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Antimycoplasmal activities of(S)-(一)-9-fluoro-2，3-dihydro-3- 

methy1．10．[4．(2．pyridy1)-1-piperaziny1]-7-oxo-7H-pyrido[1，2，3- 

de][1，4]benzoxazine．6．carboxylic acid (YH．6)in comparison 
with other antibiotics in vitro 1 

YE Hui，W U Ji．M ，YANG Yu She．JI Ru．Yen ，CHEN Km Xian 

(ShanghaiInstituteofMateriaMedk'a，ChineseAcademy ofSciem'es，Shanghai200032，China) 

KEY W ORDS Mycoptasma：Ureaplasma；erytkro- 

mycin；leuenmycins；tetracycline：josamycin；tylosin； 

microbial sensitivity sts：micmbial drug resistence 

AⅡ 一To determine the susceptibilities of M3~'oplasma 

and Ureaptasma to(S)-【一)-％fluoro-2，3-d~ydro-3- 

methyl-10-【4-(2-pyridy1)-l|piperazinyl -7-oxo-7H— 

pyfido[1．2，3-de儿 1．4 J benzoxazine~-carboxylic acid 

(YH 6) and to compare it th those referential 

quinolones．macrolides．and tetracyclines． M匪TH- 

ODS：The minimum inhibitory concentration(MlC) 

、 detennined by microdilution method in vilro． 

RESULTS： The M IC of YH_6 for Ureaptasma 

ureatyticum tUu：250fcg’L )，M)voplasma hominis 

( ：5o0 f唱‘L )，M omle(Mo：125 ‘L。。) 

and M salivarium (Ms：125 g。L。。)were closely 

similar to those of macmlides {erythromycin and 

leucomycin)and were 2—8 folds gremerthan those of 

ofloxacin(Off) Uu and Mh easily induced resistance 

to erythromycin "and tetracycline． TheY did not easily 

form resis'tance to quinolone(YH_6，0n)，josamycin 
and tylosin TeWacycline-resistance(Tc )or el3rthro． 

mycin-resistance(EM )strains of Uu【or )had 

cross-resistance to erythmmycin or tetracycfine． 

Howevw．they had no cross-resistance to quinolone， 

iosamycin and tylosin． CONeLUSION：YH．6 was a 

hi曲ly active quinolone against Ms~op／asma，but could 

hardly induce resis'tance to Uu． EMr or Tcrq swains 
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of Uu(orMh)had rio cross resistanceto YH_6 

Ureaplasma ureah,ticum (Uu)and Mycoplasnm 

hominis( )are important caases of nongonococeal 

ureathritis(NGU)．M orale (Mo)and M sdivanum 

(Ms) are generally infectious in culture of cell and 

biological conductions． Macmlide and tetracycline 

antibiotics have been widely used for chemotherapy 

against Uu aIld infections． Atthe sarIletime．the 

reportedincidence ofmutanIs resistant to erythiomycin 

andtetracyclinefrom patientstreatedwith orwi thoutthe 

antibiotics have increased一,2j
． Considerable research 

has 1edtothe development ofnewer quinolonesthat not 

only are active againstgram-negativeorgamsms but also 

have high levels of activity against gram-positive 

o-fgalliSTllS ． (s)-(一)-9-Fluo~-2，3-dihydro-3-meth- 

yl—l0-l 4_(2-PYfidy1)-1-piperazinyl J-7-oxo-7H-pyrido 

l1，2，3-de儿1，4j benzoxezine-6-carboxylic acid(YH- 

6)was an 'analog of levofloxacin(LVFX)which was 
synthesized by Dr YANG Yu She[ 

．
Sothe in vitro 

susceptibilities of Uu，Mh，Mo，and Ms toYI-I~ was 

smdied，and comparedwith older quinolones，including 

NA，NFLX，Cp，Ofl，macrolides and tetracyclines as 

references． 

(=> 

YI 6 

一 嫂 
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Myl：op~ Tbe prototypi~ strains of Urea- 

plasma urealytic~n， M)~：oplasma horninis， 朋、∞ - 

p orale， and M~voplasma salivarium were 

supplied by Pmf盈HAO Jl-Wen (Railway Medical 

university ofNanjing．China)． 

1gledm n eMycopl~mamedia containl：l beef 

heart infusion broth．10％ unheated “aganmla”horse 

serllin．10％ flesh yeast extract，0．5％ NlCl，3％ 

polypeptide．0．15 ％ KI-12PO~．and O．O02 ％ phenol 

redindicator W hen used for肘h．Mo．and Ms．H 

broth pH 7 0—7 2 contained 0．1％ L—it~nille 

hy~ chloride． For Uu，U broth at DH 5．5—6．5 con— 

taiaed 0．1％ urea． 

Antimicrdohal agents used呲 YH．6，nalidic acid 

(NA， Sigma Chemical Co， St Louis， USA)， 

norfloxacin (NFLX) and ofloxacin (Oil，Kunshan 

Pharmaceutical Co， China)， ciprofloxacin (Cp， 

Shanghai Sllrive Pharmaceutical Co，China)，erythro- 

myein(EM，Zhenjiang Plla】mac Co，China)， 

josamycin(Jos，Yarrmnouchi，Tokyo，Japan)，leuco- 

mycin (LM， Wenzhou No 2 Pharmaceutical Co， 

China)，tylosm (Ts)and te~acycline(Tc，National 

Control Instilute of Veterinary Biqx~ucts and 

Pharmaceuticals，ChiNa)，doxycycline(D0x，Shanghai 

№ 5 Pl1armaceuticalCo．China)． 

Tbe powders嘲 dissolv~ in N ．N-dimethyl— 

fcm埘I de(DMF，≤5％)and methanol(≤2．5％)， 

and diluted with dismled waler to prepare solutions 

containing antibiotics 1．6 g·L_。 Stock solutions of 

antimicr~Joial agents weil~stored at一2O℃ and used 

within onemollth． 

sIlscepdbimy tes血1g Tests 饿 pem帅ed in 
Methy1．me,acrylate “microtiter” plates． 0．1 niL of 

mycoplasmal suspension was added by pipe~ to 0．1 

niL of dilution of antibiotic． n e co]or changing units 

(ccu)per mL was 5 X l ，positive and negative 

contro1 weil~included J． A CCU WaS the minimum 

inc~ulum n~ttfired to pr~ uce growth as indicated by a 

color change in the phenol red indicator． 111e plates， 

sealed wi山 plate sealers． incubated at 37℃ and 

exarnin~ at 48 —72 h for color change observed by 

naked eyes． When the color of the n~ ultl 0 the 

drug．free control changed from yellow to red， the 

min concentration of drug preventing the color 

changeWaS defmed asthe MIC． 

Develotra~nt of rI is诅nce to anfiblo廿cs 

Both Uu and 嘲 tested asfoilOWS：mycoplasmal 

suspension of l0 OCU -L_。O l mL was introduced 

into 0．9 mL of media， the initial concentration of 

antibiodes was of 0．5 Ⅱ̂C The tube WaS incubated at 

37℃ (Uu incubated for 16一l8 h． cultured for 

,36—4,3 h)．and 0 l mL of the resulting culture WaS 

used as inoculum for the next tube， in which the 

antibioties concentration was increased by 25 ％ ．This 

procedure was repeatexl 8一l0~rnes．and the subeul— 

lures were tested for their resistance to antibiotics，as 

described before． if strains’ ~Ⅱc 嘲 enhanced 4 

times．theywere Considered as resistantmutant J． At 

the s锄 e time． cn)ss-resistance of Uu or was 

assayed． 

RESULTS 

susc印 dbility of朋 田 4舯解 NA (MIC 

≥㈣  ‘L )was not point against all gyco- 

p／o~na tested． ofl hastwofolds greater potency岫  

Cp，but inferior to YH-6，YH-6 f0r 25o ‘ 

L。。)， (,5OO ’L )and Mo， (125 。 

L一 )were comparable or superiortothose of rr~crolide 

(EM)and had 2—8folds greater potencythanthose of 

Oil Macrolides andte~'acyclineswere very potentfor 

most M3vop／asma Particularly，josa~nycin tMIC： 
125 g’L for and Mh；7．8 ‘L r0r Mo； 

15．6 g‘L。。for  ̂)and doxycline(M ：31．25 
·L。。f0r ；62．5 g’L f0r Mh and Mo；125 ‘ 

L一 for Ms )were the most active in macmlides and 

tetracyelines．resp~ vely(Tab 1)． 

Devel~ -nt of te血雹0屯lin es缸恤mOe 

(T_cr】or eryⅡI彻 I in-resista眦e fⅡ )s l蛔s 

of and 舾̂ After Uu and weil~induced 10 

times by EM ，theirMIC wasincreased asmuch as 16 

and 312．f_o】ds respectively： after Uu and Mh were 

induced l0 times by Tc，their MIC as much as 8 and 

16-f~lds respectively． Quinolones YH一6 and Oil)， 

Jos and T l did not easilyinduce resistanceto Uu and 

抽̂ (Tab 2)． 

Cross-reliance of肿 0 Tc 0f and 

舾̂ n e MIC 0f D s劬Iin of Uu (m Mh)WaS 

increased4( 16—32)folds岫 its parent s ， 

耵1e~Ⅱc ofTc SWain of (O1"A胁)was8(or 512) 

folds than its parent sⅡain．fumIennoIe．I h蜃r o!r To' 

strains of Uu (or Mh)had cross·resistance to Tc 0f 
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Tab 1． Suscepfibilites 0f U Ⅵ Ⅻ”．M homb~ ，M 

ora／e， and M so／／var／am to the YII-6 and other 

anObiodcs． n=3 hldepend~ experiments． 

Antibi06CS MIC／t,g·L一‘ 

Mo Ms 

Tab 2． Deve]olmtent of∞eds切nce t0 YII-6．Oil。EM ． 

Jos．Ts．and Tcin h w umpte en cUu】and 

幻̂唧 i口 z4 hom／n／s (埘h) n = 3 tndependem 

expet-hnents 

Y 250 25o 250 500 

0n 2 000 4 000 4 000 4 000 

EM 250 2 000 2 000 4 000 

Jos ]25 ]25 250 250 

n  种 1 000 1 000 l 000 

Tc 种 2 000 2 000 4 000 

500 4 

l 000 2 

250 64 000 

l25 200 

500 50o 

l25 蛳  

4 000 

4 000 

64 000 

50o 

l 000 

l 000 

4 000 

8 000 

l28 000 

500 

2 000 

2 000 

EM —however，they had riot 6TOSS resistanceto Jos，Ts 

of 16-membered macrolides and quinoloncs (YH-6， 

Off)(Tab 3)． 

Tab 3． Susceptibility 0fgm~at． 0r聊 swain 0fUu 

胁 协 other ． n=3 d已 mdel吐 倒p已面 

und MIC in Uu／t~g。L MIC in Mh／pg。L 
。

parent parent Tcr 

Erythromycin of 14．membered maerofides has been 

used extensively for the treatment of infections of the 

upper and lower respiratory ffact，genital tract，skin 

and soft tissue c _lsed by susceptible bacterial s[~ es 

which indude：Mpneumoniae(Mp)，U urealyticum， 

Streptococcus spp， Staphylococcus spp+ as well as 

others． Howevex． is always resistant， and 

msistam-strains of Uu afe now behag rem r~ with 

increasing frequency Erytlwomycin’s MIC range 

was ／>32 000腭 ’L f0r ，its MlC was20OO腭  

-L一 for Uu inne~．gham’s papersL7j． Strains are 

resistant as a result of medification of the 50 S 

ribosome，which is the t~get site for the an tibacterial 

actlvity of the m,~a'olides，by a n~thylating enzyme， 

however． the 16-meml~xxl nmcmlides are poor 

inducers of the methylatlng enzyme．they afe better 

absorbed and have a higher Deak level in sgTuQml-J． 

The~efore，the 16一m n 删 m,~a'olides(Jos，LM)are 

still better dmgs ．n the ffeatment of Myonpl,~m l 

infection． q~closinis not only stableinmedia，but also 

its cytotoxic concentration is 3OO folds of iIs ⅣⅡC． 

while， tetracycline’s cytotoxic concentration is only 

17．5folds ofitsM 【C． S0．tylo~in is better drugin 

the tl~allllerlt and prevention of Myco~asma in cell 

culture and biological products． 

The teWacyclines an tibiotics including tetracycline， 

doxycycline and mii~ ycline were often used in the 

treatment of NGU． Recently． the high-level Tc 

i~lates Uu． ． and gp afe increasing． Seven 

pel~cel'it Uu was resistant in Davis’ papersL ． 

Ia目【tl1aes reoom d that 30 ％ Uu was resistantL ． 

Tc detemlillant(term)is broad through a variety of 
Wdnsl~son- and plasmid．mediated mechanisms~ 

．  

Highlevel of日 has been correlatedwithteUncycline— 

rcsismnc~L“ These lead to thempen tlc 嘶 b】锄 s． 

Koutsky el al in l983 eoncluded that“tenncycline 

could no longer be considered the drug of choice for 

treatment of mycoplasmal infeetiom’’L 
． 

Clinical failures have occurred when ciptofloxmin 

or ofloxacin has been used to 她 t resoh'ato~ tract 

bacterial infections or u五l1arv tract myonplasmal 

infections． Rcsislance monitoring of the clinical 

isolates andmutant sI／ains hasimportant significancein 

clinical drug treatment an d new agents study． It is 

clear that the clinical judger~nt as to which new 
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f~tom， includin叠 the provalence 0f fluoroquinolone． cunjc is01ates 0f u “删  呻  c堋 J Ird ct Dis 

f'esisrant bacteria．pharmacokinetics．toxicity．adverse 1984；u19：117· 

Ⅻ d0ns，and patient New quiI10lUne(YH-6) 。 MC， 江 。“ 怔 (M) 

haS bee“ i伽 盯d 。̈ ecnve m c0删 呦 。“ 唱 aln吼 麻
蜊 ： An6丁rIj 吣 盯1986；29：35o一2 

tetracycline-sensIuve 锄d lc‘or erylhromycm。 1slnve ll Kou喀kv LA
， StarrⅡTI WE，B叫 lhaITI RC，S Ⅷ s CE，Cole 

and E1W  studJns of Uu and Mh． Because of the B
，
} e J． Ⅱf Pe js锄 ∞ 0f肘 知 a船  

different mecharfism of action its bacte ocidal effect therapy．importance of tetracycline resistance and of co- 

sh0

fmd

”

m

l exalT1jn。d ns‘T。 锄d l 。· 。 ng 。 肼 ； 。：。一4一 

~ suggested that this compound (YH-6)has 81． 

bd曲t promise for treatment of mycoplasmal infections bd曲 f 1 

if appropfia~ pharmacokinetic and safety parameters call 

be。 b “。d‘ (s)
． (一)-9．氟．2．3．--t．3．甲基．10-[4．(2．吡啶】．1． 

基哌嗪]．7．氧代．7H．吡啶[1．2，3．de][1，4]苯并唔 

It】皤ERENa强 嗪．6．蓣酸(Ⅷ ．6】与其它抗微生物药体外抗支原体 
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关键词 支原体；尿素支原体；红霉素；柱晶白霉 

素类；四 磊 洛童；微生物敏感试 
验；微生物抗药性 

目的：测定新喹诺酮 Ⅵ{ 对支原体的抑制活性并 

与其它抗微生物药剂作比较．方法：lVI~C的测定 

采用微量稀释法． 结果：Ⅵ{_6对船脲支原体 

(Uu)，人型支原体(Mh)，口腔支原体(Mo)，唾液 

支原体(胁 )的 M【c分别为250 ·L一，50o ‘ 

L一，125 ug·L_。，125 g·L-。，它的抑制活性与红 

霉素，柱晶白霉素相当，是氧氟沙星的 2—8倍． 

Uu，Mh对 YH-6及交沙霉素和泰洛星不易产生诱 

导耐药性，而对红霉素和四环素易产生诱导耐药 

性和多重耐药性，而对 YH-6，交沙霉素和泰洛星 

无多重耐药性． 结论：YH-6对支原体有很强的抑 

制活性，且不易形成诱导耐药性． 和Mh的红 

霉素或四环素抗性菌株对 YH-6无多重耐药性． 

(责任编辑 周向华) 
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