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Chickens and Eggs in 1969—1971 to Some Antibiotics
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(Fig. 1, Tables 1—6b)

Mycoplasma gallisepticum (MG) ZERHKR~ 1 375 X DRENE—HET, bR i) 103274
%2~ 4 375 Z =% (avian respiratory mycoplasmosis JDWEAEL LTS HoNTVS 2,9,18,30)

FADIERIEME = 4 375 X 2HRIEM G —RFR &S - TR SERTIES 525, ZOEEBEDOES
VIR TREREOFRICELGSND O L SN T 5 H1BIB1830

M G RGYED T « i, —BCTREEENAETROET 7 F v HHRES QD255 MBI 4
DO BER BRI BORREHECOREHEOBRE, 5 VILPRERICKFEE 52X BVON
FERTH 5,

MG EAb2ematsl, & hikyE s OBFRES bH TEELMETH S, Th o OIAENHIKDVT
i, BONREE<( 375 XTRCEL MDA 277 X< BRYUED FHOHEFICKRE HEEBRELT
xR, EEOLEE VS Ealp DREL RESLRIICET > TW3FE, —ROMBBRIEI
BUBLEIKETH B SIDIBE

MGIZDWT &, B4 DTEMEZ OROALFBERICH T 5 in vitro KB B EZMICBIL, #7/c%
D in vivo TOFHEREIRICL THEROMED LS TR TS0

IS (1966 )51 &, 1962 ~ 1964 FEORIC bDETHEES Rtz 6 BkOMGIC DWW T 25 BDZEH|
\CBT B in vitro TOBRSHEFA NI, FOKRZNSLEKRE S, spiramycin (SPM) B&Utylosin

(TS) It LE BRI ARTEEME L, %7 NEwnaam B L P CHu (1965) Wb FYRLET
A ) HTHEHSNI0BOMGIZ OV TR L, EREEREER BN,

ZOBEZ SO 3, 1960 FICEES LU &I LHRS e 1 ROMGIZOVWT, SPMLE
T SicEd 3 in vitro TO, £HZNLDHHD BT DV TII £ F OERBLRICE T 5 in vivo TORK
BIIERARS Uiz, 2 LT, ChoOMREKIC 80 TRIIFS (1966), NEWNHAM 54 UF CHU

T8 R GEERBRIB I, AL Y 4 (@ 061-01) '
Present address : Hokkaido Branch Laboratory, National Institute of Animal Health, Hitsujigaoka,
Sapporo, Hokkaido 061-01.
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(1965) DAAFITHNT, FiC SPMBLUT Sicxt 9 3MEAS, 1, 000 ~ 10,000 f55< > T 3

BaRLTc, F, WO EEBIC in vivo LBV THZE N5 DIHEMG BRI & 2 BRI L L
AT LB By PRIENETH S HEEML, LEORRIE, bOEICE OV CRERERIC, SPMETS
PEATEHINTRIZATHAD EEELT,

70, 1971 EERF O™ bHABB L OIHEKD 40 kDM G i 2\ THE A DHUAEWEIC T 5 in vitro
TORZWERN, =7 0514 FREHITHT ZMGHOMELSEA T B HEIER/L 7,

ULDHiBEEL T, 3 TIKGRIFFIN 52 bHBD 74 37 5 X< BRPIEICKHT 5 T - igfici, x5
DO HEROED SHEAEMEEZ 2 LEHDH 5 L5 L 1,

ZIZTARERTE, UELOBEEHERLELTI1969 ~ 1971 FEORICHAEOZHI THEES 78585 &
UBZERAROMGIZOWT, FEHAKISKITHHDETS, SPM, SPCT, TCHLUCP ik
T % in vitro TORZMAEF NI, 2L T, TROMGHOEFITEE - Z08HEWHShric L, 20K
BEREROMEDZ N L LLBKRITL, 5BOMGREEDN:BIcET 2HEA+AMEL T, UFcd~zE
BREiT-1,

ME LB E
BB - BB, BAOKERREHEARE, HL0 FIclES N KBS L O b Ik %
DBSREBEHR 4 ROMG TH 5, TN 5DHEKESS BRIE Table 1ic/7 L@, 1969 ~19714Eic5}
Biah, s EshTw 5,
SERROBRKICOVTRETIEDEBDTH B,
BMRK P — 13 © 1962 4F, {EES™ 1o & O M) OB o508 s i,

Table 1. Group and origin of M. gallisepticum strains examined.

Group Date
of Source Number of strains of
strains* origin

21--- 1969
Group 1 Pipped eggs** in Yokohama 25 ‘[
4--- 1970

11 --- 1969
Group 2 Pipped eggs** in Sagamihara 13
2--- 1970
— 5--- 1969
Group 3 Pipped eggs in Tochigi 6 i
1--- 1970
Adult chickens 10 — 26 --- 1969
Group 4 in Saga — 27 —[
Pipped eggs 17 — 1--- 1971
Shizuoka 7
Aichi 2 —
Group § Adult chickens in Chiba P e L 1969
unknown 4 —

* Derived from medicated flocks.
** Dipped in tylosin solution before incubation.
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Bitk1RF @ 19654, (£HEOICE D RYBODEED S 3RS NG9,

BEFES P — 23 G : HLS Ic X 0 EKK P — 13 2 SPMNE© 23 RS nic b,

BEFRTS — 18G : LS Iic L VEKK P — 13 % T ST 18 Rk nic b,

HRERH  FaoBHERV, 258 & bIEARFEy v ARBETH 2,

tylosin (T'S) : @Al » 1 0> 200, H4HK, Lot No. 0020, 200mg7jffi mi, REELTE,

spiramycin (S PM) : IR €5 <1 ¥ viGtiE, %150, Lot No. SPL 137B1, 50mg/)fli/ ml.
i FBEEE,

spectinomycin dihydrochloride pentahydrate (SP CT) : Code 68250, Lot No. 8122101,
670mg J1fli /' mg (#4%1) , Abbott Lab., Chicago.

tetracycline hydrochloride (T C) :1mg7iffimg, HEEL T,

chloramphenicol (CP) : Lot No. 953a, 1 mg i /mg, =3k,

ERERS & KEFOFREINE, half log. method 2 (L& DT~ 72, KRB R L, BEHR
KAROTZERZN 1,000 gl mlic % L7z, 7272 L, CPIKICABILS, sk »H D iC dimethyl
sulfoxide &Iz o IRIC T 415 DRTEBEED & HHIHR % BERRKE RO T 10 ERRFIZRBL 1
RNT, BEHID 1, 000 ug/ ml ik & RERERIKE, 3 1 7OHITIAT300 g Fli/ ml OFHRIEE L,
X517 DI0REFRRIERAR L, COL KL T, EEANCTOVT?2 RO TR AR L 72,

REROTIIKIE, EH O FREAEZE L T~ OB EEEAICRRL, HEpramiox LE
FIFEWRik % 10 B0EIHICE B EDITMA, BREEsZNFN 100, 30, 10, 3, 1, 0.3, 8001
ug FIE/mlic 8B K HFABL, ERRICH LT,

THbb, RBREOERE L TR, 1/NARELOHM L 6ml, AR RE Ot SR FEHIF B 0. 2 ml R LR
Wik (SERORERE S ccuTRl—IcZ AATED) 0.2mEMAT,

i 1910 0 MG ORkY, TR B L CRFRIHRBRODOEMELTE, =7 FYPP L O (
HBF, ~=) VR ERAVT

BNREELREORE 0D  AEOERTE, @HEHARE (broth dilution method) (T &b
HE L 1o

HREE S LTI, AR SAABRAEERE L, 37°CT24 ~ 48 BEREEE L bDE AV T,
O, BEREEOREEE F ccu (color changing unit) itk - T, BRR—ICKELIICTHATI, T
OHEBIIHIRE 105 cFu /miTH - 1219

Ll EOSRERR (B, #H|, B 337 °CT5 BEFRMIEREZT - HROBBIERRINTN],
3BLU 5 A ToT, 142 L, TCIRDWTI, BHIHHEETHA RO THEE 1 BLT2 H#ickE R BIE
Lice 208, HEREOHEOHEICIIMGRBIC L BIMO WA, 15 5 BT AR B > & TR EAR S
HI~DFSAE « HEBIC X DMGEEZDRBELZOEMENIRL L, £ L CREMIEHS S Nt BAIDRIKE
B4 /N LB ( minimum inhibitory concentration : MIC) & L7,

1, ChoDOERIT 2B LU 3EHOELTITY, Z DI E KD T,

5% &

1)@ | BHEOM I C : 5 | BOBEKRT & OREHIONTOMIC/ Y = “d, Table 2a ICRY &
BOCHE, TSIKOWTHSBE, 76 FOEA 10 ug Fflh/ mi (LLT “F4H” I3HER) i, 20 BOH
BRS 30 ug /mlic, & LTHD 4 Z DB 3 ug smiAERELTe SPMIZDWTIE, 100 DR
100 ug /miPl E%/RLIco SP CTico\WTI, 80 BDEMKDS 10 ug /miT, 16 % DHERD 3 ug /ml
1o, 7 LTHD 4 BOEKD 30 ug /mlAER LTz, TCIKOWTR, 84%D EkEDS 1 ug/mliT, 12 BOH
B3 0.3 ug /miic, ZLTHD 4%133 ug /mERLIC CP ICoWTIE, 80 %DHEEDS 10 ug /ml
i©. 12 BOEKAS3 ug /mlic, L TERD 8 BOEBKHI30 ug /mERLT

Table 2aicRUI-EikkD> B, Hitk325, 334, 338, 645 8KV 68213, WENLTSickBMI CiE,
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30 ug /mEVIFEERLE,
T, TNODOREERERC LICRERNOMICIC 5% 35 | BEKEOHA%E &% 5 & Table 2b
IKRLIicEBDTH B,

Table 2a. Distribution and pattern of antibiotic sensitivity* in vitro of group 1 strains.

ANTIBIOTICS TSt SPM SPCT TC cp
STRAINS Concentration 0.1 1 10 100 0.1 1 10 100 0.1 1 10 100 0.1 110 100 0.1 1 10 100
Group and Number (ug/mi) <0.1 0.3 3 30100< <0.10.3 3 30100< <0.10.33 30100< <0.1 0.3 3 30100< 0.1 0.3 3 3'0100<
R A - NN PR 1
B L . ° [
Strain  325%* ° ° ° ° °
. . . e .
. . ° . o
GROUP 1 . . . . .
L] o L[] L ()
334 ° ) (] ° (]
25 STRAINS : : : : o.
338 ° ° ° ° °
: 0 ° . 0 °
FROM . . o . .
. . .
PIPPED EGGS : : . : :
o . . . 3
. ] [ . .
N . . . . .
YOKOHAMA 645 L[] PY ° Y °
. . . . .
- ; ~ e L) o °
1969, 1970 682 T e e+ —
° . . . .
° . . . °
° ° . ] 3
° . . . 3
76 100 80 84 80
Percent in number of strains (25) 20 16 12 12
4 4 4 8
* Minimum inhibitory concentration (ug/ml) in vitro of antibiotics to M. gallisepticum. 1 Refer to materials and methods.

**  Strain represented aberrant pattern of sensitivity.

Table 2b. Distribution of minimum inhibitory concentration in vitro of antibiotics to group 1 strains.

GROUP Minimum inhibitory concentration (ug/mi)
ANTIBIOTICS
OF STRAINS

<0.1 0.1 0.3 1 3 10 30 100 100<

TYLOSIN 4 76 20
GROUP 1
25 STRAINS  spiRAMYCIN 100
FROM
PIPPED EGGS SPECTINOMYCIN 16 8 4
IN
YOKOHAMA TETRACYCLINE 12 84 4
1969, 1970
CHLORAMPHENICOL 12 8 8

* Percent in number of strains.

2) B2IBEOM | C : 2 BOREKT L DBEANC>WTOMI Crep — ¥, Table 3a® -Bic
RLIcEBOTHS, TSIKOWTHZE, 38 BOED 10 ug /mlT, 31 BDOEKL 3 ug/mlic, 23
% DR 30 ug /mlic, = L THED 8BDERLS 0.1 ug /mLIFAERL 7, DL, Zhd 92%BDHE
BRAS 3 ~ 30 ug / miDEFN I Lz, S PMIZ2WTi, 85 BDE#HA 100 ug /mibl Fic, 15 %D
BN 0.3 ug/mERLT. S PCTicoWTid, 46 BOEMKA 3 ug /miic, 38 % DEFRDS 10 ug / mi
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i, 2L T8 BT >OEMMENENS ug /mBLV30ug /m%ERLI, 1805, T84 % DH
B3~ 10 ug /mlOEFNICHF LIz, TCIROWTIE, 77T %DEMD 1 ug/mic, Z LTED B%0
EtEhS 3 g /miER LI, CPIZDWTIE, 62 BDEMDS 10 ug /mlic, 23 %D EHKA 30 ug /mlic,

ZLTHED 15 OB 3 ug /miAET LI, B3T3, TSIKEBMI Cid0.1 ug /m UFEVIE
WEERL 7o

3bILRLIEBDTHS,

$7-, CNODOBREERER T LICEBENDOM L Cic ko 55 2 B OBEKRMOEIA%Z £ L5 LTable

Table 3a. Distribution and pattern of antibiotic sensitivity* in vitro of group 2 and 3 strains.

STRAINS ANTIBIOTICS TS SPM SPCT TC CcP
Grou 4 Numbe: Concentration 0.1 110 100 110 100 0.1 1 10 100 0.1 1 10 100 0.1 110 100
roup and Rumber (ug/ml) <01 0.3 3 30100< <0.1 0.3 3 30 100<<0.1 0.3 3 30 100< <0.1 0.3 3 30 100< <0.1 0.3 3 30 100<
— s L Ll L Lt
L - 2 g < 2
GROUP 2 3 ] . . .
. . L) . . [
13 STRAINS Strain 373** o . . . .
. . . . .
FROM ° . ° . .
PIPPED EGGS . . . . .
IN . . . . .
[ [ . [ .
SAGAMIHARA . . . . °
1969, 1970 . . . . L)
. . . . 3
[ I R L ° [ [ [
38 85 46 77 62
Percent in number of strains (13) 31 15 38 23 23
8 23 g 8 15
GROUP 3
N . . . . .

6 STRAINS . . . . .
FROM [ . [ . .
PIPPED EGGS Strain A-4T** 100 . ° . .

. ) [ ] L .
IN . . . . .
TOCHIGI
1969, 1970
* Mini inhibitory (ug/mi) in vitro of antibiotics to M. gallisepticum.

** Strain represented aberrant pattern of sensitivity.

Table 3b. Distribution of minimum inhibitory concentration in vitro of antibiotics to group 2 strains.

GROUP Minimum inhibitory concentration (ug/ml)
ANTIBIOTICS
OF STRAINS <0.1 0.1 0.3 1 3 10 30 100 100<
TYLOSIN 8* 31 38 23
GROUP 2
13 STRAINS SPIRAMYCIN 15 85
FROM
PIPPED EGGS SPECTINOMYCIN 8 46 38 8
IN
SAGAMIHARA TETRACYCLINE 71 23
1969, 1970
CHLORAMPHENICOL 15 62 23

* Percent in number of strains.
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3) WIMEOM I C : BIMOKHEKI LDOEREHICOVTOMI C-¥4 — i3, Table 3a D FEIC
RLItEBDTHSD, HIBE, BHREHOGDIVARESOMI Cic &b A KDIE I -7, ik
A=4TR, TSIKOWVT100ug /m, CPIZDVT 100 4g /mi&\ S ENMEET Lice M EEOM
ICNy—vid, B2HELBRRKETS 7,

7272L, Table 6a,b 3 X FFig. 104 1 ~ S HL2BEKICB T 2 EORIFEDIHICIE, Zho DEkkC
DVTORESEDTRL,

4) BAHEOMI C : BAROZEKRT L DREHICOVTOMI C/¥8 — » (3 Table 4a i L=
LBV THB, TSILOWTHBE, 30 BOEMD 30 ug /mlic, 26 % DBERDS 3 ug /mliT, 15 BDE
BR23 10 wg /mlic, 11 ZOEKD0.1 ug /mATIC, 7TBFODEMD0.3 ug /miB LD 1 ug /mliZ,
ZLTH’RY 4 DEHD 100ug /m%ER L1z, SPMic2\WTiE, 30 BF>0HEMKBZAZTN 1 ug /ml
BLLF100 ug /miPlliT, 11 F>0BED 3 ug /miBET 100 ug /mlic, T%FO>OEKHO0.3 ug
/mid L T30 ug /miT, & LTHKRY 4 BOBEKDS 10ug /miAR L7, SPCTICoNTIR, 59% DE
BRDS 10 ug /mliT, 30 ZDBKA 3 ug /mic, Z LTED 11 BDBEMD 30 ug /mlERLIc, T80,
100 ZDEERDS 3 ~ 30 ug /miDBWEARICS A L7, TCIKOWTIE, 85 BDOBIMA 1 ug /mlic, 11%
DEHD 3 ug /miT, ZUTHED 4 BOEHD 0.3 ug /miAETR L1z, C PicDoW\TiE, 63 ZDEHH30
ug /mliT, 33 %DER 10ug/mlic, Z L THY 4 %DEHK 100 ug/miET Lz, REDSIESH
REKDOIBES 6T, S-TSBLUS-8TRVTFNSG, TSIKEBZMICIEO 1 ug /miPIFE W
DBEVEER LI —F, HTHOMHLAMES NS — 15P, TSHELUCPOMI CicohT 100
ug /ml EWVS SHONEERL 72,

o, TNODBEEERIERC LICBERIOM I Clc 555 5 4 BERROE A% £ &% 3 & Table 4b
CRLIcEBDTH B,

Table 4a. Distribution and pattern of antibiotic sensitivity* in vitro of group 4 strains.

ANTIBIOTICS TS SPM SPCT TC cp
STRAINS Concentration 01 110100 01 110 100 0.1 110 100 0.1 110 100 0.1 110 100
Group and Number (ug/ml) <0.1.0.3 3 30 100< <0.1 0.3 3 30 100<<0.1 0.3 3 30 100<<0.1 0.3 3 30 100< <0.1 0.3 3 30 100<
L] [} L] L] L]
. . . . .
Strain  S-4A** . [ . . .
FROM . . 4 d °
S-6T . . ] .
ADULT CHICKENS o o * . *
S-78 > . . . [
S-8T 3 [ . 3
GROUP 4 R . o . .
e e . . .
L] L[] L] L] o
27 STRAINS o . . . .
L] L[] L] L] L]
IN S-15P . . . . .
L] . [ ] [
SAGA L] L] L ] . L]
FROM * . . . *
L] . [ [} L]
. . [ [ L]
1969, 1971 PIPPED EGGS - e . . o
0 . . [ .
. . L] L[] L]
. [ . () L]
[ . . L) .
. [ . [ .
. . L] . . L
B e e e ) )
6 30 30 30 59 85 63
Percent in number of strains (27) 11 7 15 11 11 . 11 33
7 7 30
4 4 1 4 4

*Minimum inhibitory concentration (ug/ml) in vitro of antibiotics to M. gallisepticum.
** Strain represented aberrant pattern of sensitivity.
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Table 4b. Distribution of minimum inhibitory concentration in vitro of antibiotics to group 4 strains.

GROUP Minimum inhibit centratio
ANTIRIOTICS ibitory concentration (ug/ml)
OF STRAINS <0.1 0.1 03 1 3 16 30 100 100<
GROUP 4
*
27 STRAINS TYLOSIN 11 7 7 26 15 30 4
FROM SPIRAMYCIN 7 30 11 4 7 11 30
ADULT CHICKENS
SPECTINOMYCIN 30 59 11
& PIPPED EGGS
IN TETRACYCLINE 4 85 11
SAGA CHLORAMPHENICOL 33 63 4
1969, 1971 _

* Percent in number of strains.

5) BES5HEOMIC: %Sﬁll i, ThEhaDgstseRicl, P Huisk B B Bk B D D ISV iR
Ehte, FH5EKONBHIROAFTIC OV T, EBRMEE LTOHRABKRDIE (Table 1) 5 UIC
Table 5a @ FEICTRELIzEBD TH Do ABEICOVTOREKRT L DEEFNCOVWTOMI C/¥8 —
13, Table 5a FBCR LI TSICOVWTHSBLE, 36 %OEKEDS 0.1 ug /mIATIC, 29% O R
133 ug/mlic, 14 %FDOOEMAS 10 ug /mids KT 30 ug /mhT, T LTED THDHED 0.3 ug /mi%E
FLt. SPMIiIc2WWTIE, 30 %OEkDS 1 ug /miic, 21 %FODEEDS 100 ug /miHB LT 100 ug/
miPl Eic, 2 LT 14 % FO0OE/NIZNEN0.3 4g /mBLT 3 wg /miERLIz, SPCTIEDOVT
X, 72 % OERKDS 10 wg /mlic, £LT 14 BFODEMDSFENENS ug /miIB KT 30 g /ml 2R L
Fo TCILoWTIE, 100%BOEMA 1ug/ mAERLIZ CPIRDOVTH, 57 % DERKDS 30 ug /miT

Table 5a. Distribution and pattern of antibiotic sensitivity* in vitro of group S strains.

ANTIBIOTICS TS SPM SPCT k(e cP
Concentration 0.1 110 100 0.1 110 100 0.1 1 10 100 0.1 110 100 0.1 110 100
(g/ml) <01 03 3 30 100< <0.1 0.3 3 30 100<<0.1 03 3 30 100< <0.1 0.3 3 30 100<<0.1 0.3 3 30 100<
S

STRAINS
Group and Number

T - L] . . L]
L] . Ld [
L] . L] L]
IN SHIZUOKA . . . .
GROUP 5 L 4 L4 .
—— Strain 46328** . . 3 .
MISCELLANEOUS . . . .
14 STRAINS
FROM IN AICHI Aichi 1T . . . .
ADULT CHICKENS . 3T e . . .
1969 IN CHIBA Chiba 3T . . . .
. . . . L]
UNKNOWN 6 . . . .
. . 3 . L]
_ _ _ e R I _. . L] L] .
— 36 3 72 100 57
in nu 29 2 2 14
Percent in number of strains (14) 14 14 14 14 43
7 14
REFERENCE STRAINS
KP-13: Chicken in Kanagawa, Sato et al.,, 1962 . . . .
IRF: Chicken in Oita, Sato et al., 1965 * * ¢ *
SP-23G: passed 23 generations in Spiramycin . . . [ .
. . . . .

TS-18G: passed 18 generations in Tylosin | |

* Minimum inhibitory concentration (ug/mil)in vitro of antibiotics to M. gallisepticum.
**  Strain represented aberrant pattern of sensitivity.
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Table Sb. Distribution of minimum inhibitory concentration in vitro of antibiotics to group S strains.

GROUP Minimum inhibitory concentration (ug/m/)
ANTIBIOTICS
OF STRAINS <01 01 03 1 3 10 30 100 100<

TYLOSIN 36+ 7 29 14 14

GROUP 5 SPIRAMYCIN 14 30 14 21 21

MISCELLANEOUS
14 STRAINS  SPECTINOMYCIN 1“4 72 14
1969 TETRACYCLINE 100

CHLORAMPHENICOL 43 57

* Percent in number of strains.

T LT A3 BOBEKAS 10 ug /miAsR L1z, SHEEHREKRD S5 46325, EMEKE#K Aichi 1 T &
3THBIUAHMIBBRE KD > LEMK 6 1L, WFhdTSES PMoOmEZERicstd 2M I Ci g -7,

T, NS DOBEERER T LICBEMOMI Cic i 558 5 BB DE A %559 3 & Table 5b
ICRLIcEBDTH B,

6) BEEHOM | C : BEREMOEREKT LD REH|ICHOOTOMI Cs¥% — %, Table 5a ® FE
KARLIEBD THB, TSILDNTHSBE, KP - 13 BELCIRFAEBEKRILICM I Ci30.1 g/ mip)
FTHY, —HSP-23GHBLU TS— 18 GHICOWTOM I Cil3IIT 1 ug/ mTH-1z, SPMT
RENTORIED | ug /ml, %EH 100 ug /m L ETH -7, OEHFHEHESPCT, TCHLD
CPKODT@MICNa—VM,%@%ﬁ@MICNﬁ—V&Hhﬁﬁﬁé

>72,

Table 6a. Comparison and summary of distribution and partern of antibiotic sensitivity * in vitro of group 1-5 strains.

Group

Number TS SPM SPCT TC Ccp
of Source of 0.1** 1 10 100 0.1 1 10 100 0.1 110 100 0.1 1 10 100 0.1 110 100
strains strains  <0.1 0.3 3 30 100< <0.1 0.3 3 30 100< <0.1 0.3 3 30 100< <0.1 0.3 3 30 100< <0.1 0.3 3 30 100<
L L L111])
Pipped eggs T6%** 100 80 84 80
Group 1 in 25 20 : 16 12 12
Yokohama 4 4 4 8
T T T T ]
Pipped eggs 38 85 . 46 77 62
Group 2 in 13 31 38 23 23
Sagamihara 8 23 15 8 8 15
I T T [ I
Pipped eggs 66 83 100 66 49
Group 3 in 6 17
Tochigi 17 17 17 17 17 17 17
.
Adult chickens I 30 ! 30 30 59 T 85 63
& pipped eggs 26 11 11 30 1
Group 4 in 27 11 PR 7 7 11 33
Saga 7 4 4
4 4
Adult chickens l 30 21 72 100 57
G in Shizuoka, 1 36 29 21 43
TOUP 3 pichi, Chiba, 4 14 14 14
unknown 7 14 14 14
39 14 62 67 85 55
21 24 36
Total 7
15 85 o1 7 9 9
group 1~ 4 2 8 6 7
4 2 1 1

* Minimum inhibitory concentration (ug/ml) in vitro of antibiotics to M. gallisepticum.

** Concentration of antibiotics (ug/ml).

*** Percent in number of strains.



Mpycoplasma Vi ERZ 63

Table 6b. Distribution of minimum inhibitory concentration in vitro of antibiotics to group 1 — § strains.

GROUP Minimum inhibitory concentration (ug/m/)
ANTIBIOTICS
OF STRAINS <0.1 0.1 0.3 1 3 10 30 100 100<
TYLOSIN 11* 4 4 19 39 21 2
SPIRAMYCIN 7 14 7 1 2 7 62
TOTAL
SPECTINOMYCIN 1 24 67 8
GROUP 1-5
TETRACYCLINE 6 85 9
CHLORAMPHENICOL 7 55 36 2

* Percent in number of strains.

%
1001r
85
M. gallisepticum: 85 strains isolated in 1969-1971
80
67
62 M
60 5
m

T30 TS SPM SPCT TC cp

sk 39 36
24
20} 19) 21
. 14
9
i1 I |8 6 7
44 2 12 1 i—l 2
2 . — ey N
S50 Too. <01 03 3 30 100< <01 03 3 30 100< <01 03 3 30 100<  <0.1 0.3 3]03010(;00<
01 1

0.1 1 10 100 0.1 1 10 100 0.1 1 10 100 01 1 10 100

Concentration of antibiotics (ug/m/)

Fig. 1. Summarized results of minimum inhibitory concentration in vitro of antibiotics to 85 strains
belonging to group 15 of M. gallisepticum.

uLMDNkﬁl~5§%ﬁ%@%%mmowT®MlCﬁﬁt%@ﬁa—ymkﬁ,HBUK%1~
5@@ﬁmomr@%ﬂ6@ﬁ@@%%uynmemuﬁbtoit%l~5%%ﬁ@§%mc¢@Ml
CHMEIC DN TORMEDUIEF, Table6bds LT Fig. 11Tm L7,
%ﬂ%&ﬁéﬁﬁ@%ﬁmﬁme,&mﬁﬁmbentoﬁabﬁ,&ﬁ%ﬁ@%%%%@%ﬁuow
f&ét,Tsmowfu%%%w%&w3~SMg/m,smmawru%m%m%ﬁﬁw0$km
mm<%/m,SPCTKomfm%wo%®§%ﬁ3~10%/m,Tcwom1m94%®%%m1
~3%/m,%LfCPKowfm%%%wﬁﬁwuwﬁo%/mw%n%nMIcﬁ%aLto

£ =
%M@&a@%u,@wgm®&¥§%Q®MG@%%§tMR660%#6,1%9~n$wﬁ%%
fmnﬁssﬁf,~&MG%®MIc%%%ﬁéﬁ%wmﬁ%mméntémfum<,m%%ﬁw&
%@-mﬁ-ﬁﬁmampbﬁbﬁéen,itmwmstﬁﬁént%C§D%m%@%ﬁ
(45 %) bEFhi-fREFEEEET S,
%1 BEICT 3 BEFOM [ Ca—HiczoamiR (M1C range ) D3R THROEHRLED 5N
3 mfﬂ@%ﬂm%mféMIC@%ﬂ%h3ﬁ§ﬂﬁm%$bfﬁb,$ﬁ§@§%ﬂ%®MICK
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ﬂ%ﬁ@ﬁ~ﬁﬁ%b6néoﬁKSPM@MICKGDT&%&,é%ﬁmHWTlmupﬁﬂuLK
Bhl, FRECIBEOMELBDSONE, $HZOMDIHITHEHETS, SPCTELIUPCPOM

[CR, WFN&H B0 BOEKRICH LE—D 10 ug /mDIEHBEICED LTV 3HEHHSNB, —F,
TCOMICRINS IHIERIZD, ZOMI CIIHEIHES 1 ug /miic ABEBED 84 BAERL T 3,

F2HEICBVTE, BEAOMI ClEZhEFh 1 BEADLE L, ZORi%OESBEIC 90 % 35\
BOSER L T 5, BbR 37313, MOBEKEHELTTSES PMOBESICENMI CARLTH S
DHBHEKEN, 05 2HOM I CHEEIBEREKD KP — 1345 L0 1 RFERICOVWTOMI C &R
BEOSERIHUETH -1,

BIBIU2HADEERICEY 5M I C RO ERBEC HENEDL TV 3, 2 LT, ElksEh
LTV 5sMICid, NEwNHAM & CHU (1965)'® BL UMD (1966)'24% OB L D b < 15 Th
D, HFLTSHELIUFSPMOMI Cid sk % 1, 000 fEBRESVEMSEEIN S,

BIWEOMI Cvy — VIIF I BRU 2 BB L BRREETH - 700 LLEDE | ~ 3ERHL, 48R
ﬁﬁiﬂ&fé@ﬁﬁ%mﬁwzﬁw%,an@MICNa—yﬁﬁMLtéméﬁgénéo

tﬁb,%3%%¢@A—4T%wowruTS£;UCP@MIcm,ﬁﬂ#u%ﬁﬁﬁwow/w
%RL7,

FARED, AERCBLTHBS N ERTEORREBBBL ORI 2 KBS D, L
L, TNOHMRERICT S 2HIMOM I Covs — VTR AE ERBRDONED - 1o0 —F, COERD
TSHLUS PMIZOVWTOMI Co¥g — V38 1 ~ 3SBBEORIBEANCHTEMI Cv9 — v & 3ol B
BB EEERLTH 3,

FB1~ SHRLERICOVTOREADOM I Ciz 55 5 EHBOEIS %% & Table 6a, b B
Fig. I»5bm5L 51, TSBIFSPMIKDWTOMI CHHi%H 3 EH 1 LU 2 BEicET 3M
[Cl, zhTnikVEEbic 90 BRIEOMDBERL TV S, 2HICKL, F4BBEICBIS3TSOMIC
F<0.1~ 100 ug /miDECEEFICAL, 30 ZLITFOEA CTHKREISBEICHELTH S, $7,
B BICHd 2 S PMOMI Ci3 0.3 ~ 100 sg /miPl k& WS LR CREICH L TO 3,

FARETE, SPCT, TCHLIUCPOMICI, H1~3HELRREOMI ClcEh LT3,

FATE (EREHR) &, F1~3HE GEHER) KBFETSESPMOMI Cicon T &
TNOOMTHMINCKRE RV SEHBH D, RO MHIRIC & > CEARTHDO R 3 B FRE NS,
O, HIBICK > THO <A 37 5 X < RYHED FHIARIC 4 5 BRI OBEO R L8 3 &8
BALRBONLODT, 5%ZDEEIC OV TRIT Z048EhH 25,

ﬁﬁ,%C%DW@%Q%ﬁ®5BS~wP%KOhTM,TS@BUKCP@MICM%KMO%
smlEVSFHoHEERL T,

$§ﬁ&¥3ﬁ@A*4T%Kﬂofd,TS&CP@MICH#KMO%/WT%otOL#L,
FEIOKBICH O S NIMOBEHRICONTH B LSBT LT DX S Wl[AIEAShS, TCECPoOMIc
REMMUEDD 5 EIMETE IO,

ﬁsﬁ%u,ﬁ%%ﬁ&ﬁwié9ﬁﬁ%—ﬁbtb@f,$ﬁ@ﬁ@tLTuTS®MICﬁ&ﬁm
BEVHDH% L, 36 ZOBEKN 0.1 ug /mLATERL, BHIEMED 2 HIZHIC0.1.0g / m L FTH

270 AER OAIBOEERMROS AHELEARICTSBLUS PMOM I Cid, —EiBEic g
[LEERRIC 83 2 @Esss S iz,

nue&wﬁtt&zb,é%ﬁ%ﬁbfééa,TSmomfﬁ%%ﬁ&66m~wo%@%ﬁﬁs
~ 30 ug /ml DFHICEF L THY, LEROBITIING OB ZO®WFAL EHT NG, %7
%lﬁﬁ%%w18~%%®%ﬁﬁ<&l%/W%%L,%@ﬁ%ﬁ?@ﬂ%@%%ﬁ$MlCﬁ%
RLTe TSOMI COBHMODIBIE<0.1 ~ 100 ug /mOECEHHICHIz>THED, HIcHE4 BLD 5
ﬁ%wﬁWTuC®ﬁﬂﬁ%%Tﬁéc%@ﬁ%ﬁ@MIC&%%&@%%(ﬁé)%i&th@l
ThBE, COENLD—BHATH S,
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SPMIZOWTOMI CH, BABLUSBEIRDVTHBE, 1 ug /miBLT 100 %703 100< g
JmiBl FD 2 A inE LTIEIE 30 ~40 ZOEBHSER LTV ENEHS NS, SEARKERICHLT
OSPMOMI Cid, 62 %DEMT 100 ug /mi LOENRD SN, LL, EA4BLULHEATIE
SPMOM I CiET St TLREBRICIEWERIZAHL TV 5,

Table 6a o bbb LI, F1BLU2BBEIOTOTSHLUSPMOM I CEIZE 1 RE
CEHLTHED, CAIRRLE4BXOESBECET 5 TNRBEAML TS, CORLEBLT,
25 MBERDBREOMIc RREBENALNS, LAIL, FiRD & 5 ICHTE b BREDWERICOVTD
MICO FRIFRETS 3o 7271 100 48 /mPl ETOM I CRAESHTORBVOTIERICE " ER”
LWSEEHREM TR, ZCTR—HIOLICRBTLT EICLTG

%E@%%ﬁ@mﬁhfu,%C%DWE%%K%?%TS@MIC@M,%n%0%ﬁﬁ$%bkw
OEINFIT S BEOHRICEBINBVLENRR SN,

REFEROS P - 23 GHEXUTS ~ 18 GHicdd 5T SELUSPMOMI CH2LELTHSL
LEEZAbESE, TSESPMOMRREMUEDOFANHES LS,

SPCTico\TH, MICD3~30ug /moEMAdiciiE £BOREKSERL, MIT COMRIE 1~ 30
Lg/mt&wouz,SPCT@—%T&EéﬂTwé%ﬁ@ﬁiﬂf,$ﬁwomf®%@®&a§ﬁ
DL, BTo (1974)Y, BLUSEMVABEEK (1 RFELVUKP - 13) KOVTORMEE
HET2E, THAOOMI COMIRKERERBRDSNLD T,

*ﬁ,%ﬁGOMN“ﬁTStSPCTﬁ@iimﬁKwaﬂﬁbfwébi%@@%%Tﬁ&ﬁ%ﬁ
Hsp1sd, I DEROVTOFMIKBRIATH L, L L, SEIOEBRBEP S, TSESPCT
DTN A HEE & & 5 AL FHARE S 0TV,

TCioVTi, SEBOFAIRBOTS 85~100 BDOEKRDOM I CH 1 ug /micEPL, BEREOKR
ST b 85 BOKDABEICER LTS, $LZN5OMI COES 0.3 ~3 ug/mEik, BEEK
oW TOTCOM I CiMERERET, LITDO NEwNaAM & CHU'® I JUMFFS 21D O i & i L
THREBEOM I CHET, AEHIOEEIFLLHEMLTORLESI SN,

CPIzoWTIE, WFNOFEETSH 84 ~ 96 BOEMKHM I C 10~ 30 ug / mDOIEHBREICERL T,
%1~5ﬁ%%f@91%®%%ﬁ$%§ﬁ%$b,%@MICu3~1mug/ma@m<ﬁﬁtfwéo
REBICOVTOCPOM I CilHBEREKET, NEwNHAMECHU'® B LU S 1219 DL L
THREBVENZ S,

*ﬂm,TC%HE%E&CPﬁKMQEMﬁﬁﬁﬁﬁéémbhfwémo%E@%%Tﬁ%ﬂ@M
Icwy—yﬁﬁwaﬁb,méntﬁ@wMICm%ﬁ@go%ﬁ<ﬁ%¢tfméoC@ﬁme%
TC&CP@ﬁmiﬁmﬁ®ﬁEﬁ%iBnéoLmL,C@iﬁﬁﬁ@&ﬁ@—&ﬁﬁﬁ%ﬁ@wfﬁ
<,—ﬁ@%ﬂmﬁ%mMﬁmmétmﬁw%ﬂmﬁbf%ﬁﬁmmﬁwué&motmbﬁﬁﬁmﬁé
DEODLNTVDS D, SHEOEBRBED» SR ORI L THARBERRI TP » 10,

Ll D Eh S, SRIOMAREKIC OO TOREE 1965 F0 NEWNHAM & CHU'® 3 &L U 1966 FE DR
5 129 R F R AEBRICHII 2B EEK (1 RFELUKP - 13) O 2Bl TH#5L, SPCT,
TCHLEUC POV TREEREDOM I CEDBMLASNEDAT, FICRENERNSH L LEED
A, LisL, TSELUSPMIOVLTHE, T, BLSbZOHE" TRELTHS LS
%nw%%&@#%%ummﬁ%wmmmKRNT%me~1&%0%®mﬁmﬁ%benh,E%
HEREES ® Itk ->THIEHI LTV 5,

COE3HTSBLUS PMickd 3MGORELoREEZ, boEIcE ) 5 MG BREIEICH LTS
BLUS PMASSEEARICHEONTELESRE(HEBLTNEDLEEI SN,

X 5z GRIFFIN AR LTV & 3 ic, BEMG OEMMMESE 15 > T 5%, BIFREE~ A
575 XKD FHERIC AT 2EMEREE LD B0, E—HUERIOREHS», Thi bHEA
DEMALEABD, WVTFNPOHEERFTTRETHS I,
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3 #

1969 ~ T1 4RI, DHAESHORIEL L VT D IH S8 S Niz 858D Mycoplasma gallisepticum
MG) LBEEMKKP - 13, 1RF, SP-23GHLUTS-18GD 4#kic D\ T, BEHEDOMG K
%E@%%?ﬁ%&cﬂib‘anb\%IﬁﬁiﬁuTC, SPMBIUTSLZNICMATCPHELUSPCT
ICX9 5 in vitro TOB/NEBRMBILEE (M1 C) %, BAEMARE (broth dilution method ) T &
DRET L 72, '

ZDAEE, TiikRdEB0TH 5,

D TS20TE, MICA 0.1 ug /mBl FERTEKA 11%, 723~ 30 ug /ml DEFHA TS
B 80 A 5N, TSIZOWTOM I COIEIF< 0.1~ 100 ug /mlTH-72, 2) SPMicDo
T, MIC25100 ug md L& RGEIMAS 62 %, 0.3~ 3 ug /mlOFPRA RS EEED 28 BH S H T,
ZTOMI COIgIF 0.3~ 100 ug /mPETH %, 3) SPCTIED0Ti, MI C 10 ug /ml AT4E
D367 %A 50, ZOMI COMEIE 1 ~30 ug /mlTH 72, 4) TCiconwTid, MIC 1 ug/mi%
ﬁ?%%ﬁm5%%@,MIC@@@03~31@/MT5otO5)CPmomfu,MIc10~wtg/
m&%ﬁ%ﬁﬁm%ﬁb,MIC@@@3~w0%/MT&otO6)%C%DW&%MGﬁKBwt
BEORRTICIRAST S TR S N7 PRk &, [l I 200 SR B OD PN 13 S RS2 M 0 2 (438 o & L 15
i)’oto
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%ﬁ&hm&wﬁi5K%ﬁ®ﬁ%%ﬁ®ﬂﬁ%ﬁﬁ%?,TS&SHMMMCN7—7K§£ﬁ66
n,m%u~iﬁﬁﬁﬁmﬁ¢t,%%ummﬁﬁmﬁﬁiéﬁmﬁééh,%ﬁ@%ﬂ@%ﬁmﬁ%m
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BN 10 B2 TH - 72,

E i
FIGTT I 1 717 TH 72 MR D2 AR « WO R BB ICER T 5 o

AFFFRDRRAED —HIE, 55 78 [@HAMEES (197448 B) TOEEFEE L1,

X at

U RHBKER : D74 27 5 X2iFCHT B4 2 F ¥ ORI, BRI, 12, 129130 (1976)

2) REEHCKES, BRI 3L BOIPIREME < 4 2075 X<, pp. 640—661, InEMEREHERRE
BT EREE () RECIIROLW, SOk, H5L (1967) .

3) CHALQUEST, R. R. and FABRICANT, J. : Survival of PPLO injected into eggs previously dipped in
antibiotic solutions, Avian Dis., 3, 258—271 (1959).

4) GoREN, E. : Effectiveness of spectinomycin against avian mycoplasma culture cross-resistance
with tylosin, Tijdschriff voor Diergeneeskunde, 97, 1185—1188 (1972).

5) GRIFFIN, R. M. : Antibiotic resistance to a strain of Mycoplasma gallisep ticum, J. Comp.
Pathol., 79, 33—39 (1969).

6) HILEE, hHBA, S#ET, M4 BmEE LTor~sF /<4 & BT B AL
WFE, BHEREE, 36, 341-350 (1974) .



7
8)
9)

10)'

1D

12)
13)

14)

15)

16)

17

18)

19)

20)
21

22)
23)
24)
25)

26)

Mycoplasma FiE B RZE 67

EEL, trIEE, LEle - SEHRE - ESRIcNY 3 Mycoplasma D RERENBEZH, Che-
motherapy, 23, 2569—2576 (1975) .

INBHEE © BRIRSZ A D i, pp. 521 —529, InMIRFE D GR) : MAEMRELYE, WK - 5
EHe, B2k, BAAREAENS, ER (1978).

EZER 1 CRD, pp. 187211, IndBAEE, NN %, B &7 () : B3, BASER
B4, B (1968) .

EZER, FHHEFE : Mycoplasma gallisepticum HEBIURERERO SO EREERICHT S
HERE, HEREE, 33 (¥4£%5), 33p. (197D).

KUNIYASU, C. and YOsHIDA, Y. : Spiramycin- and tylosin-resistant strains of Mycoplasma
gallisepticum isolated from breeding chickens and pipped eggs, Natl. Inst. Anim. Health Q. (Jpn.),

14, 4853 (1974).
PR, RIEEOARR, HUKEEE, AAMEEX 1 Mycoplasma gallisepticum OHAYMEB LU=t
075 vRlIcHT ARBENTORSY:, FEHAPFERSE, $545, 19-23 (1967 .
IOCH, gk, ELER  BOPRSGE1 277 ZefF, HEROF5x 6) , HAMEM
£, WH (1967) .

FHEEY : f<A 275 X< EDTUEWHEIC L 5T, R BAg B R D HIR — $51IC Mycoplasma
gallisepticum RUKBEICE 3, BhE 3 RAFERBRE F ARV EREEEDLE LT —,
FEOMEEMFAH, ¥ 15, 16-21 (1980).
NEEY, =amsd, NEEs, Al &, fHEE: 4 Fic B BEBRK Mycoplasma gall-
isepticum BUCKS B R <Y F /<4 ¥V IEH O TR, % 76 Bl A AMEF SHEES, 114p.,
HEEKE 183 (1973) (JIisHEs - B ARFKGEFMAEERX (1974) J.

i BaL, BRS¢ BUNER, pp.163—220, Infi4 KIEH, B %, HEIA ) =427
52X, BEAVAT VT 4T 40, FEFE, BR 1974 .

NEWNHAM, A. G. : Antibiotics in the eradication of avian respiratory mycoplasmosis, Res. Vet
Sci., 4, 491—505 (1963).

NEWNHAM, A. G.and CHU, H. P. : An in vitro comparison of the effect of some antibacterial,
antifungal and antiprotozoal agents on various strains of Mycoplasma (P.P.L.0.), J. Hyg., 63,
1-23 (1965).

NONOMURA , I. and SATO, S. : Effect of tylosin on chickens infected with Mycoplasma gellisepti-
cum and the Newcastle disease virus B1 strain, Natl. Inst. Anim, Health Q. (Jpn.), 11, 100—108 (1971).

Bl %, Bhfev w4375 XwEfUEgE, €547 47, 17, 299-312 (1971).
OGATA , M., ATOBE, H., KUSHIDA , H. and Y aMAMOTO, K. : In vitro sensitivity of Mycoplasmas
isolated from various animals and sewage to antibiotics and nitrofurans, J. Antibiotics, 24, 443
—451 (1971).

(s t B~ A 27 5 X<IE, HErszE, 80, 421—430 (1977).

SATO, S.,MaTsul, K., WATASE, H., ANDO, K., KAWAMURA, H. and TSUBAHARA, H. : Isolation

of Mycoplasma gallisepticum from chickens affected with chronic respiratory distress in Japan,
Natl, Inst. Anim. Health Q. (Jpn.), 4, 68—76 (1964).

KM, thRHE —, E#iEAT  HPIEH piromidic acid DB, 1. HLE(EM, Chemotherapy,
19, 379-386 (1971).

=R B ER O ARERE, pp. 165192, In/NERIE, HLEK, KNES R : BAE

e . FRRRINY, FrREOBERWEFMEE, 7YF s/ vAT A, BE (197T).

SR B Wik A 375 X OEABRZHICOVT, REOMHEEAASM, 15, 1 -5
(1980) .



68 NEEF « RIEE - BRER: - SHER

2D Bt B, EREA, EAKXE  BOFRSEH <A AT AIROGIEEF IR T BB, 1. RiE
YEREERIC K ) 5 RAEE, BB 32 (¥4%5), 259p. (1970).

28) A 7 ALERE LR, SARE, B (1969)

29) Yamamoro, R. and ADLER, H. E. : The effect of certain antibiotics and chemical agents on
pleuropneumonia-like organisms of avian origin, Am. J. Vet. Res., 17, 538—542 (1956).

30) YobEr, H. W. Jr. : Mycoplasma gallisepticum infection, pp. 236—250, In HOFsTADT, M. S.,
CALNEK, B. W, HELMBOLDT, C. F.,REID, W. M. and YODER, H. W. Jr. (eds.) : Diseases of poultry,
7th ed., Iowa State Univ. Press, Ames, Iowa (1978).

SUMMARY

A total of 85 strains of Mycoplasma gallisepticum isolated from chickens and pipped
eggs in various regions in Japan, 1969—71 and some reference strains of M. gallisepticum
were examined for sensitivity in vitro of 5 antibiotics commonly used.

The sensitivity was determined by observation of the minimum inhibitory con-
centration (MIC : ug/ml) in vitro of the antibiotics to the cultures by the broth dilution
method.

The following results were obtained.

1) No difference of the drug sensitivity was observed between the cultures isolated
from pipped eggs with and without tylosin dipping before incubation.

2) The MICs of tylosin to the cultures ranged widely from < 0.1 to 100 ug/mi.
The MICs of 3—30 ug/ml were observed into 80% of the cultures.

3) The MICs of spiramycin to the cultures ranged widely from 0.3 to 100 < ug/ml.
The MICs of 100 < ug/ml to 62% and of 0.3—3 pg/ml into 28% of the cultures were
observed, respectively.

4) The MICs of spectinomycin to the cultures ranged from 1 to 30 ug/m/. The MIC
of 10 ug/ml was observed into 67% of the cultures.

5) The MICs of tetracycline to the cultures ranged from 0.3 to 3 ug/ml. The MIC of
1 ug/ml was observed into 85% of the cultures.

6) The MICs of chloramphenicol ranged from 3 to 100 pg/ml. The MICs of 10—30
ug/ml were observed into 91% of the cultures.

7) Some localities of the cultures in the drug sensitivity and MIC pattern of the
cultures were observed as being based upon the regions which the cultures originated
from.

According to the above mentioned results, the increased resistance approximately
1,000 to 10,000 times higher than the results reported by some workers!%18) geveral
years before was confirmed in some cultures examined here to tylosin and spiramycin.
However, such a remarkable increasing of resistance of the cultures was not observed to
tetracycline.



