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Tetracycline % ® 2 #l(Minocycline, Doxycycline), Macrolide & 2 #|(Erythromycin, TE-031)®
4 B OFLEBEIZ DT C. trachomatis \25F3 5 BEFERE I B/ (MIC) % A B R IZ & » TllE
L7z #R313 HeLa2293 & ¥ McCoy M % Fi\>, C. trachomatis i3 D BL U E#E H: /- B4
B D MIC fEI3D - E BRBIDZE TR LR D 5N T, Hela 229#ILIZ3517 5 MICEIZ 4 Kl & & 1TIZFEEE
BEDHE#ETH o720 Erythromycin i3 McCoy Ml T3 HeLa 2294B2D1/5~1/7 DR Td - 7-75,

fteo> 3 Fi3 ML D MIC fEIC £ 2D 5 72,

RIVABLU T » MIIhO 4K 2 BROKG Lok KEMICMES X CHE&RE RS OR
Chlamydia /&4 % HeLa 2294882 % Fi\> TillE L 725 Minocycline, Doxycycline (2 Il D iEH D BAT
REBOTEL, #Hd LV, MiBLUORIBRANOFEEOBITIIEL, EH Ky, TE-031iiMF
~NDAT - F#tid Tetracycline D 2 H L TR EF LA TH - 7245, B - BV BEANDOFEEOBITIZR
(, BUEESREEMBFS L7 Erythromycin IZMAHAANDBITIIRE VDS, EHIIe £, S0
BFHELV, F0 - BIVRADBITIZEVA, TE-03LIH LERIFEL, BT HEL:,

TV Ty MREERIZ, MRANBEROMED ST AEROBRDROFNEITI LT, A

RG2FRERNBHEEZONDEMETH - 72,

Chlamydia X HIfBNFTEFETH Y, - TERSZS
556, WEEE %R 72013 EERIE EH IR
DAth, MEEMN TH Chlamydia i £R S 21T h
7% 5%\ In vitro R THAYE D Chlamydia &%
THET T 51243, HeLa A2 - McCoy MBI 7 & D ke
EREHV, Ml Chlamydia % 35 - |]#E L 7%,
BEBICHAME 2 3M L THRESEE %47\, Chlamy-
dia IZ X HHIRBEAHAKOTE +RETHI EIZL 5
THAEMEOBREM X LB L TWaY,

C. trachomatis & 3 fE O {& #1213 Minocycline, Dox-
yeycline 72 &0 Tetracycline ZDMEMEIMER SN T
BY, TRERERHPOLMERLILLYIEDERITIE Macrolide
#D Erythromycin ZSEIZHV SR TV B9, Zh b
DIEMEA DEREI R in vito FTOERSHREROLL
RELTLE—H LW,

EHBICHEME 2 %5 L1256, EENTEE - pH
TORIZ L BILEELEZIT A LI BRE L2 { Tk
267, IENABAOTES L PENHIIA~DIK
NRAADERXZE L ZTHER 5%,

40, KAZERWEEIZABLVT » MIEOK
5L, BRGICMET S L OGS OH Chlamydia 1§
BEMETHILIZL 5T, BERPEICL DEVHAEY
H DB Chlamydia fEB DM %475 & & 2 RA7z,

1. ¥8tEHE

1. mMEYWE

Tetracycline & @ 2 | — Minocycline (Lederle) + Do-
xycycline(Pfizer) & Macrolide % 2 | — Erythromycin
(Sigma) - TE-031( KIEBIE)D 4 AT DV TER ST -
JARS

2. MIC s

Hela 229 #l fa ¥ 72 1% McCoy IR 1.5 ~ 2.0 X 10°
cells/ml DML HER % BE 4 mm OHN=21) 5 7%
ANTZ2AREEE M L = DER (well) 12 1 ml/well T2 A
N, 2HMES %R/ AERBPTEE 12, EERE
Br% L 7:1%, 30 ug/ml DEAE-dextran Bl Hanks BSS 1
ml/well 0%, FRIZHEEL, FILEL 7,
DEAE-dextran # % B % L 7= #1 K2 I2 C. trachomatis
D/UW- 3 # F 72 (X E/UW- 5 #1072~ 10° ifu (inclusion-
forming unit)/0. Iml(FHHBSPGA®) %0.25 ml/well 3>
B L/-%, ZBTI1500 rpm(490g) 1 B R LR 3 L
SOICITCIRBEA AERBT T 1 BRIGBRE L7, 3
ERERE L% SEAERE(] ug/ml cyclohex-
imide /il Eagle MEM- 5 % 45 B 1l i% ) TEBE AR L T
BLAHAEMEARE Lml/well MR, 5%REH 2%
P T3TC, T2BEREIEE L 72,

BEWTRELIH, )ABRSHAER(PBS)T 2 E
M L, methanol TEZE L7z 5%3— Fifi 3 7~ 1341
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Chlamydia FITC fZ#iMiE CHIR % fo L, $HFHRIZL -
THAROKRFELIT 720 HAKOTE LTEICHLL
TAEMBEOR/NEESY L > TMIC{EE L7,

3. T A5 ER

77 2L ICR 6 AEMOMEY A7, SINEMEE 2
mg/ml DBETS BT ST TLKERIZEEL, &
F—F L ERAVT0 mg/kg TOROES Lo, k5%
1-2-3 - SEERIC 1B oLRM LA, Mz
L7,

fititx, EED 458 D methanol 2z, KETF+ A
H—llL o THIYI L2tk SOICHERLELIT > TH
)AL % BB L 7o, 2000 rpm 10535% L LT, ZD5&
Lo EiEF R E L T—20CIZRF L7

4. 79 MEGEER

T METARY —RBABGOHELH VT, FIREY
Bx5%T7 77 T LKERPIZEEL, 100mg/kg §
OREOHKY L1z, 5% 2 - 4 - SERRIC 1B 3LTD
SIRM U7:-t%, &A% L7,

MiBLUOB TRy R EEBICEZGDLIERED
methanol % X CHEMEBE % ER L, —20CIIRHF
L7

5. I & ML F OH Chlamydia GO

HlE

HeLa 229121.5~2.0 X 10° cells/ml O iF# i % BL1%E
dmmAN—27 5 ZAAN24/KEEFENL =12 1 ml/well T
DAN, 2 BRKEE L7, DEAE-dextran f CTHIMLE L
7-HBLLZ C. trachomatis D/UW- 3 #£10°~10° ifu/0.1 ml
%0.25 ml/well $0#FE L, 1500 rpm 1 B [HE&E LA,
X651237C, | BERMERAE Lok, BEETREL

BAR NS 135 BE PR BERAL TSORAIR L7, RS
FT 2 EEMARL 7o, ML E PBS T10654

Table 1

MU HIBASEERCTARL Cl00EAFMRE L, =
N%DBEREERT 2 EERBARL 2.

% % OMRE I ERE O AN F 72 134 B T K
% 1ml/well DR, 37°C, 72BEMILEEL7-, #MM2% PBS
THEfE L, methanolEE L7,

I— FEEEITV, ERIZE > THAKDOKRELITY,
HAKOTK ¥ 522 LzmiE S L <At
DEBHFFEERL b - TME T 72 13D Chlamydia
EHEE L7,

I. B ®
1. MIC fEDHE

HeLa 2292 8 £ U McCoy #iBa % H \» T Tetracy-
cline & @ 2 #J (Minocycline * Doxycycline) & Macrolide
F# D 2 F|(Erythromycin + TE-031) 12D W CHZGEER
{2817 % Chlamydia DH¥EHIEBE LB E L 72 C
trachomatis (& D/UW- 3 k¥ L O'E/UW- 5 Bk % F\ 72,

C. trachomatis % MRS BB ICHEE L, W& 2 BER
BICEPAEWE E MR 7IERE L MR CT2RREE L/
%, C. trachomatis DA NEH AKOKRE 21TV, #
ARFERZHIE LB HEYEOR/NBE S KD
(Table 1),

HeLa 229#fifa % FI\> 7235413, Macrolide £ 2 #lid
Tetracycline 2D 2 Hl| & 1ZIZEREDOMICHETSH » 70
L4 L, McCoy Ml % Fv>7-35413, TE-031i% Tet-
racycline & 2 % & [ 4% HeLa 229415 % FH > 7= Bk &
—3 L7:%%, Erythromycin i3 HeLa 2294182 % FA\> 72 B
BMOS~THEOBRECHAROTE 2B LB,
McCoy #ifd & Hela 229488 D344 0 5 M 2% 134t
@ Macrolide LA H (Miocamycine) 125 W T b2
b7z, SMAEWE L IZ DAL E OB OBREH

Minimal inhibitory concentrations (MICs) of several antimicrobial agents against Chlamydia

trachomatis in HeLa 229 and McCoy cell cultures

Antimicrobial C. trachomatis
Cell
agent Strain D (,.g/ml) Strain E (xg/ml)
Doxycycline HeLa 0.02 0.02~0.03
McCoy 0.02 0.02~0.03
Minocycline HelLa 0.01 0.005~0. 01
McCoy 0.01 0.01
Erythromycin HelLa 0.03 0.02
McCoy 0.14 0.14
TE-031 HeLa 0.005~0.01 0.01
McCoy 0.01 0.01
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ERIBOONL o7,

2. T AKGER

BIMAEMERS5%T7 T 7 TLKBERTIZHEEL, 50
mg/kg X7 7 ANEEORS L, &5%1-2-3 -5
B 1B OLRML, MERL L/, MiFs &
UHifh i DT Chlamydia &M % C. trachomatis D 4k
18 HeLa 229408 D3 AMBRBHIE I & - THIE L 72,

Fig. 1 IZEMEYREROKG L=y 2DMiED
C. trachomatis Y4FEHNKIZNF % /< L 7=, Doxycycline * Mi-
nocycline (33% 5 1 BEf 2> 5 5 BRI 7% £ TR L REE D
EHHEARD H N7z, TE-031 b EAM DT F 13328
ONbDD, SEMET THERMBEDEHTH -7,
Erythromycin (3216 3FIZ K SXRMFDFHEHE DK T
IBHTEH, 572,

Fi $8 it # o D47 Chlamydia it % Fig. 2 127R L7
Doxycycline (3% 5 2 BF I IABEICEMA 2D S0, 5B
M F THEMARE T & 7:, Minocycline (3 X & IZFfi~D
BATIGEL, 3WMLURBICESESRE SN, He I
HLERAT HERTDH 5725 Erythromycin (&2 DEERIC
AVwiikS &8 TIEM~OBTIIBH S h kb 57 — A,

Fig. 1 Anti-chlamydial activity in sera of mice after

oral administration of antimicrobial agents
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3. 79 MrEEER

BIMEMAES %7 7T T LKEHPIZEE L
100 mg/kg % 7 » MZREOKG L7z, %£5%2 -4 - 8
FERIC 1 BE 3T D&iRIM L 7- %, Wi X ORI IR % 4%
Bz,

Mmi&# B & K - 87 78R D methanol it il & D i
Chlamydia & % C. trachomatis D ¥k % 5 L 7- Hela
2294RBIC BV TH AR & BHIE LS 72mid £ 723
Bt EOREFREETRL, k&L,

Fig. 3 (21 DH Chlamydia &M % 7~ L 72 Minocy
cline (ZMFF OEEA T bEC, 2 KM T peak 12E L,
BRFMI TR D & ViM% fR¥EF L Tvr 72, Doxycycline -
TE-031X FfEE DEM T, Minocycline D 1/452E D iF
HARDHHN, 2B Tpeak EXRL, LIk 8 BRI T
THRACESIZET L7 —#, Erythromycin (£ - R
5 3ANIH LIEMEIEEC, 285 T peak fEZR L, 2%

Fig. 2 Anti-chlamydial activity in lung extracts of

mice after oral administration of antimicrobial

agents
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WEHRRAD L, SEMICIHEMIIRETE LD o7,
it L o DI Chlamydia & % Fig. 4 127R L 726
FiNOFEMEOBITIE TE-0310BO TR, &M bIEY
2@ <, peak BEDIR S 4 BERITA Tt Erythromycin 30
BOEMENDZHON, SEMEKLEVEELEELTY
7Zo Erythromycin & fi~DOITIZR <, 2 BRI T peak
IEL, UHEIGERHIETL, SR TIdiEMId
Bt & A 5 72, Doxyeycline i3 Macrolide & 2
IZHUBI~OBATIZEL, 4 BRILRICESES 2D O
7Zo Minocycline XA &P DIFEMIZEL, 2 -4 - 8
BRRIZIZ3 LS 1 LBV ERSEZDONEDATH
D, ThZMEFOBO THVIEOFEEE KL T

L5bDLEZLND,

Fig. S IZAI BRI IZOVTORBKE T L,
Minocycline * Doxycycline 13 8] V. BE D&M D F£4T1358
, 4ABFRITIEMAMRIE SN, 8B TIiEMIL 21512
+EH L7z Erythromycin 12 2 BE S CHEMLRE S,
4BFE T TIRIIZFABREOES ¥ REL TS, 8B
BTIE IR S e » 572 —F, TE-031id8i
BRADEITL R, 2B T peak fEIEL, o) 3 #

Fig. 3 Anti-chlamydial activity in sera of rats after

oral administration of antimicrobial agents
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Chlamydia |23 § 2 FUEMA DT I OFFE %, Mk
EHRA T H 7z in vitro DEBRR E, HAWER »EOK
Sl 2B8L07 5 + OMKP O Chlamydia i
M EERNICHIET A semi in vivo DEERIZ L 5 THT 5
720 In vitro ZFEEBRDOHAKEEFEFEIZ L 5 Chlamydia (25t
5 ER/NEFERE L IRE DRIE X, Hela 22948 8 X O
McCoy #i R % B \» T4T - 7o Monolayer D12 C.
trachomatis D ¥R E 721X EBR A HEFE L, W 2 BERI7RIC
HAMEAAN ) MRS EE LM THEEL, HAKOE
T LB RAEYEOR/INBE %KD 72, Kuo 57 -
RiDGwAY 53 DR & R EHEWE D MIC {E1ED - E
HEIDOZITEERD O N b o 7275, FRMARIIC L AR
% ZE A% TE-031 % B2 < Macrolide % i 4 ¥ &
(Erythromycin + Miocamycin) TI3 28 & L 77, Hela
2294HA8 % AV THIZE L 72 MIC &2 Tetracycline %o 2
&l (Minocycline + Doxycycline) & Macrolide % 2 #)

Fig. 4 Anti- chlamydial activity in lung extracts of

rats after oral administration of antimicrobial

agents
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(Erythromycin « TE-031) & i3FR L AIRE DR TH -
PATS

Semi in vivo EERTIE, FUEMEAZ VXL T ~
FOBDORIZAT—TNVTHS L, HILENTOK - B
FOEBERIHERINE N/IEME D Chlamydia D
Target &k 7- D0 - B VIR % COMBF B LM AP~
DBITEBENHIZE 5720 MIC ERIE D R Tetracy-
cline %12 b Macrolide &2 b FBHIIERZHOE N 5 72
Hela 22948 % A €, &ML B L O MiFH D
Chlamydia &M %% L, A& - M 2B47 L/oEH
BoOMAEMENEX KB L7,

Tetracycline ZMD 2Fix, = X+ 5o b EBIZMFP
ADOFEEDOBITIEIR L, BUVEE L REFBMERL T/
A, M- BILARE EORBANDEBEDBITIZE
Erythromycin (Xl A~ DEH DITIZR V1 5ERL A1
EHIRTAY, &M Tetracycline &M 2 HIZH LK
P otze T72B - BIBRANDEM DFEIT I Tetracycline
FOING 2HNH LB VA, ZENEEOETIIEL
vy, TE-031ix M1 iEt ) L& i3 Tetracycline % ® 2 #
LFREEDN R, BOEEFRO SN, B - B

Fig. 5 Anti- chlamydial activity in prostate
extracts of rats after oral administration

of antimicrobial agents
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ANTI-CHLAMYDIA ACTIVITY OF TE-031(A-56268) COMPARED WITH OTHER DRUGS
BY TISSUE CULTURE AND IN VIVO STUDY

Hanako YosHizawa and SO HASHIZUME
Department of Pathobiology, School of Nursing, Chiba University, Chiba

Minimum inhibitory concentrations(MICs)of 4 antibiotics — 2 tetracyclines(minocycline and doxycycline)and 2 macro-
lides(erythromycin and TE-031)— against C. trachomatis were measured by tissue culture. Test cell lines were HeLa 229
and McCoy cells, and strains of C. trachomatis were D and E strains. The MIC of each antibiotic against the D strain dif-
fered little from that against the E. strain. The MICs of 4 antibiotics in HeLa 229 cells were almost the same. While
erythromycin was one fifth to one seventh as sensitive to McCoy cells as to HeLa 229 cells, the other 3 antibiotics were
equally sensitive to both, i.e., showed little difference in MIC.

After oral administration of the 4 antibiotics to mice and rats, anti-chlamydial activity in serum and tissue extract was
measured using HeLa 229 cells at regular intervals. The activity of minocycline and doxycyline appeared very quickly in
serum and persisted, while activity appeared only slowly in the lung and prostate and was low. The activity of TE-031
(A-56268) appeared in serum and persisted in almost the same way as those of the two tetracyclines, but appeared ear-
lier and persisted longer in lung and prostate. The activity of erythromycin appeared quickly in serum, but was rather
low and decreased markedly with time. Though activity appeared early in lung and prostate, it was lower and decreased
faster than that of TE-031.

The results of the administration test in mice and rats suggest this method would be useful for testing the clinical

effect of drugs against intracellularly growing organisms such as Chlamydia.



