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Table 1. Isolation of Pseudomonas aeruginosa on NAC agar medium
from milk and milking enviroments
Mammary Body
Materials quarter ra{;)vlarrrlltilk surface ggg? Baggﬁard Barn air  Total
raw milk (Withers)
No, of strains grown - :
on NAC agar medium 65 38 93 67 43 31 342
No. of Pseudomonas =
aeruginosa strains 4 24 17 35 29 7 155
Isolation rate of .
Pseudomonas aeruginosa 66;.’2 63. 2 18.3 52.2 60. 4 22.6 46.1
- (%>
Table 2. Isolation of Pseudomonas aeruginosa from milk and

milking enviroments

No. of samples positive/total

Barns N . Sampling date
Mammary quarter Body surface . ) .
raw milk (Withers) Barn floor Barnyard soil
4/4 1/4 6/7 . Sep. 25 '75
0 474 0/4 0/5 2/2 Nov, 7 75
3/3 0/4 0/3 3/5 Jan, 27 ’76
p 7/25 5/12 5/7 3/3 Sep. 26 75
0/25 2/12 4/7 3/3 Nov, 26 °'75
Q 0/7 2/8 0/6 5/6 Jan, 16 76
2/10 0/10 3/5 4/5 June 24 76
R 0/10 0/12 0/4 2/4 Feb, 2 76
4/12 2/12 1/5 5/5 June 25 76
S 0/10 0/10 2/5 4/4 Feb, 14 76
0/8 2/9 3/5 3/5 Jul. 5 76
T# 7/30 o %2 . June 8 ’76
Total 31/148 14/97 24/59 34/42
(%) (20.9) (14. 4 (40.7) (81.0)

*1. Tanegashima (8 Barns) *2; Not tested
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Table 3. Serotyping of Pseudomonas aeruginosa strains isolated
from milk and milking enviroments

I. O-Barn
Lanyi’s serogroups
Materials*l - S - — - _— [ e - [ SR - e
1 2 3 4 5 6 7 8 9 10 11 122 13 U—* U+*
MM BRI . . 4 . . . .
1-st BS . . . . . . . . . 1 .
BF . 5 . 3 . . . 1 1
MM . . 4 . . . . . .
BS . . . . . . . . . .
2-nd  pg . . . . . .
S . . 3 . . 3 1 .
MM . . . 3 . . . . . . .
BS . . . . . . . .
3-rd  pE L e e e e e e e e e . .
S 7 2 . 4 . . . . . . 2 1 .
Total 15 2 18 5 4 1
#1. MM..-Mammary quarter raw milk #2. J—..-One strain does not react with any
B S ---Body surface (Withers) antisera,
B F---Barn floor U---.-One strain reacts with two or more
S Barnyard soil antisera.
3. None of strain,
II. P-Barn
[ Lanyi’s serogroups
Materials | PR S
1 2 3 4 5 6 7 8 9 10 11 12 13 U-- U-t
MM l 2 . 2 1 . . . . 1 . . . . 1
BS | 4 . . 2 . . . . . . . . . .
1-st BF ‘ 1 . 3 7 . 3 . . . . 1
S : . 5 5 . 2 . . . . . . . .
BA*® | 2 . . . . . . . . . . . 1
MM i . . . . . . . . . . . . .
BS | 2 . . . 1 . . . . . . . .
2-nd BF | - . 6 2 1 1 . . . . . . . 1
S . 5 2 . 1 . . . 2 . . . . .
Total ‘ 11 21 19 2 7 1 2 4
*. BA---Barn air
1II. Q-Barn
! Lanyi’s serogroups
Materials DR B S PO — - e
1 2 3 4 5 6 7 8 9 10 11 12 13 U U+
MM . . . . . . . . . .
BS . . 1 . . . . 1 . .
1-st BF . . . . . . . . . .
S 4 2 . . . . 2 . 2 2 .
BA . 2 . . 2 . . . . .
MM . . . . . . . . . . 1 . . . 1
2-nd BF . . 2 . 4 . . . . . . . . . .
S d 1 2 . . . . 4 3 . 1 . .
o . — R
Total | 7 8 6 6 4 2 1
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IV. R-Barn
Lanyi’s serogroups
Materials - -
1 2 3 4 5 6 7 8 9 10 11 12 13 U— U--
MM . . . . . . . . . .
BS . . . . . . .
1-st BE .. ... . .
S .« < 3 S| . 3
MM . . . . . . 4 . . .
BS . 2 . . . . . . . . .
2-nd BF 3 .. . e e e e . .
S . . 4 2 . . 5 . . . . 1 .
Total 3 6 5 6 4 6 1
V. S-Barn
Lanyi’s serogroups
Materials
1 2 3 4 5 6 7 8 9 10 11 12 13 U- U+
MM . . . . . . . . . .
BS . . . . . . . . .
1-st BE 7 . . . ... . .
S . 4 7 . 2 . . . . 1
MM . . . . . . . . . .
B S A . 1 . . 1 . . . .
2-nd BF . . 12 . . . . . . 3
S 3 2 . 3 . . . . . .
Total 7 7 7 14 1 5 1 3 1
Vi. Total of 5 Barns
No, of Lanyi’s serogroups
strains
isolated 1 2 3 4 5 6 7 8 9 10 11 12 13 U— U+
226 21 56 36 24 26 11 . 1 13 6 15 10 7
Frequency
of sero- 9.3 24. 8 15.9 10.6 11.5 4.9 0.4 5.8 27 6.6 4.4 3.1
group (%)
Table 4, Serotyping of Pseudomonas aeruginosa strains isolated
from milk (Tanegashima)
1 No, of ‘ Lanyi’s serogroups
sNa(r)ﬁ (fgs ' strains ‘
p | isolated 1 2 3 4 5 6 7 8 9 10 11 12 13 U— U+

7
L (23.3%) —
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Table 5. Serotyping of Pseudonomas aeruginosa strains isolated
from plant raw milk
1 .

N?ﬁ (l)fs gl?éir?g Lanyi’s serogroups i
$amples | jsolated 1 2 3 4 5 6 7 8 9 10 11 12 13 U-- U+

78 ‘ 24 l . . . 8 5 8 1 2

(30.8%> | -
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2EEOIAI VDS NAEHILTGCIOT H-» 7.
hEmkEIXG 3 T, KHEKEIGC I TH -7,
Hkkkid G3, G4, G7, GI3 BXU RAFET
bb, G4, G7, GI3 3 NS SESE
Table 3-V. KBV TRAL DSBS NT, KKREXK
BHi3G6, Gl0THY, KHEKEIGL, G5x &
VW RDERT o7z HHEHERKIZGI, G4, G

5, GTBIURNKKTHLGI, GT7idERISEE
Ehi.

MRl A3 &, FRABELERKRIG], G3,
G4, G5, G6, G9, G10, Gl O8EBLY
KK THY, hFEEkKTRGL, G3, G4,
G5, G6, G10, G137 b XU RS, K
BkBTIRGL, G3, G4, G5, G6DSHEBL
VRMEHTH D S SictElRKTIEG3, G4,
G5, G6, G7, G10, G11, G130 8HBLLV
ROABFMBEEL T

¥4 TOBEIELTALONDE, G3, G
4 BIUENEHTDHD, 4F/BETBLTRG 1075,
3B TIRGL, G5, G6BXUGI13IH L
BLTAONE. —F, VEDDEBEEDANOIRES
NEORGIEGITHY, VWTFho HEH»S b5
MahiEh-7-013G2, G8, Gl2TH-1.

5EaEna L7 MEE o MEEE 3 Table 3-
VI. iisRL7. $HbBb, G3, G4, G6, G5,
G | oigc A S Bk 72. 1 A& LD 7.

BFEOI LN S THO MELE Table
4, i L7z. SERBS G4, 28 G S iclBITE
7.

sy 75y MEFLK OS24 kR O MER
Btz Tables. icRk L7, 8#MG 41 SHROG S ig,
8 HHIG 6 iIcEBlE Nz, FoHMiEE R LEH
o FodkRAS LR, 2w Pl EoBMmE ERIE%E Uk 2
BE, EHI3MEMRDEMTH -, NEBERETBLT
Bl—4 DR SERICE »> o MBER ISR s N1 -

4. BBk OHIR

) EETOREAR

PERLEHE X 0 38 S NICRRIREY 129 MR S EHEREF
DR HRARIEE 38tk IO BERM, THDD
15, 10, B 7°C T 4 HIEE#E L, ZORFRE
AERE U7z, kEEE Table 6 (I ~IV). iRl
15°C Tid | HTH80 BsseEARL, 3 BEIWIC
BHREATHREZRL, SHRRKRBETTHANER
AT U, 10°C TiREEE 3 0Bl 40 Z Ok
HEERL, TONTOTARIEERL RPHE
NER B XU EMEHRE iz T [T 2d -
7z. L L, 60 Bk {REELRI BP0
THHTRTIREREER LIS 1THRES X,
ARG LoD 8 k4.8 BicEHb Lic. +
DEREER LD HIERRRN 8 kEEHH S,
WNTHERESEILS L URME Rk ENZ N 41k
FoTH-7. 4 HHETIEIII B HERE
AR LT ACRE L -7 S BRIGZEKM BRI T
Hot. TCTREREIBEATREDOALNTDRD
Thic k6.6 B TH-7. THHTEIZHKII%
ps, 14 A B 524k 31 BOSREER L Feh, T4378
REAFRLZORDTMICIGE6%TH 7. 7C
TOREIRESHERIICAS &, TEAERIE F
HAE C A0RRD S B 26 Bk 65 BHBSREERL 2. &
CRENROD MERERKRT, 19D 5 Ik 47
BIRE L. EHMEHBRERE 2SO 58132 %
DRE L1z, BHBEABEERE ORD D B 2HRPRE
Lz, FEOERHMRIE B HD > b 68k 18.2 %8
BE L7 2 RELBL2kDRINI TSV ME
Hhskkk & FEE HkTH » 2. T°C TofiEkE
MmERR L <425 & Table 6-IV. 2RT L Hi1cG 1,
G3, G7, G9, GU3DSHDREENLL 40 %2
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Table 6. Growth of Pseudomonas aeruginosa strains isolated from
milk, milking enviroments and pork at 15, 10 and 7°C
I. 15°C
( Incubation period (days)
. No, of
gg:;ﬁ%e(g strains | strains 1 3 5
lexamined it
. ®1 gl - _ ~
- | o - P g
Mammary quarter raw milk 16 213 1 2 . 1 510 . 16 (100.0)
Plant raw milk 12 . 12 . .. 7 5 « o+« 12 (100.0)
Body surface 10 1 9 . . . . 6 4 -+« 10 (100.0)
Barn floor 12 11 . . - 7 5 | .« .+ 12 (100.0)
Barnyard soil 16 6 10 . <. 2 14 4 .« <« .« 16 (100.0)
Fresh meat 14 4 8 2 . . . 9 5 . . 14 (100.0)
Refrigerated meat : 6 1 3 2 .. 1 5 . . 6 (100.0)
Swine subcutaneous abscess! 3 3 . . . < 3 e 3 (100.0)
Total | 89 18 66 5 co1 87 sl | . 89 (100.0)
()*3 1(20.2) (0. 0) . (o))
¥1: -.» no growth +; poor growth +#; moderate growth i ; good growth
*2: none of strain
*3: no growth
II. 10°C
‘ ; ! Incubation period (days)
o . No. o : .
Source of strains " strains 3 7 14
examined e
Mammary quarter raw milk 33 20 9 3 1 1 20 8 4 -+ 16 17 (100.0)
Plant raw milk 12 o 2 . . . 5 7 . ..« 12 (100.0)
Body surface 19 12 6 1 . < 17 2 . + 4 9 6 (100.0)
Barn floor 25 12 6 2 1 5 11 5 4 5 « 5 15 (80.0)
Barnyard soil 40 16 23 1 . . 12 20 8 - 1 14 25 (100.0)
Fresh meat 29 24 4 1 . 1 18 100 - « 2 17 10 (100.0)
Refrigerated meat 6 - 5 1 « « 5 1 <+« 6 (100.0)
Swine subcutaneous abscess 3 2 1 1 11 1 . « « 1 2 (100.0)
Total 167 100 56 9 2 8 84 58 17 5 7 62 93 (97.0)
(%) (50.9) (4.8) (3.0
1. 7°C
N ¢ Incubation period (days)
. 0.0
22:::&:{{ strains strains 3 7 14
examined i
Mammary quarter raw milk 33 30 3 .+ . 27 6 . . 27 4 1 1 (8.2
Plant raw milk 12 12 . . . 12 . . . 12 . . . (0.0
Body surface 19 14 5 . . 1 7 1 . 10 7 2 « (47.4)
Barn floor 25 24« 1 . 21 3 - 1 17 3 3 2 (32.0)
Barnyard soil 40 38 2 . . 29 10 1 - 14 9 10 7 (65.0)
Fresh meat | 29 28 1 .« . 28 1 . . 28 1 « +« (3.4
Refrigerated meat | 6 6 . . 4 1t 1 4 .« 1 1 (33.3)
Swine subcutaneous abscess 3 3« . 3 ¢ e 3« -« (0.0
Total 167 156 10 1 . | 135 28 3 1 |115 24 17 11 (3L.1)
(%) 1(93.4) (80.8) (68.9)
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IV. 7°C (serogroup)
! _ —
' Incubation period (days)
: No, of . B
Lanyi’s .
serogroups eit;ril&se d | 3 7 14 e
- — e B ; T
+  H ! H i + H+ H %
1 18 16 2 13 4 1 . 10 6 2 (44. 4)
2 2 2 . . 2 . . . 2 . . (0.0)
3 33 32 1 . 24 9 . 19 3 8 3 (42.4)
4 28 28 . . 27 1 . . 24 2 1 1 (14.3)
5 16 5 . 1 131 1 1 13 . 1 2 (18.8)
6 46 42 4 . 42 4 . . 41 5 . . (10.9)
7 4 4 . 31 2 1 . 1 (50.0)
9 2 2 . . 2 . ro. . 1 1 (100.0)
10 1 1 - 1. S . . (0.0)
13 14 11 3 8 5 1 ‘ 1 6 4 3 (33.3)

Width(mm)

Fig. 1. Caseinase-activity of Pseudomonas
aeruginosa strains isolated from
milk and milking enviroments,
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Summary

The bovine mastitis caused by Pseudomonas aeruginosa was reported elsewhere. Much in-
terest has been taken to this organism for its remarkable characters i. e¢. low sensitivity to
antibiotics and world-wide range of distribution.

However, studies on the distribution of Ps. aeeruginosa around milk and milking enviro-
ments are not reported sufficiently. Furthermore, it seems that Ps. aeruginosa in raw milk
plays a role in food-hygiene.

This paper deals with the serotyping of Ps. seruginosa strains isolated from raw milk and
milking enviroments around Kagoshima area, using a modification of Lanyi’s serogrouping
-schema. And a few characters, such as caseinase activity and the capacity of growth at
low temperature were also investigated.

The results are as follows,

1. Ps. aeruginosa was isolated from 31 specimens in 148 specimens of raw milk obtained
directly from mammary quarters. (one specimen from one cow)

The isolated Ps. aeruginosa strains were classified into 8 serogroups (Group 1, 3, 4, 5, 6,
9, 10, 11) and untypable groups. On the other hand, 202 strains of Ps. aeruginosa isolated
from milking enviroments consisting of body surfaces of cows, barn floor, barn-around-soil
and barn air specimens, were classified into 9 serogroups (1, 3, 4, 5, 6, 7, 10, 11, 13) and
untypable groups.

2. Ps. aeruginosa, however, was isolated always from the respective enviroments, and
three differrent isolation patterns were seen in specimens of raw milk, according to the
respective barns. The first pattern was the one in which Ps. aeruginosa was isolated from
mammary quarters raw milk constantly, the second pattern was the one in which it was
isolated occasionaly, the third pattern was the one in which it was not isolated at all.

3. As a certain amount of serogroup strains of Ps. aeruginosa was isolated from some
specimens of mammary quarters raw milk of cows in the same barn, barn-acquired infec-
tions were suspected. Especially one case was found, which was to be suspected of being
latent chronic infection.

4. It seemed that distribution of Ps. aeruginose in barn-around-soil was stable in serogro-
up, but in barn floor it seemed to be unstable.

5. Most strains of Ps. aeruginosa isolated from milk and milking enviroments grew at
10°C, and there were strains capable of growing at 7°C in milking enviroments. Moreover,
6 strains capable of growing at 7°C were isolated from mammary quarters raw milk.

6. A strain from mammary quarters raw milk of cows suspected to be a latent chronic
infection, showed a very high caseinase activity.




