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1. #HHMIRO®R iz & 5 MIC o leEiRat

McCoy #5 & 1f Hela 229 #188 (2 %) 2 (AL /-8
DETEED C. trachomatis 13+ 5 MIC NDBIER

Formation of a monolayer of McCoy or HeLa 229 cells in a 24-hole
plastic plate for cell culture (including coverslip).

Inoculation of C.frachomatis-infected liquid under control of bacte-
rial volume.

I Centrifugal adsorption at room temperature and 900 - g for 1 h. l

I Elimination by aspiration of inoculation supernatant. ]

Divided injection by 1 ml of the clture solution at each drug concen-
tration (Eagles MEM+5% FCS+1 ug/ml cyclohexamide) in each
well.

I Incubation in 5% CO, incubator at 37°C for 72 h. ]

Examination of inclusion bodies by the fluorescent antibody method
or iodine staining. The minimum drug concentration which inhibits

inclusion body formatin is taken as the MIC.

Fig. 1. Method of measuring C. trachomatis MICs



VOL. 38 NO. 12

#% Table 1 (27559,

MINO, DOXY, TE-031, OFLX, ABIC T, M
MALZ R Z TH, MIC IS, & L il 2
BEEZ HILD VEBELNOER ThH - 72 L L,
EM B L T MM & 0 MIC A5W) & A ic W
N, 4PN % s, Wang L 1) o Hela 229 filigiz
BV Tho 2 ilg L Y MIC UM Td - 72,

2. MR IZ L B MIC o b b

0% 10% 104, 10°IFU/well 7% 3 L& - ML 72 €.
trachomatis % HeLa 229 #il (Flow Lab.) (2440 L
728D MIC OBl E#E R % Table 242934,

HPEEE L 100 IFU/well, 10* IFU/well ¢z

C. trachomatis o514 H R ,_1’

IFU/well & o)l s, 107 11U/ well @ )y 1 MIC 12
1~ 2 RBR e < - 12,

3. ML kA MIC o) Bk

100 IFU/well @ C. Drachomaltis %+ Hela 229 #ile
(Flow Lab 24k U, 3 — Fquti) s L oot ik
BT L 22 MIC s g Y & Table 302457,

ABPC LA BT, 7 - Py b ) Laosit
(K 1=2 1% MIC Ay 22, LA L, ABPC T
(2, I FUe @i Tid 1.0 ug/ml TH- 12K L T,
O T 128 pg/mlLL e KA R 57
MIC % 3L 72,

. * ®

Stained by fluorescent antibody method

MIC 2L dsd St d - 1oH7 100 IFU/well & 10° C. trachomatis 13, Y5 b e i 4 2 0% A7 § 5 1:
Table 1. MICs against C. trachomatis D strain using McCoy cells
and HeLa 229 cells (2 cell lines)
McCoy HeLa 229 HeLa 229
(Flow Lab.) (Prof. Wang)
Minocycline 0.031 0.063 0.063
Doxycycline 0.063 0.031 0.063
Erythromycin 0.5 0.5 0.031
Clarithromycin 0.008 0.016 0.008
Ofloxacin 1.0 1.0 0.5
Ampicillin >128.0 >128.0 >128.0
Inoculum size: 10* IFU / well (pg/ml)
Stained by fluorescent antibody method
Table 2. Effect of inoculum size on MICs against C. trachomatis D strain
10? 10% 10¢ 10° (IFU/well)
Minocycline 0.031 0.063 0.063 0.125
Doxycycline 0.031 0.063 0.063 0.125
Erythromycin 0.25 0.5 0.5 1.0
Clarithromycin 0.004 0.008 0.008 0.016
Ofloxacin 0.5 1.0 1.0 2.0
Ampicillin >128 >128 >128 >128
HeLa 229 cells (Flow Lab.) were used as culuture cells (ug/ml)



1156 CHEMOTHERAPY DEC. 1990
Table 3. MICs against C. trachomaties D strain stinned by iodine staining
and fluorescent antibody methods
7777777 iu&inc hlu;ﬂ’ill){ IFluorescent antibody

Minocycline 0.016 0.063
Doxycycline 0.016 0.031
Erythromycin 0.125 0.5

N Clarithromycin 0.004 0.008

V (;floxacin 0.5 1.0

- Ampicillin"> B 1.0 >128

Inoculum size: 10* IFU / well (ug/ml;

HeLa 229 cells (Flow Lab.) were used as culture cells

&, —AAE & Rk IR R HRE L TE L,
INF T, AIREKOHERICNT B in vitro TORK
THREEE L TS 2 DL BRE-E N TS
P, RBEXIC L, FORERRICH L) DEHGEDS
nd,

4[|, =i C. trachomatis 7> MIC RIE %, RIE S
HE2EZTTY, TOMERRICE LIZTHBICHOW
TRRETL, 251277327 MICRISEICHE L 72 HI5E
FHIZOWTERELMZ 1,

HHIZ, FERMIIC DV T TH 54, McCoy #ild 45
& 1F HeLa 229 #8012 & 412 C. trachomatis NDIEEB
JUMICHIZEIZL CHWHENL S, McCoy # 1
%, 1963 4 Gordon 52¥%%, #NF TITbN T2 5
BBINIREEORBIZL Y, C trachomatis 5y B
BEEICARATHLIEEHEL TLIK, Fio3a—oy
REHUMNCERENTE 2, ZOMILIE, #iFs
HIESTHD, & 4512 passage T HHEC D HL 2T
726 monolayer #{EN X3\,

—7, Hela 229 Ml £i27 2 ) A& &E % H .l
RSN TED, ML #FET 5 2 &5 McCoy M
BRIC HX B & RoR# L v o, C. trachomatis, C. psittaci
DVF UKL THEREEDE Y,

4B o /& & T3, MINO, DOXY, TE -031,
OFLX, ABPC @ MIC iz, McCoy 4 e 1 I 8% &,
Hela 229 Miflaff B TEZ D72, L L,
EM IcBHL T3, FRHMAIENE VI L N, Wang #it5 0
Hela 229 Mifgic B\ T 4 EXBEMEZ R L 72, Z4uUd,
FRMIIC LD, EM OMBRA~DER YD AARRIZEH
bdlHErHEINDH, FRLMVLEMOC

trachomatis \Z ¥ 3 5 MIC (2, McCoy # 1€ Al 8% 7
Jih*HeLa 229 MiRAMERIBE L D b, S5~THE/BV L BE
LTwad, EM U b fER@RIZ L D R - 72 MIC
PR EN AT AURIEITETE Lo,
MIC fENBRIZ I3 MBI —H»LE-EFEz LN
A

AT, C. trachomatis \= 14§ 2 B %413,
McCoy, HeLa 229 il & LIZRHTH B, Lo L,
C. psittaci 3 £ UF C. pneumoniae \=B L Tiz, Hela
229 MR SRS B EZ LB, X b,
HelLa 229 #ifi b b AR, McCoy @I ="7 2
HAMEFMITHL L2 BT DL, £ FENRET
BIEEDEINKEIZ 13, Hela 229 W% ML 7
LEAP R E N S Y (W

KRICHEHE @A MICHIZ S JI3THBICO>WTT
b BH5, —HHIH & BIREIC C. trachomatis 125V T 4
HEHERICL) MICHEILT L Z EakaELz LN
%,

RS- BEER T2, SHEXREL,
10° IFU/well & 10* IFU/well Tiz MIC i £ % 25
Ui o f2h%, 102 IFU/well & 105 IFU/well ol T
i3, 10°IFU/well D }4H 1~2 EkB%13 & &> MIC %77
L7, BHEEESITUE, HAKORE M T
LODIEEA L ) BIRELEL ), MIC »8<{ %
Heoil, HHEEEAIH—TILELNHLEEZ LN
72

KIS ™E, 5102, 2x103%, 1x 104, 5x10¢, 2X10°
[FU/well D#ME R THBERE L2 L 25, 1x104
IFU/well BFEBs 'l L BIF e RHIR S 172 L B



VOL. 38 NO. 12

LTwb, 72, /NMEWIE, 5x10, 5x10% 5X10%

5x10¢, 5=10° IFU/well O 400 &t T LB L 72

EZAH, SX103H O WY RN L TR - 70 & kX
VW3, 4|, 10, 10% 10°%, 10¢ 10°IFU/well D%
MR TRAETL 7247 10°~10° IFU/well T3, -8t
B0 O AEEA DA, MAKDWERT 5 WED
HENRETH -7, F12, 10°IFU/well TIZ, SN
PURE: THET BREIC, Milshic, w3327

TR TH SHEE X 4, MIRE NSRS 2z M A
EDENHNMETH 72, £ A, 100 IFU/well B
LKL, MO 20~30 B MIUL, NA
KR T 2 MENHEIRL TS T, oMl
77 I0THFRLICLC, EnoHAKER
HEI77I0TORINGEBE -2, LT, 104
IFU/well "B b MY L BN B TH D EHZ L/,

BEICHRBEOW NI L BRETH 595 C. tracho-
matis DREIZIZ, PEK Giemsa Yethih, 33— Fiffh
&, wRPRE L VLN,

Giemsa #efiid, THIIME TH 255, P AKOKR
WREEE Y, F— P, @RI R LK
L\”.ZZ)Q

3 — Fifemik Tz C. trachomatis DR BBFET 7
Na—4CHEMT LI LICLN, FhrpaIndt
ARE L TRRIBE NG, BIED B TRIBRE L ik
BRI TH 255 C. trachomatis DI 4 7 LD
LEEHALIBE T LA 7 ) a— o Bt kb wics
EKFFET TEAKHTE S 0T LARBEEDHIH) S
NERETRIUT LOIEELMMIC BT 7)) 32—
COEBEMHIRILT, TOERENELDLILNH D,
2 512, Hela 229 #ifa % f#/H L 72354, Hela 229 ##
Bi= 12 endogenous 3 — FEEMEAMEAFFEL, ALK
LDFANDEEL W EOREH D B,

WP ERIEREN S, L3, RLENTEY
LT L 5\, Stephens 5 223 M SIS
B B E#H AKOR I EE % 4 Pk & Giemsa B
ETHEL, AEICHEMEKEV BN T2 S L
Twb, F72, ks 0y MIC 81 HBEIC Giemsa Y
ik WIS L B L &L Ty 5h°, H0L
PR L THRIGE L 72 MIC I3, Giemsa ¥z L 216 &
NY2~3fE@mVEHEL T3,

4, 3— Fifei: & ik THEMRE L 72,
MINO, DOXY, EM, TE-031, OFLX T3, 33— Fi
ik b D L EAHIKE D FH7 2~ 4 BB R MIC &
iRl 72,

ABPC Ti3, 3— FREET10ug/ml THo72D
IRl T, mEPUAET 128 ug/mlLLETH Y, K&

C. trachomatis 5 KR

1157

(Nt Lz, ABPC D B-77 8 LA
(R SugBIL 2R 18, clemental bodies (EB) o #il
o~ AT, & AR reticulate bodies (RB) ~ i i
ML Tz 3K CME 2 v, RBosr 4%
Ml 5 7:8, BE AL RBAEIKS Lp22, B0,
Wy 2ot KRB AT N AKNLE, 77 a—4>
DM S foodiz, I— P Tz g s
ey, ZORB LGENMEE AL T a1
LTI I s 72 & K 2 0 tufe, Bailey 59
B, UOEUREEIC X D ek ) e BT 7 7 LKA
TORETH RN RBETUMNAKL RO TE S
&, AEHATEPURD T L At htE A L T
A LETAMLWNL T3, 0O TL, d0K%
P B O RINBIE D <, 03— PRk Tl
PEINLCHIREORE L T e HAKRL BN
5 Z L HEEM & 1, Bailey 50 FRIAVETIT LN,
4|, C. trachomatis LR KRB E % Hiz
FHDL ETIT- 12, FOREMIE, ME XA L
N2ALT A2 &AM & sz, [RREIC B A{LoEe
SNy 7T EARENEERGBR2IC L D1
EEnipbo i ENSEME NN T, 50
B W, MR IENITTHON S L
hbEFZ LN,
X 3
1) Tayler Robinson D & B, Thomas J: The role of
Chlamydia trachomatis in genitaltract and as-
sociated disease. J. Clin. Pathology 33: 205~233,
1980
2) KuoCC, Wang S P, Grayston ] T: Antimicrobial
Activity of Several Antibiotics and a Sul-
fonamide Against Chlamydia trachomatis Organ-
isms is Cell Culture. Antimicrobial Agents and
Chemotherapy 12: 80~83, 1977
3) Lee C K, Bowie W R, Alexander E R: In Vitro
Assays of the Efficacy of Antimicrobial Agents
in Controlling Chlamydia trachomatis Propagen.
Antimicrobial Agents and Chemotherapy 13: 441
~445, 1978
4) Muytjens H L, Hessen F W A: In Vitro Activ-
ities of Thirteen g-Lactam Antibiotics Against
Chlamydia trachomatis. Antimicrobial Agents
and Chemotherapy 22: 520~521, 1982
5) Hammerschlag M R, Gleyzer A: In Vitro Activ-
ity of a Group of Broad-Spectrum Cephalospor-
ins and Other gB-Lactam Antibiotics Against
Chlamydia trachomatis. Antimicrobial Agents
and Chemotherapy 23: 493~494, 1983
6) Bailey ] M G, Heppleston C, Richmond S J:
Comparison of the /n Vitro Activities of Oflox-
acin and Tetracycline Against Chlamydia tra-

’



10)

11)

14)

chomalis as Assessed by Indirect lmmunofluores-
cence. Antimicrobial Agents and Chemotherapy
26: 13~ 16, 1984

Hessen F W A, Muytjens 11 L: 1 Vilho Activ
ities of Ciprofloxacin, Norfloxacin, Pipemidic
Acid, Cinoxacin, and Nalidixic Acid Against
Chlamydia trachomatis. Antimicrobial Agent and
Chemotherapy 25: 123~ 124, 1984

Bowic W R: In Vilro Activity ol Clavulanic
Acid, Amoxicillin, and  Ticareillin  against
Chlamydia trachomatis. Antimicrobial Agents
and Chemotherapy 249: 713~715, 1986

Stamm W £, Suchland R: Antimicrobial Activity
of U 70138F (Paldimycin), Roxithromycin(RU
965) and Ofloxacin against Chlamydia tra-
chomatis in Cell Culture. Antimicrobial Agents
and Chemotherapy 30: 806~ 807, 1986

Kuo C C, Grayston ] T: In Vitro Drug Suscepti-
bility of Chlamydia sp. Strain TWAR. Antimi-
crobial Agents and Chemotherapy 32: 257~ 258,
1988

Nagayama A, Nakao T, Taen H: /n Vitro

Activities of Ofloxacin and Four Other New
Quinolino-Carboxylic Acids against Chlamydia
trachomatis. Antimicrobial Agents and Chemo-
therapy32: 1735~1737, 1988

ki, BHHAX, sk HO, ATEPESL, Pk
A, WES RS, K A, Nalii 8 AR Chlamydia
trachomatis DHIEHEZH (- H) Giemsa ¥etb &
Microtrak #:9 #, Chemotherapy33: 682~687,
1985

WNA—, BIR M, PARET BRI~ v+ x
T — et 2 Fv 2z AHUE R OB Chlamydia
trachomatis %) R W 5E, 18U AE F HE 35 60 0 1140 ~
1145, 1986

AINTERA, HitAG T, e E, mEi%hr— %X /7Y
A NK LRI MO Chlamydia trachomatis
WXt 5 in vitro FUE . P4 H AWK 49 537
~541, 1987

CHEMOTHERAPY

r

15)

16)

18)

19)

20)

21)

22)

23)

24)

DEC. 1990

AALHG 4. Chlamydia trachomatis 75T 04
B i vitro &N WA I S 878, Chemo-
therapy 30 283~292, 1987
25 3 2T BRI ML i B2 (B
M4 W) 0 77 DT R ME = 2 T
)L, Chemotherapy 37: 1303~1313, 1989
Scherer W I, Syverton J 'L, Gey G O Studies on
propagation in vitro of poliomyclitis viruses. VI.
Viral multiplication in stable strain of human
milignant epithelial cells (strain Hella) derived
from an epidermoid carcinoma of the cervix. J.
lixp. Med., 97. 695 =709, 1953
Jenkin H M: The continuous passage of agents
of trachoma in cell culture. J. Exp. Med. 97: 695
7009, 14953
Kuo C C, Wang S P, Wentworth B B, Grayston
J T: Primary isolation of TRIC organisms in
HeLa 229 cells treated with DEAE dextran. J.
infect dis. 125: 665- 668, 1972
Gordon F B, Happer ' A, Quan A L, Arm H G:
Cell culture for detection of trachoma virus from
experimental simian infections. P. S. E. B. M.
112: 236 ~242, 1963
HUGET, 0 At MRS L UomE LA
WTE- 3107 7 2 v THER L EMEOR
#., Chemotherapy 36: 117~122, 1988
Stephens R S, Kuo C C, Milton R T: Sensitivity
of Immunofluorescence with Monoclonal Anti-
bodies for Delection of Chlamydia trachomatis
Inculusions in Cell Culture: J. of Clinical Micro-
biology 16: 4~7, 1982
Tamura A, Manire G P: Effect of penicillin on
the multiplication of meningopneumonitis organ-
isms (Chlamydia psittaci). J. Bcterio. 96: 875~
880, 1968
Matsumoto A, Manire G P: Electron microscopic
observations on the effects of penicillin on the
morphology of Chlamydia psittaci. J. Bacterio.
101: 278~285, 1970



VOL. 38 NO. 12 C. trachomatis o> 4 Sz

METHOD FOR EVALUATING IN VITRO ACTIVITY OF ANTIBACTERIAL
AGENTS AGAINST CHLAMYDIA TRACHOMATIS

Takashi Sato, Yoshiaki Kumamoto, Takaoki Throse,
Takuji Tsunekawa and Kenji Hayashi
Department of Urology (Dircctor: Prof. Y. Kumamoto), Sapporo Medical College, Sapporo, Japan

We tested the sensitivity of C. buchomatis to various kinds of antimicrobial agents (minocycline
(MINO). doxycycline (DOXY), erythromycin (EM), TE-031, ofloxacin (OFLX), ampicillin
(ABPC)) under various conditions.

1) Comparison of HeLa 229 cells (2 different strains supplied by S.P.Wang, Univ. Washington,
Seattle, USA and Flow Lab.) and McCoy cells used as culture cells revealed no differences in MIC,
except that the MICs for EM were lower 4 —5 stages in the case of the HeLa 229 cells suppplied from
Wang. We consider HelLa 229 cells suitable as culture cells for MIC determination because they are
human origin, but that the use of Hela 229 cells of one origin needs to be agrreed upon.

2) Examination of inoculum titers revealed higher MICs (1—2 stages) for all drugs at 10° [FU
/well than at 102 IFU/well, but was most easily determined and highly reproducible at 10* IFU/well,
indicating that this is an appropriate inoculum titer for the determination of MIC.

3) Comparison of staining methods revealed higher MICs (2—4 times) for MINO, DOXY, EM,
TE-031 and OFLX by the direct fluorescent antibody method (DFA) than by iodine staining, but a
great difference in MICs for ABPC (128 ug/ml by the DFA as 1.0 xg/ml for the iodine staining). This
suggests that the DFA had not only higher specificity to inclusion bodies, but also higher sensitivity
to those drug-affected inclusion bodies undetectable by iodine staining.

Our results indicate that drug sensitivity tests of C. trachomatis should be performed on according
to the standard method for determining drug sensitivity of Chlumyvdia, proposed by the Japanese
Society of Chemotherapy, since results vary considerably according to the test conditions.



