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3. FREOEAWE~—H—

—kfE&TIT rifampicin (RIF) fitEtk (MIC>500
pg/ml) %, ZWREEETIX nalidixic acid (NA) Ttk
(MIC 100 pg/ml) R\ I

TCr BFOEEERCKTHHEEL XFELO A
ARIIE TEOR|ETR T,

4. BAEEEERE

i) BorEHE: 58 Gy 10%ml) L ZAHE (9
10°/ml) ##% 1ml J*0EA 37°C T2 IFFIEEREK, BHE
ZIR LY AR IR3EH (AP, 0.025 pg/ml 5 TC, 3.1 pg/
ml ; RIF, 25pug/ml; NA, 25pg/ml Of&¥) &t
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Table 1 Derivative strains obtained from a clinical isolate of B. catarrhalis, strain
TY 101, isolated from an otorrhea of a patient with acute otitis media

Designation Drug resistance patterns

Derivation

TY 101 AP* TC'. RIF* NA®
TY 102 APs. TC". RIF'". NA®
TY 103 APs. TC". RIFs. NAr
TY 104 APs. TCs. RIF*. NA®
TY 105 APs. TCs. RIF". NA*
TY 106 APs. TC®. RIF*. NA"
TY 102-7 AP". TC". RIF". NA*®
TY102-8 AP TC'. RIF". NA®

Original clinical isolate from an otorrhea.

RIF resistant mutant obtained from TY 101.

NA resistant mutant obtained from TY 101.

TCr determinant was eliminated from
TY 101 by means of penicillin-screening
method.

RIF resistant mutant of TY 104.

NA resistant mutant of TY 104.

Transconjugant of TY 102, to which AP*
determinant harbored in a penicillinase
positive isolate, TY 7, was transferred.

Transconjugant of TY 102, to which AP*
determinant harbored in a penicillinase
positive isolate, TY 8, was transferred.

Note. Abbreviations used : AP, ampicillin ;

NA, nalidixic acid.

Table 2 Transfer frequencies of the penicillinase
production in B. catarrhalis
(Mixed culture method)

Recipient : TY 101 AP*. TC"

Transfer frequency per donor
Donor strain
Primary Secondary §
TY 1 4 X105 2 X107%

2 6 X1077 N.T.*
3 2 X107 2 X1073
4 9 X105 1073
5 5 %1074 3 X10°%
6 1073 9 x107*
7 2 X107 7 X107*
8 107 5 X107
9 5 X103 N.T.
10 6 X107 9 X107*
11 3 xX10°° 8 X107®
12 1073 5 X107
14 3 X107° 3 X107°
15 2 X105 7 X107*

$ In the secondary transfer, the transconjugants
obtained in the primary experiment were used
as the dcnors.

" Not tested.

HI SRt AV EAEEER Y EBRE L
i) «+v7o7ve7 02— hEHESAEYER
BBREBLIZI VKT « 74 4 a— (HE 2cm, K7+

TC, tetracycline ; RIF, rifampicin;

A4 X 0.3um) TPBRL, 74 1E— Av75 vk
WHEREM BB & 37°C T 16 BERIEET 5, B
MR 2 v 75 v LOREEEY Sl 071 2 vhER
H2E, BEFRL, BYURIREA Y SUREREY
AOCTEAGEEROERBRTE XTI » oo EEBEILS
SEY Y OEARERD K TR L,

5. RAMIGIEE (MIC) JIEELEFEELDOE
¥ EXRFRE) TX-1s,

6. APr, TC" HEFE T BEAGELERT ST
%5, EAREBEORAMUER OHIFNIUAT O X 5 efiis
>1o TC (B.1pg/ml) % &in@IRsE e REF Lick
BEEBRICOVTL 2 — VIR E TEEE O penicillin-
ase EAEDHEHESY LH~Ni, —F, AP (0.025 pg/ml) %
SURRE T RE LEBCOWTL, £H0—
% TC (3.1 pg/ml) & &icktit bz sk LT TC Witk
HIEETER L1,

7. KWL\ TL, Iy, AP S, TC it
BRDBERIMER & APs, TCT L\ 5 X5 Rbd, ¥
7o, penicillinase EE4ARF% AP BF, TC WEAF
 TCT AFEMELT LT3,

II. & 4

1. [BIR/» Bt B.catarrhalis %o MIC 4%

BEBRG» S # X h 1 30 ¥ko B.catarrhalis O
AP, TC % X0* cefoxitin (CFX) wx+5 MIC 4
% Fig.1 wrd, 30 #keh 28 £k (93%) =2 — VB
AB T penicillinase fR#E% ;R L AP fiftE% = L 7
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Table 3 Comparison of the transfer frequencies of AP" determinants from

penicillinase positive clinical isolates of B. catarrhalis either to
TY 102 or to TY105 (Membrane-filter method)

Transfer frequency per donor in the primary conjugation
Donor strain
Recipient : TY 102 AP TC"* TY 104 APs TC**
TY1 3 X107 N.T.§
2 8 X107* 1073
3 3 X107* N.T.
4 107 6 X107°
5 3 X107* 107
6 1073 9 X107°
7 2 X105 1075
8 3 X105 8 X107¢
9 4 X107 3 X10°%
10 6 X107° 4 X107°
11 2 X107 4 X107
12 2 X107* N.T.
14 2 X107* 107°
15 2 X107¢ 1075
16 N.T. 2 X10°°
17 N.T. 2 X107°
18 N.T. 2 X1073
23 N.T. 5Xx107°

* See Table 1.
§ Not tested.

Table 4 Transfer frequencies of AP® determinant from the transconjugants
obtained in the primary transfer (Table 3) to either TY 102 or \
TY 105 (Membrane-filter method)

Original Transfer frequencies per donor in the secondary transfer
donor strain Recipient : TY 102 AP* TC* TY105 AP* TC®
TY 2 2 X107* N.T.§
4 7 X107 3 X107°
5 1073 1074
6 6 X107 1074
7 6 X107 N.T.
8 4 x107* 6 X107°
9 N.T. 107
10 N.T. 3 X10°8
11 5 X107 1075
14 4 X107* 5 %1075
15 3 X107 1073
16 N.T. 1075
17 N.T. 1074
18 N.T. 2 X107
23 N.T. 1073

§ Not tested.
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Fig.1 MIC distributions of clinical isolates of B. catarrhalis
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Penicillinase ¥tk AP MIC 1%, RABRBEIEE 109/
ml TiX 0.05~3.1 pg/ml, BELEE 10%/ml TiX 3.1~50
pg/ml OTEECASML, RBREREC X VT EoEY
Fliko ZhAIML, CFX o/ LTRRBRELREX T
X AEIBED LT, MIC i3 0.2~0.4 pg/ml TH -
oo THHD FBIAKED & FF T 3 S-lactamase A1
penicillinase HT#% % & \» 5 ELIASSON & KAMME
(1985)% 45 X U° YOKOTA et al. (1986)9 DpFiiciZIZHF
&T 5o

SEERRD 5 b 4 BR: TC W% R L, MIC (% 12.5~
25 pgiml, Fo 5 % 3L penicillinase [k TH » 720
TCHHERED 5 D 18, TY 101 £kix penicillinase f&i4
T AP 13 % EZ G < (MIC 0.006 pg/ml) AP*
RFOZEE L LTRVEZE R R L,

2. Penicillinase FEART D% AEE

BT FEIRADERED 9 b ETRBA L 18 Ho

of 10% per ml. Note thai MICs of peniciliinase positive

icillin (upper right) were affected
0SCS.

penicillinase PR ZEERR & Lico

Z5H  TY 102 #~TY 105 # (RIF » 5%\ % NA |
Mk ZERAR) (Table 1) &, :

B#% Table 2,38,4 1% LD TRT, S ZIAbRS -
X5, FAMHEE LT TYL102 #k, TY103 thxfuvic
BE, BAERBETR —REETITH#HEEY ) 1078~
1077, —RIEFETIE 1073~10"5 DIFEE T penicillinase
EERTFIIEEEESh D LM TR S hfc (Table .
2),

—F, AVT Ty T4 L2 -ETREERAER —
W, ZEHECPHEHFEEEY H 1073~107 THH T
(Table 3 £#Do ,

SHEME LT (TCr BT %K) TY 104 #, TY105
B, AVT Sy e 74 A x =TT EEE
BT, S BIEIT—%, ke d 1074~107° 0F — & {
— (Table 3 %) T, (TC* BT &$#2) TY1024%,
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Table 5 Transfer frequency of TC' determinant in B. catarrhalis in the primary
and secondary conjugations (Membrane-filter method)

Transconjugant Transfer frequency
Transfer Donor cells/ml
cells/ml per donor
Primary § 1.7x10° 1.5x10° 9%107°
Secondary * 7.3x10° 1.8X10° 2.5x107

§ Donor : TY 101 AP* TC'. RIF*. NA*; Recipient : TY 105 AP* TC®. RIF"

NA®.

* Donor : Transcenjugant obtained in the primary transfer whese drug
resistance type was AP*. TCr. RIF". NA®.
Recipient : TY 106 AP*. TC*. RIF*. NA". (see Table 1)

Table 6 Segregation of AP* and TC® determinants in double drug resistant
strains of B. catarrhalis during conjugal transfer

Number of the transconjugant colonies carrying the
Donor Donor cells | drug resistance markers cited below.(An aliquot
per ml. of 0.1ml of 107! dilution was plated on each
selective agar plate).
AP'TC* APTCr AP*TCr
s 78 274 890
TY101-78 | 7 x10° y
! ( 62%) ( 20%) (74%5)
428 243 1430
TY101-88 X108
-8t 3x10 (20%5) (1225 (6825)
139 311 0
* X 8
Y 2x10 (312) ( 6925) ( 025)
0 182 0
* X 3
Tz 6x10 (0%) (1002) ( 0%)
58 182 0
- X 3
TY36 310 (3225) ( 68%) ( 0%)

Note : 8 Artificially prepared double drug resistant strains(see Table 1).
* Double drug resistant clinical isolates.

TY103 Bka B & LCAV 22 & DR 1073~107°
(Table 3 £8]) 1 RPLREWEENBORI, 2D
CRZHEEN TCT BT % FEF L5 5BE i APT
RFOERBEENEL D 2R BT B, 7221,
AP RFo-giEE T ZEE» TCT BF2HFE >
BORERBER I LA L E RS2 7 2> - e (Table
4)0

8. BAEEEox AP MIC 122w T

LEoER T AP (0.025 pg/ml) &1 IR Bz
RE LA EEREE I TN T — VR ARBE %
WL, FH 5D AP 3% MIC 1% 0.05~0. 4 yg/ml
DEE A LT\ oo E7o, HEDEAEERIZOV
TEENEERER DT L1218, IEAEY 2,000 [HizoWnT=
- VBB TR LR, TRTBIET B Y, peni-
cllinase gEAREDRBIEIZRD BRI 5T, TDT EIX
AMEEERFRBEAETEHAN TRELCHEET A L

FRL T 5,

FREELTHERFR TY 104 % L0 TY 105 BE# )
WIS A D—K, ZikIEEEERED AP i35 MIC
DEAC HHIc b T A, HEHEFERD AP 123 Dt
ERRITHAN 1/2~1/4 T TFLTWABI ER@DH b
Nics Lisl, RilxfcX s, TXToEEFEI
penicillinase P54 % 7R Lico

4. TC MHEETOHEAEE

geEp & L T TC fif {4 o B IR 7 B ¥k TY 101 #k
(Table 1) #f\w, ZAEEE LT TY104 B, TY 105
¥k (Table 1) ZHAWIcEARIREERBA% Table 51z
RTo —ik, ZWIEEL S, BEEEY HHY 107 DHEEET
TCr AFOEEN BdDbhic, Bohic EAEERD
TC =i+ % MIC 3ft55E (12.5 pg/ml) (12H~ 1/2
CIETL, —&, Ztk&d 6.25pg/ml TH-7e,

5. APr-TCr WitEAT % (%¥F 3% B.catarrhalis
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b OWAF OEARE REZTHBEShIC 30 (kOKXEDOS> b4k (13%, +

BrEE  EERR/EERE TY 15, TY 24, TY 36 ki
ik, TY102-7, TY 102-8 # (Table 1) 03t 5%
Rute,

Z7E  TY 104 # (Table 1) %\ 1og

B xE LT Table 6 1R T, 22 i2hbnB XD
2, APT BFR X0 TC BFE, £#RF % B TRE
SRIPELRAVSLD, ThZh#5EEMY 1075 &
IO 107 DEETEEINTY, TY24 bt 5E L
LIcBEXRE, OTNTOREELZIAEOMAGY
THRETONTEEE LS N, BEEEEEBCRT S
EETFOSEOBERHEEZ LItk sh, 2hb
ORE T APT BF & TCr BFix (TY 24 BRub&)
EVCEERKAGEERFICL > TEN SR BT X RYE
LT\ 5,

II1. == =

B. catarrhalis \Z¥\} % B-lactamase FEARTF DS
T & AIEZITDWTIE KAMME et al, (198319, 198411)
X DRI HE S hi, BORERY VBERKBIEC
I W IREMRF LHE I NS 2 KD extra-chromosomal
DNA v F (BFEIIZThZLh 2x10° ¥ L O 30 x 108
daltons) 2B HII-LRRXTWBY, Lhl, Fdis
L b ORI LA, Thbo DNA SEikfghs
EWOLIDEEINT, 22> TEFEILB LA TE
h, ¥, Thibo DNA SEIHEEFREET 5H
BELOERITLENR T\ gV LichisT, B.catar-
rhalis \Z3s1} % pB-lactamase DfEFEH: plasmid 1z X %
PONENLSEICEINRTVHLEEL bR D,

B. catarrhalis ¥kp> HhhH E uic B-lactamase (1&E
JEBRKBEIC X ) WE D B\ L Haemophilus influen-
zae 0 fB-lactamase FIXRE7/cH®, Ff:, Thi peni-
cillinase Bl TH BT LALLM ENT W 59, Fig.1
R LIcEE b KB D B-lactamase A% penicillinase #
ThHHZ LETRBELT VB,

FEEITEA K 18 B D penicillinase AL HEEE &
LTIl » RBERAEEER T, T X ToORBRKEMLD
APT RFD—R, _RIBEVEBIZEVBER I Lk
(Table 2~4), =D LA iITkiF % penicillinase
EERTI, ZTOTXTTRAEVE LTS, KBS
EERFICL > TREUBECGBESNABHZ EHRLT
W5 YUREE THBEEINT: B.catarrhalis ¥ o 93%
1% penicillinase [E#ETh - 7%hs, Zh b0 penicillin
BRI (7 vivo R W TIitERFAEZE I W TE Ui
AR B B,

B.catarrhalis 2313 % TCT HF O #EEEEICO-
T, RELDMABEH T, ThE THRENLV X4

RTRKEDHBENLGSE) & TC fifETH b, MIC §
12.5~25 pg/ml EM7e D EMERR Lic, E1, Fh5
D 5 3 ki penicillinase BB TH - oo

FROXdE, ABEIEFTIX AP X0 TC
BrEgHERTFLsEEXONR B Z L0 b, 4%
AP, TC WKL BBR D BRI 5 2 &2t 5
Hxha,

& L 2\t B. catarrhalis BTk B LR 0KH
fittE B F D {mEHS plasmid & X 5 b O ED BEER
FTH 5,

AW D 5% B. catarrhalis o penicillinase g4
BAFoEESELECOVTIEEM60 4 10 A, $32EA
KERREBEFELBS (BE) i, ¥ TC HitR
FORBROWTIRBM6LE3 A, F59BARAFSE
£i188 (BAHEB) RFEWTERERRER LI,

<HEHE> AWECHIBERERFRBREYES
E REA—#F, FAEAMEEZRESR HELABHK
B, YORKEOH « D HEEHBHELXZT ¥ L, ¥
o, RBRFRHFEFZHETAS REERHRIOVE
BEh@BT 2RI ELL, GLTEE O #HELRLE
TO
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CONJUGAL TRANSFER OF PENICILLINASE PRODUCTION
AND TETRACYCLINE RESISTANCE DETERMINANTS
IN BRANHAMELLA CATARRHALIS

Avako TakauasHi, SacHie Yomopa and You Tanami

Clinical Laboratory, Gunma University Hospital
School of Medicine, Gunma University

The present paper describes conjugal transfer experiments where the transfer of penicillinase
production (APr) and tetracycline resistance (TCr) determinants have been demonstrated with
clinical isolates of Branhamella catarrhalis.

Transfer of APr determinant from arbitrarily chosen 18 penicillinase positive B.catarrhalis strains
to a susceptible strain of the same genus has been demonstrated, with all strains tested, in both
primary and secondary conjugations at a frequency between 107% and 1077 per donor.

Transfer of TC® determinant from 4 TC resistant strains to a susceptible B.catarrhalis was also
demonstrated at a frequency of 1074 to 1075 per donor.

In conjugation where some double resistant strains carrying both APr and TCr determinants
were used as the donors, segregation of these determinants among the transconjugant cells was
observed, suggesting that these two may be mediated by different transferable factors, each other.



