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Abstract

The methods of both Darrell-Wahba and Gillies-Govan wers applied in parallel to 142

strains, excepting strain No.92 of the 143 isolates used in the reports I.III. Throughout
the present study, in the case of G-G method, pyocine typing was performed on Try-

ptosoy agar (Eiken) plates containing 5% defibrinated horse blood (Shiibashi).
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In the first experiment, 1-3 day old slant cultures originated from a la colony of
each test strain were typsd by the two methods during 3 weeks between the second
and the third experiment informed in the last report. Each fresh la colony of indicator
strains was respectively usad for typing the first group of the test strains and a set of
slant cultures derived from a part of the same la colony was applied to the remaining 3
groups of them. According to the G-G method (T ables 1 and 2), 120 out of 142 strains
were typable into 13 types of original schema and remaining 22 were unclassifiable, -
whereas only 26 were typable and 116 were unclassifiable by the D-W method (Tables
3-6). The results obtainad by the D-W mesthod can be summerized as follows : 11 strains
of Type Bl, 5 of Type B2, 1 of Typs B3, 6 of Typ= L, 3 of non-producer, and 20 strains
of No.38 type in Table 3, 11 of No.104 typz in 4, 9 of No.27 type in 3, 8 of No4 type
in 4, 4 strains each of No.2, 101, 77 and 106 types in Table 4, 3 strains each of No. 66
:74:49 (Tables 4 and 6), No.80:94:90 (4,6), No. 84:139:35 (6) and No. 52:159:26 (6)
types, 2 strains each of No. 123:53 (4,6), No. 42:143 (4), No.78:147 (4,5),No. 121:59 (4,6),
No. 103:57 (5, 6), No. 108:18 (6) and No. 71:72 (6) types, and 1 strain each of other
26 patterns. Reproducibility of typing results former, present and further experiments
performed by the two methods will be compared with one another and discussed in the
near future.

Secondly, fresh la and sm colonies of 54 test strains which could be selected from all
of 142 isolates by applying the simple isolation technique on nutrient agar plate were
subjected to type by the two methods in parallel, using a la colony of each indicator
isolated just before the use, for the pesriod between the third and the fourth experiment
informed in the last report. As shown in Tables 7-10, differences of the inhibition patterns
between la and sm. colonies of the test strains were obszrved in 19 out of 54 strains by
the G-G method (Table 8) and 25 strains by D-W method (Table 10). It can be said
that different patterns of inhibition were also observable on la and sm colonies of isolates,
in addition to the same observation obtained by using indicators and type - strains
as producers in the third expsriment stated in the last report. To compare the results
obtained above by the two methods using indicators of the same number, strains W9-W12
for the D-W method were omitted for trial from Table 10 like*Mayo fypes” of
Zabransky and Day. Even so, la and sm colonies of 22 strains excluding No.4, 99 and 56
from 25 strains in Table 10 still show different inhibitions to some of indicators. Next
the comparable part of the results standing in the same colonial relationship of produqef:
and indicator to this experiment were selected from Tables 7-10 of the last report and
added to the number of the strains mentioned above. Finally, differences of the inhibition
patterns between la and sm colonies are seen in 22 out of 65 strains by the G-G method and
27 by modified D-W method. These observations indicate that colonial types of producers
may be more effective in pyocine typing by the D-W method than that by the G-G method.
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Table 1. Pyocine types obtained by Gillies-
Govan method of the first experiment

Types Strains
8 10 11 30 31
34 38 39 42 43
44 45 - 48 51 54
55 61 70 86 88
1 89 95 9 99 100

104 107 112 114 125
126 127 132 133 138
147 149 154 155 157

158
2 69
6 7 16 23 24
32 36 46 71 77
3 80 90 93 100 121
120 137 140 145 150
4 37
13 15 26 64 83
5
o1 153
] 72 79 04 105 106
134
9 52
2 3 4 5 29
33 35 40 41 53
10 58 50 63 65 76
78 84 87 102 123
128 130 135 136 139
146
11 22 111
22 18 19 108
23 50
29 103 141 159
NT 12 20 28 110 122

124 142 148

BRicowTl, 2HMOREEHIRT 5 EREREL,
BETANIED K, JERICRYT TRED F—iH6E
I & % g & O THIEZTE - 1 BRICRD THE %
MAscE&Eds.

WEIC X » TE LN BRI, REERE (EH,
1970D%F 1) ICRENIERERBHIL 2~V &2 &
SICHRDPBH TLINDT, BELTORY T LD
ROEERDBBOTELE, VTN IROBFEEZ DS
HRICDOTOREEREZRFTITETHE &%

Table 2. Unclassifiable patterns observed
by Gillies-Govan meéthod of the {irst ex—

periment
Strains Patterns
9 + =+ + A+ - -+
14 G+ - = = = — =
17 49 62
66 101 152 P
21 —_— 3 — = 4+ — —
27 + 4 =+ + =+ +
56 -+ 4+ ++ =+ +
57 i e e
74 e S S S i
75 - —+ - = -+ +
85 + 4+ ==+ +—
97 151 e s
98 — = — =+
113 - — ==
143 44 +4++—4+ —++
156 e

Table 3. Patterns observed by Darrell-Wahba
method of the first experiment using the

strains shown in Table 1 of the third report

Strains Patterns (Types)
27 -+t ——
38 4+ —++F+—++—+
43 tHFA+—t+ ==+ —=(B2)
44 + 4 — k= — 4+ — +(BI)
48 e+ttt -t
61 B e ol e e e

70 86 .
100 =+ ++——4+—+(BD
102 +t+tt+t—FF+ =+ +—+

112 444+ —+++—++-—
132 =A==+ (BD)
156 157 +++—+++—++—+

ER LR, 3ok, £33, 4,5, 17,8,%10,
12, RIBTRLULCEKRIFKESIL, £3—6LF5C
gL, YT OB EEREAEE HIL 2 —
VIRED BELT AR E TS, BREORKE &
Fd D028 TH D, FEARTHEEI S M2 Dk
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‘Yable 4.
method of the first experiment using the strains
shown in Tables 3, 4, 5,7,8 of the third report

Patterns observed by Darrell-Wahba
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Table §. Patterns observed by Darrell-Wahba

method of the first experiment using the strains

shown in Tables 10, 12 of the third report

Straing Patterns Strains Patterns (Types)
2 3 ot —— 9 17 At —ttt—tt——
4 5 41 e e 30 31 A4 ++—FF+t+—++—+
58 B e 33 e o e e o Al
65 e o e i S 34 51 A+ ++—+++—++—F
123 R e e R i ol 98 +++—+++——+—+(Bl)
135 520 o e i ol Sl s e 126 +++—++
136 Tttt -+t 147 ++—Ft+++ -+ -+
42 B St e i S i alts el 154 +++FF++—+F -+
62 o e e e e i ats ol ol S 96 +++—+++——+—+(B1)
78 e e e e e 97 +++—+++——+——(B2)
101 i e ol ol e e o el 76 +++F A+t =+
143 t+—+tt++—++—— 87 ++——+++—++—+
144 R e i e e 133 ++——F+ ===
66 74 -ttt -+ +— 15 T =t ==
146 -t -+ 110 —— - ———— = ——(NT)
152 B i S e e o 122 —— =t =+ —=—(L)
77 R i e 151- +4++—+++m—+——(B2)
80 94 R i e e e e 103 —_——r e —— = —
104 R e i e i 21 ——— = T ==t
106 107 o e e e M 22 -+t
109 Tt -t - =+ —— 69 —F ==ttt
121 R o S i e 75 +—Ft -t
129 140 -t - - - — 142 e — (NT)‘
145 R e e i e ol 148 ——t e
£ zz Lk S
32 e e e et S No. 104D 11#k : No. 109,129,140, 6, 7, 16, 24,
99 i e e M e 150, 23, 137, [No. 1060 4 #% : No. 107,79, 105

BSERROIFICHERY 5 &, BIRI11EE : No. 44,70,
86, 100, 132, 98, 96, 45, 138, 149, 127, B2R5
# @ No. 43, 97, 151, 55, 89, B3#& I jk : No. 130,
LA 6 Bk : No. 122, 83, 91, 50, 153, 141, JEFE4: 3
# i No. 110,142, 284705, BALI6KTIE, 30D
No. 21EE L /¥4 — ¥ 2R3 H OHE 9 ik & No. 48,
112, 9,17,126, 54,134, 88, [M#No. 380 H20#k: -
‘No. 61, 102, 156, 157, 135, 99, 30, 31, 34, 51,
37, 11, 8, 10, 40, 39, 158, 63, 155, % 4 No. 2
DM 4 : No. 3,58,144,FNo. 4 DX gk : No. 5,
41, 65, 136, 33,87, 56;[F No. 101D% 4 £ : No.
154, 29, 114,[No. 7T7D%4 4 # : No. 32,93, 46, [Al

L3S A LOFRT /¢ F—VT, IETO20HD
&L TNo. 66,74, 49, (F4, 6), No.80,9%, 90
(%4, 6),No.84, 139, 35 (¥ 6),No. 52, 159,
% (%6) O 4T, 2HHETS0INo. 123,55 (&
4, 6),No.42, 143 (#4),No.78, 147 (F4,
5),No. 121, 59 (%4, 6),No. 103, §7 (K5,
6),No. 108, 18 (86),No. 71, 72 (R6) OTHE
LT, SOIEBWKRIETNENPEILS 4~
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Table §.

Patterns observed by Darrell-Wahba method of the first e:periment using

the strains shown in Table 13 of the third report

Str. Patterns, Types Str. Patterns, Types Str. Patterns, Types
84 +++++4++—++++ 1B 4—F—— et — 85 — o —
29 ++F++++—++—+ 30 4H+—F++—++—F UL 4 fpfpm— ———
139 +++++4+—++++ 4 ++4+—+++——+—+,Bl 113 +————— e
20 ——f——— e ——— 95 44+ +—d+——tt—— 187 +— 4=ttt ——
108 +—4—d—Fdtt+—— 158 +bd—dfd— b —t 185 +++—+ 4+ —++—+
37 +++—F+t—tt—t 49 A —— e S O
53 +4——4+++rtt—at 63 4+4+—F++—tt—at 125 ++4F—tbo g ——
79 44+ttt —— 54 44—ttt 128 +4+4++++-+F+++
11 +44—dtt—tt—t 134 +tt—td bt —— 159 ————————— e
10 +—ddd—Fdtt—m— 138 ++d—FtF——t—t,Bl 57 ——m—m— =
59 +— A+ —— 56 4+4+——+++—++—+ 64 +—— e P
00 4t 44ttt —— 114 Fd b+ 83 ————— e —t——,L
03 4— 44+ +—F—F+—— 149 +++—F4+——+—+,Bl 9l ———— 4,1
130 44+ —+++——+++,B3 12 +————— et 124 =4 ———
150 +—4—+—+—++—— 18 +—4—+t—t -+t 26 ———————— =
8 ddt—dtt—dt—t 36 F—F—ttf—tF—— 28 ——m NT
10 +4+—F++—++—+ 55 +++—4++——+——,B2 50 ————— e ——,L
23 bttt —— 88 +4++—F+++—t+—— 153 ————— 4———t——,L
46 +— A+t —FF—— 80 4+++—44+——F——,B2 141 ————— 4———4——,L
40 44—t +—tt—F 105 FbtA bt
71 4t d—F—dt—— 127 F4+—F++——+—+,B1
72 A —t— - 35 4+t — e+

52 —m e .

Table 7. Pyocine types of the strains showing
no differences between colonial types by Gillies-

Govan method of the second experiment

Types Strains
2 9 17 33 40
1 56 58 62 97 98
99 101 102 106 156
3 36
6 72 94
3 29 49 66 74
10 123 128 136 152
11 113
16 75
22 18
.29 13 15 52 153
31 12

2 EE L HIEROK TERICERS LI 1 B/ES
EROWEL LT, IEREOEERARGIRREICE L
THEBREMNOZND Riced 2 C &AL 7. A
EERF TR RS REE I GERERD 2 2N A D
DOEEEBICORATEI LI >TERBINTHS
DT, DEHICBOTEDEEMOEREDRE A4
vy BB ICHE T 202 RET 5 BINTAER%:
Gt otc. TIbHHRBERTERFACHEL,
S mic la ME sm RIEENED LIS, 20
ZNOBMEEE LD 74 2 v EELTHBE L, B
REIC OO TIEEZ NEREE T35 B ICHBER
TR EEL, MA la MERBMEEL - TT 4 2
AR LI bORFERTACEEL, MEEA
¥ Y RIBEME 2 DEMKICO W TREA—HIKHITLTE
Hil7z. #1426k > B 10 EAR5EET {5
WCHEERDBREA DN DR TH - 72DT,
~N108 R DRIBIAFTIE - 7.

GHEOBHT, MERR 2 h e ok ot vty
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Tzble §. Results of the strains showing diffe-
rences Letween colonial types by Gillies-Govan

" method of the second experiment

Str. Patterns (l'i'y:p:rsﬂ)
4 s++++—+s uc: 1
14 F++1 4+s+1 1:22
19 bl = 33 : 22
20 = s+ — 3:22
21 I — e — uc: uc
22 I +4+——5+— 11 : uc
4 FAttts++ 1110
50 14——t—1 = 35 : 29
53 +++++s++ 1:10
59 4+ 110 33
63 +Ht++—-++ 10 1
65 +d s ++ L:10
87 111111 +1 10 : 31
103 —t -t =45 — uc : uc

. 104 +od bt ] 1: 6
105 ++14+4+—1 4+ 1:12
127 ++ s 6: 1
143 -+ 1 1:°6
150 bt S — e — 3: 6

1 and s in *Patterns® indicate that inhibition -

was observed by la and sm types.

REFREM A& — Y DENS S NI - T DI HER
BARED 3 B3 TH - T, T OHERERIIE TIRL
ek DT, 16Kk, 1089 ¥k, 29894 Bk, 672,
3/, 118, 163, 228, J1BZhFN 1K TH - 1.
BAIMMTRES DI ICERRICE > CTEALA ¥
v OERBSRL > T, TOEREZMDI B
135k % TRIBEREO VI N 1 kRicdd 2 LD F
THY, il No. 4, 22, 50, 105 2 #5/RH, No. 14
T3HRBIcELTTH D, BANo. 87T la T
LIERBEMEL 20 LT sm BT} 1R E
B ENA b7, 2O 1RERGE la BEllO
BICPEIEDS B - 12 DH313, sm BRI O AHILT, %
R L PR ER B oM IR AR s
. FREBRICEEN TR 2~V REE L
THBE, la BE, sm BEE LI IkEAKTS
7.

WL &k > TEONIBIED D B, MEERHICE
BIEEN B IS - 229K DWVWT, £ 3 — 6 DEFEIE
RIEFREREM L 2~V E2RLI-OPBEITH .

Table 9. Patterns obtained by the strains show-

-'ing no differences between colonial types in

Darrell-Wahba method of the second experi-

ment

Strains Patterns (Types)

102 156 B o e e ai mle o
2 3

41 58 ++——trt+t+t—++—+

65 136

62 ++ -+ttt
101 +++++++—=++—+

66 74

152 == -t
94 +—t—F At —F+——
106 =ttt ——
17 Attt -+
15 ==

21 22 A——— e+
19 e
40 t bt b=t -t
49 ==t
63 ++——++++++—+
18 +—t =ttt ——
105 +t bt
127 +++—Ft++——+—+ (B1)
113 et ——
128 e T T
1583 . @ ————— +———+—-— (L)

The arrangement of strains is the same as that
in Tables 3-6.

No. 1274 B 1 #, No. 16325 LE & MRS NIz DAHT, |
No. 102,156, 17, 40, No. 2, 3, 41, 58, 65, 135,
No. 101,No. 66, 74, 152,No. 106, No. 19, No. 63,
No. 105387 ERTEEMD KU/t 8—Y (EhZ
NETEERDONo. 38, 4,101,66,80,121e59,123#53, 106D
) 2ED,ES 9D S BNo. 62,94,15,49, 1131 HT
E 1 omm L 226D > b e hNo. 128, 36,
13,146, 111E A L2~V T, SEEBA—OHFKBHIE
%R L 7zNo. 21& 22, ¥ L U'No. 18, No. 128 HiH
RSB LNEM T8 E— Y ERUTO. —HEE
B & > TEDEALA Y Y OIERIBORS - 12258
ORI R ERUESRETEINORL. TOK
AR BRIC DO WTERBIICEND - e REOR L
LT&5% &, 1 ERED8 104k © No. 123, 104, 99, 9,
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103, 29, 53, 150, 72, 36, 2#ERE TR : No. 4,
143, 33, 98, 97, 56, 50, 3 ¥5/RE 5 # : No. 20, 59
13,12,52, 5 ¥87RE 1 ¥k : No. 87, 6 1878 2 ¥k © No.
75, 14&785. FERELE LT la #ilo a4 THER

E

AR LoD, SMETICHHEML TS/ EE
B 142 ¥k ik ®F 4% Gillies-Govan & Darrell-

Wahba P 4 3/ > BB HTSEMIC £ 5 FIEOR

e, 205 b 54 AENZICENEhO laTle sm
FEEBMEIC L - CELE SN Y Y DREEERE
T BIERRE, WRBEE RIS > CTHEL
FRERLETHD. MR X iKiEREBELTR, F
1R 4 BB 3 ERRCEI O TR bR kD, #
DF 1 BRI Fris laBidEgAs, H2 — 45
i3 2 DEEDO—IEMEICRELLDDE, VITh

74 IVERLTAVOIRE LT, 82 ERICE
LTI ERER L 7o Hilef 1aZ S350 5 7 4 3 VEESE
LTHAWR EDHEER LT, MEINEED
CRANERTRA—SETICS - & EN A0,
% - AEORRBEICOWTIE, B AR FEREK
HE0b L THEEOMAAERS N TS, 2L TH
B OREHE 7 DR OIRRICTE > C & &L, D
TIOBEERRICL BAEEEL Y Y DERDVTCER:
mnzs.

HEER142kk D 5 HELIL 5 Ll FE K AR /L C smzY
LRI L 72D RS TH -0, KT —10IckB &,
T D54ED D BGETI Rk, WET2RRIIEETIHT
EEvtyy OfEABICEENS LNT, mEERED
FTRTHEREREND - - DOH2k(FE 9 DIFICNo.
102, 156, 2, 3, 58, 136, €2, 101, 66,74, 152, 94,
106, 17, 15, 40, 49, 18, 113, 128, 153), Mik%il
CTEMND- oD 11 (K10DlF No. 4, 143,
104, 87, 103, 20, 53, 59, 150, 14, 50), GHEoA
TEERLLOMSH (RsoNo, 19, 21, 22, 41,
63, 65, 105, 127), HcWHk ICBRDEMH 7o b D
A14kk (E100No. 123, 99, 9, 33, 98, 97, 75, 29,
72, 13, 56, 12, 36, 52) L7553, —H 4 HE T 10

WRLBBEDS b, EARENO lall, smBEKIC

EoTEEI NI YYD la BHERE £y Mk
THHEIERESD B &, ZOERIIKEDS bGHETEN
7201361, G4, G7, Ty. 1, W1, W9, W10,
WLp 8kTH b, WETIRZDS B G7, WI0 2K

EREHIOH>7200519, sm fHlOAHHM 3T T H -
T, e A sm BIDOAHT 6 IHRECEDD » 7z 2 B
ZROTH25L12D, sm MBI & 3 KW ERBOME
fDs S bsbh .

£

68k WHEKIBDERD - 1cOBTD2#HEN T,
MEEZBECTEERLTCOBOMRERD G2, G3,
Ty.16TH%. ChoOEEEKET S &, HHl6oH
D5 bGHETAI R, WEETIHRITIIENR L, MET

Table {(). Patterns obtained by the strains
showing differences between colonial types in

Darrell-Wahba method of the second experiment

Str. ~ Patterns (Types)

4 +A+——+++=+5—s
123 L I e T N
143, 4+ +—S+++—++—s
104 =S+ttt —FF——
99 tH+—FF++—F++ s+
9 . b I TR SR SR
33 1 — =+ s+
98 +++8s+++—5+—+(l: Bl
97 A+l b+t —s =
87 +11—+++1+1-—1
103 =t =S ——— i —
75 ssss—85——5———(1:NT)
29 4+ L+ +++—+ (1A
20 +l4+++++s++—5
53 el I o o S
50 4s4s bl o—
150 + 5 =ttt —
72 e e B
13 +S Sttt ———F—5s
56 =ttt —++1s
12 +l=-=1l++—t1—-—
36 T S
52 ———— kst s s +——
14 §—8S588S+ S8 ++——
50 —l =t == 14+ ——

1 and s are the same as that in Table 8.
The arrangement of strains is the same as
that in Tables 3-6.
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EZ UM, HRICED V1M, GEOBTEZSHD 8
¥, WIEICDA16kk & 18- C, WETRGEII BT
O SBHEIEFRIICXBEELAYA Y Y EICERR
DENALNTNS.
PIETRWEDERERNCGHEIHKL TS L &%
ZELTHWRNOT, 3#TcdFA LK Zabransky
and Day (1969) OYEHEICHEL T, WEDHREOD
3 EWI-W8E TORBECHEE TR -THB. &
NIk 3 EABDOERIOD S BNod, 99, 560D 3 B
BRRICEN -5 DELTENMINEIDAT,
WREELEDIID - D3 GETI, WETI8H,
WTFNPOBBEDATEERLIZOBGH 8k, W
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