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Table 1 .  CO31PARISOS O F  TKCHNIQUES FOX ISOLATIOS O F  T-YYCOI'LASMAS 
FRO31 HUX.4N GENITAL SPECIIENS 

Ko. of isolations as detern~ined by 
Specimens Colonies Colour change in Coloor Total 
examined on solid Liuuid Solid Coloilies in liqnid posi- 

medinm inediun~ medium alone alone tive 

* Confirmed by subseqnent subcnlturo in which colorlr vh;~ngc observed 
in liquid medium and colonies observed on solid n~edinm. 

j Unronfirn~ed; that is. fitilnre to subc~tlt~ire. 

cause a change of colo~lr~. The surface of solid medium 
was examined with a "plate" microscope at  x 60--120 
magnification. The use of diffuse transmitted light was an 
important factor in detecting colonies. 

Urethral swabs were broken off into 2.0 1n1. of basic 
liquid medium. A portion of this was transported in 
crushed ice t,o Salisbury the same day. In both labors- 
tories 0.1 rnl. amounts were inoculated into tho liquid 
medium containing urea, from which two further ten-fold 
dilutions were made; 0.1 ml. amourrts were also inoculated 
onto the solid medium with and without additives. The 
cultures were incuba.ted at  37' C, the solid media in a 
humidified atmosphere of 95 per cent (v/v) N, arid 5 per 
cent (v/v) CO,. The pH of liquid rnedium in those 
cultures which changed colo~~r  increased at  least 1 pH 
unit. Results of tests with liquid and solid media were 
recorded independently. I~olat~ion results from each 
laboratory were closely similar. As judged by detection of 
colonies, 26 per cent of the specimens contained T- 
mycoplasrnas (Table 1). Forty per cent of the specimens, 
however, produced a cha,nge of colour in liquid medium; 
in each of these cases a change of colour occurred on 
subculture to liquid medium and colonies developed or1 
subculture to solid medium. One specimen only seemed 
to produce colonies w-ithout causing a change of colour in 
liquid mcdium, but colonies could not be subcultured. I t  
seems therefore 11nlikely that t,hcre are T-mycoplasmas 
which produce colonies but do not metabolize urea. The 
occurrence of a change of colour in solid medium was the 
least sensitive techiiique. Although colonies ~~r : r i> ,  box-- 
ever, sometimes prescnt without a change of colo~~r,  
thc addition of urea and phenol red is a worthwhile 
procedure, for a change in colour clearly indicates that 
colonies are present,, and these often have a darker, more 
granular appearance and are therefore more easily scene. 

Incubation in N, with 5 per cent CO, is suitable for 
colony development if the pH of the solid rnedium is 6.5 
or less. If the pH is higher (for example, 7.8), a greater 
concentration of CO, (for example, 20 per cent) is required. 

The change of colour in liquid medium begins at  the 
bottom of the vial, usually after incubation for 24-36 h, 
but occasionally after a much longer incubation period; for 
example, 10 dayslO~ll. I11 all cases we have ohservcd a 
rapid change of colour on subculture, suggest,iug that any 
original slowness was due to only a few organisms being 
present andlor the presence of a growth inhibitor. The 
organisms die rapidly a t  37' C and so it is import.ant to 
subculture, chill to 4" C, or stlore at  -20' C or below, 
immediately a change of colour has occurred. 

Spurious changes of colour in liquid medium containing 
urea may result from several causes : (i) Lack of an air-tight 
seal t,o the glass vial. (ii) Contamination with bacteria 
which metabolize nre&--the rnediurn becoming turbid, 
which is never so with growth of T-mycoplasmas. (iii) 
Epit.helia1 cells which apparently sometimes contain n 
urease. This produces a charlge of colour within a few 
hours at  the bottom of t,he via.1 where the cclls have 
settled, but, subculture is riot followed by a change of 
colour. We havc observed this with specimens from the 
11uman pharynx and fkom t,hc preputial sacs of bulls. 
(iv) Large-colony-forming mycoplasmas, for example M. 
Itominis, which brea.k dow-ri arginine to ammonia,. The 
growth of these rnity on occasion result in a, slowly 
developing, moderate, alkaline change of colour from 
pH 7.0 to 7.3. 

Serial ten-fold dilution of clinical specimens ill liclincl 
medium, rather thn.11 iuoculatioll of a single \-inl. IS 

valuable because: (i) Medium that cllar~ges colo~u n f t ~ ~ r  
inoculation with a high dilution of a specimen contnir~r~i,rr 
many cclls may be used to producc ;I relatively cell-free 
agar srlbcnlture. (ii) Medium contai~~i~ig a low clilut,iolr of 
R specirnen may cha.ngc colonr at  a time incorlvr~r~ic~lrt f1)r 
subculture, and a further opportril~it?- for tlUs ins)- I ) ?  
provided by the higher dilutions. (iii) If  changes of colo~~r  
occur in several vials which coiitnin serial dilutions of ;I 
specimcr~, it is unlikely tha,t tl.rej. are sp~~riorcs d u e  to 
unsealed vials. (iv) Occasionally, ~nediurn which conti~il~s 
high dilutions of a specimen chm~ges colour, but it t l~n~s 
not, with low dilutions. On rare occasions this is ral~srtl 
by the presence of vcry mn.riy organisms, tho mcchar~i~ln 
of inhibition not being known. More frequently i t  IS 

caused by am inhibitor of mycoplasma growth ill tilt, 
specimen. Wo have found such an inhibitor in ho\-i~~c, 
semen. Sornet,imes, apparent in hi hi ti or^ of growth ~)cc.~~rs 
w-hen specimens are tested a.t lo\\- dilution, 1)t:catist. 
numerous epithelial arid other cells cause acidity of the: 
medium ~ . h i c h  masks the alkalinity produced 12)- '1'- 
mycoplasmas. (v) Dilution of a clinical specimen provicles 
a quantitative measurement of the number of T-in?-c.o- 
plasma organisms present. 

In summary, liquid medium corltai~~il~g urea and pht.1101 
red affords the most serlsitive, c(11ickest and sinlplrst 
method for isolating T-mycoplasmas. I t  has been ust~t  to  
isolate them from human mat,eria.ls, from cattle"-I:', 
and recently from squirrel monkeys and dogs ( u n p u l ~  
lished results of D. T.-R.). 

We thank Dr J. M. Couchmall for collect,ing ~ i r e t l ~ ~ ~ i ~ l  
specimens from men. 
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Dioxoisoquinoline-4-carboxanilides- 
A New Class of Non-steroidal 
Anti-inflammatory Agents 
STRUCTURAL pararnct crs of c1iff'erc.nt groilps of I 1 ,  ) I I  - 
st,croidal alit i-inflammatory u.gtxrlts (pjmtzolidincd io~il-h', 
fenamates" indoles3, oxazoles4 and thiazoles" hiive rcTr.t air1 
silrlilarities which include the presencc of ;L relatively 11~11- 

basic nit,rogcri, an acidic (carboxylic or enolic) function i111d 
an aromatic moiety. We report here thc SJ-nthesis ~ l l t l  
biological properties of a new and potcwt series of anti- 
inflammatory agents which rnaiiif'est similar str~tctl~r:~l 
features. 
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Tsoquinolir1e-l,3(2H,4H)-diorlc (I) ,  or substituted iso- 
q~1inoline-l,3-(2H,4H)-diones treated with aryl isocyanat,es 
in the presence of a basc, give (on aclueous, acidic work-up) 
fbir to  good yields of the desircd 1,3(2H,4H)-dioxoiso- 
qu~noline-4-carboxanilides (11). The infrared and nuclear 
magnetic resonancf: spect,ra of these substances agrcc with 
their structures, which contain a non-basic nitrogen and 
display unexpectedly great acidic properties (plita' values - 4-6 in 1 : 2 aqueous dioxane). Tho latt,er may partially 
bt, ascribed to a hydrogen bonded stabilization of the 
~ I R I I H ~ .  enolatc anion (111) which results from the ioniza- 
t ~ o n  of (11) becauso a l~ lo t  of the pKa' values of twenty 
ortllo. meta and para sllbstituted anilides of structure (11) 
1.crsus the pKa  valr~es of the correspondingly substituted 
ail~line.: yields a straight line having a slope of 0.55 ( r=  
0.9d). This indicates that  the effect of R' oil tho plia' 
values of (11) is proportional to its cffect on the electron 
dt.nsit~- about the nitrogen of t,hc related anilines. Some 
colnpoullds were prepared by treatment of eth,vl 1,3(2H,- 
4H)-dioxoiosocluiuc,linc-4-carboxylate with the appropriate 
i~llili~i(: in r e f l~~x i l~g  xylene. 

The- 1,3(2H,4H)-dioxoisoqui11oli1~e-4-carboxa11ilidt~s sho\v 
potent anti-inflammatory activity: in both 111~rrna1 and 
bila.tt,rally adrcrlalcctomized rats they corlsidcrably inhi- 
bited paw ocdema induced by carrageerlin5 ; in guinea-pigs 
t h t ~  tsryt,l~emic response to  ultraviolet irradiittionG was 
illhibitcd by  pretreatment with these compounds; artd in 
more chronic sit,uat1ionr, anti-inflammatory activity irr thc 
rat \iran notecl both by snpprcssion of cotton string inducrtl 

T:~l)le 1. RE1,lTIvE .4N'PIoEUE3IA POTEKCIRS (RAT) A X D  .LYERAGF: PL.AS>I 
I I l L r  LIVES (DOG AXL, NAN) O F  1,3-(2H,4H)-DIOXOISOQUIYOLIXB-~-('IIt- 

BOSAXILIDES 

1Lelatirc Plnslnn. half life (11) 
f umpo11n11 St 1l' potency* Dog-? 31:1n 

(I la)  11 H 0 2 
i ITh) H 71-('1 0 8 
( I T c )  C11, H 1 4  
IIld) CH, ]?-('I 3 0 
(IT?) C l I ,  n-F 2 6 

01.dc.111a induced hy snl~plantar administration of rnrragrrnin to the rat; 
111.11xs ;~cln~irlistcrc(i or:illy I h brtbre, and oedcma measnrernctlt 8 1, :iftcr., 
injrctirtn of c:rrragennin. 

:Drugs administered intravcnously (10-15 ~ng /kg ) ;  assay of dron in 
plasma sarnples by extraction and nleasurcment of optical dcrlsity at 235, 
295 and 376 lnmicrons in a Beekman DU s~ectrouhoto~n~ter. . . 

: Estimatrd ;rom decay of plasma concentrations in normal voluntecrs, 
after oral administration of a ningl? dose of 1 g. Drug assay as abovc. 

$ Esbimatt%I from decay of plasma concentrations following oral adminis- 
tration of a single 1 g dose of (IIc). Assayed differentially from (Ilc) as 
abnve. 

granuloma formation and by ameliorat,ion of the symptoms 
of arthritis induced by adjuvant7. Chronic adrninistratiolt 
(50 mgjkg for 30-90 days) of (IIb) to  rats and dogs and of 
(116) to  rats and monkeys induced neither gross nor 
pathological changes. 

Anti-inflammatory potency plasma half life wen. 
both favourably related to  the introduction of electro- 
negative s~~bstit,uents in the para position of the carbox- 
anilide moiety (Table 1). Although these eff'ects irl part 
reflect an  irlcreasc in lipophilicity, an  equally important 
factor appears to be in blocking of the metabolically 
vulnerable para position. The para hydroxy derivative 
(IIf ), the chief nmtabolite of (1Ic) in both animals alrd man. 
was essentially devoid of activity in the rat-foot oederna 
procedure. F~irther,  in view of its extremely short plilsm;~ 
half life in animals, (IIf) would not be expected to con- 
tribute to t,hc anti-inflammatory activity of the parelit 
drug. 
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Interaction of Artificial 
Phospholipid Membranes with Isolated 
Polymorphonuclear Leucocytic 
Granules 
AFTER the eng~~lfinent  of particles hy mbhit pc~l>~rnorl~hc~- 
nuclear (I'MN) leucocytes, thc nl(~mbr:~nt: of gr;tnl~loc)rtit 
lysosomes fuses xvith tho merrrl.>ra~~c. of the 1)11agocyt 11. 

vacuole, thereby allowing l~rsoson~al clrlzynlcs awess to  
t,he ingested material1. To t ry  to undclrstand t,lris specific. 
interaction between lysosomal and van~~olitr ~rlc%rnhmncs. 
1vc have s t ~ ~ d i e d  a cell-fret? s ~ ~ s t c m  c'onta.irrirlg isolatrtl 
1'MN gra,nl~lcs with artificial model rr)c~lnl~riinrs sul)- 
stit,uted for the vacr~olar memhranc. 

(>rarlulcs were prepared from PMN leucocytcs ol)t,;~inec\ 
fiolrl sterilc, glycogen-induced rabbit pcritont.al cxutl- 
atesG3. Artificial pllospholipid ~ncmbranes (sphcrules; 
~ ~ r c  co~nposed of chronlatogra~pllica11~- pu t ,  I -alpha 
lecithin, sotlirim dicetyl phosphate and cholcstoro14. .X 
sccond type of phospholipid spherr~lo \<-as 11repar.c.d 1 ) ) -  

,I i e iir wn1,c.r for swelling cholil~o-free inositol l ) l~osph~ t 'd  
1 11. Metllods described clse>~-hc~~c wcxre used for dotcrmina - 
tiorr of phosphorus content of phospholipid sphcrules\ lhetti 
gllicuror1idase6 ar!d beta PI'-acct~~lglucosa.minidnsc:~. 

The cxperirncntal s,vstc.m contair~cd the graurrlc ~11s-  
pctlsioil ol,t,ained fro111 appr,oxirnately 7 x 107 cells ant1 
t,he swollen phospholipids. The mixt.l~rc ur:ts buffercrl 10 
pH 5.0 with 0.05 M acetate buffer or 0.05 M cit,ra,tc-HCl 
buffer. The fir1a.1 sucrose concentration \VNS 0.25 M. The 
results were expressed as the percentage of total erlz,vmc: 
activity which was accepted as t,hc amount of crlzymc 
f'ollnd in a,n aliquot of gra,nulcs exposed to  0.01 pcr cent 
'Triton X-100'. For electron nlicroscopy tho centrifuged 
pellets (20,0009) were fixed a t  pH 7.3 in cold 1 pclr ccrtt 


