL > TRIERDBETFRE > T,

x ®

B0 ZERE LI BERABRLH PR, SEEORE sz 21710 &
NSRS EAEOLID 5 bS5 W L or b e . BE i, ERaditics
SNAMEREXHERTS D, LERELECH SO EREND - 748 i ML L TRES
B, WhWEEBEBRFRTHS & L1

—%, F S E SRR SN EE G, LENTHRE L b T DN A BA BRI THY,
TNORERHRRTEOL Ui, Bl BLOaKs 12, ARABNRERETH 5 L OWBT, Fifh
AH 0 ImfthicEl —EEO 25 H LU LEETHBALERITHM LA LA LTVE, LT, #oiE
MEBHS T NLLE, SRS 1 md24 D 50 5 LA b5 KO pHAS 6.5 MLED 3 EOMALET, Bisif |
RELNHFLAHEY, AFEL, FERUABRICEAL, ZALBVFNOLBERLESOES o
3ie Afito

4SE, FEOHBRE L BERABRIN D 056 iz, MEHH 0.1 %0 5EELETHD, 208
(3100 @ELETH - 720 1, MEBACMTORRBESE BESVERERLE, B850, H
B BLOAKLY DL S SBICRNT B LBRAP 1L, 7 L ROMEEN T ~CERIC
R L Bt bR TR o1z, B0, SED LS SHBH TR E—E b SELE TS - 1
ERVARODSLTHB, LoL, MEAEKTR EOBEOHRS S, ABMOREHL 1 BET L2,
IWEOMBNENENBELE - EEL TS, & oic, MEBEYCRALALS K, CMTT
+ERE DR TIRBEBAI 5075, /ml K TH-7o85, + + LLE DB T2 A B8 bS50 1L
ETHD, pHSE5UETH-1e CHbEAEDRMS SASHOREL, il e 20Kk 5 VDR 5
L ABBE S R R ERBATRICED B EHBTELS,

BRI R BERARRALH ORI SN A 1SME R Sta. aureus, Strep., Sta. epiderms -
disTHo, HICHEHNRFED 3V iItuKick - TCoryne ., Micrococeus, Bacillus, 75 njg¥
BEne st T T AE EE LML 1008 RTIZSta. epidermidistiBE R T
ERMICE <, ROTStrep., Coryne,, Sta. aureus DRATH D, Tho ABMEOME CLEBROD
84T HICEL o E 7, BREMTAIIBA b T OO ME ORIIBELLIZE LTS - 720 T 15 DMELE
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ERAE AR ORIE NS LHO4EETH ST ERAKS, R OBe—KT 58, #5
DR E PRIEE 72 GBS E TR oo ThUL, FHEMRD 3 LEHREBOBVICLSE DL
2% bNB, Elic, SEOBETH AHIRE BHURTI, RS NZMEOEE, ThThORME,
NBAL 75 & 55 F-R15 > T

WMEOBRIHEICMT OBEREICE > THLEY DBVHA SN, $1bL, Sta. aureus|IktE
BEOBEIE ERINEIE, E1Strep. b0 T OERELA DN, LL, Sta. epidermidis
BEFOFIBEBEOFVIZILEL, Coryne. 3HEEOBRETHVEBIZR LI, TH S DB,
Schalm & 25Sta. B LU Strep. DRHBIICMT D2 37 DAE VG CHEL- 1o & THREE —K
+3, Sbic, KK HiSta. epidermidis FRMNER, AEBR, FERBAFRLECIONT
REICRRDOL, Strep. 3WTH -1 ETHHEL SHEUL TS, TLAK 5 i, Sta. aureus L Strep,
D & % 1 3 B AR TR B 4 0 B & WUISECI ICEBIR A B B & L, AT - B bR %
it Strep, BEETHBEBNCN Do BH L3 Strep, HE TRIE LD Fubs, TOStrep. &
Sta. aureus {3, FEADSILR L7k ) iCRIORMIcAE L, LA~ OREB S hOMELD R
nWEEZIOHNS,

Sta. epidermidis iy, —RNCIERELEDH 503K Bl 0HVEAB SN, BERAIOTH LS
otes UL, ABERAROL S CBEHARACEI 2 EELEETHY, ERHEHSED SR
A EERBIL R 5 b MES T B, Schalm b BLUAKSS (3, Sta. epidermidishsHas
PRICEEL TN B E Lice COEHNT EDDIEEILY > CABEORRESRE S W 5 LRI,
A S DI AET B2 LpRaohTns P ExLoRMTS, Sta epidermidis @
B CMT OREEEIEC REEL B-kT b s, AREORRERZAREBITVEVL
BHLAEV, UL, SEERROBLRIEEETS -1l in 0, P VALREROREIR
BCEENTHSS. SREABEORMIAEECMT L OBELRHT 2 BELH S EEZ T5,

PLE, EcRHROE -1 4 EEOME IOV TRB LAY, CoflicbF  OBBEL R SN/,
FOLOH MBS ESHEE O, THEBYG LizbDEAETHIE, TNTHOME ORRK & b
ELTHD, SROMETHD. L, AEOBERABRALH OBERIMMRDOZ HEIJZEL
BT EHHB LT, ChARICARICKD BBERLERICOVT, MEFEHIHED > OMBRAE
ERHT TR DITE e EBITRHE Do

] L3

I B ) ARAOBERLERICETARHADO—RE LT, ARILBMR O AL LU BHKTE
ABE L EHEINI 93TAD 162 AFIOVT, FRMEORELITIEL, ROK S SREZES,

B ot L7 162 KRB0 S B 159 5086 (98.1%) THIESRIEH, Ths50EM»5431,003 &%
OHIEHIEE X Ntz NI NFBKTI Sta, epidermidis (526 BB E {, ROTSirep. (14.1%),
Coryne. (10.0%), Sta. aureus (8.0%) DJETHY, TH b ABEOHE CLBEKRDO LT H 25D
tzo E7o, HugHlic AT S ABBOMBEOHEIRL 3, AMIR TR FLE2<RUTH~7H, B
i i Coryne. h3id LA ENBES NS, Sta. aureus B 36LTH -7

Sta. aureus FCMT IC LA BERFEOROVAR IS NIHESNF L, Sta. epidermidis 13
BICBEEEDRVRRIEED 1o £, Strep. IBERE++ ++OHBT, Coryne, B3+++
DHRET, TNFOWDIMBELEROSP -7
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