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Cycloserine is an antibiotic produced hy S f r eplo lll ,lJ tes o /' (' /tid(( (, P' lI s, 
discovered and isolated by Harned et al. C) of thc Commcrcial Sol
vents Corporation. It is apparclltly id cllticai with oxamycill, which wa s 
extracted from S fT. garyp7laZus by Harris et oZ. (8). I t is water soluble 
and of low molecular weight. lts wide but relativel~' lo\\' antibacterial 
activity was demonstrated by -Welch et al. (1 3) . -Ill a str cngth of 10 to 
20 mcgm. pel' cc. it has been shown to completely illhihit g rowth of vari . 
ous strains of Myco bact erium tuber culosis, by Cummin gs et 01. (2) and 
Barclay and Russe (l). Patnode et oZ. e O) fOUl\d that it has littl e 01' 

ll O antituberculosis effect in mi cc, guill ea-pigs, a1l(\ rahbits, hut Schmidt 
(11 ) noted that it delayed death of monkeys with estahli shcd tuhcrcll
losi s. 

Cycloserine is well tolerated by a va riety of small al\ imais, sigll s of 
toxicity appearing only with large doses and being confined to the 
central nervous system . In man, a dosage of 1 gm. daily is usuall~' well 
tolerated, but lethargy and somnolence occasionally appear and if the 
drug is not withdrawn the patiellt may become disol'iellted. In extrem c 
cases, convulsion s may occur. For reviews of the suhject, refcrcnce is 
made to Modave (9), and Storey and McLean (1 2) . 

EXPERIMENTAL 

Following a favorable preliminary report on the use of cycloserine 
in treatment of pulmonary tuberculosis by ]~ps tein et al. (6), it was de
cid ed to make a limited trial in lep romatous leprosy. 

At each of two Philippines institutions, Central Luzon Sll nitfll'iulll and Ever;;ley 
Childs Sa nitariulll , 20 patients 'u ffe ring from lepromatous leprosy wcre selected, Ko 

1 Now Dir('r tor, Bu ren u of Di sense Cont rol, Phillippinc Dcpnrtmcnt of H e: lltll. 
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kn own epil epti c or Ill entllll y ill patient was iIH·ludl'd . At paeh in ~tituti on th l' pati('n ts 
were divided into g'J'oups of 10 ell ch, pairs of patien ts being ma tched as closely as po:s
sible in r esp ect to sex, age, body weight, pri o), sulfone thera py, bacteri ologic finding -' and 
current dini cal sta tus. One g roup at each institution was pla ced on cyclose l'ine (CS) and 
the other on 4-4'-dinmi nodiph enyl sulfone (DDS). 

All p a ti ents wel'e seen by a physician at least three tillies weekl y fo r severa l w('cks, 
rspeciall y to detect ev idence of somnolenc(', ciizzin pss 01 ' IIl elltal confusion. Lll borato ry 
tpsts illl'luch'd exnlliination of th e UI'ine fo r Ilrobilin<Jg('n by the 'Va lla ce-Dia ll lOnd mcthod 
and fo r bilirubin by use of I ctotr st. lndpx ca rel s and rpcords of C'lini cn l nnd bn cteri olog ic 
('xlllllinnti ons were prepared in the sa me IIlalllU' r as 1'01' tIll' fir,' t , St'('ond fl nd third sprips 
of ('Iini('al t' valun t ion studi es (3. ·1. :') . 

The trinl was limited to 48 wrr ks. At EVl' rsll'Y Childs, t rea tJll en t wns ('OIIlIIH' II (·('d 
on .JUll!' 22, 195;5, anel continued until i\ln y 23, 1956. At Cpntl'al Luzon tr l'll tlll cll t was 
:s tartpd on Jul y 5, 1955, and continued until .lunr 5, 1956. Both CS nnd DD S w('re g- in·n 
onJll y, six dnys weekly. The initial dose of CS wns one ca psul e (250 mg m.) dniJ~- . This 
was incrt'/lf;ed in the third week to 500 mglll ., in the fi fth week to 750 Illg lll ., and ill the 
s('venth w('ek to a maxilllulll of 1 g ill . dni ly. The actua l tota l nUlllhl' r of capsules tn ken 
by patients completing tr efltm ent fl vel'aged 973 flt Everslry Childs and 530 a t CPlltl'a l 
Luzon. Blood lev('1 determina tions were made by a colorimetric lIl ethod described in a, 

milll eographr d ci l'cula I' of E li Lilly and Co. entitl ed Serolll ycin (cycloserin e, Lilly ) .~ 1J1Il'
ing the 40t h wee k pa ti en ts at Eversley Childs showed bl ood levels f\'O lll 8.0 to 40.5 
lIl Cgll1. pel' re. DUl'mg the 12th we('k :1 t C' ('ntl'al Luzon til(' blood levpls \"fl l'ipd frOIll 9.5 
to :3-1 .2 Ill eglll . LHt(' 1' obs(' l'va t ions \\"('I'e not llI ad(' flt C'pnt l'nl LU:WIl . 

TIlt' initial dost' of DOR was 50 Ill g ill. thl'ee ~imrs weekl y fo l' th e first two w('('ks. 
This was ill cl'ra sl'd p l'ogr r ssively to a l\I aximum of 200 mglll . da il y at th e ninth week. 
The actual 1lI11 ounts taken by p a tients wh o (·olllpleted tl'eatnw nt nVl' l'a ged 47 g m. fo l' those 
a t E versll'Y Childs and 27 gm. fo r tho~e flt Central Luzon. The sulfone blood le\"els at 
th e 16th week and at th e 32nd week aYl'r aged 0.5 mgm. prl' cent a Evcl'sley Childs. Blood 
level s were not obtll ined at Central Luzon. 

A detail ed r ecord wa s kept for (,Hch patient, of both groups, with entries made at 
lea st foul' tim es during the coul'se of tre:1tl\lent, showing occul'rence or nonoccurrence of 
a list of signs and symptol\lS referring to the gastrointestin al fi nd nervous systrms, 
auditor y loss, fever , anemia and jaundice, :1nd cutaneous erup ti on. 

'rher e were no seriou manifestation s of intolerance. Yertigo was 
r ecord ed once or oftener in 6 patients at Central Luzon in the CS 0T OUP 

and in 1 of those given DDS. At EveI'sley Child s, vertigo wa s r ecorded 
only once-in a patient receiving CS. Erythema nodosum leprosum 
occurred in patients of both groups and was at lea st as ever e, if not 
more so, in those r eceiving CS as in those given DDS. 

RESULTS 

Of the original 10 patients on c~'clo serine a t g ver s\ey Childs, 3 
absconded or were not availabl e for final examination , and 7 completecl 
therapy. Of the 10 on DDR, 2 absconded and 8 compl eted therapy. Of 
the original 10 on CS at Central Luzon, on e died in September from 
leprous cachexia, 2 abscond ed, and 7 completed thel'apy. Of those 011 

DDS, all completed therapy. Ro, for both in stitutions, H of those on 
CS and 18 of those on DDS completed th e 48-,ve0ks therapy. 

Clinical.- Tn the opinion of the consultant examin er s, hased upon 
a ssessment of changes in infiltration, nodules, plaque , ulcer s and a 
variety of other sign , 4 of th e 14 on CS showed improvement, ·and 14 

2 Scromyci ll (Eli L ill y a lld Co. ) is th e r eg istered t rnde ma rk fo r cycloserine. 
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of the 18 on nl)s: Although the number s are small it is clear that ('~ 
showed no advantage over DDS as far as could be judged by clinical 
observations- aid ed by black-and-white and color photographs taken 
during the preliminary examinations. 

Bacteriologic.-Rmears from eight sites-each s ide of the nasal 
septum, right and left earlohes, and foUl" optional skin sites-were 
examined on at least three occasions: befo re starting therapy, at the 
end of 24 weeks, and at the end of 48 weeks. 

On preliminary examination , all pati ents " 'er e pos itive in smear s 
from two or more of the skin sites. Bacte riologic improvement oc
curred in both therapy groups, at both in stitution s, but no patient was 
negativ e at all sites at the end of 48 weeks' therapy. Following the same 
criteria as in previous studies e· 4. ,,), positivity was graded from very 
scanty (vs) to 4-plus. Counting "vs" as 1.0, 1+ as 2, 2+ as 3, etc., the 
average scor es for patients of hoth institutions who completed treat
ment \\"el' e as shown in Tabl e 1. 

'l' ABr~~~ l.-Avemge iJ£ld e1"iologic S(,01' es, /01' patientst1'e(lterl v 'illb ])])S 1I1Ii! CS 
I' PS l1ectively, be/01'e theml1Y ancl aft e1' 2-1 a'lIcl 48 tv ee ks 0/ t1·eatment. 

Sitl'S Hlld G rou p Pl'eliminHI'Y 24 weeks 48 weeks 

S kin .oi[ps (G) 

DDS Group 25.0 20.4 16.2 
CS " 24.0 20.8 18.2 

Nasal se Jll~lm s i ( p.< (~) 

DDS Group 7.2 5.1 4.2 
CS " 7.9 5.6 5.7 

.As is evident from the table, the r ecords show little difference be
tween the groups in r espect to either the rapidity or the extent of 
bacteriologic improvement. There is certainly no indication of su
periority of CS over DDS. 

CONCLUSIONS 

1. In matched groups of patients suffering from lepromatous 
leprosy, there was no evidence, clinical or bacteriologic, of superiority 
of cycloserin e over 4-4'-diaminoc1 i phen~'1 sulfon e in a trial lasting 48 
weeks. 

2. Cycloserine was well tolerated b~T these patients. 

CONCLUSIONES 

1. }~n grupos equipara c10s de enfermos que padecian de lepra lep1'o
matosa, no se observaron signos, ya clinicos 0 bacteriologicos, de 
superio l' idacl de la cicloserina sobre la 4,4-diaminodifenil-sulfona en 
una prueba que duro 48 semanas. 

2. La cicloserina fue bi en tolerada por los enfermos. 
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