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As hns been previously reportcd, the use of larcer serumeantiren )
rotios in flocculrtion tests for syphilis lncrerses the sensitivity of .
the reactlon (Lund: J. of Syphlils, Con, & Vén. Dis. 26:1-15, 1942). . .
It has been shown further that the use of large volumes of serum. brings
rbout reactions of flocculntion in the sera of nonsyphilitic discase
snd of normeal pcrsons. This work enlarges the abeve observations end
1s particulnrly dirceted at the study of the distributlon and .neture of
false .renetlons, ‘ . ‘

Tcchnics The metrod useé 1s that of n centrifugal-resusnension
tcehnic ustng compdaratively large volumes of serum (up te 2 ce, of° .
wholeé serum)., It 1s necessary to dllute thle serum 1:4 in order to
produce cffective céntrifugation. Kline exclusion antigen ls uscd in ..
most of the tests, The Kehn, Tngle, Hinton, snd Boerner, Jones rnd '

|
|
|
|
|
|

Leukens sntigens are 2lso used in certnln experiments, A collocdion
parttele antligen has been developed and used, ) R

Serum-Anticen Retlo, Cusntitntive Relatlionships, mxperiments are
run tG sce IT the proportlon of combined antigen %o frec anticen 1s-
corstant no metter vhat the volume of the reccting system, Small vol-
unes of syphilitle sera ware mixed with various volumes of saline, and
the cfficlency of the reaction was dctermined by titrations at wvarious
time intervals, Tfaxperiments were run to study-the ef'fcet of initiasl
combinntion of serum sand antigen in smell volumes followed by dilutlion
~ith salinc to larger volumes, In"like mnnner the cffeet of romoval
and roplacement of the suspending £Inid wns gtudled, ™he rigults indi-
cete the follouing: the vse of large volumcs of serum in a centrifugnl=-
rcsuspension technic leads to creater sensitivity, A constent rrtio.of
the masscs of combincd and fre~ reagin 1s almost but not aquite mains
trined no mrtter what the volume of the rcacting systcm. ™here 1s s
littlc lorger proportion of free reecin in the Inrger voldmes cven af-
ter equllibrium 1s rcoched. A little more resgln clutes upon replacc-
ment of the suspcnding fluld in n Iarge volume sy stem ns comparcd with
the small volume system, Tiquillbrium is reached more slo%ly vhen the
volume- of the reacting system is large, L '
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The complete r;pgn, filed in the offices of the Comnittee on Medicel
Research and the Division of Medical Sciences, National Research Council,
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FalseePdsitlve Renctlons Obtained by "sing Large Serum Volumes, ‘
™ic uss ol large volums of serum ?%Equently rroduces false-positive
flocculntion tests, The reactions sre more common in young people and
decidedly more common In femsles as shoan by the fo‘lowirs chart of per-
cent of positihe rcactions with 2 cc, of serums

UYALES ) FEMALSS

Age 10-19 20-29 30-39 40-49 50-59 10-19 20-29 30-39 40-49 50-59
Posy 64 48 43 32 3¢ 64 69 £8 50 56
Yeg, 36 £2 57 68 66. - 36. 21 42 80 44

Tuberculosis, senrlet fever, pregnancy, and mcnstruat'or d41é nct seen
to lffect the Inciéecnce of the reuctions.

The Nnturb or the False Reactions. Obtnincd’ bx "sing. Larpe Serum Voxumﬂs.

1, The_rea\tions tend to be charrcte-istic of certsin ;ndividuals.

2. They ars mote rendlly obtained by certaln antigehs, specific-
nlly those with large sntigen porticles, the Kline and Boerner, Jones
and Leukens rntigcne cxceeding Ragle and ?qhn antlgens,

2a, The renctions are not relatcd to the type of stock nht!gén' for
oxerple, 8 Fahn stock antlgen 1f concentrated and cholesterolized in the
mrnner used for Yline antige ns behaves in. a manner simller to the Kline

2b, The frlse renctions &re not relntco to the cnemical nntﬁre of
the sterols. Co‘lodion particle antiacne behave the soame way,

3. The false reﬂctions otcur ofter tnnctivation bhut not’ w’th raw
scrun, .

4, 7The substance risnonsible for tbn rcactions 1s more ther~olabdlle
than the reepin or sphilis, )

5, On ont frectionntli~n mnde by Ir,. kearnth onh a normal serum con-
talrlng thils reactlng substonre reactions #ere found in the GIT globulin
fraoctton nand 'to a lesszer extent in the GI ~lobu11n frnrtion.

6, Falsc rerctions are increansed in numher nnd occur rendily with
ell types of santlzens 1f the lonic concentration is tcmnornr‘l lorered
sufficlcently to prccipitnte c<uilobulln, : ’

7. Palse resctions appear to occur in n pezculinr high-volume zone.

8, The renctlons nrc morc rerdlly produced 1n a centrifugele-re-
suspenston téchnic then in other tcchnies of florculatior, even when
the same serum-antigen proportlions are usnd, '

- 9, The fulse reactions are subj ct te mer varisticn in titer afdsare more
inconstunt than reacti ns duc te rcegin, This is possibly relat .o to the tempurature
at vhich the test is performed.
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GiOnTe ECUTasENTs OF NLIotinIA GONCRRIEA H. Goruen Coula, Lewis
we £cne, _ne J. ho. .r6é duelier. (Horvar. wecicsd dehool, Lept. of
24CTerioiosy) .

It is sucwn ot oot strzins o . gonccoccus when freshiy oot.insd
Trom p..ifnls art cupavle ©f growing <linough spasvely oo relatively
sim_le me.iun cout.ining onsy suowt.nces ¢f£ ,nosn ceos, ouivien. shess in-
cluce ohi., t.0 .@ino icius, glut.mic .civ nd nistiuine, u small wmeunt
or" gluinthicne is inciuuet, . ti.e on.s cther orgunic cemucnents re glu-
cose, starch .nu ager. These mat.ciuls togather with inorguric sulis
ccnstitute tne nmecium.

Growth on 3ucha & mecium is sperse sub .erinite wnu s pre.tllr im-
plovec oy the au.iticn of other more complex autericls. It is shown th.t
an «cic hjurolysate of commerciii cusein conw.ins . L.CTLr wLiicn it hue
not oeen pessiosle e i.entdfr wita any of vue <novn ~minu Loiuy vinicl
exert & murxew siimuiaior, effsct. Simil.riy me.t intusion conv.ans
UNOTRLY LUOctwndu Lr00udl, cuemicul.y Giffer.nt from the firet i.aicn wlso
prouucss greatlysdncre.scau groath. I¢ has not oeen posvible to isol te
or ientif; either ot these stimui.iing, -uost.nces, altnough a certuain
omount of inform.tion h.c oeen cvtaineu .uouu their oehavior.

Evicence has ocen cotuined thnt the «cuien «f sizren in oie mraivm
is to rovect tuc org.nism cguinst an inniolitory effcct which i e:erieG
on its growta 9, ¢:rl:in octches off Lgars the rature of wiis inniviticn
.U tue ant.,onism o, tne ot.reh hao net seea expluinza veyonu WS Siate—
went tu.t it is 1ooudsty sume «ina of & collo dal cffcet.

The complete report, filed in the offices of the Committee on Medical Research and the Division of Medical

Sciences, Nationsl Research Council, is available to authorized persons either on short loan or for examination at 2101
Contitution Avenue, Washington 95, D. C.
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. STDIES AED INVESIICGATIONS.IN COXNECTIONS IITH THE ol
~ ESTABLISHMERT OF A GONOCOCCAL IXFECTION IN ®XPT ™I~
T 7 MERTAL ANIMALS BY WETHODS APFIICATLE TO THY 8TDY -
. OF VEXEREAL DISEASE,  /Justine H, Fili) (The Johjs
Hopkins Tniversity). . .

! . 1 September, 1943

-

Part ¥, The purpose of the invegtigstion h s buen primarily to develop

. a method by which the action of shemlcel agents upan genococel ‘on mae
cous surfeces can dbe evaluated from the point = view of prophylaxis.
or of therspy.

1. It was found possible to infesct mice by trsticuler inoculations,
snd the possible use of this method to measure dilferences in virulence
of gonococel 1s sugcested, dbut it was not possihle to increase virulence
by this method or to establish conslstent lo-al infections by the other
methods investigated in this serles, ;

- "2, Variations of the suspensions of gonococcik used for vaginal or
urethral inoculations of mice: no significant results were obtained in
this serics.

3, Treatment of the vaginal or urethral mucosa with agents which
might inerease penetration or susceptibility: no significent results
were obtained, although prolonged viability of the organisms was ob-
served aith or after the use of certein detergents,

4, Systemic treatment of the experimental animalss the major
_steps in this investigation have been (1) the intraperitoneal injection
of human serum, (2) the substitution of horse serum for human serum,
end (3) the substituvion of blood albumin for horse serum, 7ith each
of these steps a number of variations have been studied to determine
optimum conditions for a glven agent or to determine the limits of its
action, Treatment with a wide varilety of agents has been included, in-
cluding refrigeration, the yse of benzene, ammonium chloride, solium.
carbonate, an atmosphere of 8 to 10 carbon dioxide, histamine, phene-
lbarbitol, rabbit-ascrum, normal, antlemouse serum radbit serum, chap~
coal, carmine, and egg albhumin,

|

1

l

By far the best results have been obtained by the use of serum ale |

bumin, A methoed has been evolved by which the prophylaxtic action of |

drugs may be studied and by, which a heavy growth of %onocoeci in the un-

treated controls 1s obtained 24 hours after inoculation. The applica-

tion of this method to the study of selected drugs 1s now progressing |

as rapidly as possible, and variations in the method are also belng ‘

studied, The number of orgonisms which should be killed in such tests |

. is discussed and 1t 1s suggested that experiments be made with two or- l
. ders of culture dilutiony, one of 1,000,000 and one of 100,000,000 or-

|

|

|

|

The complete report, filed in che offices of the Committee on Medical Research and the Division of Medical

“Sciences, National Research Council, is avsilable to euthorized persors either on short Joan or for examination at 9101
~Constitution Avenue, Washington 25, D. C.
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ganisms, The explanation of tl.e effect of successful systemic treat-
ment 1s not yet known nnd is heing investigated by paralled experiments..
Other factors than the drop of temperature appear to be involved. The

greater part of the investigrtlca can now be devoted to the nctual test-
ing of agents,- .

Part II, Comparisons have becn made of five in vivo methods of cvale
uating the action of drugs agalnst gonococel By thé chick embryo method
and of two in vitro methods. Fifty percent end points have been deter-
mined whenever possible, The 2 hour in vitro test has been found ade-
guate, the 2 minute in vivo test more rigld but difficult to use in

the evaluation of long serles of drucs., In view of the questicnadble
significance of either in vitro or chick embryo tests in regard to the
killing of gonccocel on mucous surfaces, it is recommended thst these
be subordineated at present to the experimental method 1n the mouses
(See Part Io) )
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kbstruct of Finel Report
31 Decemper, 1943

LY HOGRANULOMA VENEREUW sl ChANCROID. Frank
C. Comoes, ¥.L., Orianuo Cunizares, 4.T., and
Simeon Eli Lanay, :i.L. {New Yorx University Col-
lege of Mecicine)

The purgcse of this investigution wes to evaluate the prophy-
iactic action of tue suifonamides in verious ointment bases as recommindea
by the Suocomsittee on Venercul LDiseases and preparea by Dr. M.rvin Thomp-
scn and arsenicals and surface active agents as supplied by Dru. liaxry
Eagle ana Geoifrey Rake. In this work, extending over a period of 6 mpuths,
culturss of 3. aucreyi vere utiiized.

fesults shoueu thut a 10% solution of zephiran in water and
2% solution in propylene glycol will ufford 100i protection if applied .
within one hour of inoculation. Zephiran 2% , aqueous, was effective in
70% of cases if applied within three hours of inoculati.a and 61k erfective
if gpplica within 1 hour. In less than 2§ dilutions the degree of grotec-
tion wus too low to be of practicsl vulue.

Calomel 33% and sulfuthiazole 15 in an oil-in-water emulsion
ointment ouse, prepurad by Dr. Murvin Thompson and known as A440-flod #2
Batch #3 SC-1005, gave 85% offective prophyluxis 6 nours after inoculaticn.

All the ursenicals ant other surfuce active agents with the
exception of zephirun were unsatisfactory.

The corplete report, filed in the offices of the Committee on Medical
Research and the Division of Medical Sciences, Netiona! Research Council,
is available io authorized persons either on short loan or for examination at

2101 Cons-tifgtlgq Avenue, Washington 25, D. C. RESTRICT ED
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HAME OF HKESPORSIbLE INVRETIGATOR Eivin A. Auwet anc lan dpore, in asseciation
with Bernerd [. vavic and Ad Harfic, U. &. P. I £,

SUIJECT Blolopic Frise Positive Ueroiogic Tests for Syohilie.’
. COTRACT WO,  _QLAcAr-gs8s

Serologic tests on serum fractionc ceparated by electrcploreric
in the Tiselius apparatus showed the antitiod, of syphilidc anC of nuperous
false positive sera to have mn electrophorotic nobility intermcdiate be-
{reen that of beta and gamaa glotulinm, althongh no sapurate componant wat
visitle 2t that position. This iz conciztept with the fact that hassernann
antibody in even high titer sera forms only & vary small fraction of th:
total protein. i

Ultracentrifugation of' cyphilitie znd false pesitive ters and of
syphilitic gammu globulin shoved a concentration of the hasserminn antiteay
in the sediment, ingiczting « hlgher -icun molecuiar weight for the antiSody

* than for the btuik of the glotwiin. A component of scdimentution oo astant
higher than the bulk of the glotulin we: found to constitute approximately
#-5 per cent of th: protein in u normul human sirum. Concentration ol this
kauvy material by ropeated ultracentrifugatien of cyphijitic anc rormed
zorum resulted in concentration toth of the syphilitic and »f the "normul®
hwassermann antibody (Cf. Lund), w»hich formed only a small pmrt of the rapidly
sedinenting material. This matorial wee not electropheretically hemo-
gencrus, the wascernsnn antibody belng assoclated with the slower of the
two componants present.

dethods devaleped for cissucliating wucsermarn untibody From specific
flocculos by 158 NaCl au¢ cther or by alcoliol and wther yield mepurations
of 0 to 87% purity ar =acusurcd by the amount of protein rouevabdle by
antigen floccules., The perificd antibody wus ecgentially homogensous
electrophoretically vith a aoblility of #.0 x 105 en?/volt-tec., intcrmediate
betw.en ihat of bheta and ganma globuline, In the ultracentrifuge it wac
found ty have two coaponents, of zedlmentation constants 7 and 19 Sveabergs,
respeetivily, corrascponding to the glelulins of molzeular weight 1€0,000
ang 39,000 which havzr Leen sbsorved in pumerous animal sera. Eincoe *hz
propurtion of precipltable ancibody axewednd the peroportion »f heavy coa- |
ponent, part of the active purified antibady murt have been assacieted vith |
the light globulin gomnonznt.

The complete report, filed in the offices of the Committee on Medical Research and the Division of Medical

Sciences, National Research Council, is available to authorized persons either on short loan or for examination at 2101
Constitution Avenue, Washington 25, D. C.
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The: sarological titor of pupificz antilody wa. oot increaled bty ‘
orelininery inactivation, we i usval vitn whele sera. ihe conglement
Sixstion ana locculation titer of the parificd antibocy wos incrsacgee
tws to fuur timee by the aduition of serum altumin or inactivated shole
neracl serum.

0y

Purifled antibowy wae obtainea fros three faloe paeitive coras
the fziluie of the orocedure shen applied to soveral othere it azeribud t-

trelr lov titer. Sindies on aixturce of purifisd antibody with fal

puritive serw Choning ancaelous patterna of rssponsc Lo vari we e

(fahn, Kline, lazrici, Fzgle, K:luer) provided no evidenes for the procency

ip thesa gere of un inhiditing facter affeciirg any f there tesis
the protuturee uf clectrophoresis, ultracintrifugation, anG puri-

fioution of éntibody have thus feiled in our hande to offer xyy promice of

sistinguishing biolsgic false positive from gyprdlitic ssra.

The emoniua-rulfate fractionztion mothad »f Neuratl vee applied *.
9 cyohilitic and 9 folse positive sera. Altrourh syphitlzic antdiddy
oreclpitntad less completaly with GI in Sur axperiment:i thar in there of
flournth, and soversl syphilitic scra Lokuves liko fals: pheitiveg, e were
nble in cvered Instonces to eonfira hig »teorvetdon . that the roocling
sutzioncs o cortain false pasitive nors precipitet.s at"hlghir call con-
conbrstions thun the antibady of many »f the syphilitic sers slucice. The
irregularitics enaountersd vith the syphilitic =.ra, howzver, tugegss whnt
the muct. fmosrtant ciin in furthesr evaluntion >f thir precedure weould be
the t:sting of u lugee. soriss of 2ow titer syphilitic sera.

The obcgrvation of Locurath thed gl bulia Tractiens of fal .
pera ar: sonctimes seralogically mors active thar the alginud oo
enfirmd fur boath calteprecioitated ans olvetrnalorotically wopoyst d gl bu-
lins. Since the off ot wasr siighd, barily edesating serel gical L.rrr in
oot cL835, und £incs it was ale> observed in a syphilitle surwma, it L.oe0
unl Zkeiy thad this will provz to be & relicble wuficvantinl erit ariun.

K s
2TUR 5%
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TIEOTROPHORYTIC, ULTRACFNTRIFICAL, A¥D IMMUNOCHTIMICAL
STTDIES ON WASSWPMAXN ANTIRODY, Bernard D, Davis,

Dan H, Moore, Wlvin A. Kabat, and Ad Harris, (Columbia
Mniversity, Collcge of Physicians and Surgeons),

Methods developcd for dissociating "'asscrmann eantibody from speci-
fie flosccuics by 15% NaCl and cthor or by alcohcl and ether yilelded pre-
parations of as high as 87% purity; as mcasured by the amount of pro-
tein removable by antigene Scrologlic tecsts on serum fractions scparsted
by clectrorhoresis, e2nd clectrophoretic nnalysis of o preparation of
purified antibody, showcd the Vasscrmann antibody to have a mobility
intermcdiate betucen beta and zamma -lobulin, Ultracentrifugal concen-
tration of whol< syphilitic scrum or electrophorstically separated pam-
ma globulin showed & rclative soncentration of nntibody in the sedi-
ment, indleating that a portion of the antibody has a higher molecular
Welght than the bulk of the _:lobulin, =xaminction of purificd antibody
solutlions showved that the nntibody was associated with both a light
and a heavy globulin compenent, of scdimentatiorn constent 7 and 19
Svedbergs, respectively., The sorologle titer of purified “assormann
antibody was nonspccifically increascd two to four times by the rddition
of serum albumin or inactivatce¢ whole scrumes  lectro-phcresis, ultra-
centrifugation, and purification of antibody fa21lcd vo show significant
differences between a numbor of syphilitic and false positive scra,

OPEN

The complete report, filed in the offices of the Cemmittee on Medical Research and the Division of Medical

Sciences, National Research Council, is available to authorized persons either on short loan or for examination at 2101
Constitution Avenue, Washington 25, D. C.
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THE ANTICOMPLFMENTARY ACTIVITY OF SRR CGaMMA GLOB'LIN,

Bernard D, Davis, Elvin A, Kabat, Ad Harris, and Dan, H,
Moore, (Columbia ™miversity, College of Physicians and
Surgcons),

Tlectrophorctically scparated gamma globulin from o number of nore
mal human scra was highly anticomplcmentary, ns little as 0,04 mge of
proteln giving complete inhibition of hemolysis under the conditions
used. Purificd YWasscrmenn antibody, prcpared by dissocistion of the
spccific precipitate, wes anticomplemontary in siasilar amounts., The
antlocomplementary cction was decrcascd by hcating at 56°C, for one~half
hour, and was abolishcd by addition of npproximatcly cqual amounts of
albumin or beta globulin., It is suggested that the datae offer the first
evidenoe of on easily dissociablc compound betwc.n eomplement and sntie-
body, postulated by Heldelber.cr, Well, and Treffers in their thcory ‘
of the mechanism of complcment fixation,

OPEN

The complete report, dled in the offices of the Committee on Medical Research and the Division of Medical
Sciences, National Research Council, is available to authorized persons either on short loan or .. sxamination at 2101
Constitution Avenue, Washington 25, D. C.
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COMMITT:E ON MEDICAL RESEARCH
of the
OFTICE OF SCIENTIFIC KESEARCH ANL DEVELOPMENT
Venereal Diseases Reyport #9 (Abstracted) -

abstract of US. for Puclication
29 Maxch 1944

THE EXPERIMENTAL PROCHYLAXIS OF CHANCKE(OID DIS-
PASE. Frank C. Comves, id.D. and Orlandoe Cani-
zares, . L.

The jurpose of this investigation was to evaluatc the prouhylactic
action «f the sulfonamides in various ointment bases as recommendeu oy the Suo-
committee on Venersal Disesses amd pregared by Dr. Marvin Thompson una of ursen—
icals and surface active agents as supplied by Drs. Harry Eugle a;m Geoffrey
Rake. In this work extending over a period of six months cultures of H. aucreyi
were utilized.

Regsults showed that a 10% solutinn of zephiran in water anu 2% solu-
tion in propylene glt)col will afford 1G0h protection if zppliec within one lour
of inoculation. Zephiran 2%, agueous, ws effective in 70p of cases if applied
within three hours of ineculation, ana 8l% effective if applied within one lour.
In less than 2% dilutions the degree of grotection was too low to be of practical

value.

Calomel 33% and sulfathizzole 15% in an oil-in-water emulsion ointuent

base prepared by Dr. Murvin Thompson &nd known as A440-Mod #2 Buatch #3 SC-1005
gave 85% effictive prophylaxis six hours af'ter inoculation.
All the arsenicals and surface active ugents with the exception of

zepniran were unsatisfactory.

The complete report, filed in the offices of the Committee on Medical
Research and the Division of Medical Sciences, National Research Council,
is available to authorized persons either on short loan or for exsmination at
2101 Constitution Avenue, Washington 25, D. C.
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CUITIES Ui 1IUDICLL RZSE.RCH
Of Yhe
OFFICH, OF SCIENTIFIC MESEARCH «dlb DEVLLOPLENT
401 REIORT

D.TE___Februsry 1, 1944
N OF RCSPONSIBLE INVESTIGATOR Dr, .rthur Scehoch & Dr. L. J, sler.nder

'SUBJECT__Intengive irsenotherspy of Lerly CONY.Cr NG. ORdchr-84
Syphilis

During the 12 months' period, starting Februury 1, 1543, .nd ending Februsry
1, 1944, 2 have treated & totsl of 503 pati=nts .ith syphilis by ¢« tri-
eekly mephursen schedule. (Eagloc und Hogen)

For evaluaction of finul treatment results, more time is bbviousiy nceoded
(411 cata on peticnts mentioncd cbove have been sent to Dr. Harry gls,
(USPHS, Johns Hopkins Hospitnl, Hcltimore, Moryland).

The durztion of trcutment for «11 p.tients ..8 8 :zcks. Pctients At eurly
syphilis rcceived bismuth once = ok (e tot :1 of § injections) in -~daition
to the muphursen cdministored.

T-o hundrcd :nd scventy-four neticats .ith wirly sychilis .cre trited .ith
m.phorsen snd bismuth; 229 patients nith untreated 1atent syrhilis vere
trested for 8 -recks with muvhursen alone.

In eddition, follow-up studies -—arc mide on over 400 pctients -:ith early
syphilis trected last year vith the triv.cekly mophurscn schedule for 8 -.weks
without bismuth.,

During the list yeaur therc uerc no futelitics on the trimmakly schedule.
Only onc major treatment recction tins cncountercd.

Fiftcen patients were discerded from the latent group bicruse of positive
spinal fluids. Only one paticnt in the group of carly syphilis had . posi-
tive spincl fiuid. This wus & neuro-prucurrunce. o

Results of treatment in the mejority of instanees of warly syphilis .1
satisfoctory ith referunce to discppecruncc of lesions .nd revors.l of STS
to nugative, .8 vould be expected, reverscl of STS in the group of laotent
vatients is oxceedingly slov.

_Ib':.’ie 1 »é#;i
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Undur the dircetion of the Peafeillin P..n-u, putionts :ith s.rly svihilis
wer? stortca on punicillin thor.py by Schecul: II, at‘,.rtinc, Hov.abor 15,1.04.

Sixty-sik po ti.nts hove h :en storted on punieiilin tharapy «uc 31 b v com-
pleted trc ctaent. - Onky: oit- huis f..ilua to cﬂrrpl:t'.~ trectiint.

For rosults of tre tucnt, consult the Punicillia P.ndl (Drs. ~noor-,

“Mzhoney; :nd ‘ood). This probl.m is being continucd. -
! . ' Ny » N
- - ." ~ - -
. M = - = -
¥ . " 4
* R -
‘s ’ ) . . . :
v ; - a 1 M
. -
- . - . . ot Lt ) !
. L - [
< L
» * .Y
.
. . £, B v, . e 2 - b
" K -
. | s .
* [ ) M * ) » ‘:-3 N 2 A
" > et - . . - ES : e
e
. - . s v )
. PR
-
. g
. * . ‘. L
- g » FAS )
- . Y . |
. : * |
: |
Hi ¢ - - ‘
.
.

. ¥ ’ - }
|
|
\
|
|

) (

|

o

) |

[}

-

|

|

|

— i = - ESEe = T J

NAS 0003080



NATIONALRESEAhCH COUNCIL & ()
Divig.,ton of Medical.Sciences 6 % ‘%)
: Acting for the W
ITYEE ON NEDICAL RESLAHCH
.o of *he
Office of Scient ific tesearch. und Developmmt
.Subcomnittee on Venereal Di.,aases L A

. of the. N LT
bomittee on Chemotherapeutics and Other’ Agents tetou o

Yenereal Diseases Report i 11

2 . " .

. DETAILED ‘PRLSENTATIONS OF RESULTS OF PENICILLIN THERAPY. . l S
) INEXPERIAENTAL AND CLINICAL SYPHILIS, MADE AT A MEETING .~ .
. . . OF THE PENICILL.IN.PANEL OF. THE SUBCOIL’JITTEL ON’ Vﬂ]bﬂEﬂL
. ) DISEASES. MARCH 7, 19445 . . . !

At the meeting of the Penicillin P.mel of the 6ubcommitiee on Venereal Diseases
? Harch, 191.4, qhe severz.l investigators who ha.Ve been stud,ing the effect of uem.-
cillin in syphilzs of. experimental animls and humn being., reported their exper- ’
jences. These reports are reproduced herewith. In each instance the name oi‘ the”'
responsibié' :in‘v"e;sfigai:oz:" and i!ilsti.f.{ation or fgcﬂity' i:recedes the report, the
nnmes of junior asaociates _being omitt.ed f.‘or brevity. Likewise in some instances .

the reports have been ediﬁed for bxevzt.y by the, chaim.m or the. :?anel. .

.
e

The raports follow, in the order of their presenta“lon. ”

' ~RESTRICTED-
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RESILTS OF PENICILLIN THERAPY 1N EXPERTAEWTAL SYPHILIS IN RABBITS

J. F. dahoneyj Senior Surgeon, U. S. P. H. S.
Veneroul Disezse Reseurch Luboratories -
U. S. liarine. Hospitel,, Stapleton; S. I. .

One-hundred and fifty units of penicillin per kilogran of body weight
adninistered at 3 hour intervils for & total of 16 injections over a 48 hour
period (total 2400 units/kg) is approxiiating the curative level in experimoental
rabbit syphilis. In a:large nuaber of treated animals not any evidence of
infection has been noted, either through node transfer or tissue transfetr fron
scrotal or testicular lesions, from aninals which have received in excess of that
anount of trectacnt. ) e

Further to establish  this threshhold-a-lurge group of aninsls, all of
vhich displeyed the ciharacteristic lesions of experimentsl rabbit syphilis, have
teen treuted vith the above indiceted dosage for 72 hours. Tissue &nd node
trensfers were effected at the completion of therupy and gland transfers will be
carried 6ut at the cxpiration of 4 uonths post~-treatuent observation. If this
routine fails to disclose survivul of spirochétes it will bc considered as
lending support to the thesis that a curutive therepy requires something less
than 72 hours with a totsl doscge egual to* 3600 units per kilogram of body weight.

" In & sasll group of eniuels, (30), a subcurative penicillin therupy 1
wus carried out and the uninwls allowea to puss into the latent str <c of )
experiméntal disecse. After a post-treatuent lapse of days, the aniuals have
_been re-treated utilizing & supposedly curative therapy. This group of aniunls
is at presént under observation. Subsequent developuents will be observed with
intercst because of the inferences us to the tredtuent of lutent diseuse which
pay be dravn. - ¥

In an additional group of 25 anlials the efficacy of penicillin
therapy in latent Gisease in rubbits is beihg studied. The anincls in this
.group have been ellowed to pass into the latont phase of experimentul disease and
have been treuted with injections of 150 units of penicillin per kilogrua of body
weight at 3 hour intervals for 72 hours (total 3600 units/kg). it the
completion of 4 aonths post-treatuent observation, lyaph node trunsfers will
be carried out in an effort to deternine the sterilizing influence of this therupy.

3

" Harry Eagle, U. S. P. H. S. und Johns Hopkins University
V. D. Reseurch and Post-gruducte Trtining Center ORomr-215-

Present stetus of studics on the therapeutic efficacy of penicillin in

experinental syphilis in relation to the frequency tnd number %f injections
(cf. Table I):

1. Single injections, whether intrumuscular, intravenous or suboutaneous, .
have no§. effected cure ut the largest dosages used (16,000 unita ‘\
per kgo .

¢

NAS 0003082



-

Wud‘ .
. 2. Four :I.ntrmscular 1njcctions, jv:uther given at intervuls of 1 hour,
4 hours, 1 day, or 4 days, haVe not effected cure at the largest
dosage used (a total of 32,000 units per kgs, corresponding to
approxizately two 1aillion:units in.@en). It is of interest to point
out in, this connsction thst the dose required to render a testicular
' chanere temporarily darkficvid negative beurs no relation to the
’ curative dose. On soue of,the schedules involving four injections, )
. a totsl dose of as little as 200 units per dose of penicillin has '
caused spirqchetes to disappear frou e ‘testicular chancre; tut 160 ,
. tives that dose has failed to c<ffect cure, as shoun by positive lyaph .
nede transfers six weeks after treatuent. . '

- '"3- - Eight idjections,~giveu ‘intravenously: twice deily ‘over u four dar -
;- period, huve failed b effoct cure -at 16,000 units per kg. Thirty- :

- tiq,.thousund units per kg..may, howiever, be effective. An experiment .
A involving the sauc sohedule of. injections, but givan intra.mseularlj
i rather tha.q ntravenously, is in Progress.. . . .;-n . R

be ijteen intmuscalar in,ections, repea.ted at 15 ni.nuta intervala over

. a'geriod of four hours, have. failed to curc at o dosuge of 16,000

. ‘units per kg. The -seiie number of in;)ection& glvenat 1 hour, 4 hours,
R .. daﬂy Antervels. is,. homvar, proving effective.. The preliminary
.+ .results $o fer svailable do not porwit o definite eyuluation of the
: curctive dose; Wt it will appsrently be & sauell frscticn of thot
:.. ..:.requived shen.only four injcctions are given... It .should be possibls -to
.4 - .eppraise the relative effibacy 9£ these three ached.al«.e. within a few
i,

e

. months..: '
' 4§, Schedules involving c) eight injecs ions at 4 heurly: intervals, b) 16
.. injections given twice duily and st twi hourly inteyvals, c) 3z
""" inJections givén hicurly, and d) @i int¥ivéenous dirip, will be undertuken

in the ncar future. Thoue new schedules, plus those enwserated ubove
and 1isted in Teble I, will give inforuztion as to the curative dose oi
penicillin in experigental syphilis ‘hen given over a- tiae period
varying between 10 soconds to 16 deys, ond &t & 1requency of injecticn
.rying from 15 uinutes to- A days. L

.
LIS .
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:Iable I

"The Effect of the Nuuber) Frequéncy, and Route cf Injecticns cn the

. . Therapeutic Et‘fi_cuqy of Ppnizc;nin in S:{philitic fiabbits,

Treatuent begun 4 to 6 veeks after

[ o’

. r”é

‘e

‘s

intratesticulsr inoculation.

N RN " IDose roquired to
Total Interval - |Total  : Route .of . |render choncre : .
number | betwoen fduration adninistrajtenporerily dark- | Curative dosedr
injections | fhjoctionsjof ‘treatment] tion ficld negative, '
units/kg. ‘unite/kg.
S b Liteausculen] . 31,000 >16,000¥
1 ) Tt subcutancoud. . “>16,000 > 16,900
1 7o ae Vintrevencus| ..~ 16,000 > 16,000
.. : .
.Ll.heur; | 3 hcurs, mmusculmﬁ 400~-1,000) > 32,000
4 bcurs 112 hours “intgmausenlar ! 400~-1,000 > 32,000
4 | Vday |3 days Htzuscular € 2,000 32,000
g . 4 doys  -J12 days’ | - | Wntremsadar| - < 200 > 32,000
3 twice dafly '3 .days - |intravenous| 160--—640 . 216,000
o} twice dally 5 days - |intraneculr| - . . .
- .f_.-.- - —— S Seame e e Lo oo ———— - -
15 ninutes| 4 hours " - |htrausmler | 800--1,600 . >16,000%
1 heur |15 hcurs trauscdar | - *
16 4 hours |60 heurs  |intramscilar < 200 *
l'day” 115 déys - " |intreuscdor €400 *
L) - : : : .

* xporiuents inéozplete.” ‘-

L .

)
.

¥ The entry fcurdtive dbpe D»16,000 units" means-that «ll enimuls treatou &t
thet dosige, or léss than that dosags, were trcatuent failures (spirochetes
deicnstrable in the testicular lesion sore than three aays after the gou-
pletiom of treataent, or more comicnly, lyaph acdes infectious Tor noruul

animale 6 weeks after the completion of treataent),
indicuted were not tried,

Duses larger than those
Altheugh dofinitive results are not yet aveilable,

it secus cleur thal schodulee involving 16 injections will prove far ucre
sffoctive then thuse involving only 4 injections,

o dar,

]
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. PEICILLIN TMERAPY I EARLY SYPHILIS

i F. lishotey, Senior Surgeon, U.S.P.H.S,
Venereel Disecse Research Laboratories
Ue S. min’ Bospi.tal, St,upleton, Se I,

1. It is desired to record the following inforuution in regurd to

the four (4) putients who constituted the original group treated for early
syphilis with ponicillin At the tine of treatuent all hud seropositive

priaary syphilis, The por:lod of. post-treatment observation now exceeds 9 aonths,
A1l have reained fiee of cl:l.nical evidence of syphilis. The serologic reactions
reversed to tnd have rogained negutive. Spinul fluid exs.inutions hove not

disclosed centrul nervous s;steu involveuont. Not any evidence of dela,'ed toxicity

has hecen noted. -

H

1I. A total of 30 petients Gisplaying evidence of early syphilis have been

treated up to the present. Routine therapy hus consisted of intraausculur
injections of 20,000 units of the dryg eduinistered at 3 hour intervals for g
total of 60 injoctions and & total of 1,200,000 units o penicillin. It has not
been necassary to alter this routine or to-discantinuc the therupy bec.use of
untoward effects or toxic uanifestations. . In spite of the cure which has beun
exercised 'in the delection of patients for.treatucnt, & shrinkage in ‘the waturial
has occurrcd due to hpse frou obeervation.

I1I. Fifty—two ‘of the patients huve ‘oeen followed for /.o dz.ys or louger.
0f this group, 22 have undergene couplete reversal.of serologic findings. .end
have rouuined serohegative throughout the obeervation period. ' In 29 instences
there hus been a definite trend towurd seronagutivity as-indicsted by the
quantitotive serologic procedures., Eight additionel putients had only low titer
scrologic reactions at-the coupletion of treatuent und these reversed to . .- ..
negative early in tho ‘post~ troatuent poriod. . .

IV, Of 'the patisnts t.'ho were; dell into the seroposi.tive phaae of the
disesse at the tiue of treatueit, & definitc serology pettern appenrs to be -
discernible shen uultiple testsc are used in the serology xollow—up. The
quantitative procedures indicutc .an increuse in titer during end Luueuintely
following treatuent,. 'Ihia upstroke is followod Ly & unifora and conaistent
decline in titcr until conplete negitivity is mu.ched.

In pttiqnf.s in vhou pre-troat.aent sorqlogy 18 .of high titer, ﬂxe rate
of post-treatient décliné is uore protructed. The infurence is inescapuble
thut possibly an increase in the taount of drug &nd sn increuscd periocd of treat-
uent is indicuted in this typo of mfection, or that repeatod courses may bo ‘
found officacious. D e . RN

V. In one instence the classificution of treat.aent failure is considored
to be justified. This patient displuyed a satisfuctery trend toward negativity
for two uonths following treatiint. The decline then halted, reusined
stotionary for a short period und subsequently roturned to a titer higher than .
the originsl point. This putiont did not display evidence of clinical relupse.
fo-treatuient with penicillin wes carried out and subseyuert serologic findings
indicute & resmuiption of the decline in titer.
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In 8 patients, cellulitic at the site of injeoction was proaacea by

L

& particular brand amd lot of penicillin, By changing to wncther bhra
drug the treatuent wus continaed and the reaction subsided without fu
cozplications.,

Exfoliative derautitis hazs hcen obscrved in two putients,

nd of
rther

In one

the reecticn was :ioderately severe and persisted with cevere itching und

scaling fer 3 weeks. Puatch tosts were posit:lve in one of the derautitis putients

vwiith & brand other than that wvhich coused the reuction. Three other
peteh test sensitivity heve been observao in workers with the drug vh
been trausted, .

cases of
o had not

Ina total of 850 patienﬁs ‘treated with poenicillin for gonoccccul
infectica there have been three . instances of “the therapy uam.ing or altering

o conecuitently acquired syphilis. In écéh, therc wes an.absence of

priasry

lesions wné the clinictl and-serologic acnifestations o syphilis were observed
shortly after the. cnmpleticn of . the gcnorrhua therepy. These instunces suggest
the advisability of. sernlogic serutiny ef putients for & pericd of at .Loast 3

uenting follm*ing nenicillin therapy fox! goncrrhea.

N
‘ LRI \}g -

. .
- - . N
” .o

Oscar cS:&, Hassachusetts Keucriel Hiospi tals, Buston, Hoss.

e

« Forty pationts.have been adaitted fur penicillin therspy. All csses
were given 1,200,000, units.in 60 ihjections over & 73 dey perioa. Six are still
under trnat.aeut. thirty-.four huve & up‘letea trontoent, .-

Three of« those vere eercncgative vhen - trent..sent \u.s starteds ce o

’ ."ho. ggw' 6 - Hinton, mssemun, unt Kehn: ,msitive.z duys t.fper

and have rcaeined so for 51 duys.

trootuent wus started:s 2 days later semlosic tests were, negutiv"e' )

¥

}
L
-

Ho.s, 298506

o

, ~ Hintdn positivé ‘U dhys ufter trentucnt started, ..
negative at 21 deys, uid prsitive- -at 28 'duys, Forty-nine Gevs ai"(.er
beginning of treatucnt liasseraunn vas deubtful,- All other serolog ide

‘testsidrne at weekly intcmls have beun negative, lasr, on, the 56th

G&f. - R - '.‘ -

vy e 3 LE U
Ne. 29_‘2 Jg Four days cfter trea'm"mt WIS . starfaed Iiinton vz.s '
doubtful, Wesserawn pesitive, Kehn positive. Follewing discherge fron
the' hospited. he wos by crror sent’ %' soae  The next sorclegic tosts
d-ne 111 days aft@r beginnmg of troataent were Hinton negut:lw,,

-----

Yassorann, negutive, Kokhin ot dehd s At 133 days Hint«. n, P.asm risnd,

and Kahn.were,zll neg&t'ive- f:'. e

<
Py

0f the 34 whe have coupletéd treut..xcnt 6 have beu{ obaowod i‘cr 1eas

‘then cno apnth, . In ncne,of these hus the ‘serolu ic testa reverbod to
nogative but ﬂw tit:e 1s i‘élling. : .

-
¥
. H B
N i H .
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: Twelve have been cheéerved between e sid tuwc nonths. Of these 3
A . have becoie serc-negetive: the titre is falling in the re.sining 9.

‘Six have been observed froa tic to ¢c uacnths. In three the
serclczic tests have reversed to negutive Lnd three the titre is falling
Ton heare been observod for more than 3 uonthss In § the serologic
tests have reversed to negntive, in 4 the titre hus fillen; but in cne the
titre has risen. This petient, No, 299098, is & 21 year old colrred feunle.
On aduissicn she had secchdary syphilis, Hiaton, Wasserusnn, and Kshn vere
poesitive; spinel fluid negative. The lesions on the wulvs swre darkfiold
prsitive, She ves glven 20,000.units_of penicillin intranusculurly every
throe hours for & total of 1,280,000 units. The lesions on the vulvt becaue B
darkfield negative withim 12 hours aug were healed -n the 5th duy. She was
not scen again until 106 days after beginning of trestucnt at which tiue the
skin lcsions hac healed, the Hinten was positive (5 units), Vessermunn negutive,
Kahn pcsitive (2.5 units). Five subseguent sorclogic tests have shown a
stecdy rise in the titre. The last tme done 140 days ufter the heginning of -
treatironit uas Hintom 120 units, Yusseraann 120 units, Kohn 40 units.

Trenty-five of the 34 petionts vwhe heve coupleted treatuent hud an
elevation of teapersture &' few hours after becinning treutuent: all returned to
noxaal sithin 36 hours.

i lesicns becm:.o darkfield negative in frou 6 to 13 hcurs; average 11
h-.‘.\n‘s.

Ko case has hnu a. clinica; relapw.

- The patients so far treated for early syphilis nuaber 26, of vhon 9
with pr:l..mry syphilis, 15 with secondary :asnifestuticas end 2 with relapses.
Thirteen were uhite und thirtees were colored. Sixteon were uales, Two of the
fo.unles vjéve: prcmnt during periicillin therapy, onc delivered & wacerated
fotus, knovn ‘tc have been dead for & acnth, und in the cther, the pregnuncy is
pr-greuinq nerually. .

) In spite of steadily increasing sccisl sorvice activity, the follow
up is expucted for wvurious reascns t» be disappointing.

One putient cunsulted a private physicien a few vecks eftor therapy,
vho upon hoaring her stery and finding « positive wasserusnn insisted :n giving
her immediate antisyphilitic treatuent., Since syphilis is so widely treated on
aerologio evidcnce alcne, this m.y preve to bo a4 sericus follow up problea.

'I\vc wetheds of treataont have been used. The first eight patients
received 200,000 units of penicillin in 2 liters cf glucr..uc or seline by
cutinucus day and night intraven-us drip, for five cays, & t tal of 1,000,000
units. In scue of these, aultiple throiabosis necessitatod thut the last dauy's

. “treatuent be given by continuoys olysis. . .

|

|

|

|

|

l

|

v, M . |

C. 7. Barnett, Stunford University, sén Francisicc, Calif,
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. The cther 18 puticnte received 5000 units intraauceularly in 1 cce.
of saline every 3 hcurs for 60 deses, & totzl «f 300,000 unite,

The retes of dercfield réverasl, the healing of lesiuns, rewctirns

anc scroelogic results’ are showm in Tebles' 1 ana 2.
2. Toble I (Barnett)

"1~ . - Penicillin in Barly Syphilis
. SRR TR fype. of Therepy '
fesults ~ R - . Lo e
o e " Intrasus¢uler Intruvencus - -
Darkficle nogative: 1'5'."'6 hrs.-(7-29) 10 hr! Se '28-14)-
Involution. - 1'7.5 days (4—4)) 14 days. 24%4) N

Reactions .

.
¢ g
.

Herxhclier
Fever .. -. -, .-
&)ﬂ‘x: L PP A an ;'

@‘\u‘\t\) «

(3 gredo III)

... .+ . Tadle II (Burhett)

Serologic Results in Eerly Syphilis

Type_of Treataoent
Initial Titer (mlmer) Ix.trm.m nu]_er Intrevonoys .
>3 B , Days .
fesult "‘ , " (oL

(27-73)- 2 (arede3f i e
(15-16) 0 2

units A( . Deys | Mo, |

* Inpraoved . .:* ‘.

Unchunged-: , . -, -(15-16) >

- Initisl Titer - . L L SR

] . . - . .
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In cnly one- or two instances have prastreatiuent C.5.F. cuainsticons
been nade. we had been following our veual plah in. eurly syphilis, o f
exeining the C.S.F. after serolugic reversal (¢ ¢t cbout 6 avnths, Six C.S.F.
exniinaticns up te 4 acnths after treataent huvo been .ude. One of those
gheiod & group II fluid with a pleocytosis of <6 Cells une .onth after the
ecapletion of thorupy. No clinicul evidence of neurcsyphilic could be frund.

The results of penicillin therapy ure enccuraging but frea the
sYouncss of serologic reversal, it seeas that 300,000 unite uay be un
insufficicnt dese. The imudeyuacy of this dose 1s ulsc to be expected fron
blced level uessurouents. iidth constunt intravencus drip &t 200,000 units per
day, there ie unintuined o stesdy penicillin level of 0.1 tc 0.2 units per cc.
with an average value of 0,16. After the uduinistration i au intraususculer
injecticn of 5000 units, tho bluod level s feund tc be Q.04 units ot 1/2 and.
one hour, but none could be detected after twec and three hours.

e mry "r0°d, Jr., B&mes Hospibdl, St Louib, 1100

'mirteen patients vith carly syphilis have veen treated vith
penicillin, using three different therapeutic sciedules.* 1"01' convenience of

cc.nsidez‘ation, these patienta are grouped &s ulloas.

Group I: l‘rea'aaent euploying 1,200,000 units of penicillin, in 60 iz,
doses, sd.inistered at 2-hcur intervals (5 day total). Four patients wers so
troated. Three had derkfield positive genitel chancres (all scropositive).
One patient hed genital durkfiecld po.sitive chancre, perinesl papule-hyper-
trophic lesicn, and :aarked contral nerv-us systea invelvewent on spipal fluid
exaiination. Under treatuent, in all four coses, lesiins bouowe darkfield
negative in 4-12 hours. oubsequentl,{, quantmtutive Kahn tests becaue negutive
in 2 cages in 1 and 2 montha' tine; after four tenths chservation, quentitutive
Kehns huve reached low titre range in the re.cining 2 cases. ’

Group II: Treataent eaploying 1,100,000-1,200,000 units of
penicillin, aduinistered in doses of 20,000 units, 8 sach deses daily, fer

" 7<7% days. Two cases cf darkficld poaitive seccndery syphilis ana twe cases

vith genitul primary lesion trected by intravencus adainistraticn of the
drug in this dcsage schedule; twu casec showing darkfield pesitive secomuery
lesions vsare tréated by the in
dosage schedule. All cases showod negative darkficlé tests 9-18 hours after

the beginning of therapy. There has been & stesdy decline of quantitative Kahin
titre in those cuses:s 2 cases shodod negetive Kuling in 2 .ienths; 2 ecases showed
very low titre Kahns in 1 and.2 uonths; in one case Kehn value ia helved; in
cne case fcllouw up hus been uusatisie.ctory. Four cases had sli.ghu 0 woaderaty
fover after beginning of therapy. :

Group IIIt..Treatuent scnedule + 300,000 ‘nits cf penicillin, 320 agie
uepharsen over 8~duy period. Three cases su treatw. Two cases showed priaary
genital durkfivld positive lesions; cne shewed seccnaury cutanmscus syphilis.
Leaions bocane darkfield negntive in 9-12 hours. Cuse of cutznecur syphilis
showed 1iarked cutanecus Herxheiwer, with fever and acute pharymgitie. One
patient hes shewm uarked decline of Kehn to lou ‘titre range in two weeksy in

two cuses Kahn hus steadily declined vver qne anu one huli .wnths! poriod of
ohgervation.

* A1 pationts in groups I and II were treated before a specific treatuent
schedule had been assigned to this clinic,
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One case of early taboperssis tres.ted, using 1,200,000 units of
penicillin in § days. (as in Gr:up I). Spinel fluia chunges wore typical. ‘
Over a perisa of tuc .acnths the putient's uentel status swwws grectly iuprwed;
spinal fluid showed a ucderave decline in the cell count. A4t the end of tuc

sonths, aortic regurgitetion wus i‘\unu te be present wd wes ccnsidereu 1. be due
to & therapoutic parudex.. . . - .¥

Francis ‘G. Rluke, Yale University, Nev Huven, Comn.

T‘unt):-five ca:ses of sarly syvhilis have heen treuted with penicillin

et the New Haven Hospital since Augusb 1943+ These .wmy be divideu intc two
- groupes

I:~ 13 cases treated betveen Auguat 1943 snd Jaauury 1944 with 10,000
units 1.4, every 2 hours for 8 éays (a total dose of 960,000 units). Of these
4 hed derkfield positive sercpositive priucry syphilis, 8 had early seccndary
syphilis, snd ovne wes congenital syphilis in £ 2 uconths cld infunt (24500 units
idde go 2 he fur 8 days). Of the first 5, 4 are now scronegative, cne is still
seropuoitive. OF the rewdinder, 3 huve been lost to fcllow-up, the balunce shew
dininishingly positive verclegy. All _n vhaw there are follow-ups are clinicully
~szuptoantic.  Four ceses had Herxhelier reacticns of vhich 3 sere frorile end
cuatunecus, grade IT or III, cne wes febrile only, grade IT. Durkiielas becasio
negttive between £8 to & 26 hours except in (ne case which recuired < 66 hours.

The sacond group consists of 12 cases treated since Dec. 28, 1943, vith
5,000 units <f penicillin ¢. 3 he a1y the totul of 300,000 units 4 320 .uaphursen.
0Z thesc 4 had seropositive prisury syphilis, 8 hed early secondary syphilis.
The initial vesponse :f lecions wes sutisfict .ry in all cases. Four had {ebrile
terxheiner recctions, grades I to 1II. They are being folloved with quentitative
fuhn reactions, Sufficient tiue hus.not clepsed {f'or ony of thas te beccic
sercnegative. . :

Captain Willisa Lexier (1 L. y AU.8.) Fort Bra;,g, N.C.

CLINICAL "ATEMIaLs:~ 46 potients have received intcnsive penicillin trestient of
syphilis, betveen Noveaber 17, 1943; und February 29, 1944. Treataent vousisted
of 50 consecative intramusculsr injections of 20,000 units of penicillin, at 3
hour intervils, ior a to'oal docagﬁ of 1,,00 000 unit..a.

There were 13 white and 33 colorea patients, 44 .aale und :‘:'fewales. '
dine hud seronegantive priwery syphilis, 11 seropesitive primury syphilis, and 26°
secondely syphilis. ¢ . ‘ . )

Ten patients had come abnormmslity of the spinal fluld; 2 of these had
seropositive primary syphilis, and § hud seconuary syphilis, Five patients had
an clevated cell count of the spinul fluld, varying fron 6 to 13 cells. .Threo had
2 woabtful Vazsermuun xeaction in 1,0 c.¢e of .lui.a, the rempining 2 had positive
¥assernann reactions. of . the fluic . : . .

!

. .
. - .
. ’ . .
®
. . . - .
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x
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3~ Every putient had some sorenecs of the gluteal muscles, wt in only
‘ one instence was it re:lly severe. . .

Herxheimer reuctious occurred in 41 of tho 46 petients. . Twenty-six
had & febrile resction only; .1 had & cutencous oxacerbution; and 14 hud combined
febrile and cutunecus reactions. ' "

Reactions appearel, after the first dsy of treetuent, in 8 patients.
These consisted of: (f’)” Herpes siuplex labielis (1 cese) - this followet a severe
febrile Herxheimer rvenction. (2) Herpes progenitulis (2 cuse). (3) Gener:lized
pruritus ithout eruption (1 case), (4) Urticariu (3 cases).. (5) aominul
craups (1 cese). (6) Erythemsz multiforwe - like eruption (1 cabe).

No serious reacticn wes encountered, and in every cuse trectaent wus
completed &s plenned.

DISALZP E OF TREPONEMES:~ Darkfield observations vere m.de in 23 putients
after onset of treatment, and showed treponeact ubsent at G hours (4 puavients);
7 hours (2 patients); 8 hours (3 patients); 9 hours (8 patients); 12 hours

(5 patients); and 15 hours. (1 petient). .

This does not give a true picture of the rate of diseppearunce of the
treponeues, since the darkfield examinction: were usually done only at 6, ¢, 12
and 15 hours after the onset of treatment. . '

EEALING OF LECICNS:- Healing of syphilitic lesions wms s rapid, 'if not more so,
08 with eny other form of therupy, including intensive arsenotherapy. A general
statement may be mede that the: rate of healing varied with the degree of
infiltretion of .the lesion. The ordinury umucous patch, macular or pepular
syphilodera, woist papule and chuncre were heuled by the time treatwent was
completed, or very shortly thereaiter. The exceptionally lerge, deeply indurated
end ulcerated chancre, and the larger, more infiltreated papuler lesions recuired
a longer time. One patient had sovere alopecic of the scelp, eyebrows unc body;
when re-exemined 46 deys after sterting troutment, there wus an slaost couplete
regrowth of hair, -

No instunco of tréétxdent resistence was obaervéd, and there hus been
no report, as yet, of infectious rclapse., ,

SEROLOGIC TESTS HILI:+ Results of the quantitstive Kabn tests of blood cem
be reported now in only 12 putients: . . |

KaHN TEST
Before AL - idost No. of
Dlagnosje  "Treatment 38 _Duys : fiecant Days .
St. 50— (0 Doubtful 0o - . B 7
negative o] 0 0 70
primary 0 00 0 47
0 0 0 38
Sero~ Doubtful 20 0- 63
positiva 4. 4 U LU 3u 43
priwary Doubtful Doubtful 0 " 3R
Secondary  f40 U 40 U LU 9%
) . WU 80U LU Lo
100 40 U Poubtful 45 -
20U 20 U 00U 38
4L U 200 _ Doubtful kY]
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Thus, 6 of the 12 patients have ueintained or uchieved scro-negativity
for periods of 32 to 82 dsys after the inception of treatucnt. fTwo aduitionnl ‘
pationts huve shown & reduction froa 40 upits and 20 units to doubtful in 45 end
37 deys respectively. .The remsining ¥ prtients have all had a reasonable aecline
in the titer in the period that they have been obscrved.

| ., There hus been no evidence of serologic relupse or serun-fastnces.

Lieuténent E. L. Barksdsle (ii.C.) U.SiN.R. !
) Uo SO N&Vﬂ]ﬁ ﬁOSpit&l, BGﬂlE’Sdﬁ, fﬂd.

Number-of cases sturted treataent in .Sept. 1943
Bunber negative
fumber partly negatlve
tumber positive .
(o) Cusc of svphilitic, mﬁonin(,itio ‘breate-u -
“with penicillin I.T.,.-I.d: and I.V. clinicully cured.
(x) Cuse of condylows D.I'e povitive, clinicaliy cured
but still scropositive,

= wan

i}umber of cases sturted trectaent in Oct. 1943
Number nogative '
Number partly negetlve

** Minber positive
-1 .Cuso "treated with 15,000 U q. 3 h 1or 8 auys.e ., - .
Relupeed, retrected with 20,000 g 3 h for 60 doses. Now'

D oW

only purtiaily positive.. 1 Guse nos becomin neg tive‘.
. 1 Case stxll Kolaer pos::.t,ivc only. . B
Number oi‘ cuses bt&l‘tt‘d treu‘mwt in Hov. 1943
" humber nggetive.. .
RNunber partly positive
Number positive
CJw still posit.iw. had aeconﬂury syphilis

oW

tumoey: os'.‘ cuses sturted trectuent in Dec. 1943
Number negttive
* Nuwber pertly positive
Nuabar positive T
Cese still positive huad secondury wph;lis g

oW

Nunber of -cuses started treatment in J&n‘ 1944
Nuaber negetive . -
Numbeir pertly positiVe
Nunber positive '

QB eR

Number of cuses started treatment in Fub. 1944
Number negative
Huaber 'partly positive
Nuiaber- positive

‘N

=
RO

Total cases treated 69, 53 received 20,000 u. g 3 h' for 60 dosca, .

J
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The relapse in cuse o pri.upry syphiilis «nd the slow seroiogic
. response in secondsry syphilis has given us the iapression thut certain cases uay
require larger doses. It is iupdosible to meintuln a constant blood penicillin
level with I.k. injections. On the threwwnour beutine there is practically no
penicillin in the blood by the tm the threo-hour periocd is ‘up. :
\
\
|
|

Ve have treuted & few cuses of seconuary syphilis by giving 160,000
I.V. g 3h for the first 48 hours snd then 160,000 ¢ 24 h for 7 days and iind
that a more or less constuni blood penicillin 1eve1 cun be obtained, approximetely
10 tiames higher then that with the I.i. route. Ve feel that the clinicul
response in these cases is botter, aund one of the caser of saconcxuy syphilis was
negetive 3 weeks after the treatuent was discontinued. - )

-

‘Harold N. Cole, Western Reserve Unix}ersit-x,'. Cleveland, oiiio"ﬂ': S

- Our first experiments on the penicxllin ‘treutincnt of acate bJphilis
were carried out on the ledical Lervice ut the Univervity ilospital with a sueld
group of five patients given 400,000 Oxford units by contintious intravenous
drip over & period of 48 hours and & further total dosage of 800,000 units by
the intramuecular route given every three houre for five duys. This was then
followed up with & further group of five petients given au total dosuge, intra-
muscularly, of 1, 200 000 units in five dtys, in.)ections being, sdministered every
two hours. ’ .

with the first group, spirochaetes cxisap,)uaruu in nine to ten hoirs
in thres csses but in the other two apperent degeneruted forus were scen for
nine and twelve days rospectively. Primary lesions healed .in from four to twenty
days, but in two patients with secondury lesions response wus 8lov, 21 und 32
days. Hmrever, the seroncgative primary hes never hud any scrologic chunge in-
four months and the other four becume completaly seronegative in 4, 8, 8 und 14
weeks. resmctivelv. (Churt I) . L i

~

K

|

In the sccond group, otie patient aes lost c‘fter the second wockK. |
The response in the remeinde:, however, was gratifying. S¢ pallida disappeared
in 5, 6, 7 tna 14 hours respectively No darkfield was possible in one., -

Secondury 1e.sions heuled within ten duys in 81l ceses. Serologic blood neygativity
was achioved in ten to twelve weeks in three of the putients and practlcally 80
(4 units) in . the laat. R . N

II:~ The remainder of the study hus, heen devoted to 1000 units of
penicillin intramusculorly every-3 hours for a totel of 60,000 units as studied
in 31 cases. In a further uncompleted group of 29 cases the sume dosae,\. of
penicillin has been supplemented with & Geily intravenous injection of waphursen
040 Gu. ziven half way botween: injections of penicillin, .

‘The first half of the study comprises 31 putients 3, 12 males and 19
females. Therc were 1 whitc and 11 colored wules and 2 white and 17 coloreu
fewnles. , Spirochetes usually disappeared in from 9 to 20 hours, with & few
cases showing persisting orgunisms ot 21, 24, R7, 28,.30, 33 and 48 hours
respectively. All were still nagutive 24 hours after the lasi negutlve "

. . oxaminction and many wers ropeatealy exasinud thercaftor uith negative results.
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Tne primary lesions healed in 7 to 10 deys, desr.te repeated
curettugo in the hunt for orgwismb. . ] 4 .

- Secondury lesi.onb hcaled n'.ostly in the period of 6 t.o 3 days (@ cases)
with-edditional cases on f.he Lcth, uth, lfoth end zath da,vs. NS

Serologic study of tnc.;ae 31 09809 shcns 1. patients to have become
seronegative over & period of 6.to 13 weeks. COne has remuined seronegitive
throughouts One patient, preguant, l(ms delivired &t . home and hus thus far not

-. (Chart'II -
heen rechiecked. Two casbs huvo been lost, one &t onc week and another &t 2 reoks.
The titer is unchanged in 7 ceses.. There is a decreusing titer in 15 und
incressing titor in 1 (32 - 128) BN o Lo T

1II:- A further group of 29 putients has been treated with 60,000
units penicilliu plus 320 agm. mapharsen, iost have been followed for 5 wec-if.s or
less; one for 8 wseks und another 7. There.wers 15 meles wnd 14 fomales - 1 white
and 14 colored mles and 3 uhite and 11 colorcd a.emales.

2 Darkficld studies of rate oi‘ disappear&ncc oi‘ organisus post- -
therapy ‘shoved that. most of thea fell in thé period 8 to 9 hourss -~ onc at 7
nours, two &t 8’ hours, six &t 9 hours, three at 11 hours, three at 14 to 15 houre,
then-tuo at 23.hours und one. a.t 28 hourb. The 1&st were extensive aeconuarv
noiet pa{)ules.

Threc chancres healed on the 6th duy, four on the 6th und three on the
10th. mie sho.fed lit.tl" diiference 11*03:1 the reau1t< with pcnicillin alone.

5 1th secongary éruptions, complete healim,, vag seen” in six on the 7th
ae¥, in ninc.on the 8th, im six on t.he sth, in onc on the 10th, one on the 13th
and one .on t‘ne. ‘6th day. . ‘ .

vcrologic atudy of these 29 cuses is of too ghort duration to revcal .
much. In every case {ollovwed &t least 4 wecks there is & decreuse in titer. In
four Instonces the patients have temporerily, at leust, becoue seronegutive. In
15 cases. titer 1s decreusing, but all thum ctmee uust be followed furthe.r
before any - conclusions my o dmsm. 3 : "

REI‘.APSr,.- Thore is ofe € xo.mlc, of serologic provrussion in the series of
putionts trected xith 60, 000 units of penicillin alone., The first.titer wvas 28,
in one week 256, 6th, 7th and 8th weeks therenfter 128, \ie.have hesitéted to do
anything yet. In another fron this some group, first titer wes 32, in two weeks
123, four wacks 32, six wvecks 64, nine ueeks 32 vnd eleven vecks 64. 'l'his
patient, Lguin, is T:oing mlloxwed without treatment. Con.

. In one’ ms‘can(.e there ig & r,ucstion of recurrent chancrifom “elapse ‘
or of reinfection, uhich, -1f«either, not.yoét settled.

. Two pregnant .women with edrly syphilis huve been treuted, in neither
of whoi. 1s thewtatu.: of ’t.he cnild Jet -certain.
REACTIONE:~ In' the: firat five cases t.ruute.x with continuons intravenoua (xrip
thore wvus o rise in toaperature in several ond & definite Herxheiuver.resmetlon with
vecentuation of the eruption. Siuce then, other patients have becn obsorvead
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CONTINUOUS INTRAVENGUS DRIP PLNICILLI&! 400,000 UNITS &lD 800,000 INTRAUUSCULARLY .

Weeks o 1 .2 3 & 5 6 7T 8 9 10 11 12 13
256 80 d & 80 32 16 3 0
32 2 12 n» .16 0 0 0:0 "0 O O
TITER 16 0 0 0 o 0 .
BEFORE o 0 0O 0.0 ©0O O 0 0 0 0 o0 0 O
AND -~ 8 64 »~32 16 0o o o0 0 o0 o0 o
FOLLOWING . 5
THERAPYI. -
- TOTAL 1,200,000 BY INTRAJUSCULAP SOUTE IR FIVE DAYd: EVERY T:O ilOURS.
- 6 . 16 (4 months. &)
v 128 128 (3 monthb 16 - 4 uonths 0) -
e, U 16 " (4 months | 0)
‘16 16 (Lost) .
128 64 16 . AA 0 (4 nonths  0)
’ GHART I (0010)
PENIOIIQLIN 100G UNITS EV"RY 'IHREE HOURS. " TQTRL 60,000 UNITb. .
. Weeke . 0 1 .2 3 4 5 6 7 8 -9 10 1 1 13
T 64,128 128 32 3R
128 64 64 32 .32 16 32
256 128 128 YA 64 32
TITER 32 128 (lost) : '
BEFURE 128 256 128 (lost) :
ARD 128 32 64 8
FOLLOWING 32128 . 6 6, - )
THERAPY - 128 128 128, 128 64 - 32
128 128 128 64 8 2 neg.
64 (No follow-up yet. Buby delivered at houe).
6, 6, 64 6 . 32. , 32 32
6 . 32. .16 :
128 €, 6h 64 64 16 16 _
3 % 4 ..., . neg. . . neg..
2 ‘ 16 8. 8, 8 . -
128 16
32128,.,61‘64128128&.'32 ‘.
b . R 4 . :
16 64 neg. T+ nege
(YA . 32 (3 00.32-vuestionable sparse papules ‘runk-
. 4 8 16 2. Ty © neg. (D.Fo neg.)
123 128 (No further fo.lov:-up)
32 64 6, 64 64 , 32 3
4 16, ko : -
32256.. ' ... 128 128 .128
. 256 128, 16 -
32 128 32 64 e 32 64
6 64 3z 32 16 16 3 16 4 2
6, 64 32, 32 32 3R 16 16
8 -8 "4 16 8 8 -
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cfoscly for this reaction, but with the loy dosage of penicillin ciaployed
little has been observed. o untowerd reaction fron the use of penicillin has
been seen &t any: time. . . ) . ‘

.

S. %W, Becker, The Chicago Intensive Tremtuient Center, Chicago, Ill.
|
|
|
|
|
|
|

From Januuxy 12 to February 29, 19.44, 79 patignte completeq
trectaent, 51 with peniciliin and maphursen (5000 units peniciilin ewsTy three
nours for o total of 300,000 units - wurhursen 0.040 G, deily “tor & totil of |

0.320 G.) snd 28 with peniciilin alone (10,000 units in 1.0 c.c. iiaCl. every
three hours for a totel of 600,000 units. The penicillin wus adainietered in
rotution into muscled of arms und thizhe, using each trfr una thih terice da.:u.j.
0f the 79 petients 8 had darkfield “)obitive seroncghtive primary syphills, 10 had
garkfield positive, seropositive pv'im&.ry syphilis; 45 hud etrly secondary
synhilis s 30 had rccurrent secondsry syphilis. .

A1l lesiona responded repidlz. At the cnd of eight deys) a.‘:out one-
third hed healed and two-thirds were healing. Llurkfield sxauination <. uude
et short intorvals. After 6 hours, 25% penicillin trented were negabive; 23 1/3
penicillin end wapharscn negutive. After 12 hours, 903 penicillin cuse:
negative; 7% penicillin and wapharsen ccses négetive, After 24 hours, 100
penicillin cases negative; 97% penicillin wnd aapharsen negetive.’ Al.:. Jark{ields
exeiinntione were negative ai‘ter 30 hours. I

REACTIONS: .~ There were nc signiticont loca.l reactions; For
statisticel purposes, generaiized reactions in first 24 hoara uro called
Herxheluer rcactions.

Of 79 patients, 10 had no reactions &t all, 55 had iIerxheimer reactions.
Seventeen of these had no later re&ctions » 38 hed leter reactions.

: Febrile reactions vere nore frequent folloving penicillin, e:Lone

(75%) us compured iith 665 for peniciliin enc acphiersen, iiowever, the reactions
werc lass severe with penicillin slone. Eighty-one percent of febrile reactions
folloning ponicillin did not go ebove 1000F as contrested .ith 508 of reuctions
from penicillin end mepharsen. There vere 5 mild medicamxwtos eruptions.

iic reactions necessituted complete cessition of treutment.

¥ith incomplete data, it is our iumpression thet accuntuation of the
generalizod secondary eruption is less pronounced after penicillin alone than
after penicillin ana m.uharsen. -

oL Fg_llow-np (7'to 28 duyé” durstion)i- There sere no auco-cutdneous
relupaes. " , ’ .

.
* . .
DALY 2 . Vot [
»

-

@entitative Kuhn titers: 2 remuined uegative, Of the positives:
25 reaeined sewe as pre~treutuent. 22 vere lover thun pre-trocticpt, 26 were
highor than pre-treaticnt. This nuaber incl.zdes 10 patient.s with in...i.gni‘icant
rises. 4 petients did not roturm,

Two pationts with procociou.s tertia.ry lesions responded promptly
as to healinz of lesions, ] ’
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" ‘. mnr Go Schoéh, .Ll. Do‘ - - '
Dellas: Syphilis and Venereal Divease. Clinic ORlcmr-84

Since November 15, 1943, we have completed tteatme‘xit’,' as per Schedule II
(300,000 units in 7; days), on 107 patients with primury and secondaty syphilis,
all dark-field positive.: oo T

. _ In all-ut seven, spirocheetes diseppeared in less thun twenty-four
hours: In two, follovw-up dark-fields, were positive &t twonty-five and one-hulf
and -t forty-eight hours.. In five the dark-field duta ere inudequete,

In this group there are seven cases of early syphilis ussocisted with
pregnancy. Three of thesce putients received, as per Scheduls IT, s total of
300,000 units of penicillin; -one patient received 600,000 units; the other
throe patients received 1,200,000 units, ~ = * - T e e T
Six petients, all with secondary syphilis, hud positive spinel flulas (post- -
treatuent and pre-treatuent). All of these spincl fluias gave a Vessexrasmm = -
reaction positive in 1/4 cc. and lurger ewounts only. There haye been no
spinal fluids of the paretic type (group 3). All Colloidul gola curves were
negative, except one. - This- one was.e high first zonc curve,

e have- observed -two .'cases‘ ;af reinfection!

‘o huve observed two cases of .éérblog{c relapse, both oceurring in the third
month following completion of treatment. There hus been no clinicsd rélapse.

Gucntitative serologic titers on «ll pytients followed the usual curve toward
serologic negativity utien tested by quantitutive Kolmer, Kline, linzzini, und,
recontly, the quantitaitive Kuhn test. . . .

To summarize, it is our impression that we ere tresting paticnts on a low dosage
schedule and must oxpect a certain -number of failures. It is furtheruore our
impression that another three to six months' observation period will bring to
light the majority of fuiluree -in this purticuler. group. T

-* Evan W. Themus, d.D., Bellevue Hospitel, Hew York ORomr-<04

-+ The use of penicillin in the trestuont of etrly infectious syphilis
began &t Bellevue Hospital on Nov. 17, 1943. This report deals with the first
150 cases tretted. By larch 6, 181 paticnts hud been treated or sturted on
treatments - Of ‘the 150 peitients in this report, M4 vere seronegative primury,
30 were ‘seropositive primary and 101 were secondary casca. In addition 1 carly
latent cuse viith pleocytosis and 4 durk-field positive reinfections or relapses
wore treated, 1: . .- . . . .

- Toxic Effects: No toxic effects of any consequorice have been noted.
Horxheimor reuctions with reletively high Leuperatures have cccurred but no uore
frequently than when arsenctherapy has beon used. Four cases of urticuris
_Werc noted during tretctwent. All recovercd before treatuent vas finished in spite
of the fuct that treatwent wus continued according to schedule. ith one betch
of penicillin,low grede teuperatures were noted in most of the pationts treated
but there werec no subjective compluints.
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Results of Tream t- AL 14 aerodegstdﬂa prhm.ry cases huve renained
soronegative with one exception who had & Wesseraanny titer of 2.4 vhen last seen.,

This is not & significant rise. 0Of the seropositive primury ceses 8 huove

btecome seronegetive in less thanm 10 weeks, None of the secondury cuses e
completely seroneigutive as yet nut the titers wre falling satisfactorily in all
cases «ith the exception of putients who reiopsec. The full of wussermunn titers
ic similur to that noted following the rupid tre.tment of early syphilis -ith
arscnotherapy or combined arsenotherapy cadfever. It is noted thut putients with
seromositive primary or early secondary syphilils frecuentiy have fuirly marxed
risez in ‘assermann titers during the 3 day veriod of treatuent vith penicillin,
but in 411 cuses warked fell in titers hus been observed one week ufter the
conpletion of treatuent, This ulso is sinilar to our emerience v1th other forms
of rapid therupy for cerly syphilis. .

Results of Trestment '.g;th 60,000 ggitsa Ten putientu Jore trested
uith 60,000 wnits of penicillin in & period of 75 duge. Seven of these hud

secoudnry syphilis, 2 had seropositive primery ancd 1 seroncgutive prisary
syphilis. Tvo of the secondury cuses hud clinicui wud berolo°i¢ relupses under
our ohservation end ons SeconGary cuse wus rcportc.a to heve & ..erolo.,ic relapse
vhile uncer- obburvatzon in uhicu.go.

The first putient vho relepsed wes treated from 11/17/“3 to 112 /24145.
His titer before trettment was 190. On 12/21/4i5 the wbsernann titer sts 36,
On 1/18/44 the cuantitative Kehn test shoved & definite rise in titer and on
2/1/44 the Wussermann titer had risen to 170. 4 generalivzed pupular recsn and
cerkfield positive moist, pspules on the genituli: appeared the lust week in
Janaary.

The second pat:.ent hed u bussersann titer-of: 200 on 1/18/43 vhen |, A
treatient was started. On 12/30 the ‘iessermunn titer sus 31. .On 1/3/44 the
putient noted lesions on the vulva vwhich Jere unrkneln powitive. The wasseraenn
titer on 1/23//.4 wes T7e :

: The, third pnti.ent had & Vesseruam titer of 290 on 11/17/43 vhen
trest wns sterted. On 12/14/43 the Wasseruem. titer huad fullen to 49. In
January, 1944 the paticnt moved to Chicago uliere a quentitztive Kohn test on
1/22/44 "1se reported ui 2 units. On 2=5-44 the Kuhn titer hud risen to 20 units.
liothing e reportod about eviaences of clinictl relupsc.

Trc,atment wlth 200,000 unxt Ten paticnts were treuted wiith 200,000
units of p«.nicillin in « poerioa of 75 days. ¥ight uere cuseg with secondury
s;rhilis, < had seropoaitiv«.a prﬁnury syphilis, . Two of these jutients rula;:seu.

One startul treu'anent on 11/22/43 when his Tassormann titer s 1)0.
on 1,2/30/4° the Yasgerqann, titer hua fallen to 19.. On 2/5/44 putient noted
woist pupules on penix ‘and on 3/3/44 the 'kuseraunn titer hud risen to 94.

The second rolapse in this sorics started trestuent on 11/30/44 smen the
Viesgermenn titer wus 23.  The titer rose, to. 51 by .the tine treatuent .ws
coapleteds On 1/22/44 the titer hag f£allen to 8.9. . On 3/1/44. the titer rose to
26; on 2/7/44 it wns 63 and on 2/17 it Jus 34. Ko uucocutuheous lceions were
noted but the spinel finid on 2/17/44 showed ple ocytosi.a ang incressed protein
althou h the ‘aa‘ sermzum .and colloic.al golu testy were nr\g,utiw,. .

LI L

NAS 0003098




‘1"- '

Treatment with 600,000 unites~ All remaining cases (130) bave been
‘ given 600,000 units in 73 de.ys. ﬂo rolapaes hav: been observed,

Thias pationt w8 ¢ white fomule vho hud had two negative blood
fasseraunn tests, the last test huving been on 8/12/43.° On 11//,/4, ghe had an
incomplete abortion end her STS wes positive. On 1%/7/43 she wos trunsferrcd
to us for antisyphilitic trestuemt. No lesions of syphiliu iiere noted, &
spin:l fluid exsained 12/7/43 showed 10 cells, faint trace Pundy, totel protein
of 20 and e Wasseraann test wes positive in eaouats over 0.25 cc. ohe was
treated ith 600,000 units penicillin in 7; deys. The blood Massermain titer ]
on 12/7/43 ws 250. By 2/17/4k4 the Wabeernenn titer hea Tallen £5 21 bat on |
. 2/29/u4 it 15 80. A spinal fluid examained 2/29/44 coutained 2:C cells per c.an,
Pandy 2 plus, totul protein 38.

Note: The first 0 petients trected included the 60,000 anit ond 200,000 unit .
serics. :.The same lot of penicillin wus uced in both series.

_ PENICILLIN THERAPY " ORicmr-402
te Syphilis, Conzenital Syphilis, Syphilis in Presmency, Serologic Fustness
IR - John H, Stokes,‘ University of Pennsylvania :

:

-

F

)

licthoQ of _ seatment: A single systew of trectuaent was, emoloyea -
1,200,000 Oxford units, et 25,000 units every 4 hours, intramsculurly, around
the clock, for 8 diys. The dosage for 2 infants wws approximctely the adult
dosege sckle adjusted to weight and uultiplied by 2. One infent received 4
times the veisht-idjusted scule. Tu wms félt that the curctive dose for early

syphilis introduced by Hehoney should be used as & buse~line for estiuating

the effect of penicillin in the types of syphilis troeted. * Once its vuluez end
limitations wero established, rdtionsl variations could be aude. Since Junuery
2Tth, 1944, 4 patients huve becen re-treatod—s Jith icentical, anc 2 with couble
doses, but no conclusions arc offered as ye’c. o ponicmin has beon used
.intr&spins.lly or intravenou.ly. )

¥

Clussification by Diagnoaia of Cases Studied (atokea)

heur 8 is
«. ... Asyptomatic aeurosy;ixilis.....................o 14

" Privary optic ‘atrophy in tabes..iveeestienciiss. 8
Paresls, syuptomatic (siuple Gementit)eeeeseries 2
uicnih;,OVasculul.u.............................. p .

’ mu of coi‘d (Suapected).............u......u ._g__ :

' - « .28

&1! 12}1115 in Ereg!!&nci..- .v»-.“.i.‘]..‘.‘b!.... 7
C*ongonitul snmuis (exeluding neurosmhilis) i
Interstitvial Kerstititeeeeessscocccovessoncsenes A
INfuntllesssecserecsesssccsssenasssncessncscenee 2

8th nerve deafﬂ(‘-ss’ earlyocoo.ooolo'ooouo-ooqogo _L_

7
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Sorologic fastness - . ‘ ‘ . e ’
Iﬂtent smli ia........'{.‘.....'.Q.‘....O.....‘. 2 ’ ‘

Conbepit&} Symilisooooo.ooocooqooonooooonoooooo:‘o 2
Tila amwoa e R . . P - 4

Gmmm of Soft palste .........:._..\.‘.l._,.‘.... R |

Charcot, hig,(ehnx)'...'............'.............j...... x

" Ga%endus belanitis in late syp‘hms .‘.'. . ....."...... 1
© Early gg (agclz..months) eeiassenssieieciastanns .L‘ '

. : . .o _— 50

Generel Impreseions of Penieillin Therapys Our cxperience .ith
penicil]in confiras Nahoncy's &8 to 1ts spirillicidal activity in uan. Broudly

speai:ing, it behuves ac en arsphentnine uinus the reaction-producing cftecte

tnd coaplications, and plus &« therspeutic drive or impetus vhich /¢ were inclined
to estimate in the technic euployed, &s from 50 to 100 percent greuter. There
were indications thut the scule cuployed wus incdequute to "cure® the late
infuction or reduce the clinical enu lvborutory aeniivstations to norisal in the
ceses thus far treated, within the period of observetion. Bectuse ncurosyphilis
offers & particularly good array of gaiae-po.,ts, it is et.siest to ceuonstrate
both effoetiveness wnd short-coumings in this group.

Spiriliicidel Effectss Ticse were observed in ,)romant ‘Tomen and were
if anjminc nore striking thon in the currently reported nele utterisl, In only
one cese did upirochaeta pallide. in the lesions’ survive to the 12th hour
(75,000 units), s end in one cise, only to “the 4th hotr (50 000 uni.ts)

) nvolntion of Lesions: This vas so ranid in pregnunt women with
condylonas thit only pigmented tracos restined ufter 72 to 120 hours, The one
visihle extansive guanetous process perforating the soft, pale.t.e of un elderly
vomen” héaled in approxiuatély 30 days, stter the nanner and &t the rute to be
expected of £n officicnt hr'sphenomine. A gungrenous bhlanit.ic., repldly progressing,
sith loss of wost of the glans und p:.rt of one of the corpora cuverios., heelcd
in 35 days under 392,500 nnit.,-5.5 aays, and the putient h 5 hed intercourse
aatwfactorny since. ' o

Tresiment Reactions wnd Thorupeutic thock or Hersxheimer ‘Effeets:s A
negligible loctl burning scnsation occur’d gt ‘the injcetion site, lusting 30
to 60 scconds (25,000 and 50,000 units per cc. distilled water). One cage ot
articuria vao obsorved, l..stihg 2 duyd, Laproving but not cleering coupletely
(apontmeously?) on citinge ‘'of 'drug to that of unother wamfucturer; sné on re-
treatuent 39 doys latcr, replaced by turnin, tnd siight erytheat of the skin
~hich did not gn on to ceruutitis or urticuria. Profuse sasuting was observed
in several satieuts not ordinurily hyperidrotic. One (.o..xpl..ined of u burning
sensation in the noses " After 48 ncedle punctures there was sIight traunstic
recction, controlled by "sprinuinf,“ the :.ny.ctiono vll over the aret proviued by

,thc two buttocks., .

NAS 0003100



s av“ T D olle= .
The therapeutic shock effects were uinimel, possibly becuusc after one
or two observed in the nervous systom, we Teduced the first 48 hour dosage to
half when such renction wes expected or begen to appesr; oi psuscd « half-day
or & dey hetwoen the 48th and subsequent hour:s of treatuiient. Even in- the
prognunt #ezen in vhoa no such modification was uude, no lesion flares were
observed. In ho case did 4-hour temperaturcs go ubove 100.4°F. '

. Nonetheless, whut ve interpheted as definite syuptometic flure or shock

effects ters noted in neurosyphilis, espacislly, wnd were occusionully sfig.evted
in:serologic responses of both blood and spinel fluid., Two preguunt ionen

experienced pains suggesting threctened sbortion, disappetring nfter peuse,

trgatuent resuncd uneventfully. A case of paresis with simple dementia developed
convulsions ot the first day after the 4th penicillin injection, vhich stopped

after a pause of 24 hours, treutient-being resuacd-with no serologic but & good

tyuptomatic reshly, and no. residies Eactiontl instubility and exciteuent of

uild grede w8 observed in two putients with peretic formulus, but 12 others |
felled to show such effects. One primary optic atrophy w:g worse the second |
vegk subjectively, bstter the third week. : |

Agiregute Therapeutic Effects on'Titered Blood Scrologic Reections: )

" The result in lete syphilis is dicgramoticelly presented in Churt I. The varying
poriod of obgervution affects the vholu group, uf the trend seceus sipported by ~ .
those. obsgryed.over.30 days,. The tepdency is to produce a drop in titer end &
loveling off without achiewvuuent of o negative in about 1/3 the cuses; & drop .
and o leveling ofi followed by & rise in about an egusl proportion, und in &bout
1/5 o prelininury rise (Herxheimor or provocutive effect?) uas followed by &
decline end leveling off, tut uot to noyal. Thus approximutely 80 percent .-
showed at least temporary reduction in roagin titer. Tienty-oight percent were
unchanged or ultimetoly showed higher titers.(possible deleyed provocutives?).
Curiously, the only complete reversal was in u low titer serologic-fast case, |

S vseadiaiin ceemies et b i me ke e e .

: Theruvpeutic Effects on the Spinal Fiuids None achieved normuiity within
the renge of observation fro: 8 fo S7 days, and 18 ceses over 30 duys, thus
repreosenting 2 spinal fluid examinztions followinz the institution of penicillin,
The most frequent change is & drop in cell count and protein, with u docline in
reagin titer next, anc changes of significsnce in the colloidul mistic least
frequent. Theé trend at 1,200,000 units in 8 days, is fifty-rifty between .-
iuproveirent and no-chunge. No early provocutive. effect. and only one seeain;ly
unfavorahle chengs. (passibily. late provocutive) sas observed, Charts II, III, and
v. - . . i

, Our 2 best results on the spinel fluid «re presented in Charts III and |
IV_. ) ) ) * .
|
1
i
|
\
\
|
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Gopment on Specia) Aspegts ‘of Syphilie—-Neurosyphilis: Our'meterial

‘ supports the’ following brief sumaery. asymptoactic nturosynhilis lmproves under

the standard unit therapy employed, unc this-befieflicinl effecct includes even soue
Type III fluids; in conganithl as well us acquired syphilis wnich had resisted
large aucunts of crsphensmine wna heavy wotel therupy. Other cuses including one
that hod hed fever (hyperthern) and tryparsumide, were unimproved. There secas
to be no available besis fof prediction as.td which. case will respond snc shich
not. In sysptomatie neurosyphilis; paresis responded in thé earlier simple
denented phuse but late depbrioratiofl .ms uninfluenced. There 15 no necess.ry
inrediate correle.tion between syuptomutic and serolopic iaprowewent. In tuhce-
guent. reports wo hopd, to present encephelographic st.xc.ieb by Doctors Geimten &nd
ocott, still in their mconclusive bc.ginnings.

In 4 cases of nriuary optit atrephy, the rasults are us yet inconclubivo.
iio one of /4 cteces has been thus far lusviagly the worse «for ponicillin, In one
case with & clinical picture suggesting an eruchnolditic process, improvement
in the spinal fluid followed 2 Swift-Eilis. trestaents, without chunge in viiual
aculty. After penicillin, « steady decline in the hlocd recgin titver frow 16
units to 2 units took place, 1ith ¢ ‘see-swwr cell count.snd drop in protein, but
unchanzed Kolmer Vassermann unc cttenusted -eolloidel mustic reacbicis in the #luid.
The ﬂrst fluid following re-trestment ~ith pericillin shoued no further chungo.
The fields are Guestionubly improved, The visual ecuity, originally 0D 6/6Q tnd
08 2/100, is now OD 6/100 and OS 4/100. 7The other three cases chowed. neither
favorable nor unfavorable px‘ogreas und vere relatively far-advanced. An early
3th norve ceafnéss in an adult congenital syphilitic showed & hecring drop .
folloviing penicillin, follawed by luprovement, bLiffuse meningovuséulur syphilis,
one cuse, .showed’ temporury Inproveuent, decrcascd étexiu, déiscppserance of
hyperreflexda aiid Babinski, but subsequently vesuuwed unfovoreble syuptonatic
progressisn in other vigns. A patient with Type IIT fluid lost her- gevere
headaches, . vithout, fluid- thanize (onl.z 8 days- zhaervution). :

;nterbtitial Keratitic: ‘Of four cases, two both wdulis who had had
prolongeu previous treetuent, ificluding fever, «::.thout cowplete wrrest, improved
symptousticully, the photophobis dilsappearing first, ond subsequently other
intlsmaatery nenifestutions iaproved onut v..bculamtj reasined unchanged. Ona of
theva cuses wus drumetic. He raturned to work aftor aontis of incepecity, S
duys after completion of. the penieillin routine, end has remuined »tutiom.ry
since. Hia serologic’ titér dropped from 64 to 2—énd rose to 16, 75 duys later.
Two c..2op. were falll uras, one far cavanced with rmch cornewl acaesge ond uleert tion,
the otber &n ee.rly cu e now rog,amea us tubnrculoub. .

,Infazxtile Conglini bl 8 'b. 01 tio cases, one-~c. pv snuture (7
nenths) infont of 4% pounds--died epporently & cardiuc death (patent ductus
arteriosus?-—cutopsy. rofused) 16 duys post-pénicillin, reckonud frou first
injpetion, Rqentgenograms of the long hones just ufter penicillin trestacnt was
coupleted Had already delionstretoc Clouppebrince of an’ osteitls syphilitics
presnnt bofore tréstuent was begun. The secohd infent, tgo 41 deys, weight 6.5
pounds, tith, eruptive lesions, bebauae darkficld negative bhetiwesn the 20th and
24th hour, dose roducud from 2,000 to 1,000 units because oX cyanvsis wnd Cycpnea.
Blood titez Poss, fluctuuting, bet\wen 61. tc 123 units; roentgenogreaas shoved
change 15 days po..tnpenicillin +ith definite improveusent in the extensive
epiphysitis, qlaphysitis mnd peridstitie of &1l of the lon, bones. Tho generel
condition rapidly Lugréved; cuufflos disuppenred; liver wae reduced Ip sisu; ¢nd
the beby guined weight.
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Serologic Fastnesg: One conmgenital crse treuted routinely for 10
yeers, dropped frow 32 to 8 units in'52 duys: Only one cuse droppud to couplete .
negativity froa 4 units (quantitativu Kline) in 23 duys, wnd thereafter hus
fluctuated on the bhorderline of ./eak positive (lwa than one unit) Two ceses
are snbstant:lally unchanged in 36 and 46 duys. : :
LI |
P.ar S ilis in f.he egnant il ' ‘ueven cases have been tr"e.‘beu
{(cherts of srogress ouitted from this ruport). Tho treatinont of 5 wes bigan
before the fifth menth. One is now in, the eizhth month. Our preguant wouen huve
shoym rapic spirillicidul effect end rether prolonued titer pluteaus which heve
caused us concern lest at the dogage lcvel sed the child had been uncficcted
or uncurcd by the penicillin and, still syphllitic, e wainteinin, en infection
on a posilive reagin status in the nothor ihich would otherwise huve responded.
The last-ainute rusults ho.ever, have agein encoure.geo us %o, see the pregnaucies
through on the c;riginal pepici].lin aess:!.on. .
ggucwbmxw T e ,

‘ This puper is a, summry of 2 briei‘ e‘cperimce and ..houlu be read for
details. Penicillin in & close appro:dmation to the initial lishoney time-
cosage scheme 1s oxtremcly offectigo in the benign forms of lete ayphilis,
effective to & less but still e rcmarmble degree in resistint acnifestations,
including neurosyphilis. . In congenital’ syphilis ». @0rly end late, it shous
evidence cf merked. ei‘fectivane.»s. It camnot be’ expected to restore irreveruble
dasege. In infents it is effective. The x:esulto in pregnant wonen with carly
infectious syphilis arc prowiging but &s yet mcoﬁcla.aive. ‘The absencs of
si:nificant resction to penicillin hes been conspicuouslf apparent end this
opens the vay for more. J.ntem.ive end varie; 'e.teu use, Among the possibilities,
delayed sbsorption methods, (penicillin in oil, ete.) to do swey-with.
hospltalization ané to prolonb effects; larger intramscalur dosage per injectlon;
longer sessions; the coubination of penicillin with cther entisyphilitic therapy,
including fever, suggest theurelves., Therapeutic shock (Herxticluer) effects,
a9 bulieve, occur, .xl&}’ be Seriou::, cun be guarded ag,ainst by roduction oj.“ initiul
uosagc. S . . oo

¥
= l

imsucl Nelson, Johns Hopkinb Um.vers:tty, Balto., Hd. .

LaTE BﬁaIGxx SYPHILIo Ye have treated & tota.l. ‘of 14 pat:i.ont., .7ith . '
wte cutunccus, ossecus, or £, or visceral syphilic. ' These patients huve received

totel doses.of €0,000; 300,000; 600,000, end, 1~2 willion units of penieillin

intr mu.aculurly given avery throe hours for seven t6 ten days. All lasions

heve hoaled'and none has shown reiupsa in periods up to six nonths ufter

troctuent. We believe the lesions’ to have hetled us fest or faster then they

would huve under, sta.ndard tmutment schedulos with arsenicals.” Therc have been

no blood serologic reversals and there does nét appesr to be & trend towards

follin: blood secrologle. titer. 'l‘rq patiantn .d.th '.lu vt con.,uuittl syvphilis

«nd incerstitial keratitis have been treutoa. ‘One of those received & total of

3,900,000 units in 21 days, There sus an initial improveacnt followed by 1little

or sloi chunge for seven to ten dexw but’ finul clecriny in 23 days. The patient

hus remnined asyaptomutic for throe aonths, after traament. The other pationt

had recurring interstitial kere.titia and, also .hut NCY<) thoug,ht to be & guakt of . .
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o the cornes, & conditidn Of extremo rarj.ty to our consultin., ophthamalo&istu.
The acute lesions develdped vhilu imder tréstuent with arsenicals. She was
treated with 1,280,000 units of penfcillis in eight days. There wes aluost
couplote c'l.earing in 13 days and thepe hzs been no relapse of the ocular lesion
in the. three months since treatnent wes glvén!

.“:_;g,. RObYPHIgS. Hine patients with clinical goneral parecsis have been
treated’ vith 2-4 willion units of penicillin given every three hours intra-
musedlarly over a period of ten to fourteen days. The first patient was given
two courses of intruasculsr treatuents and is the only putient who hes been
treated intro-spinally. He roceived & total of five intrethecal injections of
10,000 units each. ilust of. these patients aru eurly desenting end dilapiteating

'zretica. One was seversly ill enc dled three weeks after treatwont vas
started; onc inproved but had to be committed to v state hospital. The others
all show & slif,ht syuptometic inprovenent in perlods up to six months, The
spinal flvid cell counts and totul protein content 411 huvo decroused, usually
in the second week after treatment; spinal fiuid VWessoruann titers have not
eignificantly changed.

Suven patients sith late espaptouatic ‘neurcsyphilis snd Group ITI
spinal fiuids have buen treatod. The perious of follow-up observation usuully
Go not exceod one wonth. Spinal fluid cell counts und protein ccntcmt
sguin dinminish but Vesscrnann titers huve not c.u nged e

Seven of the vstients with lute benign syphilis have shovm.ainor
Group IT chunges in the spinal fluid.' In the to-three wecks following treate
aent, thrée have had norusl spinal fiuids :ad therc s no change in four, Five
of the pitients with early syphilis hove sho.m sinilar minor changes. 411 have
had nomal spinal fluiu:: 8 to 19 days after treatuont wms started,

Four patients with ucute syphilibic fening 1tis heve bcen treated
with intranusculur penicillin alone for periods of seven to ien deys in total
doses of 600,000 to 4,000,000 units., The resulis have been draustic. Syaptomatic
inproveuont begins et cnce and is complets within the first veek, Tvo of the
putichts no” have negutive blood tnd spinal fluid Vnsseraunn reaciions, the other-

“a falling titer, ond the last has only recently comgle’ced treatment.

TP.EATHE‘.\«T-RDvIuTAx\!T EARLY SYPHILIS: Ve have treated six putien"'.s with
arsenic resistant early cutuneous syphilis. Thcse putients heve received total
doses of 60,000; 60,000 or 2,000,000 units in seven to. ten deys. . Spirochetes
disappear, and the leaions heal just as they have in other cuses of early syphilis.
One patient has showm & gerologie reversel on the 4lst day after treutuent.

Thera have heen no relanses. . ) )

z\mLtPLICATI‘D EARLY uYPH;LI : Fourtcen paticntb with darafielc. positive
carly syphilis huve been treeted on o schedule of 1,000 units intramuscularly
every taree hours tor 60 doses - & total ‘of 60,000 un:l.tb in 7; days.. This
series «u8 underteken st the roguest of the chaimn of the. Penel in order to add
informution in this lou dosc group and hélp settle aifferences wh.nch hed earlier
appeared in two sther clinics. Our patients heve dene. woll, The lesions have all
houled though the rate umay be slower. Spirochetes have ci.;appearcd frou the
losions in from 10 to 60 hours (average I9 hours); in most instances lass than
24 hours. Three patients have had surologic revorsals at the 5th, 61-.11 tnd 9th
weeks rospictively. There have been no rolupges in Intervals up to 33 wonths,
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HiRAHETEER @CTION 51 Cutaneous and febrile Hershedmer ro &ctions heve
Boen observed in 22 of A7 putients with early syphilis. This appears to be . ,
independent of the dosage schedule. Nine of ‘the reactions fall into Greup I,
nine into Group II, snd cnly fowr into Group III.

e were surprised to observe febrile reections in the first 24 hours of
treatuent in one third of the cases of lute syphilis and neurosyphilis. Thase,
| we interpret as being Herxheluer febrile reactions und in one hulf of the
8 instunces were of the Group ITI variuty. Lo evidences of locel Herxheluer has
| heen cbserved in lute syphilis. , .
| REACTIONS T PDNICILL_I__: One pctient with neurosyphilis recoiving ' !
20,000 units intramuscularly every three hours developed, on the 15th day,
svwll:lng, of one.eye cnd the dorse of both hunds. This had the uppc.arzmce of
angioneurotic edcus. Ho other alnormalitius were noted and the rewction did not
unpear with subsequont test, doses of the swae lot of penicillin. He other
reactiocns have been observed, - .

Y

“« . »
e - A ]
H

Poul 0'Leary, Héyo Clinfc, Roche’ste‘i‘, sidnn. L

I heve beon using the penicillin assigned to me on Junuary 23, 1944

by the Subcowminitiee onr Venerecl Discases of the Hational Research boum.il for
the treutaent of patients with neurosyphilis.

- ’l‘o date 2y I have treated 17 patients of whoa 4 had asyaptonetic
neurosyphilis, 7 had the early clinicul manifestetions of genersl puresis, and
2 were wdvanced (institutionulizoed) perciics. One patient had e fuluinsting
type of tebus dorsalic. One cuse hzd optic neuritis snd & recurrent seconéary
papuler .»yphilouem, ong child had interstitial keratitis and one hed rc.currcnt
sacoudury papulur les:.o'xs with severe headaches. .

Obviously it is too g.arly o .w.ke. eny deductions irca these Tew
casos. The clinicel improveaent in the cituncous lesiens, 21l lute, hus been
striking, vhile the serologic changes in the ‘spinal fluids have been insignificant
thus far. However, therc hus buep a reduction in the titre in ench cuse, I '
“have glven penicillin intrawnouqu, 1ntrau.:cu1urly, wnd intruspinadly Lnd have
noted no ¢iff:rence in tho vesults. The lust Your puretics (early) I'have
treatud heve receivec. four sillion. O*d‘o“u units intrc.nuscule r1y vhile uncergaing
aulurio therepy. Those who wore given penicillin tntrwenoublj received vither -
a 400,000 or 2 1,000,000 unit course tilce & duy by the continuous. atip aethod
for ten duys.

Expc.rimce with varioub iniectiou., uis;aq«:s hcs shom‘ that whr.rr -
givon intravcnously about, one~third ay wuch penicillin need be uced &s “vlien
given intramuscul-.rly. Herrell wna }leil,mn Found the offective conc “ration
of penicillin in the blood. .tor various infectious diseases to bo 00 xford
upits per c.c..of blood vhich cun be readily uhintuined with « Gose of 40,000
Oxford units given intravenously ‘tuice & doy. It would be of consideruble,
help in the tremtucnt of putients with syphilis if we could estcblish the
effeetive panicillin blood lev»l fur S. pellida, Vhether larger d::o.»es, Wore” o
iﬂJLOtiOﬂC or auplificution of the progrw.x hy chomothe.rap,,' or. fever therany is

__ necessuary for the neurosyphilitic is onc of the issnes now contrunting us. ‘

A}

B
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Efforts to recover penicillinm: {rom the spincl fluid folloving
inframscular or intravenous (3 cases each) injection huve been unsuccessful.
Likeuise, follouing the injection of penicillin intruspinally none s
recovered from the spinal fluid after thirty-six hours. It might be thut the
use of the caleiwa sult rather then the sociua salt wouléd increase this factor

soneshat, s wehevo found the ctlniwa selt .decidedly more stable.

%hé only reactions.of sigificance were: (1) fobrile resctions
{tenpereture 104°) -following intravenous injection in ‘one potiente It wus cue
to improper techniique in the prepuration of the.solution und continued use of
the swav betca of penicillin ues wneventful, (2) Hild phlebitis in thrce cuses
on the intravonous procedure. {3) One patient with aild urticsrin. (4) Treat-
sent wme discontinued in oné putient who was uncontrpllable. (5) “ID* resction
on pulas. - . _ _ NP A

- T first-started giving 20,000 Oxforc units twice 2 dey for ten days
by the continuous drip methoc und it required sbout ten hours -t¢ give-each
dose. I have increased it so that new I an giving 50,000 Oxford units tuice &
day intravenously for ten duys (one willion units) to patients with asyuptosstic
neurosyphilis, and tiw oerly paretics are receiving 50,000 units intranuscularly
evory)three hours Guring e uslurial fever course of twelve deys (4,800,000 Oxford
units). : ) T

The outstanding scrologic revorsel occurred in one patient with
as:mptonatic neurosyphilis vho was given 320,000 Oxford units intravenously in
ton duys in September, 1943. The serologic jmproveuent hus consisted in
Gecreusing the cell count freit 31 to 2 lymphocytes, reduction of the bloo
titre fros 160 to 20 units eznd # slight change in the colloddul zold curve.

zdsh ficDeraott, Hew York Hocpital, HNeu York

In the past six weeks, ve huave trented eloven petients with lute
syphilis, Tio patients had interstitisl kerctitis undnine neurcsyphilis. -
Peniciliin thercpy was a couplete failure in the two putients with interstitial
keratitis, as judged both by response st the. time ana auring u follovw-up period
of 4wo and four wesks respectively.

The Tfirst petient wes wn eight-year-old, 2-kilo boy vho received
1,000,000 units in fourteen dasa, The secend pationt, ¢ taenty-cight yeor clé
vcuun, received almost 5,000,000 unite in two courses separtted by & week. All
pateriul vas given by the introuuscular route. Although the penicillin therapy
wos completely ineffective, the oculur lesion of the boy cletred »romptly under
crtificially induced fever, unéd the sceond petient is nov also receivin, fever
therapy . ’

The nine putionte with neurosyphilic havs verious clinical manifestuticns
of the discuss, including five with general parcsis; wut, sith one exception,
sxanination of the spinel fluids of the entive group shoied the Group IIX or
purotic forauwis petterne One oi theee nourosyphilitics has wn uetive gumua of
the nassl septwa, wné encther has & ainivel zortic ingufficicney.
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; cillin intremuscularly for & tiwo week perlcd, mt.king, o total dose of
4,000,000 units. :

' Exbuinetion of the spinal fluids at the end of treatment of the first
five patients tc complate this roginen has shorm definite, elthough. slight,
chienges in three. In these three instances, the cell counts and the totel
proteins heve becowe normal. the ebnorseldl gold curves huve becoue less uwsrked,
¢ the titre of the Wassermann reuction has droppou by one dilution. In one
natient, an advenced puretic, a completely first zone gold curve has becone
noriaul -in the t'.vo"veek period of t.hernpy.

. . In regird to ‘the clinicel results, all thut can he sald this early is
thet one p:.tient, . paretic o wes déteriorating rapicly vhen ircetuent nas
inctitutel, rsversed this trend while receiving therapy, und, in the opinion of
the attending psychietrists, is showing definite signs of improvenent ten aays
efter the cessation of therspy. - . .

Harry .Solouon, Bostnn Psychopnthic Hoapit&l

Four patients with puresis have so far been treated, but inmuﬁcient
tine has elepsed to perait couzents,

Our reglucn consists of the duily sduinistration of 300,000 units of

3

.
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The lnnutn ot a Contemce on the chqnicol pzvphylaud oi‘ gowmbea.
held in Washﬁ:sm om £ Februnry. 1944, have, been seperntely circulated. It is
desireble that two roport; of emormenul v-o:k prnmtqd at mat meeting de
civculated to persons particularly interested in. the field from clinical or
experimental aundpointo. Thess ar3 the :e)o:tu of Drs. Johid F. Mehoney and
CeJ+ Van Slyke om’tke-‘prevention ocsmggcul woction in experimermuy
infected humn male voluiteers; and the repars of Dry Justim Hill-on'the

Apmphylaxis or gonocoeotl intocticn in the 'nginu ‘of ‘imine ture -femlé mice.
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- Tho rcpowt or Dr:. lhhoaoy und VnixSlylii is" as fonou ('n&osa coments -
within tE{s report included in italics weye mnorted 'by the chairmn on the*huis
ot discun.ion bronght out st thamettng},: s me g e

&.@,
S ‘vr\

- . - Im the applicction mbmittod to ‘the lhtionpl Rbbarch councﬂ ror .
. riuncul sapport of a program ‘of human experimontation s a neans of - .
. ‘.,-umntxating WO’ ‘of the. problems, copnectod vith pmphyhxie in gonorrhoa.
‘- the oildmng statenont-wes dncl,udcd. B ¢ 18 tivet proposedi to - - -
_est&buoh & uniférm infccting.dosc of h%n-urc‘thnily injocted aonococci.
, Sholld upcertaintics.rcndor difficult or hazardolis’ the Arewihg. of- sound
P mclusions 4n the subscquont; pheses,. the abend nmont of the project-at
' that point i1l bs recommonded.®. In keeping with this sttitudo, end n.
viow of tho charector of .the xesults vhich' huvo "bocn prodiced in the "’
. . initisl phesc of the work, it is falt that &' ¢‘ntibnl revicw or tll R
o aapocts or tho ttudy should; bo up&ortqken at thio timo.
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The evidence which has been produced supports the belief that the information
heeded for the main purpose of the study will not be attainable through use of
the present experiméntal methods, This is based upon fhe lack of success in the
development of an infecting rautitie shich will produce o comstant pattern of in-
fection in the volynteer groups. Withéut this background the evaluation of pro-
phylactic agents becomes impossible. . - A

Several additional modificaticiis of the infecting- tachnique ‘rémain to be stud-
ied. However, these do not offer hope of markedly altering the present picture.
It is hoped that this group will -contribute:advice in.the following premises:

1. Tha advisabi13fy of concludirg the study:at this péint.:

2. The advisability of altering the busic objective of -the.work
and proceeding with the study of problems in immunology and
.. bactariology, utilizing human volunteers.

. .3 The continuation of ‘the stily ‘along ths present Lises in the .
.. search for a \mifonlyrelhbh ;xg‘tocting _ﬁchﬁ;tqu&-'c Fao

. h; The advisability of ‘contiiiulig th

© 1 Ldnes altered to intlude tie lives ‘
. i sTstange atd’ othier perttiant problems.” ' it

The aduinistrative aspects of the study are probably familiar to all. The

work has. been housed in the Federal Penitentiary at Terre Haute, Indiana.Volun-
tears ar's sedurdd Trom the; inmtes of this institution with the-privilege of se-
ouring edditional volunteers from other institutions should the need arise. The
volunteers Bave been given a gratuity of §100.00, Exch has received an engraved
certificate of. meritiand a letter of commendation to the Parcle Board has been
sutmitted for éach pditicipant,i’ - - T itoero RS L

R PR s A SO SR L

Two medical officers and two bacteriologists wird detiiled.tv ‘the ‘work. Lab-
oratory and clinic facilities entirely adequate for the purpose of the study have
been installed. The dstails of clinic management and 'of-'technitdl methods em-
. ployed in the ‘culture diagncsis ‘and in the developmentiof strains will mot be
presented qther han to'state thit’all tethnical procedures wers in the hands of
skilled workef's dnd that not eny ton.gssions which would detyuét from'the high
standerds’of ‘the work were permitted, = ' v TR v - Tt v

| R g e R R ST TeR TS L

The ‘degres. of. cooperation which has, beén exhibited by the:prison officials has
been.of . the- highest; order and hap Jeft nothing to be desired: - The’attitude of
the voluntesrs toward the work as rogards willingness ¢ participate and to fol-
low instructions has’ be¢n far more wholeheartsd s wes remotely anticipated.

The detailed results which have been produced will be presented in chronolog-
ical order with scme brief comments as to the reason underlying each of the va.-
iations of technique which were employed. These details are summarized in Teble
I,
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% :It.will be noted that the use of 4 and 5 yeor old strains, strains number
. 850 and 1111, as employed oh October 12th and October 19th, 1943, was without re-
sults mhanv._'o_f:.qleven volunteeys. - o e L . -

.
badPR

- *~0n' Ootober: 20th two’ groups, of :3 volunteers: each were_exposed to strains TH#L
ond: THAR, Tespsctively., ' The orgaiisis wore.20.days old.ami 0.2, cc. of & fresh
broth suspension identical ‘in ‘density with-a McFarland. Stundard Suspension #10

[ about 450 Sy r wus introdiped 1-1/2. luches
into the ureihra. . The inoowlum was retained for 5 ninutes. THY = v T
volunteers deyeloped typical infectionsy: 5-within 46 hours, Ahe 6th within 85
hoirs.- The yolunteers infected with fgmm.m-m;wnﬂgﬂcﬁ:’;ed'by;sm‘mﬂgia-

zole. The three infections froduced by TH#2 wimin, yhich vas_aequred fhomd -

fenale pationt with & sulfonamide-résistant infestion, were;elsq
sulfathirsole tut responded prouptly to penicillin. s

. Since:the inveatigations of October:20th-ashowsd:that experimental ‘gonococcic
Anfections were.produced. 3n a1l 6 volunteers,:and since;the infecting dope’ and -
mathod used. on.October. 20th seemed unduly -severd, tha:next.atep, tcken on Octo~
ber Z7th, was aimed at’ produting experimental. infectlons: by a method, :mg,bb'would
merkedly cecrease the immediate local irritation-and which .coincided wore close-
1y with the concept -of the pormal mechanism of infection of the “male diterior -
urethra.. Fox this, purpose. strain TH#Z ‘was enployed /in-5 volunteers, . The organ-
1ss used were 27, days.old instesd of-20 daysy -the ‘suspension of orgapisks was
1/250 .28 concentroted as the originel McParland.¥lO:.suspension; the inéculin was
depesited:only 1/2 inch insteaqd of 1-1/2.inchep-into the urethra; and only 0.05°
“:gés-instesd of 0,2.cc..of the suspension of ‘gonocotci was introduced. In addi-

noiiresponsive to

:tion, the suspensign.was not retained-in- the urethre,end.the penis wos not mhs-~
.saged. - Irritative phenctiénd wers very:slightiand.not. any of the.five voluiiteers
dé“lpw m,m‘cﬁ‘on. . '-‘|: e R S ::u.‘-_:__- ,:;‘l R R ” . o

P e 1 gt IO R R ATl e g e
L4 By.November 9th; i{ hod boen Well eatablished that Styuin: THY2 vas sulfona~
nide-resistant, so strein fHFL was sed for the experimenta on that day, having
been recovered 18 days carlier from the volunteers exposed on October 20th.. On
this.day,. Novenber 9th, one .volunteer was treuted exactly us were the 8ix “suc~

cedsfully. infected volunteers on October 20th, ‘thai is, he.wos-exposed i 0.2 cc.
* of ‘HeParland #10 strength suspension cfigbubo‘obci-i)i frosh. brqth which. was de-
_ postted 141/2 inches into. the urethrs ail retained for 5 mimutes during which,
!.itime ‘the ponis was stretched and mussaged. 'A ‘typicul.infection ¥as .present, with-
':3‘ 46 Bours, ;- . .,:u ‘_'." s.“-‘.":u R R T T
e O 2 v o S S T T S .
-, .Also:on, Noveuber-9th," to, Eroups of*3 voluntesrs each:Wérs. exposed fo fur-
ther:broth: dilutions.of “the, pamo susponsion of gonocodei in. the following .manneri-
.. 0,05 0f. the -Anocuiva was depositid 1/2 inch’into: the-wrethre, the.sxcess’ being

. et ]

P s ~

~

(R0}
Ty
[ S S, o oo o el

. 25 sllowsd:%o. escapé. and thé penis’ wis not-uassaged.: Infections developed in four

and:give days, .respectively, in two of the’ three.voluhteers.injected. with oné-
half strength McFarland #5 suspensfon, while only after 18:duys did one of. iirce
volunteers develop an infection followhg the injection of one-tenth strength .’

--HoFarland.f#5 -suspension. . , o

L.

The above results appeared to indicate Vthat.‘ & woderate increaae in the FL
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t"enafty of the ih&wl_t‘tiﬁ';‘.‘ﬁﬁek"-sﬁauld yield:a uniformly successful inoculation

regime. Therefore, ‘on’ NoVember-26th, three more volunteers.were exposed to a_

15 day old suspension of strain TH#l. The suspension was of a.concentration o

McFarland #5 which was twice as strong as employed November 9th, the inoculating
dosé was 0.1 cc. instead of 0,05 cc. and wes ‘deposited 3/4" instesd of 1/2" into
the yrethia. Ohly ohe of three volunteers'developed:an. infection,. This, wad pres-
ont, wAthin 48 BOKB. . 1 ¢ FLni 3 EER L it il e pn o

AT A ¥ S +

ey P T . e e
AT NI TS S L LR S Tl Rt e A E

' 100 Deosmbii’ 44 the Suspension-of Grgahisasof strain THHL WiE 23 diys! old !
but was used exactly as o November J6th except.that. ithe conaentration of the of~
ganisns was incredted Tiow m MoRirland' #3146 a MoFarlaad. 410 densify. . Of the 3
volunteers exposed ‘only ohle’develojied a-Infectioni:.thie wos.ah 7 days. ' °

- FR A R N S b s SIS LY S R ‘ !

. These puzsling results indicated.that: possibly.the.age oij..'ttf;é',s‘tz;a“ixi'_;-‘p;as of
major, importance in the production of the disease, so strain' THHL at 7 days of
age was employed 6. December'l5th exactly as ‘used on Novenmber-26th .when one of 3
volunteers was infected withi 15 day old:sitain. THL,ovganiens,  Evén with identi-

Voo
: .

e

cal tschnique and ydinger orgarisns,.all 4 of :the volunieers. exposed on Ducember
15th failed to rsproduce”the alsede. L D e e o0 T .

.. Cn_Depeibef 18th strédh THAL: at:10-Gays.of sgs vas. used. in, three’ volunfeers
exactly’ as empliyed -in-the  infected volunteers of. Octaber; 20th ‘and’ the éne vol-
unteér of November’ 9th)-éxcept that the inoculvm,vas.not. retained and the pends -
vas not messeged. As-compaied, however; %o the.partially succesafil experiments
with ‘the other“tvo groups ‘on' Noweber: 9th énd.to.the. single.groups on November:
Z6th, and December 4th wheré retention.snd masssge alsp were omitted,. the ‘organisms
of this suspension were'’ -to 13 .days younger, _the. conoentration of the suspension
wes 2 6 20 timos-stronger, the inoculating dose. was 2 to.4 times grieater, and’”
the introduction of the organiems was 2 to 3 times deeper inta .the uréthrs, ‘ot
any of.the 3 volunteers wos infected. Following this experienceé it 'vas dccided -

to_foregs ‘fuirther'stiidies with straixi THF and o exanine other freghly-isolated
smﬁsp v ARl WA b e T vanr Lt s L B e e . i "'. »" *
Tn.v . el . VeE v sy B e S e e - 5 A . . T .

" 'n’ Ddceiiber 23rd- 'stradns THIS and Tk, ”qhadysold,and on ‘Decinber

24th; strain THFI] 7 days old, served as thainoculating. otganigm, in one’ of 3

-

groups of ‘volunteers each. :The concentration.of the grgamisms, in fresh broth as
NcFarlind #10%. The dmowit:of the. imoculwm wes 0.2.c¢. and w_ag',d_éi:d.s;_tte& 1-1/2

.

inches into ths urethra withbut retention or penile.mussege, except that’ the penis
wos stretched and massaged 3 times after & lepse of 15 minutes.' STRAIN TH#S pro-

w

duced an infection in one of the 3 volunteers but only after 31 deys (5ic):STRAIN

w

TH6, aleo produced ore infection . this. a4.2.deys. . STRAIN. TH#? . produced 2. in-
féctiong in ‘the' 3 volunteers ‘exposed. .. These; infections, were noted 'at 3'and 4
days, respéctively, werecharacterised by a moderately profuse yellow pithiléht dis-
charge, were hot accompenied:-by severe discomfort ».und were readily’ susceptivle to

sutqmi:?lé therapy. - For'these rexsons strain TH#7 vas ‘gélected for future °
studdes, " F0 L whownTioocoaeae o e 2

oo - 2
AV e s F-3a I CETICIA N e

" On Junuary 11th strain TH#T wos usud in the expopureé Gf 7. gridps of‘3 ¥olo
unteors eagh. o ) R Ol

e > 2
LT LY ¥ ..
MM KRS
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Group 1. By :leana of cottcu-tipped wothpicks 8 “14berel asiount of yellowish pu-
. . rulefit’ nateri.al vas conveyed frou an infected untrdated voluntcer into.
T, the uretlirae of the3 voLwntéers, The - -gotiococei-l1aden. pus wes’ rubbed.
» . . .well'over the distkl1/2 ‘incH of the tn'ethral acoss;  One. .'mfection .
' developed-at the end of "4 days.- IR NPT I '

KR ,'—.‘- KT

Group 2. . group of 3 volunteers was treated exactly a8 Group 1 except that
n 'gzh “yoluntherhad, “immed{dtély 'piéceding indoulation, received & pros-

NP ,tqﬁ& padgage’ vhich produted ‘amile- prostatié sécretion et -the urinery

.....

e meEtys, . Two of- the J'voluntéers in this group teprcduced the disease
by tbe end of the I.th. andAéth dagr, respectivel&. e LT Ty

/'1 *
Sere T

' Group_B ' por Veach of "the"3 ,!pl’mtgers“a cotton-tipped %oothpick ¢és rubbed ell

. ovex:the surface of 7 day’old strain TH§7- growing luxiriently- on-the.

e surface of “8611a  #V* hedls in Petri disHes{se; dishes: for each
PENRTRN, | ,.end_canveyed - ‘direttly to the distel 1/2 inch Inch of the ureth-
“ra £0, g “thorough prostitic massage ds in Group 2. Two of-the 3

volunteers developed typical gonorrhea at 3 &nd 5 days,respectively.’

Group L. In this gr of 3 voluntéers, equal parts‘df“ 10% mucir and McFarland

#10_suapension of 7 day ‘old’ strain THAT. gonogocel -in fresh broth nére
Ce thorouahly miked. * The inorilum vas therefore ‘considéred’ to be a-5%
w .. . .. mucin’ solution with & ‘condentration of McFarlahd #5, and 0.1 cc. wae
. .. .introduced 1/2 inch ‘into'the Gfethrd, AL)'thrée volunteérs developed
. .’._“ 'typiccl tonococcic infection ‘by 3, l., and 13 ﬁay:r, réspectively

Grgmp 5. The 5] yolunteers in this group fere “given' prastgtic massagas imnediate-

ly preceding :.dentiul eXposure’ as, cax{x:ie out in Group 4. Tro of the

volinteers showed typical infections at 5-and 8 days' réspeeti#ely
. Group, 6. Strain TH¥T? at 7 deys of age, was prepared in fresh broth to e concentra-

77700 Ttioh of McFerland #5. ' The amount of’ the “inoculin wes-0.I%cc.’ and ves

- e

- .. depopited 1/2 fnch into ‘the urethra” mediatew«fonomg ‘prostetic’
mq.asagq. Dnly ohg’ of the 3 volunteers e mfocted th:l.a by & deys.

Group 7. . The 3. volunteers in this group were treated exact.ly as those in Group 6
or 1+, with the additional Btep ‘whigreby” prenounced Venous- congestion wes Se-
. 77 . cured distelly to & conétricting bahd placed etound’ the periis close to
e, the’ Buapemory J.igqment. This congestion ws meinteined -for 5 fiiniites
S foilogdné’ the introduction .of ‘the “tnooulumi o:drone of; the«3 volun-
te teers B LE infectad t,hio at 2. days. ”,‘_‘f". e
'v M h' . . 7

;n the aaven. groups exposéd on this aay (Jonuery llth) thcre “Was not nny' attenpn
" mede tO retain any oxceds amount of inoculum. In ‘avery instofice thorough menuzl
massage of the glans penis was carried out by thé volumteer 'under ‘clése ‘serutiny.
In 19 of the woluntoers this message vas continued for exactly 5 minutes, In 2
men,. nLBEUgE. Nas "ordered diacdﬁtinued et 3-/2° minutes becauée or pronounded tur-
gesconce. Theso latter mon ‘did #idt develop gOMOTTHeks v - e

w

Encouraged by the results of the mucin experiments diacussed in Groupa 4 afed

NAS 0003117



-sb

5 of Jenuary 1lth wherein 5 of 6 volunteers vere:‘infected, 6 men were exposed on
. . January 15th to.double the concentration of organisms and of mucin used on January
11th. The strain émployed was TH#7, which wes again 7 deys old, wes'from the seme
_‘patient, and inoculation was followed by 5 minutes of message of the glans penis.
Three of the 6 volunteers had previously had prostatic massége. All 6 men foliled
to develop the infection. ) Coe e S
o n p.-Tt.was then considersd -thet the concentratidn of mucin may have been too
- - - great (108).on Tanvery 15th; ‘80 again 6'vélinteery weré exposed. on Jan 19th
. exactly: as: Groups-4-and. 5. had>been exposed-on Jamunary 11th, eXcept that the streln
TH#7 ovganisms (again from the. same patient)’ were 8 'ihst.e'aé of 7 dnys old. Three
of the volunteers had previous prostetic mnsssge and three hed not. The glenms
. penis wos massaged vigorously- by the voluhteer fof’ 5 minutes following inoculation.

One infection.developed.in edéh group at.6 .and 10 days respectiyély. Obtaining 5
infections in.6 volmteers on Jemuary 1lth,’ follewed by complete failure to infect
.gyons -of "5 men on’ 15th, .and by dnfecting only- 2-of ‘6-men’ on Januery 19th,

_the indications were that further studies with e mitin-containing “Inoculum would be
of .questionsble value. - . - ATt s e

i »

.+ In reviewing the studies up to this point~it will be noted that the method
.employed on Optober. 20th with. 6 ivolunteers, and égein-on November 9th with one man, .
was the only e vhich umiformly had produced infections.  This method required 0.2

cc. . of eFarland #10: suspension :to be’ introduced to a depth of 1-1/2 inches and
retained for. 5. minutes, vhile the pendulous portion of the wrethre was stretched end

massaged. .-Although:-the gbjections to this method 'in any -study involving the test-
ing of the usefulness of any topicelly applied prophylactic agent are obvious, it
‘did appear to,offer s. reliable mezns of prodicing experiméentel gomococesl’ infections

in the male.urethra, This:method was_therefore employed of'January 22nd, using an

18 day_old.-gravth of strain TH#?.. All 3 volunteers’hdd typiccd {afections by the
énd of three days. ) oy . o

-

TR Y Kthoygh his drastis. method had worked with 3  &iffeFent siriins on 3 dif-

ferent occogions: to infect:all 10 volunteers exposéd, it was devided to test this
procedure, again- in 3 .volunteers. . Accordingly, oh Jenusfy 25th strain TH#7, 17 days.
of ege, ves employed. All 3 volunteers remain free of the infection to date,

.-

O B T L I L A A P
" 777 Without delaying. for :the results expected in théigroup inoculated on Janu~-
. .ary-25th;  strein TH#?-of . 19 days of oge, -wes used £or experiments ‘cérried out on
_Jenuary. 27th. .One.gon wes exposed:exactly as ‘calléd for by this méthod. Six men
were similarly expoged except..that the mumber of oiganisms in' the inoculum vas re-
duced one-half for 3 of the volunteers,. and to 1/10for the other 3. Three vol-
unteers were also exposed exactly as required by this method except that the 0.2 cc.
of McFarland #10- incowlum.wes. introduced only 1/2"inch into thé urethra fof re-
tention and.massage for 5:minutes...:Not any of the }Q i\‘e':i_ exposed-on January <7th

,x,.hay_o‘.@pte).oppd-.-:bhe; infection to'date. . @ T, o
R P T T T T T T
... ~.,.The above disoussion hus been.limited by following a chronologicul’order,
The rollowing tables are concerned.with groupiiig the various ihoculating méthods
which have been employed. ] ’ ' .

.
T . N
% T c.J . saw b owx S§ Ve
v * . - x

% © e
\ e
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Dec. 22 ™ #5 8 d.

Nove 26 ML

2 LSk - h . - 9 -
. . ’
b - bl - a .y
.0

Tablo II -

No Massage - no retention.

ga_to Strailn Age .. . No. Vol. No. Infected se
8C . ‘ m'ﬁl’:"‘ 23 d:. e i 3-’. . . cee o

In 1-1/2% .
ec, 18 TH ¥} 10 d.

bgc, 23 TH #6 8 d.
Dec. 24 T #7° 17 4.

B oo v o w ow
M v B e o
e
N

" Table IIT T

Jan. 11 TH®T T &. 3 o 0.1

. " %.(venous 0.1
congestion)

—

v e » of . -
S N T A IR LI U]

Dec. 15 TH #1 7 4.
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Y . . .
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Table TV

&)

LX)

HoFarland #10 in . soe . . T T L -
1-1/2 _

o -
i

oot 20 '%ig%iiét‘ %e'd. No'3‘,01' W B '3'9'2’ j"

Oct, 20 TH#2 - 20d. 3 3 0.3.

Nove 9 THAL - 184, 1 .1 0.2

Jan. 22 TA7 - 18d. 3 " 3 0,2
Jon. 25 TH#7-  Wde 3 0 . 0.2

Jan, 27 W#  19d. L ;0 0.2

Total 14 L

And on Januery 27th with TH #7 - 19 days old = 1-1/2" - retained
and masseged 5 minutes: lcFarland #10/2 - nonc of 3 infected.
McFarland #10/10 ~ none of 3 infdcted.
ind again on Jun, 27th with ™ #7 - 19 day.» old -~ 1/2" - retuined
and uassaged 5 uinutes:. MeFarland #10.. .- .none of. 3 Anfocted,

~ Total 23 volunteers 10 infectod

ETR & 7 L Table V
... UCIN EXPERTMENIS

No retention ~ Glans Penis nagsaged 5 minutes - 1/2" depth. SRR
January 11th TH #7 - 7 d. - HoFarland #£.- fucin 5% . ..

3 of 3 withéut prostatic massage: - infected
2 of 3 with v ;. infected

ST

~ e

January 19th TH #’7 ~-8d. ~ s.icFarland #5 - wlucin 5;4 L.

lof 3 .:ithout prostatic wassage: - infected
1 of 3 with'~ 5 " " 3 - dnfected .

Jamuery 15th TH #7 - 7 de -ﬂcFarlano #10i~ faucin 10m °

3 of 3 without prostatic uassage: - no infections
3 of 3 with " " i - no infoctions

Sumaarys ¥ rostatic nassage volunteers: infecte

Without " 2.1 3 4 " : .

L
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t}"\'u u'!..li A "" M
., Table VI .

gncm.s.isiﬁ'aeu CEAYION {MH #7)

Date  Date ¥ Jaw n -

v T Nos of Miasber

laken  Used Age znocumt thod
Jan. & Jan, 11 "75' ~Swab 'fr'a:(‘P:e'!trE i's.' dish
" " 3 ‘uicin-5% % iicFarland #5

" " We¥erdend #5 in Broth
" Jan, 22 18 ‘hg‘F #10 Retention & sdussage

J’an. 8 Cifen g -y e “Tiudin - ioa- S Moarland 110
SRR SN (X X T ~1?7 7 %5 ek 710, L Retention’ & »xassagé
& “‘” ‘J&n. 27' 19 “"M‘CF;_}TIO -"‘"’ " "‘:’: i "”‘" i
LN ‘0 .-...'1.-3" v"~.:’. .19 ch. lo/z .:"\"“"s" . f‘ i
.' . LR PN ] 1-19 ucF. .”10/10. Ty - W . .‘

[

.'3

oy 6. .' L ‘ o
3 o "
2 S 0 i.
o .
3:: 3 0 L :

Jaf‘r. 1 JansAY 0 cdDivebt -moculguon .-

Jan. 19 8  gucin 516 CASFariend £5° 0 o

L} &
< Wi T L B e A Y To. Q va, oL ?
5 . . . ° R W T, swien % S
o1} SN s e jor A [ ‘._.,3__._.&‘&1”." .\g. SO
PR vy e . . f . .
ML LY 4 - LT THA viou el .
.
e ~ L.'! 2
M RS - Y 5 S . . . e . .
el i “l [ S iy T b‘l‘ vII wose T b, vy
T, '-._.-,, R TACY) a e RIELITR .
1 ' - o 4. P o sl il _i s ¥ . -x a4 o~

.

35,7V Sinfections o - NEC
53-8l VTN SEary previtus 'GLC. LT
73 bpididymal discomfort 41

100. volunteors ., 5 ,' ‘_"'" 89 voltmteers (omitting old strains)
5. e .

0 35" tnfbotdob <L ho Hibtoty pRovions G0, LW

. et . bistory of provﬁ,ous G.C. =14,

KX ,;‘ 4 0 ECI s '{\;:‘- - ',. v ‘:'—‘.. . -'-"w

First 18 infections (in 40" voliinteérs < 23 previous’ G.C. )

Next, 17 in{ectiong (in 49 volm}teera do previqqs G.C,) |

“of" the 35 infegftions progucea 14 patiqntq,did not compl:,in of apic.iélymal

di&comfor:t.z 7 sithout’ pravious .G, .

(X2 Shtd oen LS - ‘\ . =
‘_'" . N ' ' “ '.::7 with prevxoue G C. N

e DU Ll "' | Y *
ey it ey, T EYR N A ':v": Candt T
‘,lix::"_- » RLIAMINE » »
wiv 2 Yo MLt sttt
bt Yo, et JE
IRD/RLONY » [

.;.7._ o 10

s v b e
] b
4 . PZI I eoxt
o '
v » s M '
..\. * .
. (S .
L . 1
.
. v
. oraty
v .
fee . P S
.
. v e
» >
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Ig nbctigg ggg
]l dsy - 6 infections 7 days - 1 irifection
& deys- 3- ' 8 days =1 "
:..3.1@,8- 6 . L] '10 days - l "
4 deys- 8 ¢ .1 dyE =1 n
5 days~ 3 " 1o, 13°days =1 M
6 days- 2 " L.t . 118 days.-1 ™
: --31daya.-1 ",

» .
L L )
Pov et aotn Sarere wrvam g

The studw has thus far been characterized by the singular ebsence-of any
obvious factor or factors which might be expeeted to presage the success or fail-
ure of any method explored. - The most - -plausible ea;plana.tion for the erratic re-
gults appears to rely upon the well-known fact of individusl variztions in sus-
ceptibility to many diseases. For gonorrhee this. may readily be assumed but can-
not, in any ny, be considered &s proved.. : .

o;mger hdve b gg u sed only once,’ §__ tha& 1o informetion is avai.lable
&s to cantinued &Mﬂé&x or mﬂm

“ -I€-the-stady.-4s to. be_.continued, 115 nay be poeaible to evaluate the merits
of the té11lowing plans aimed &t producing & uniformly relisble infecting tech-
nigue:

1. The cultivation of the inoculatcd organisms on medie containing
pooled humen sera.
2. The use of multiple strains of gonocouci in the infecting inoculum.
3. The use of certain concentystions.of various wveginal bacterie, togeth-
¢ .:,...er with the gonococel as the inoculum.
Tk Préliminery selection: of the volunteer by accepting only those v.ith
a8 low bucteriolytic titer. against the organisn employed (Sp_i_gk

" . 68 .
Ll Seke mdot ma@r&ina. s e
6. Selection of a new strain fron a t‘eule patient for esch prophylactic

survey.
7. Irrigation of the nrathr& by mechanical chemical or"biologic ngents,
. clud alcohol, previous to the :lntroduction of the inoculum.
R 1 CQbinations of tv:o or more of the above auggested means.

.

A review of t.!\e ’data docs nob suggest that. xitid.n .a"1imit of 4 weeks from
the time of securing the strain of gonococel is the age of ‘the incculum of im-
portahce. ‘Nor ‘cati: 4t be shown that -the depth of. introdwetion of .the inoculunm,
the concentration of the-inoculum:gbove HeFarland #5/2, the amount of ‘the inoc-
ulum above 0.05 cc., the reteation-of the jnoculum, the massage of the penis or
of the prostate as employed, or an absence or presence of & history of previous
gonorrhea, have been significant factors in the production of the disease.

Again, if it is desired to continue the investigation, it mey be adventa-
geous to consider the inclusion of certaln studies having to do xith the produc-
tion of sulfonamide-resistende by subminimal therapeutic doses, the course, val=-
idity, and response to verious antigens of the gonococcus complement fixation

]
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Table I, Method Summary, Comperiscn of ZEfficacy of Agents
Injected Intraperitoneally,

Agent ' Dosaze . .. J " - . Rosults. L
. /. ot Time ' HoJofy Tot.io,. No. Veginal Cultures 24 h:‘s -after Ino
Inj. Injs. Expts of Mice: 'Nb. % plean Coloncy Count//eult,
’ -
e |- - 12l fn 4 - e25,6
: - ) oLt . . PR
Seline | . 2 i2 lpe& 6 |25 | 7 304 25,8
: ! 8 hrs, b :
' P afa fme 55 ia el el - 100
Norse Serun i 2 P2 ‘pre &;: .8_"! 48 19 ‘39,5 .. 62,9 |
: | 8 brs;. ! ; ' i
-1; - H :‘- . H ’ |
ooz ! 1 |pe 7 2 j15 ! s5: 333 39,0
] H
Ege Abumin,!. 2 !1 lpre & 3 | 39 37 94,8 160.0
Merck lJ.-lo ! §{ i
) H { 4 : :
Milk Powdorr 2 1 ipre L 5 i 46 |4t - 956 127,8
B £) [ R ! : bt :
[oor ¢ ol AR ]
: B S T ' ’
- a0 o v N :
Blood Album~i 2 {2 |‘prea: 8 | 81 78 96,3 257,8
in - Difoo ; 1120 | 8 hrs 4 :
: S oo :
et : 1 pre ;;- 8| 4 42 95.4 163.8
e : . I ol
: i : T . ' ! .
Acaciea ;1:18 1 ! pre '; 1 4 4 . 100 171.2
Agar - ] 2 l2 pes& 2 7 | 7ii00 160.8
1:100 | ; 8 hray, '
e j e 28 ol 8.5 161.4
‘Churooml” "2 - vpre § B |12 ‘1. eL6 117.4
{ 1310 ; . [ ! N
AU P VI S S |
Mieth™ [~ 1 " Tpre 411 9 i 8. esel . 115,8
TR
T L Ty NIy RPN H o

-
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tests of Price and/or Kolmer, the persistence of sulfonanide-resistance of
gonoceccl passed through.successive (human) hosts; the relationship of the
bacteriolytic titer against the infecting gonococcus ‘before, during,

after truhent, a6 vwell as other related problems.

**'*-‘**

Certain technical details not included in Dr. Mahoney!s report were 8lso sub-
mitted. These are not reproduced here cxcept the statement that the culture mediun
used was the McLeod medium.

Dr. Mahoney smrizbd the Report by scying that in his opinion the results
obtained indicate that the study probably cannot be pushed to & successful conclu-
sion insofer as it concerns prophylactic agentsgy or thot at leest this would require
tine and the expenditure of _money '*hich goes beyond the preseant contrcct.

'mere ensued a general discussion of Dr. Mahoney!s Report in which certein sug-
gestions for further studics were mcde, as follows:-

Dr. Herrold suggested that for the inoculum there be employed a suspension of
gonococel in equel parts of non-inactivated rabbit serum, plus triple distilled va-
ter.

Dr. ¥iller emphasized the fsct that Table VI of the Mehoney-Yan Slyke Report
suggested not a variation in susceptibility of the host, but instead veriation in
strein virulence, since strain TH#7, tsken from the petient on January 4, produced
1% of 18 infoctions, on Janucry 8 ome of 17, and on Januery 11th 5 of 12. Dr. Miller
mede cortain suggestions with regord to transfer of orgenisms on culmre medis and to
volunteers. -

Dr. Hill discussed the possible ussociantion and colony type of virulence, and
also suggested that it would be desireble to use for transfer to putients cultures
which hed beon grom cn artificicl media for approxinatoly 6 ’hours.

Drs. Herrold, Hill, and Miller agreed to write out their suggestiona and t.o
transmit copies to Doctors Mchoney end Van Slyke.

Eal
-

‘ THE PROVIYLAXA OF GONOCOCGAL TVFECTION " {X THE VAGIVIE OF DAATUTE
FEWLLE MICE (OEMcmr-197)e Dre Justina Hill -

The Report of Dr. Justins Hill is summmrized in two tables - 1 and 2 - which
are appended herewith.

"o on
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I. Prophylactic @ sorinents, %‘re:’.t*;:r;::t 2 Hoary . fior Juozulation

a

Praoghylactic Treutmsnt

L]

No. 28 fet.lo.

# Vasinal dustures 2. hrs after Inoc.

P

_ P2r vaginam unless other—! Fxptu. ) of Jihowy J
wise indicatod. : No. ! Per cont
igont : Dilution |

T 18 128 oL 75.8

argyrol 110 5 30 0 0

.30 1 7 O 0

. 152006 1 5 1 20

+ 11000 d 5 3 ‘60

- 1:2000 1 .5 4 80

2rotargol 1:50 by 7 2 1.6
12100 1. Y l T2R2.2
13200 2 14 17 50.0

Silvsr Pie- | 1:400 7 50 14 21.2

rate in

Jelly ,

Jelly basz | - 3 25 16 65.0
argend cal 1:200 L 5 0 0
#3 in Water | 2:400 a2 2 ) 82.6

1:500 3 -12 7 5503
1:1000 4 19 12 63.1
1:2500 3 1 10 Ti.4
115060 4 20 13 65.0
Aol cul 1:200 1 7 - 3 14.3
#89 in Water] 11400 .2 22 16 T2.7
(soe below) | 1:500 3 12 5 41.6
112500 3 13 10 55.5
1:50CH & 19 15 79.0
argenicul “od 1:200 L 13 Y 50
115 in water s 111000 4 13 5 46.1
t 232000 2 10 8 80
134600 2 10 10 100
araenc.cal 11200 2 9 2 22.2
#Xi4, in ws.tcxf 121000 2 I 2 22.2

- a
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‘ . "
|
’lrsenical J | L2500 2 2 1 76.9
002 111000 1 ! 2 50,0
L F 125000 1 "8 £ 40.0
: +
Yuitadivzine | 85/60kg 1 i 5 454 !
i BE 1)
13100
o salt 1 G 5 é3.3
P TR
Srystals 1 g 4 bhel,
JET Ve
lsul faneri zine Lga/60kg 1 4 2 50
par os
8gs/C0kg 1 1 6 5545
2er 08
i Orystals 1 12 5 41.6
i ST vaz. .
Gulfathiczolel 4gn/é0vg- 3, 2 21 87.5
(sc2 below) |[puros ..
t Urystuls 2 23 18 73.2

e SR R i v soem oovomnd
fen 6 amacn 00—t et e m s 2en S - e SRS

C.-':i.‘:a"l Ointo 3“ 3 —13 3 1300
151 Lanolin &
Potrolsatun

NMenoiin- - 2’ 11 3 72.7
Patrolutun
Bage
jrmy Buse - 1 9 8 88.8
i".) . J-
312060 15% 2 15 8 .53.3
' Thissols
£-- 1037 "Palonsl 2 15 1 6.6

) 30%

< larny rropt . B-20€0 4 9 0 o

r@o. 1 C-2037
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PN o PO 1 . 1,
Army Base - 1 ; 8 5 6245
No, 2
B - 2059 16 * 2 15 8 | 53,5
Thiazole
C « 2036 30% 2 14 0 0
Calomel )
Army Proph. | S-20594 4 32 1 © Bl
Noe. 2 C~-2036
$r
No. 85 1$1000 ‘ 1 9 0 0 |
in Base A ‘ |
|
)
No, 85 . + 121000 B | 10 6 €0
in Base A
“Base B 1 10 6 60
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2\ (FFICE OF SCIERTIFIC CH AND DEVEIOPMENT

VENEREAL DISBASES REPORT #15 (ABSTRACTED)
Abatract of Final Report
30 April 1944

The prophylactic effectiveness against syphilis of ointments con-
taining calomel in different particle siszes was tosteds The base for
the ointments was comncsad of equal parts of hydrous lanolin and white
petrolatum, The different calomel particle siges tested werc 100 mic-
ra, 5 miora, and 1 micron, In testing, one of various amounts of the
difrmnt particle sise ointments was applied to a superficial incisie-
on in the skin of a clipped area of a rabbitts back one hour afler in-
ooulation of the soratch with syphilitioc testiocular emulsion, Irotect-
ion was J by lack of chancre formation and by negative lymsh node
transfers six months after inoculation, The effectiveness of the calo=
mel ointments was inversely proportional to the ticle size of calo~-
?lt.m :}.h‘ 100 miora particle size ointment was almost completely inef-

ectual. ‘ .

Pour phenyl arsenoxide derivatives (7-a, D=66, 90=g, D~1001A) ob=
tained from Dr, Harry Ragle were tested for prophylactic effectiveness
against asyphilis, o compounds were tested in solution in propylene
glycol, Conoentrations of 0.8, O.4, 0.2, O.,1, and 0,05% were tested
with all of the compounds except 90=-¢, with which the 0,08% concentra=
tion was omitted and tho 1,6% concentration added, Thess compounds
were tested by rubbing them into superfiolal inocisions in the skin of
clipped areas on rabbits! dacks four hours after inoculation. Partial
protection was obtained with the two higher concentrations, D-1001A
proved to be the most effective compound tested. '

orEN
The complete report, filed in the offices of the Committee on Medical Research and the Division of Medical
: Sciences, National Research Council, is availsble to authorized | - vision of Medica
 Contihuion Avence, Woshingion €5, Dr . - 1 +uorzed perion cther on shrt loan or for examinaton et 2101

-
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fice of Scientific Research and Development .t

T[S Ril1ip Miller, M.D.
assistance of Edward Tamani, University of Chicago)

. The wvirulence of a strain of gonococcus for white mice was
enhanced by persistent animal passage until tine virulence reached
& level which enabled inocula of less than 10 gonococci to initdate
lethal infections with regularity. One hundred and thirty animal
passages during the course of 15 months were required to raise |
and stabilize virulence at this level.

This strain surpassed all others in its response to mouse
passage. Results with ten other strains out of a total of 70,
were sufficiently successful to bring the ninimum lethal doses
within the range in which death could be the result only of a
ggnuing infection rather than of the toxic action of the gonococci

cmselves.

The strain's ability to retain virulence during subcultivation
on artificial media increased gradually throughout the course of
the series of animal passages. In the beginning each subculturc
resulted in appreciable loss of virulence, but toward the end of
the sories four subcultures could be interposed without loss of
virulence. The oxperimental goaocoocal infection produced by this
strain provad highly satisfactory for testing in 1%_}2 such chemo-
therapeutic agents as the sulfonamides and penle: . '

Methods and media are descoridbed. Inoculations were made
intraperitoneally with gonococci suspended in mucin. Death usuelly
ocourred betwoon 18 and 36 hours. The pathological changes were
those of generalized sepsis.
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L E ORT_#15 (ABSTR

Abstract of MS. for publicstion
26 May, 1944

THE LOCAL' CHEUICAL PROPEYLAXIS OF ES:PERLAINT.L SYPUILIS WITIl PHINYL
ARSENOXIDES. Harry Eagle, Ralph B. Hogan, and Ralph Fleischman.
(U. 8. Public Health Service, Johns Hopkins Hospital).

l. liine trivalent arsenicals (the P-OCH2CORRS, p=COMH2, 'p-SOoNH5, p-MHCONH,,
3~NH,~4~CONHp, 3~NH~Li-COOH P-S0,NHCH O, p-algc&ﬁncn;ecomz, and p-OCH2COOH
mensl arsen-oxides] huve beer. studied with respuct to prophylactic activity
in rabbit syphilis. Oce-half cc. of solutions in propylene glycol was rubbed
for four minutes over a superficial skin incision, at varying intervals before
and after its inoculation with a suspension of I, pallidum (Nichols strain)
‘containing 107 organisms per cc.

2, All the compauunds were found to be efiective » approximately in pio-
portion to their treporemicidal activity. The cc.centration necessary to pro-
tect half the animnls when spplied four hours after inoculation varied fron
0.06 to 0.15% in the case of the more active compounds to 1.53 in the case of
the least active compound. )

3. The effective concentration ¢f the p-CONH phunyl arsenoxide varied
with the time interval between inoculation and appiicat.ion. The prophylactic
efficacy of this compound, although definite » wus somevhat less pronounced

- when it was applied before inoculation.

4. The effect of the p-CONH \Qotnpound and, presunibly, of the other arsen-
oxides hcre tested, was due to a aixsect treponemicidal sction on the orgunisms
i?‘ the sikin itself, and not to = systemic cffuct on an established infection.

7. The stability of the selected compounds here discussed, the time interval
over which they remain effective, the low concentration necessary within reasonable
time periods, and the absence of local irritative efiects at those concentrations all
offer promise that some of these coapounds may be of value in the prophylaxis of
the human disease,

)

- The complete report, filed in the offices of the Committee on iedical Research and the Division of Medical
" Sciences, Notional Research Council, is available to authorized persons either on short loan or for examination at 2101
~ Constitution Avenue, Washington 25, D C .

z
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' SLASTIFICATION OF THIS REPORY
S e Ty . WRSGARGL M3 BEEN REDICED T8
of the
OFFICE OF SCIENTIFIC RESEARCH AND DEVELOPMENT OPEN
Repart | July 1, 1944,

NAME OF RESPONSIBIE INVESTIGATOR: Medical Director J. ¥, Mahoney, USPHS

SUBJRCT: Prevention of Gonococcel Infection in Experimentally Infected
Human Volunteers.

" CONTRACT NUMBER: M-3169

Effective at the close of business on Juns 30, 1944 the above-
designated investigation was terminated,

The progress of this study has been reparted in bimonthly progress
Teports dated September 7, 1943; November 1, 1943; Jemuary 3, 1944; and
Moy 1, 1944, A detailed interim report m-mdg on February 9, 1944 and a
memorendum concerning the current status of the ‘s'tudy was submitted on
Narch 7, 1944,

In the oourse of the study a total of 247 patients were experi-
mentally inoculated, of which 82 developed gonorrhea, In spite of the use
of different strains of . gonorrhea, modifications in methods of cultivate
ing the organism and of imoculation, it was found impossible to infect
with a degres of regularity which would be required in the testing of pro-
phylactic agents. As a consequence terminmation of the project was recom-
mended.

A final, complste repart of the study is in preperation and will be
subaitted for approvel for publication.
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< VERREAL DISEASES REPORT No. 17 (ABSTRACTED)
. OPKN COMULTTES ON MEOLGAL sedmafiCH
e : of the

-Office of Scientific kesearch and Developaent

i

Swwary, & mual Report

JUl‘.‘/ 15 ,‘ l"/“:‘.i»
Contrict Nos
OFM—cny 197

” R Cﬂum Keaponsible Investizutor: " Justina Y. H:.ll
)

Cla ject: ctudies and .mvhsti._,uuon*z in Connection sith the Establishue~nt of
. o Gopococcal Infection in I&perimental Mmimds by dethols
Applicable to the Study of Venereal Disease.

Investig tions have been undertoken along the foiloving 3 liness

1. studies of prophylactica by ths method praviously deser ibed

2. stuiies of the agents whigh prolon': the aurvival tme of ponocoecli
and the inflammatory responss in the vaginel mucosa of the
prepuberal nouss.

3. stwlies of the gonococcus for the purposs oi‘ selection and
suabili ation of the inoculum.

1. Studies of Prophylactica by the method previously daseribety e
intraperitonseul injection of 2 ml. of "5 par cent bioodl slbumin, icllowed
ty vaginal iusoculation, tredtueni 2 hours after inbculati.on, culture 7/

 hours after inoculation. The results are swavarized as follovs:

Prophylectic . ,r.: of rvecoverizs of gonococei
- T 2L hics af'ter j.nocu.\ution

0 o , 89.1

any Bu.Je Ho. 1 .o 730
drmy PrODh"lP.cti.b No. l 1007
8-2060. 15% sulfathinzole in Army Base No. 1 : 51.4 :
‘ 0~-2037, 30% Srlcowel L " won ] 12.3 K .
arny Bato Ho. 2 A . . C66.5
army Prophylactic No. 2 X.3
8-2059, 15% sulfuthiasole in Awmy Busa o, 2 - 58,2 .
) C-2036, 30 % Calomel . " a oo, 66.6 N\
504 Pstrolatum, 50% Lanolin buse . . 72.7 \‘;'
Cnlomel Ointment, U.L.P. , 1z.5 A%
Sulfadiazine per o3, 8 pms/60kgm 454
crystals per vaggnen &Aool
\'later per veginam, control for the above 31.8

The complete recort, filed in the offices of the Commlttec on Medical Research and the Dlvlslon of Medical

Sciences, National Research Council, is available to authorized persons either on short loan or f ination at 21
Comtituhon Avenue, Washington 95, D. C. ‘ n or for examination at 2101
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Agent Given Intraperitoneally % of recoveries of Gonococel

24 hrs. after inaculution

0 19./4
Sodium Chloride, 2m., once, bsfors inoculation 20.(3
Horse Serum, 2 u., once, before inoculation 33.3
Rorse Serum, 2 m., twice, before & 8 hrs af'ter inoculat-
ion. . 39.5
Egg Albumin, powdered, 2'ml. 5%, once, before inoculation 62.5

n " ] [ ] 10% [} " "t ,94.4
Milk Powder, 2 ml. 10%, once, befors inoculation 93.8
Mucin, Granular, 1 ml. 5% * " " Niveds
Blood Albumin, 2 ml. 5% ¢ LR " 89.4

" W v twice,before & 8 hrs after

inoculation 96.3

v

In smeller ssries marked affect was also noted with 2 ul. 19% asiteic,
i.p., - or 2 i.p. injcetions of 1 per cent ogir, 1 i.p. injection of 2 wml. of
1 per cent charcoal, and with 1 oral administiction of 0.3 ml. of 24 %
alcohol. Results with histumine acid-phosphute, insulin wnd phenobarbitvol
were not good.

Application of this method to tests in mize inoculuted intlravenoussy or
subcutaneously wiith Streptococcus 203 or with a Type 1 pn.urococcus she~ed
that the intraperitoneal injection of blood albumin (1) incrensed the
mortality and (2) shortened thz duration of lifs.

3. * the Gonococe Y h Ppose of Saj ya

During the course of this investigation it has become evident that
the gonococcus is an exceptionally lubile organism, which degrad:s »upldiy
upon the usual media. Obsorvations are baing made upon the types of culonies
obltained on & variety ol media £rom clinicud cuses, in order to Jdetzrmira the
types associated with acute, untreated human gonorrhen. A study is buing
made of a number of different media, of the influence of various physical wnd
chemical factors upon the type of growith nnd fros the point of viea of
stubilization of the inoculum. Thise studies are being purallel:d by
obdgervations in the fertile egg, from the point of view of finding « medium by
which the organism can L2 "smoothaed".

It is belioved that only by a coumbination of reduction of host resistance
and ugse of undegraded gonococci that a itrue muimal infection can be
established on the mucosa and that control of the inozulum is esseniiel for
all types of in vitro or in vivo experimentation with H. gonoorhocas.

The complete report, filed in the offices of the Committee on Medical Research andd the Division of Medical

" Sciences, National Research Council, is available to authorized persons either on short lean or for examination at 9101
Cm}mton Avenue, Washington 25, D. C.

* e
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CLASSIFICATION: RS/B2
OPEN

Ven.Dis. Sb T No, 18

COAITTEE ON 1EDICAL RUGEZARCH:
of the
OFFICE OF SCIENTIFIC RESIARCH AND DEVELOPHENT

ANNUAL REPORT NO. II

Date: August 1, 1944

SUBJECT: (1) Chemoprophylaxis in Gonorrhea, Venereal Lymphogranuloma
and Chancroid.
(2) study of Sulfonamides in Ointment Bases.

CONTRACT NOes OEMemr-204,

The investigations of the 'farner Institutc group led to the
adoption of one of their formulas for the chemopropihiylaxis of vencreal
disease, for use by the Armed Forces.

Stabilization studies on tho calomelw-sulfathiazolo ointmcuts -
woro continucd throughout tho yoar, with results us sot forth in tho
proccding bimonthly progross roports undcr this contract.

It should by pointod out that tho ruscarch Jfforts of the
Warnor Institutc group, for thc sccond ycar of their contruct, worc
proseribed Ly the membership of thoe Subgroup on Vchicles.

At the roquest of Dre Herry Exglo, various drscnicel come
pounds, supplicd by him, werc incorporuted inbto two typos of ointnonts.
The commonts cnd suggestions of Dre Bugle vorc studizd ond sirplog
submittced to him.

This contract sxpirod July 31:, 1944 und nc cpplictticn wia
madd fur roncwal. \
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RS/B11-8 . OBMemr-197
COMMITTEE ON MED1CAL RESEARCH . '
© of the - ’ M é;
< . Office of 5cientific Research ano Dovelopment‘. . “1 D,L .
_ VINEREAL'DISFASES REPORT # 19 ! .
Received for distrioution 14 November 1944 ' e

Justina H. Hill, D.Co¥ - -

(Paper presented before the Cl:tnicc:l Socicty of Gmito-ﬂrin&ry Surgeons,
LApril 1, 1944, and to be’ publ:lsh»*d in the Transactions of” thut Socivty. )

) During “the, past two ’years bacteriologic vork in our laboratories husg in-
cluded intensive research on the gonoccoccus. The purposc of this raport is to
summarize briefly the three main aspects of this work as follows: first, & con-
stant effort to improvc 1aborato‘ry methods for the récovery and identification
of gonoccocci from clinical material; secona, studies of drug resistunce; und . . '
third, research pertaining to the developmnnt of a mucosal infection in animls -
and of & method for the evaluation of chemoprophylactics. : ; .

1. Routine Procedures. It is now recognized that the use of cultuvc mr thoa«' .
is essentlul except in acute, untreated “urcthritides or in frunk chemotherepeutic
feilures. No exact.diagnosis in asymptomatic gonorrhea in the male or in slmust. ...
any type of this disease in the femele cdn be made” by microscopic examination. -

No rigid criterion of cure can be established vhich does nut neludc the use f -
series of cultures made aftér the patie at's system i free from all tmcc.s of" t :
chemotherapeutic agent which has beén employed: :

Although & number of satisfactory media fér primary isolutions Of the gonu--
coceus have been deseribed, most of these require the usc of meat .nd ure: some-
vhat difficult of preparction. On the busis of preliminary investightion of thee.
influence of a number of substances upun the growth of the gonococeus, Miss Huffor
and I found that @ simple meat-fre. medium, a cystine, glucose, chocolute blood
agsr, gave results compartble to those obtuined with the usual media prepared Tron
a meat base (Huffer and Hill, 1943). W%hile it is our cpinion thet further inves.'
tigation will rcsult in even better media, the trond towurd simpler formulie und
euse of preparution fr.cilitates the inclusion of ygonococeus culture methods i
routine laboratory proceduré. The oucst:lcn ‘of the developnent of satiasfuctovy. .
media for the transportation of qpccinen., from outlying clinies to central libor-
atories is of the mbst urgent importunce, if‘ the culturc ‘nethod is to bc as idrl,,r
applicable as it should be. .

Inprovement of mcthods for the 1dcnti£‘ic...tion of the gonococous v.cald be r,f
velue. The fermentition tests vhich form the élassic moens of fdentificuticn nr. ..
time-consming and must .bc curefully vatched for the detection of crrors. Foi-
lowing the récent work 'of Pheir snd his associates (Phair, Smith snd Root, 1943),.
Miss Huffer has immunized a number of chickens with gonococei and has also worked .
with polyvulent anti-gonocdceal chicken a+rum prept»rcd by Sharp and Dohme. While
in genural agglutinntion titers with these sere huve been higher vith gunoeceed
than with meningococei, some cross ugglutination with meningocoeei hug boen found
and some difficulty with auto-agglutination hes occurred, At prescnt ‘

#¥ith the collaboration of M.E. Turner, S.V, Huffer wund E.E, Hell,

##The work deseribed in this part of this p.per wes done wnder a contract recum-
mended by the Committee on Medlecal Research, between the Office of Scitntific 2.- ‘
search and Development and the Juhns Hepking University.
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the method permits repid identificution of . given organism as a spocies of
Neisseria apd it is hoped thut by further refinement differentiation can be , .
obtained within the species J. Gongrrhoete of carriery-avirulent or virulent

strains, o matter of jublic health importance. This work is temporardly being pout~
poned until immunizations can be.nude which wiil yield uore highly titered anti-

sera and until better definition can be'obtainad of the phases of the orghnisus uged

as antigens.’ :

; 2. Drug Resistance Standardization and improvenent of methiods of deteruining
3 drug resistance are pertinent at this time, vhen the increased incidence of .
sulfonsmide resistant gonorrhea is being established in wany widely sepurated |
areas and when the evaluation of penicillin is in the sume stute a3 thut of the
sulfonamides at the time of their introduction. In this country no buse line was
ever established of the normal resistance of gonococei to the sulfonamides, so that
S we have today no uccurate basis of comparison for the determination of .increase
L 0" gonococcdl. resistance. The time to determine such a hase line of normal .
penicillin- resistance of the gomococcus is now, before the drug has been videly
- used. If this can be done by valid methods, we shall be able' ten yeurs:frois now
- to deternine oy statistical comparison whether or not increesed pepiciliin resisienip
has developed. If such studies are. to be made with any chemothsrapeutic agent,
some agreement on methods nmust be reuched and the medie employed for the detevnirn.-
tion of resistahte should be free from any substances vwhich interfere viitl the
e action of.the drug.being studied. In the case of the sulfosuaidesy, the elibora-
f, ' tion of such inhibitor-free media is difficul’ becausc of the genercl use of
| peptone in media which support the growth of the gonococcus; Following e chur-
coal adsorption methods of NucLeod (Macleod 1940), we huve prepmred.c sulfpniade
inhibitor- free medium which permits exact Getermination of- sulfonunide resicmunc.,
with no masking of uay of the effect of drug action by the prasence of, inhibiters |
(Hi1l, Petroskas una Huffer 1944). The problen of obtaining poniciliin-inkitdtors
free nedia promises to be much simpler. In view of the gencrally favornble .
vesponse of gonorrhea to penicillin therapy, it- seems inprobable that it will be
shown, as in the case of colon group bacilli, thut gonosocel themselves, el.boraie
penicilliin inhibitors._ ' . ~ .- o . .
o+ A ulations with Gonocgcci. Revieu of previous attempts te infect
animals with gonococel (Hill 1944) has.shovm that only tro netheds are now |
available, inoculation of the chick embryo und use of: the imtruperitone:d wucin
technique. Thie object of this investigation is o estublish if possihle & .
mucosal infection in animals by a method suitubla for statistically significunt
studies of chemoprophylaxis. The two majin approuches to the problen are modi¥ication
of ths iresistance of the animzl host and stubilizotion of. the iaocculunte He axe -
not preparcd at this time to make conclusions in regard to the latter uvsyect of
_ the problem except to stute that the gonococcus is an orgunisn of extreme lebility
and that the development of means by which it can be stubilized in & stute
corrésponding to its nost virulent or infective form prosents many difficulties.
Ye have, however, been able to so modify host resistance as to prolong the .
survival of gonocoecd on the vaginal nucosa of the prepuberal uwouse. Gonocueed
novmally disappear fron this surface with gricat ropidity. Te are ab pr=cent able
to recover them 24 and in sone cases 48 hours after inceuletion und this prolongetion

LR . . . .
- -
. .
B
.
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of survival is accompunied by en inflammatory res.onse ana active phagocytosis.
The means by which this prolongation is obtained consists of the intraperitoneal
injection before vaginul iroculation of one of u nunber of substances, including
milk, egg elbunin, blood albwin or wucin. By tne use of such mathods it is

now possible to evaluate the effect of prophylactics on the veginal mucosa, since
satisfactory recoveries of gonococci cmn be mude from the controls 24 hours after
inoculation in from 70 to 95 per cent of the animuls. While this whole problem
is one of greut couplexity, its investigation has both afforded an in vivo
nmethod of evaluating chewoprophylactics which cun serve as & screening test and
has forced us to realize our ignorance of many of the fundumentsl biologic
reactions of the gonococcus. Much remains to be leurned concerning the virulence
patterns of the gonococcus and the solution of this problem is of importance
both in regard to this particuler research and in relation to the clinicul und
public heaith aspects of gonorrhea.

]

Bibhlicgraphy

Hill, J.H.: Experimental Infection with Neisscria Gonorrhoeae, Au. J. Syphis,
Gon. and Ven. Dis. 283 334, and 471.

Hill, J.H., Petroskas, M.E. and Huffer, S.V.: 4 Consideration of Certain Factor:s
in the in Vitro Determinutioa of the Resistunce of ieisserie
Gonorrhoeue to the Sulfonumides and to Penicillins Part 1.
Sulfonanide Resistance, Ven. Dis. Inf. 25: 232, 1944.

Huffer, S.V. and Hill, J.H.: A Meut-Free Cystine Glucose Blood aygur deuiwa for
Neisseria Gonorrhoewes, Ven. Dis. Infor. 2i: 280, 1943.

MaclLeod, CC.H.: The Inhibition of the Bucteriostatic Actiocn of the Sulfununide
Drugs by Substunces of Animal and Bucteriul Origin, J. Exp. iied.
72: 217, 1940.

Phair, J.J., Suith, D.G. and Root, C.M.: Use of Chicken Serum in the Species und
Type Identificution of leisseria, Proc. Soc. EZxp. Blol. and iled.
52: 72, 1943.

" NAS_0003137



E“ ) , / Ardered
E RS/3 11-3 OBMcar - 480 1
5 COMZITTEE OF MEDICAL RESEARCH /%/9&6‘34/

of tbe

O
C

Abstract of Paper for Presentation
Received 11 October 1944

) SYPHILITIC INITIS WITH PARTICULAR REFERENCE 70 THE
HERXHEIMER REACTION AS A DIAGNOSTIC AID AND THE EFFECT
OF DIFFERENT TREATMENTS, INCLUDING PENICILLIN. J. V.
Klauder and G. J. Dublin. o

How valid is the diagnosis of syphilitic iritis bused solely on a positive
Wassersann reaction, or such diagnosis in the late ‘stuge of syphilis or when the
duration of infection is unknown? V¥hat are the criteria of the efficucy of anti-
syphilitic troatment to justify the conclusion that iritis was caused by syphilis?
Antisyphilitic treatsent exerts a non-specific effect on iritis. Juugnent at tiues
is difficult, since local trsatment and non-specific therepgy eoxert fuvorucie action
on iritie. The gurpcse of this paper is to uiscuss these considerations and also -
the Herxheimer reaction of the oculur lesion as evidence of syphilitic causation.
The intensification of tne inflammatory process (constituting the Herxucimer re-
action) was evaluated by slit lamp examiration conducted pefore and soon aufter
antisyphilitic treatment. The Herxzheimer reuctioa as onservea through the corneal
microscops hus heretofore not teen employed on diugrosis.

Of 33 patients with syyhilitic iritis, throc wcre treatea with pepieillin,
The case record of one is aetaiied; the tlare up of the ocular lesion (Herxheimer
reaction) after penicillin is describea; the periou required for the iritis to
become quiescent ana the effect on skin and mucous membrene lesions are discussea.

In order to avoiu too pronounced Herxheimer rezction am tos rupia retro-
gression of the inflaamatory lesion (therapeutic puradox), reauced initial dcres
of pshicillin were employed——10,000 units for the first four injections in con-
trast to 50,000 units eaployed in trestment of cariy syphiiis. To*sal vosuge of
2,400,00 units of penicillin was auministered in trcatuont of two putients, and
1,200,000 units of peniciliin was administerea in treatment of ome gatient with
syphilitic iritis who hud associutec secondary syphilis.

The iritis of the three patients treated with peniciliin becuase vuiescent
within eight duys. This coupured with two to five uceks in petients trectzu with
chenotheragy una fever combined with chemotheragy .

3

The complete report, filed in the offices of the Committee on Medical Research and the Division of Medical

Sciences, Nationsl Research Council, is available to authorized penons either on short | f ination at 2101
Constitution Avenue, Woshingoon g5, D. C on oen or for examination a

S

NAS 0003138




Yo | | . - Tudeged

0PEN ' RS/BS-12

dmTer et ¢ 1 OMMITTNE 10N MEDIGAL RESEARCH.: 5.1
':{&‘éx tt\}“f B ) OILT 2 b 3 et .'.i‘ T o tﬂd o dy et Tl g':v*:l"x"‘

o ‘g ¥, dorncmox sc:mmc HASBARCE: AND DEVALOPMEND, ! ri0 3 -

‘,,‘ u)t,(’ -“.l‘a e ‘; SR s lem Ul

N
P X P
KN ETF ‘;;" 2l s'.,-?.l-.‘l':;“

DEC}% wa 8 ;
!I\.‘ (13 iy . ‘o%._ﬂ. ‘o ‘I ;i',',."‘" s TS 3’ =, ‘4 G WvaL e &y Pas
N: RE(_‘-:“/,}}‘ }:‘;:3'_,., .3,:‘ :‘ _.- -- -y O :x-(\f?:," ¢ .-}, ‘.,.1:
1% Jgn," ﬂag.;- ‘)3 A o _ - - —— ..n“_.'(‘ 34 !'-_r‘, S
£5 ‘ Q‘. 1"_-E ¢ N "ut.f‘m nw. - ° ';:_'2. E‘ ;;’Yf‘.:i:n’\ i\-’f.t FPRE Y
p oAk ’:{SS}-;. R A N Al og 1.4 .3 me‘;—_&m&_az‘_m“___-
DRI N - ) --:-(-‘)",- . ‘.‘t B e S LRSI S i ‘: % ,' RIS HEFRTR S R
- Ty e o lilodaog wwd Beu
NAME OF RESPONSIBLE mmma'roa. Dr. R. v. Platcu
-, S obioges 0, b > TGO HeliE ST ol
SUBJI.OL' “‘!ho erteﬁt of uicilnn& g ‘ 1 Lo
' . P T:
. * "‘: ’ i xll"." M '\,:l,‘ "t T omcmr-461
. L8 o ‘-'S‘ oertads o ‘: . . ,{ @, R . )
R N i f N URLE _2 ednne, .u,’x.-';‘: ;‘f.“ :'353 Do
N * . ,*,: .-'(' N . .=, -i- . ‘._F_. .»- “‘f .
TLtm ot An 1nvestigntian‘ 4nto: the errnctarbr ponioillin 111 the, -.:
treatnent of congenital syphilis was 1n1tiatu in this nlin*o on. o
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This report deals with greliminary obsenatione secured
after treating’ 33 infants and children iu vsrious stages:of the di-
seasé, ng in age from 11 days to 1l yesrs,-end-in: uaieht mm

2.6 to 33,8 kllogms. Thirty-two were rolored, i white" St

'

.;'~

Of this entire group or 33 cases, 29 had i'ecé véa ho !p‘rc-
vious antilueétic therapy; 2 had no more than two’or three inie¢tions
of bismuth, administered months or yours previously; and 2" hod re-
ceived conventional therapy with arsenical and bismuth preparations
~ dbut weére included for penicillin therapy ’béoamsf bf 1ntbr«; 11:1.41
keratitis and Juvenue paré»sia. -t o “’.
vy T - z [N - « 7 .,. - _—.‘ ﬂ-o LA
- magnose were establiehed i"n all c.a!ses by' carerul history
and phyeical examireation, investigation of the meternal stettus,’ with
~ particular reference to tho duration of her discund and the r~uantita~
tive aspects of any therapy received during preguauncy, sarclogic toste
done according to at least three technics in at lcast two dirfercnt
¢ooperating laboratories, x-rays of long bénés in all pdt‘*lente ungoer
two -yeers: of age, dark field examinetions of uil known or suspeeted
. infectious lesions, careful odjootive: pvaluchion of all lasiopd,
thought. to be syphilitic in ogiéin, routiae complete .spinal .,arvevs
Juat preceding treatment. . L ) :

y ¥ . o ]l
¥ .v*«.'. ot N LA

" Cases wera selectnd ror *brx.aﬁment."bn tha bzmis o, medie: L
need, socioaconomic factors independontly sveluched, the 1ikellincea
aecuring adequate’ roi%ow-u observationa, the prestnce of dir macatics |
oriteria which could be ob ecti yely evu:mat.\,d or measuryd, tnd lock
, or previous therapy (excoptions noto;l A% parggraph. One).
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and 1 has not been ro-examined. . ¥

¢
- 2.0

M _u.,“lu-_ .

- ‘ ow 't

Incidental studies of penicillin ‘lévels in sera related to
dosage changes, in cephalin, floooulation ang.prothromhin levels, local .
and systemic reactions to penicillin, ‘and the ‘éffect Of 'tHis partiou-
lar therapeutic regime on associated diseases have been made. All
these cases received the prescribed dosage scheduleg of 20,000 units of
penicillin per kilogram of-‘Uedy' woight, divided dAnto sixty equal intra-
muscular injaotions and spaced &t .three bhour.intervuls over a period
of seven and one-half days. - A chartod system of rotsting the sites
ol injection was used, similar to that conventionally followed for
insulin injections in diabetic children. Each group of czses was
treated by penicillin .of a different manyfacture.. .

. *e

t . LS TR, N

.........

In the first group of 9 cases.trested, 1 could be claussgd as
letent end 8 presented manifest active lcsions;  In the'singlé latent:'"
case there was . no apparent.clinical change, but a prompt fell in Xahv
titre to zero was followed three months later by & return to the pre-
vious level. Of the 8 with manifest lesions, all showed marked im-
provement, and all superficlal lesions heslsd during therapy, Follov-
up observations have.been posgible, in. 7. cages;. onantitative Kahn
titres declined to zeré during: or fallowing therepy in’ 3, progressive- .
1y declined in 1, and fluctuated in 2., 1In 2 of 3 cuBsad hévins ‘po;:s?;:-; er s
tivc spinal fluid findings prior to treatment, both dbacumc nogutive; °

s § gt
B R EPR R3S B

Among 16 cases treated in the second @roup, thors'ware 4 =~ °° |
previously untrested casss which could bé clasgad as latept; in 1 of . |
these the ouantitative titre becims negutiva during therapy, pro- - -
gressively declined in 1, is fluctivzting in 1, ‘cnd could not b. |
evaluated in the fourth. Of 12 cascs with menifest lesiojs, “titros |
fell to zero during treatment in 3, during tho cpsuing thrdd months, .
in 2, are progressively declining in 5, ung, sre ,,_Ifil.;;ctquihg, in'2. -

Again In this group, morked clinicul “tuprovemsnt'isdb noted. '
In the observations made thus far, the involution of skoletdl l:sions
seen in the x-rays does not uzppeer 4o de scceleratdid by paniecillin,

- though ‘duta for this observation ho ‘e not ‘betn completely cnelyzed.

?

Spingl fluld exumination, positive i 4 'Q.Il‘:t‘.hqse cuses before truut-
ment, beceme negative in 3, and it his not'bedn re-cxemined in the

fourth.

-

.t '.i':

.. In the third group of 8 .cuses, therce werv 2 with no memifTost |

lesions; adequate diagnostic eriteris wede prosent, howover, und o

Rreviqus ‘therupy had been given. In 1 of thise provious Klinz rhd ™ -
olmer reocticns strongly positivé heve bucn foﬁ'ow.zd by ¢ prioraedly..

dscline in Kahn titre; in ths other previcisly -strorgly positive Kilh.

and Kolmer reactions werc followed by persistently negutive Xibhu test.,

and one positive Kolmer sixty-one days after ponicillin wns bepgun.

R ) o patients presunting manifost 1. sions, 'marked improvés:

mony was noted ‘in ‘ull dueing mnd dAfter tivhtmelit. Vhils 1l besps bt
shurocteristic historiss dnd lesious togethur vith Ltrongly posttiv..

or positive Kline and Kolmer tests, cnly 2 of ths.e 6 had wersursble ‘

reagin titres by the Kahn technic immediutely preceding initlution of

_penicillin therepy; the first of thcse shows ¢ decline to zero ot 33
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. days but a return 1’50 3 reagin units ut 61 days, while the second shows
a decline from & pre-treatment lovel of 200 raugin units to 8Q reagin

units 43 duys following.

w

For the , potients with negative Kahn titres prior tq thera-
py, adequate follow-up datu are not availidble, though marked serologic
g}uctuhtions have been noted in 2, and 2 are appurently reméining nsge-

A £: 901

x

* %k % * % ¥ %

- While sufficient time has not clapsed for propar evulustion,
. the following tcntstive statements secm justificd:

(1) Of 33 cuses trouted with the 20,000 unit schedule, oaly
7 had no manifest lesions eénd could best bo clussed ss latent.

(2) Of 7 cases classcd as lstant, for which th: serolosit
titre is the only criterion of improvement, there has been revorzul
during therespy in 1, progrossive decline in 2, fluctustions in 3, tan
1 could not be evaluated.

(3) For 26 csses showing msnifest lasions of cougenitil
syphilis, morked clinical improvement hes been rnppurent for .11, cou-
parative roentgenologzic obscrvations sre not yet possitle, suszefict 7
lesions clesred dramutically, and tha following scrologic results h.v
been observed: 8 tecume nugative durirg or following tresutnint, 7
pgogressively declinad, 7 arc fluctuuting, snd 4 coull not bo cvaluet-
ed.

{4) In these 33 casas, 8 had positiva spinel fluld surveys,
2 with clinicel juvenile parcsis, the other 6 with no unusual symptoas
and signs roferadl: to the nervous systom. Re-oxaminstion of spinsl
fluid in 5 of thes: cuses showed reversal to rormal in ¢1l, while tp2
spinal fluid has rot yet buen re-ovxemined iu the other 3.

{5) Only 1 cese of interstitinl kerstitis wes tront2d on
thiz schedule. While the putient volunteers 8 senss of ilxprovem.nt,
there are no odbJoctive evidences thereof.

(6) There‘appears to be no discernible difference in thu
therapeutic efficlency of the vurious lots of p=nicillin opvloyed s«
far in this study. \

(7) 1t seems reasonsble to axpsct imoroved results With t..
next group of paticnts being treated with a lergsr dosxge schaudil2
(40,000 units/ke.), or by increasing the dosage of p.nicillin in e

. cace sufficiont to produce n seroleziz r.vorssl during therapy.
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*.  The recent demonstration that peniciliin is of:walus in the treatment of
-syphilis (1,2,3) sukes it imporiunt to record prouptly. und in.as much.detail

ug possible the ‘results obtained in wvurious types .of syphilitic infectiom.
Within ‘the first yégr of uce of the drug, interest hus naturally centered in
early dyphilis (1,2), which provides the readiest yurdstick of therapeutic -
efficacy, and is moreover of most importance to the Armed Forces and “to ‘the
public health. ’ n

Aside from uncomplicuted primury and secondary syphilis, investigative

effort has been devoted largely to neurosyphilis. All types of neurosyphilis

' ‘have baen treated (3). The ultimate test of the efficacy of penicillin in T
neurosypliilis may wcll rest on its effect in the serious late forms of the *
disease, especially peresis., Scveral years may be necessary before an opinion.
can be forued. ZSarly neurosyphilis, how:ver, either asymptomatic or with the

" typical manifestations of ucute syshilitic neningitis, provides an opportumity

“ %o obtain scae information rapidly, T st

‘ This pager is a preliminary report of the offect of cillin on acute
syphilitic .nog‘igegitia i.npten patients geated at The Jchnfxt ngpgiins“ﬁoséipal_.
In a1l patients-treated, the drug employed was sodium penicillin. ' The-Foute
of administration wus intramuscular for ressons to be discussed later. ‘Dosage
and duration of treatment were variable, but no other form of treatment was
given with or after penicillin in any of the patients here reported.

Case Rle@rts . ST

7. ‘Case 1. (JHH 305141) A 1Y yeur old Negress was admitted to The Johns’
Hopkins Hospital on Octobsr 19, 1943, complaining of severe headache-und"vertigo.
These symptoms begon three woeks beiore admission, and.seven days later -were
followed by portial but increasing deafness, first on the right and then-on - -
both sides.  The right side of her face bacane paralyzed four days prior to "’
admission. There was no history of earliar manifestations of 'syghilia.

... Vision in the left eyg, the macular ~ozion of which.showed & shall scar,
wus 1izited to 1ight perception and was suic .o have hwen bud for years. 'The
fundi wore otherwise normal. Biluterul nerve deafness, a:right fatial 'paralysis
of the peripheral type, & macular rash, and a fev derkfield positive genital

#The’ work, in this paper was done under a contract recommended :by: thi Conmittee

on Megdicul Research of the Office of .Scientific Reaearch and.Development. '’

This paper is to be published simultuneously in the Bulletin of The Johns Hopkins
Hospital and the American Journsl 91‘ Syphilis, Gonorrhea and Venereal Diseases.
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2.
papules, which the pavieant had not noticed, were prasqnt. ‘There was 50 per
cent hearing loss on the right side and 45 per ccnt on the left by audiomazter
test. Physical exuminution was otherwvise normgld.. '

The Bugle flocculation titer of the hlood wus 4 units. The spinal tluid,
which wes cleur and colorless, contained 53 mononmlear cells per cubic
millimcter and 25 mgm. of protein per 100cc. The Tiassermann reaction was
positive with 0.4 cc. but not with smaller anounts, and the mustic test was
negative. The erythrocytss sicklod, and a biologic test for pregnuncy, suggssted
by szhe fuct thut her last nenstruwl pzriod had been early in September, wus
positive. -

Treatment with 20,000 Oxford units of sodium panicillin intmmusculmy

every ihree hours was sturted on October 22 and continued for 62 injections
a total of 1,240,000. units in seven und one hulf days. Thare was no Herxhelmer
reaction. The mucocutaneous lcsions heuled promptly. Improvement in heuring

and in facial strangth, ‘vhick was first cppurent on the fourth day of therapy,
_continued, so thut by the eleventh duy after the start of trautment there ves
no -evidence of facial weakness. By the thirteenth duy hearing hud improved on
the 12ft to only .> per cent loss, although therc was still 55 per uent. heering
loss on the right.

Ou Novembur 5, fifteen days after the sturt of tres tment, the spinal
fluid contained 29 mononucleur cells psr cubic miliimeter und 37 mgm. of protein
per 100 cc. The Vusscrnann rzaction 7as novw negutive with 1.0 ce. wnd the
maatic test gave a flut reading. «fter discharge the puticnt was folloived in
the clinic vhere her ciinical courie was unéventful. On Junuary 5, 1944, the
Eagls blood flocculation test wus nagative. The spinal fluid contained no cells
and 17 mgm. of protein per 100 cc. The mastic test was negative in 21l dilutions
and the Wassermumn reacticn was negative with 1,0 ce. Hz2aring continued to

improve; on Janun.r¥ 2re_was 12 per cent h euring loss on the right and 3
pegr cent on the l¢ t, and on Febrmrypg, 8ix ﬂ; C\.TX% loss on the rié‘gt and

3 per cent on the left. Frequent blood Fagle flocculation tests guve negative
or doubtful results except on one occasion, April 13, vhen a titer of one
unit was reported.

(Insert Table I)

On April 22, becuause of scvere pre-eclumpsic, she was admitted to the
obstetrical service where she was found to huve a mairginai placenta pruasvia. ,
The following duy sh> was delivered by version and extruction. The child shoved
no evidence of syyhilis, darkfield examinution of scruapings from the umbilical
vein shoved no spirochctes, und serologic tests on cord blood were negutive.

The child has been curefully followed for 124 days and so far has shown no
clinical, serologic,. or roentgenologic cvidence of congenital syphilis. On
April 27, the patient's spinal fluid wus norwul. .

On luy 10 she returned to the hospitul in a severe hemol;tic crials, a
nanifastation of sickle cell unemia. She rccovared rapidly from this and has
since baen asymptonatic althouch Fagle flocculution tests of tha blood huve
continued to be frequantly doubtful. The course is sunmurized in Tuble I.

Casa 2. (JHH 308125) & 21 ysar old Nagress vus adaitted to The Johns
Hopkins Hospital on Novoubar 25, 1943. 4 y=ar previously she hud devsloped
ternittent, diffuse headachas which 10 nonths luter h:id inc*ea ed in froquency
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Tho Course under Penicillin Therapy of Cuse 1.

_ Remarks

Date | Day ifter | Treatwent |Blood STS,i  Spinal Fluid -
. ; pcuir-ihin ‘ ) Titer in -
troa@n.‘ent " units .
10-20-43 ) 4 53 cells Headache 3 wks
i . . 25 mgn.% protein |Hearing:
WaR pos.with O. Acq Rt.509 loss
Mustic 0000000000 Lt. 45% loss
- Rt.VIE nerve pale
DFs genitul lesic
Early pregauncy
' Sigkle cell trait
10--22-43 0-8 Penicillin VII nerve normul
: - 1,240,000 4th day; heedache
wmits. etc. pone.
14-3-43 13 Hearing:-
) .t Rt. 558 1loss . .
| ) Lt. 5% loss
11-5-44 15 - D 29 cells
~ : 37 agn% protcin
tiaR neg.with 1.0cc
5asti.cv 0000000
A1-22-44, 31 Improvad.
1-5-44 75 0. Normal o
L-14-44 8. | Heurings -
Ht. 12% ioss
Lt. 3% loss
1-20-44 9
2=3=4d 104 .
2T i 109 Heuring:-
. Rt. &% loss
. Lt. 3% loss
2-17-44, 16 . 0 o
3-16-44, 14k 0 )
4=13-44, 172- 1 Heurings -
. Rt. loss
. Lt. no loss
4=27-44, 180 D Normal Delivory u r.23,
normul c
~10-4 1
5 4 97 D crfkip cell unenmi
%‘:_8:_45 :G;b D Sl. sagiche
6-15-44 233 0
|6-_2_2-y3 247 V) as;mptomatic
- [1-13-44 204 D
d=31-44 310 | O Asymptomatic

*in this and subdgequent tables D) = reaction
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and duration and three days prior to admission hud become constunt und refructory
. to aspirin. She vomited once on thc duy of udmission. Four wonths prior to
| . that, because of u rush on the volar surfuces of ber forearams, she had =~
| consulted her private physicien vho, finding her blood serologic test to bé - .
: _positive, had given her six intravenous injsctions, the lust one three veeks

before udmission. This treatment causad: the disappearance of the rash ‘

-~ -(presusably secondary-sypnilis), but the headache did not improve.. There was.
no history of carlier mznifestations of sifphilis. . o

Edsential fiudings:of %he admission physicul exumination were & very
stiff neck, three diopters of ‘)upilledema on the righv with a few small retinal
hemorrhages und siight pepillelenmu on the left. The other craniul nerves were

- normal. ' The skin and mucous weubranes vere normul, and there were o few smull
- superficial Iymphrodcs. Visaul acuity wus 20/30 right und 20/30 left. Visual
- .. fields were normel excspt.for enlargencat of the right biind spot. . . |
_ The Sagla blood flocaulation titer was 16 units. Rountgenogrrms of “the
skull, sinuses, and chest weee normal. Becuusa = brain tumor might have been
present, it was thougat adviscble to precede lumbur puncture by vantriculogruphyl
The ventricles were nérnal in size wnd shaps, oo thut o lumbur puncture subsequently
was done. The spinsl fluxd, which had u Jroundglass apgeurasace and was under an
initial pressure of 290 mn. of wuter, contulied 1280 cells per cubic millimeter,
of which 87. por cent vore mononuclaur and 12 por cent polymorphonuclear’, snd '~ -
| - 100 mgn. 02 protein per 100cc., The Wussernmw: reuction was positive with -
I‘ 0.05 cc. but negutive it sgixller amounts, ¢rd the mastic curve wus 5555553100.
- Treutment was started on Decenber 14 #ith 10,000 Oxford wmits of sodium
genicillin intramuscularly every three hours for sixty-four injection, L
. 640,000 units in seven wni one helf days. Therc wue no Herxheiper reuction. Her
temperature had varied baieen normal and ICZP F. oreviously, but from the

sccoud dey of -therayy on sho was afatrile.
(Insert “atds iI)

By December 16, two duys ufter trentaont was started, the headuche
_ccagsed, and the following doy diminution in thz pupilledenu was appurent. On.
Decenbar 26 the spinul fluid, which wus claw und colorless, contained 80 mono-
nucleur cells per cutic wmillimeter and 37 mg. of protein p.r 100 cc. The °
\lagsermann reuction vas pocitive with 0.1 ce. but not uith 9.5 cc., und the
uastic cwrve wus 5553432100, .

_ After discharge .she cemained well. By Junw.ry 17, 1944, there wus no
pupilledenu. On Februury 3, tho spinal fiuld contained 37 mgm. of protein per
100 cc., but no cells were sean. fhe Yassam.nn reaction wus positive with 0.2 cc.
but not with 0.1 cc., and the mastic .curve was 5543100000. On Murch Y there
were 37 ngn. of protein per 100 ce. of spinul fiuid, but no cells were fownd.
Ths Yassernonn.rzaction wus positive with Q.4 cc. but not with 0.2 ¢e, und the
mastic, ourve, was 5555421000, The Engle blood flotculution titer diminished und
on April 20 was 2 units. The patiznt vus LL.3% scen on Septsubar 7, 1944, and

. wus asymptomatiz, thy bloud Eugl: flocculution test boing doubtful. The spinal
fluid abnormulities continue to regeess. The findings wore iisted in Table II.
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. Case 3. (JHH 3156(2) A 27 yeur, old Negro male was udmitted to The
. Johns Hopkins Hospital dh March 10, 1944y complaini.ng of huving had several
', _convulsions. In Augustj 1943, oecause of u penile sore, ‘(presumpbly primury
’ syphilis), he hud been Ei¥en elséwhere some untisyphilitic trectment (details
not exactly dnown but consiating of about 20-25 hip und .urm injéctions),
i - which continued irrcgulerly witil Deceéibur. The lesion hesled promptly, but
I Aute in rebruary 1944, hs becane somewhut drowsy und developed- headuches.
" Me had che "gemeralized convulsion ox Merch 4 and three subs squent ones vhich
reault‘.d in- 1}13 admission on uarch 10.. oo

. 'l’ha patient appeared acutely ani seriously ill. - The neck vias moderutely
! L_8tiff und tho sensorium quite clouded. No crunivl narve almcrmulities could
_be mde out, and o ot.her physicnl findings of note were present.

: ' The’ I:agla blood -flocculution test was neg.ati.ve. The spinal’ fluid,
_ vhich was clear and colosless, contuined 102 cells per cubic millimetor and
105 mgm. of protein psr 100 ce. The llussermunn recction was positive with
~ . 005 cc. but not-with smuller:. amounts, und t.he mustic ‘eurve was 5555543100.
- Treatnent was staried bt'x Harch 11 with 10,000 Oxford mit.s of aodim
. penicillin intrimusculerly overy three hours for 60 doses, 600,000 units in
seven and ona hulf days. A ride in temperature to 100.6° F. mineteen hours
~- after -the -start of treatment wus thoughi to be & Herxheimer rauction.
During treatment the headuche.and drowsiness cleared stzikingly, and no further
convulsions occurrcd. On March 19 :the spincl fluid contained 42 cells per
cubic millimeter and 19 ngn.. of protein per 100 cc. The Wusscrmunn reuction
vas. positive with 0.4 cc. but not viith smdllcr amounts, tmd the masf,ic curve
s 3210000000

- @ . . -

(Insart Table III)

- -After diacharge t!w putiont renained vell cxcept for several spells of
vieskness “nd nervousness. ‘Qn April id_the spinul fluid, which contuined 4
cells per cubic millimetsr, guve am sgutive tlassermunn reaction with 1.0 cce
and a negutive mestic test. He vas well vhen exunined-on Mgust 245 ) 19:.4.
Table III *llustrat.es the courao. i

, Cuse 4. (JHH 32211) an 18 lyeur 0ld Negro mule wus adinitted on
Junuary 22, 1944, in a stupor fullowing repeated convulsions. On November 2,
. 1943, he bull been seen in the Syphilis 'Clinlc of The Johns Hopkins Hospﬂtal
with a papulur rash, enlurgement of the superficial lymphnodes, and™a -
durkfield positive penile lesion. antisyphiiitic treutient was begm and
five injections of C.06 . of magtarsen. and two, injections of 0.2 gm. of
bisnuth vere given within nine duys before the puti-nnt stopped treaimentd. N
An offort made to have hin treuted in a éity cliric wis, due to his uncovopera-
tiveness, a failure. The losions hwsaled promptly, and he vus usyaptomutic
wntil January 22, 1944, vhen after & mild -heudachs, he had u series of
generalized convulsiong vhich’ resulted in his hospitul admission. .

At that time he viag swporous, but neither then.por the .ext duy unen
he hud recovared conscicusness could uny nsurologi¢ or other dbtnormalities
be found.

2
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’nw Courae wder’ Pen*icillin 'Iherapy of case 2

Table 3 N

‘Dc‘.y uftex'; :

NAS 0003147

" Dute ! Treatuent |Blood STS, Sp;i}ml Fluid" Remarks
' penicillin{. ;- titer in ‘ z| o o ~
- treatnwt ; units - B
Sopt.t43 »‘. bx Ar’i:aexiic ., Se,ondur' syphilis(’
11-26~43- " 4 Sev..re hsadaches
" i Papilledems !
. Negative ventricu- *
-— logram
12-14243 ] . 0-8 Penicillin i6 411280 cells Papilledena
' : 649,000 ‘ 100 mgm.% protein| Headsche
i} mite YiuRe pos.w@ith .05cd
: ' Hustic 5555553100
12-26-43 12, . 32, 80 cells Asymptomatic
- 37 mgn.% protein Much less paplll-
WaR. pos.with O.lcq edeme
llast..c 5555432100
Yel~bdy .20 16 Improvemsnt
C : continues
11744 27| 34 12 L ‘
2-3-44 48 4 0 cells Optic discs :
: {37 mgze% protein | normal ,
WuR. pos.with 0.2c¢d
Mustic 5543100000
2-24~bds 67 L -
3-9-4ds 81 0 cells
’ 37 ngm$ proteéin .
YuR. pos.with O.4cc
- |Nagtic 5555421000
3-23-44 |95 o] e '
4=20=4d, 123 o ,
Tty - 200 12-cells - ‘Asymptouatic
4 20 mgm. ¢ protein
- WaRe pus.with O.6cc \
Lo Mustic 2211000000 )
! o
9-T-bd | 263" D.. | asymptomatic .

?




The COurse under Penicillin Therapy of Case 3.

TaBuk LLL

Date - 'Day after 'Brea.tnent i Blood STS Spinal Fluid iy Remarks
v . | -penicillin- . ltiter in cett .
therupy ’ unita . ... .
liug.'43. .|~ 7 . 2025 Bis= | . Chencre
B R N ,:._:;,_lmuth and * | (No -titer) } - o L :
. ot Avsenic - ST
3-10-44 % . 0-8.  -Femieillin | ' 0 -~ {102 ¢allg’ o Convulsions -
" - . 600,000, ' 1105 mgm.% protein |Headache
* ‘units WeR.pos. with.05 cd Drowsy . = ©
| Mastic 5555543100 e
3419-44, - 9 - D 42 cells Greutly improved
- . . 19 mgm.% pxot—"in '
. WaR.pos.vwith O. Acc
J linstic 3210000000
‘ 3-30-44 120 : S ¢ © - |asymptomatic
- . . i, L ] . . 3 o
L-l.e-u 3 D Normel Asymptomutic
1,-20-1_.4 i 41 0. Asyaptomatic
5-18-44, & L0 Asywptonstic
6-15-44 y7 b 0- ‘ Asymptomstic
13-4 | 125 1 o reymptomatic
8-24-44 |7 167 0 Agynptomutic
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The Eagle blood flocculution titer wes 2 imi‘ts. 'l‘ha spinal fluid
contained 70 lymphocytes per cubie millimeter und 25 mgm. of protein per
100 cc. The Wassermann reuaction was, positive with 0.4 cc. but. negativ» with
-, Baaller umounts. -The mastic curve was 1100000000¢ Ta e en T

= -

o -~

Treatment was started on the: day of admissi.on with .1.0 000 Oxford
units of sodium penicillin intramusculurly every three hours fer 60 injections,
600,000 units in seven und ong half duys. There vids no Herxheimer reaotion,
nor did subsequent convulsions occur. On January 30 the api.nul fluid
contained 15 cells per t.ubic millimeter and 25 mgn. bf protein per 100 cc.

The ffussermann reaction ms neba.tiVe with 1.0 ce., .md the mastic test wus
neb'ative- e e .
. . (Insert Pable IV) .

C The patlent has remained vell. The Eagle test wus negative.on .
March 16 ond subseguently. The spinal fluid on me 6 vus normul. _Table IV
summari..es the. “indings. oo ] e :

e
e x
.

_ .. Cose 5. (JHH 3220‘\() A 38 year oll Negrass veg udmitbad to. th»
neurnsurgicul: service on Muy 21, 1944, complaining of double vision of three

weeks! duration. This und & mild headuche, which had since been intermittentl‘y'
oL pr..sent, ‘had dsveloped on Muy 1o .On May 13 she wus scen by o physician Who )

“found that her right sixth nerve wus parulyzed. On May 17 She had sevére

atteck of rotary vertigo followed by nauseu and repepted vomiting. Timndtus - ’

and purtial deafness daveloped on the right, ussociated with dizziness and .
stuggering. The next day the right side of her tace felt tight. She vus
adnitted to another hospitul wnd found to huve right sixth amd seventh nefve ~
paralyses and lat.rul nystugmus on looking to the lof't. She was dischurged -
after arrangements hud been mude for her to come to.Tha Johns Hopkins - :
Hospital where ‘shé was admitted to the neurosurgicaj. service on Nuy 21.

Essentinl findings on ghys;c:.d. exmunation wers complet pum.Lysis ‘
of the right. sixth and seventh narves, complete loss of hearing on the right
by audioneter test, normel heuring on the left, mystugrus to the left on
lateral gaze, staggering to the right, large pupils reuctiiig neither to light
nor on accomedation, normal visual fields, and protrusion of the tongue
slightly to the left, although it could be moved to the right.

Folloving exenminution of the spinal fluid o disgmosis of syphilitic
meningitis was made and the putient transferred to the medicul servic: on
May 25. .

The Eagle blood flocculution titer wus 2 units. The spinal fluid,
which was clear und colorless, cont.iined 70 lymphocyt=s per cubic milliimeter
and 118 ugn. of protein per 100 ¢c. The Vassermenn reaction wus pousitive
with 0,2 cc¢. but negutive with smeller anouts, und the mastic curve wus
5554310000.

(Insert Toble V)
Treatment was started on Muy 26 with 20,000 Oxford unite of sodium

penicillin intramuscularly overy three hours for 60 injsctions, 1,200,000
units in seven and one hulf days. Her temperature rose to 100.2° F. twenty-
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7~ Herxheiuer reaction. -During treutment..there wus slight inprovement in the

- noinmprovement - in -the- hearug on t.he xighte . ..

6.

four hours arter the atart uf t.!‘erapy. This WS, the hlaheut tenperuture
recorded while she was in the hospitul ulid was thought o represcnt e

sixth nerve aaraly%is, she w8 uble to welk without stuggering, the headacke
ceused, and Jhe tinnitus dfainished. On June 3 the spinsl fluid contuined 80
cells and 86 mga. of protein per 100 dc. The Vussermann reuction was positive
- With 0.2 ct, -but not with smaller wicunts, and the mastic curve wis 5555431000.
On.June 1; she .sould hear but could not_wnderstand a phung'-uphic Test: record ™
with the rigtt -ear, but there was ‘only glight improvenznt in fwmection of -
the sixth and seventh nerves. On June 2y, 1944, the syinal fiuild coutuined
- 8 lymphocytes, 58 mga. of jprotein por. 100. cc., & positive Wesgermunn reaction
with 0.4 cc., and a nastic curve of 2322100000. Ninety-eight diys after”
treatment (August 31, 1944), the Eagle flocculution titsr vas negztive und
great inprovement kad takén place in the function of th: sixti: and seventh
crunial nerves on the right. in audiometer test on Se‘:tx.mber 6, 1944, showed

-

w - - ar e xS . mrewen oo ¥

Cuse 6. (JHH 1616..6; A 30-year iold Negro wmale was admitted to
The Johns Hopkius Hospitul on Kuy 15, 1944, cowplsining of moderute heGashe
of & month's duration.” In Hcvember 1942, usu famiiy codtuct, u routine lLlood

--.serologic test wes nagutive. He hud had an unireated oenile sors in Harch,

1944, but not other, symptows. Exanination shouved « very siizht left fueial” -

. weukness of the peripherul type, 2 few durkfiela-positive papules on the 1:..0-* ..

und abdomen, a Garkfield positive) scur un “thé prepuce, and moderately enlarged
inguinel lympimode.. An auuimer,er test wus norual.

The spmul fluid, gromd-g;.uss Jin appeurance, contuined 1450
lymphocytes per cibic millimeter and 158 mgm; of piotein pur 100 cc.’ ihe
fassermunn tes* wa. anticomplwentury w ith O. 03 to 1.0 cc. and f'uve a msﬁc
.ourve of 5‘355554400. .

- e

; -

On iy 16 treu.tmont w23 sturted vith 20 000 Odora units of ..
sodlmn penicillin intruauscularly every three Lours for ™ dowes, or’ J._,..OO 000
wmits in seven and one Luli days. There wis no Herxkeiner reuetion anu the'
pepules, vhich bectine durkfield negu’ivs in 13 hour.,, hauled promptly. During
treutment. the headeches censed, and the slight facill parulysis clzareu. “On ¢
Muy 24 the spinal fluid was elear znd colorless, end contuained i77 cella per
cublc millimeter wnd 62 mgr. of protein par 100 ce. -The Wassermunn!reuction .
was positive with 0.1 ce. but uegunva with 0.05 cc., ard the .zm..tic' curve
- wag 5555420000, c e ar e el

N u.'.«_ e b w an - Mo . M A e
N oma . -~ - wom W - e w xow

(Inse‘rt Table VI)

K3

After dischurge the putient remeined asyaptomutic und when seen
on June 1 wus well. The Ewgle titer, which before treatimunt on May 15 had been
16 mits end hud risen iro days later to 256 wmits und three aays after that
to 512 wnits, hed fullen to 32 units. One hundred and fourteen duys ufter
trevtinent (Scptember 7, 1944), the Rugle floccuwlution test hud become
negutive. On Septenber 15 the spinul fiuld contained 7 cells and 26 mgm. of
protein per 100 ce. The Wussermann reaction wus positive with 0.8 cej the
mastic curve was 4431000000. fTable VI swamerizes the findings.

~~
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Tabui LV
The Course under Pénicillin Therapy of Ccse 4. °

Dute | | Doy after |Treatneit |Blood STS | Spinul Fluid Honarks
penicillin . titer in’ - '
treataent . units

1-2-43 |  |Mepharsen | 32 " "1Sicondary symhili
.06 x5 ) ] 't ’
‘ . Bismuth x2 | . .
- 1-21-44 ‘ o - ) 34 cells Convulsions
. . . . ' 45 ngn.% protein "]Deliriun
- t:aR.pos.with O.4cc|Heudache
- {Hastic 3210000000
1-22-44, : 0 Peniciliin 2 70 cells
600,000 - |25 mgn.% protein
wnits . VuR.pus.with O.4ce
" lidustic 1100000000
1-23-44 - 1 Mentully ‘cleur
1-30-44 8 o 4 15 cells asymp waatic
25 ngn.$ protein
. ; - {WaR.n2g.with 1.0ce
- | Mestic Q0000000
2-10-44 19 p - Asymptomatic
3-16-44, 54 . 0 Horual asynptonatic
5-9-4d . 78 v 0 ‘ isymptonutic-
1-6-4d, Tl 106 . . ' -0 jNormul . .hsymptoautic
9-14-44 - 176 : 1. o . :\symptbm:.}ti,c

.
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ThBLE Y

: The Coursc under Poniciilin Thorapy of Cuss 5
Date - Doy after |Trestment {Blood STS| Spinal Fluid Remarks
peniciliin . |titer dn . - :
treataont wmits
5=25-44, 2 70 cells Paré.lysis, rt.VI,
1318 mgr.$ protein | VII, VIII nerves.
"‘WaR.pos.with 0.2cq
Mastic' 555431000
5-26-44, '0-8 1,200,000
RO units '
senicillin
6-3-44 9 . ' 1 80 culls Synptoustic
. 86 mga.% protein | improvement
- WaR. pos.with 0.2cG
Kastic 5555431000
6-8-44, 14 D Iuproved
16-15-40 | 22 1 {I1 nerve unin-’
proved
6-29-44, 35 D 8 cells - VI natve graatly
: 58 mga.% proiein | improved
WaR.pos.vith O.4cd VII unimproved
2322100000
T=2T-Ld: 63 D VI nerve, only .,
. elighl weakness
VII nerve improved
B~31-44 98 0 |8 cells Ioproveusnt
51 mm.¢ protein | continues
ilaR.pos.vwith 0.6¢cc
dostic 5554300000
19-6-44 104 Audioncters no
iaprovenent
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Table VI
The Course unider Penicillin Therapy of Case 6.
| Duate Diy efter |Treataent iBlood STS| 3pinal Fluid ~ Renarks .
penicillin titer in .
tWweatmant - : units
11-18-42 | - 0 ‘ : Fenily Contact
fléarch '44 ' ireated penile
Kl ) - lesion” - ° . |
5-15-44 0 Penicillin] 16 1450 cells . Feelal woskness,lt. |
‘ 1,200,000 158 mgn.% protein | Headuches and dizzi} 1
e e o F JUsR. os.vith .02 cc | tiess - 3 ks, |
' Mastic 5555554400 DF+ penile losion }
Heering nornal
5-26=4t, 8 - 516 {177 cells - Asymptomatic

62 ms.% protein ‘Faciul woakness
WuRke pose with «10cc| gone

| S . fuastic 5555420000
6144 16 R 32 o Asymptonctic
7-6-44, B Y S ”. - 4 55 cells nsymptomu{:.ic
. 40 mga.$ protain
valepos.with 0.Gce - .
Mastie 4321000000 e
0 . asynptonutic
17 cells ‘ioymptomutic .

26 u .S protein
Vak. pos.with U.8cc
 jHastic 4431000003
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Case 7. (JHH 137279) A°21l yenor old Negress wus adanitted to The Johns
‘Hopkins Hospitul on March 7, 1944, complaining of deufness of 3 weeks' duration.
In September, 1941, she was seen. in The Johns. Hopkins Hospital Qui-Patient
Depurtmont with pelvic inflummntory disease, and a routine serologic test for
syphilis wus negutive. Her serologic test hud also been negutive in May, 1943,
but -the following Junuary she had received elscvherc, three intruvenous
injections of mupharsen in two wesks for an illness churacterized by a sors
throat, rash, and genitul sore. The lesions healed promptly, and she remuined
. well until the middle of Februury vhen a transitory suiff nsck, persistent
headache, bilateral partial deufness and tinnitus, and e right faucial paralysis
develop:d. She cumc to the hospitil and was adnitied for treatment.

The only stncrmalities on examination were a right fuciul jurulysis of the
perigheral type, biluterul nerve deufness with 25 per cent hearing loss in
scch, eur by uwdiometer test, und slight =nlargement 'of the superficial
lymphnodes. . . . .

The result of the Engle bicod flozculstion teSt was doubtful. The spinal
fluid wus cleur and colorless und centained 57 cells per cubic-aziilinmeven. and’.
37 agn. of protsin per 100 cc. The Hazsermann resction was positive with
0.2 cc. but negative with 0.1 cc., und the mustic curve wus 5343110000.

(Insort fobleé VII)

Treatucnt began on Hurch 9 with 10,000 Oxford units of sodium penicillin
every thrze hours for & injections, 600,000 units in seven wnd one hulf days.
There was no Herxhaimer reuction. Heuring was subjectively better by the third
duy of therapy and by Merch 20 there was only 12 per cent heuring loss on
each side. The fuciol parolysis did not improve during treatuent but by
March 23 wus less und by april 6 was completely gone. (n Murch 17 the egpinsl
fiuid contnined 20 cells und 33 mgna. of protein psr 100 cc. The Wasserwann
raaction was positive with 0.6 cc. but not with smeller :mounts, und che mastic
curve was 1110000000. All Esgle tosts of the blood subsequount to the first
one gave negative results. Then seen on July 20, 1944, the putient was quite
wsll. The spinal fiuid on June 15, 1944, contuined nd cells and 22 wgm. of
protein per 100 cc. The ‘ussormunn reuction was negative with 1.0 cc., und
the mastic curve was OOGOOUUV00. The course is given in Todle VII.

Cuse 8. (JHH 312861) 4 21 year old whilte nan wus adnitted to The Johns
Hopking Hospitul on.Junuary 31, 1944, complaining of heuduche of three weeks!
duraticn. Farly in 1942 he hed had & penile sore follosed in June, 1942, by
a generalized rush and sore throdt. In Peptenbor, 1942, his biood ssrologic
test waus found to bs positive. Troatument wis starbed and given regulurly
‘5o that from this time wtil Decembur, 143, ho received seventeen injecitions
of 0.6 gu. neoursphenimine, nincteen injections of 0+.06 gm. mopharaen, and .
twenty injoctions of bismuth. Noverthsless, six months ufter the sturt of
therapy cnd in spite of its active continuution, uleerative lesions.uppeared
on his lower luygs und persisted for five weeks. after these heuled he ramuined
well until three weeks before wduission when he developed an intermittent,
savere laft-sided heiddache, becamie increasingiy irrituble, und begun to

aye occusional spells of aizzincss. These symptons resulted iu his admissiun
on Januury 33, 1944.
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At that time there were several pi_ mentca aliosdt circular scurs up to
tauree ceatimeters in greatest disactsr on esch lover leg. The only otler
‘abnoraality found on physicul examination was & suwall penile scur on tuhe coronal
sulcus. Visual fields, audiometric tests, and vestitular tests wers norusl.

The zagle tlood flozculution titer was i< units. The spinul fluid, shick
was cleur wnd colorless, contained «<<5 leuxocytes per cutic alllimetsr, of wricn
£<0 were lymphocytes, und 50 ayu. of protein per 100 cc. The iusseruum rsaction
wus positive with 0.05 cc. tut not wita sumuller awnounts, una the mastic curve
vas 5554341000

Treataent was sturted on rebruary 2, 1944, wita 50,000 Oxford units of
sodiua penicillin intrumuscuiurly every three nours for 80 doses, 4,000,000
units in ten duys. a transitory rise in temperature from normul to 10<.4°F.
twenty aours after the start of therapy was the only manifestuation of «

flerxheimer reaction. In several duys the patient becume completely asymptomatic.

On t'ebruury 1z the spinul fluid contuined 130 lynphocytes per cutic millimeter
und 50 mga. of protein per 100 ce. The Wnbsermam veaction was positive with
0.1 cc. tut not with 0.05 cc., &nd the mustic curve ma.s 5544431000,

(Insert Table VIII)

Alter diachar.,e he cont:hmed to ‘be asymptcmtic. On day 4 the Eugple titer
was 3 units, and the spinul fluid contuined zx cells per cubic millimeter and
37 mga. of protein per 100 cc. The Wassermann reaction was positive with 0.2 cc.
but not with smuller amounts, und the mastic curve was 43<10006000. One hundred
&nd thirty-nins deys ufter traatment (July <0, 1944) the serolo,ic test for
syohilis was 1 unit, ths spinal fluid contuined 8 cells and 40 aem. of protein
per 100 cc. The WHussermann reaction was positive vith 0.4 cc., u!'ld the mastic
curve was 4321000000.

Case 9. “(Jidd 313&31) a 30 year old Negress wus admitteu to The Johns
nopkins hospital or rcbruary 7, 1944, complaining ol u imocerutely severz sore
throat which had btegun one aonth previously wna hud been followkd in 4 week by
hoursaness and u vash, There aas no nistory of eurliesr manifestutions of
Syphilis. '

Although she was hoarse, she did not appeur very ill or uncomfortstle.
Examination showed a g,enerhlized, Garkfield positive, papulur rush, injection
anc edena of the phavrynx und tonsils which were covered with exudate, und
8liyhtly enlurged cervicul lynphnoaes. .

The Ea,l2s blood i‘locculutio*x wus <56 units aud the spinal fluia wus
noraal. .

Treutment with 1, 000 Oxford units of sodium pe:ucillln intremuscularly .
every three hours wus bogun on february 9 und continued I'or 60 injections,
60,000 units in seven und one nalf duys. There wus no her*cheimer reaction, und

the lesions which became dariklield neputive in eleven nours hchl(.d completely in
two weeks.

-
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TR - l:» uI
The Course wnder Penicilili¥ Théruyy of Cuse 7.

< Date - {day after |Treatment |Blood S18 |- Svinal Fiuld Rearks
penicillia : . titer in .

trautment i . | .units N
) MARMESIR ey I o T 2 tar e T . “
Sept.t4l 0. .. : PO‘I-DO

May 443 " 0

Jan. 'l ) Haphursen +
AR PR 04 x 3. f.(no titer)y. . .

Ciem e
3
s

“ s o xow

Early symﬁ

%

3=l1-bdy - . 3 D 57 calls Huaduche; stiff

. e . 37 agn.$ protein  jneck. Pulsy ot.
’ .o Wan.pos.sith 0.2 ce|VII nerve.

B L T . ... {Mestic, 5943110000 .

Hearing losss,
. * Bt. 25:! -
- Kl Lto 25%

mits : - . L

T

3-17-44 | 8 - fe-F 0 b -0 120 cella- ¢ {Kurked improve-
: . : : 33 ugn.$ protein ment .
WaR. hos.with 0.62¢
Wstic LILO0WOVY,

3-20-24 111 . v b e e e e , .. « iHearing loss:
: : : Rt. 129

; Lt. 12¢

3-23-44 |14 R 0 boleigre vII

AR T Y R SRR . ... . |improved

&=0~it, 28 . . - Q0 . [Right VIT puru-
: . - lysis gone.

Seu=lbdy 1 56 - 0 . ) : reyumptonutic
6-8-44 91 o ' . Asynptonutic
6-15=44, 98 Normal agymptonatic

7~20-44 135 0 asymptomatic
Sbﬁg — e e — s —— — “:#

/
J
) . ,’ ’
] ' []
1 l ' , !
' !
. X ;

NAS_ 0003156



Tabld ViLl

The Course under Penleillin. Thers,y .of Case 8.

-

-

Date bay after | Treutaent |blood STS. | opinal Fluid Femarks
" peniciliin titer in
) +-. -} trautaent - units
e ——— ] -
June *42 . 36xarsenic | .. ¢ carly syphilis
.t «Oxbismuth | (no titer) | sruption lags
Jan. '44 ‘ - 6 mo3. after
. ' treatment
started
1-25-44 6 350 cells ‘| Headache,
' 79 spm.4 protein dizziness;
Wukt pos. with .05cc |nervousness
¥astic 5554321000
A 1-31-44 ’ i <«<5 cells Heudache,
’ . 50 ungm.% protein dizziness;
Wak pos. with O.5cc | nervousness
dustic 5554321000
<=&-44 0-8 Penicillin
units -
&=le~bd 10 1z 130 cells fapid. loss of
. 50 myin.p protein all synptoms
e WeR pos. with O.lcc '
_ Justic 55244431000
S5~4~4/ l i 92 3 << cells asymptoaatic
37 mge.x protein
. Waf pos. with O.con
aastic 431000000
T-20-44 139 1 8 cells asyaptonutic
o Ao 40 m,m.} protein
fak pos. with C.4dce

| S o ustic 431000000 —
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» It wus difficult to get the patient to rsturn, to the clinic after discaurge,
but .when sesn on karch 16 she. was asymptoastic, there ‘wer'e o lesions) und -the
_ Enyle titer was 64 units. waurly in april, after transitory diplopiu and-
. unsteadiness, the left side of her luce becume purulysed, she becize partly -
~ deaf, mnd & week- luter genital lesions &ppesred. T '

On iduy 4, when she was readmitted, a left fucial puvulysis of the pariphersl
typs and numerous durkfield. positive vulvar condylomata lats were prssent. an
sudiometer test showed .30.per cent loss .of hearing on the right und 15 per cent
loss on the left. .. . . .. , oo R

The Eagle blood flocculation titer: wus 32 units. The spinal [luld, wnich
wus cleur 'ung colorless,.contuined 48 dells per cutic miliimster und 40 mgm. of
. protsin per 100 cc. The Nusseraunn reuction was positive with 0.2 ce. of ‘spinal

fiuid but not with smaller amounts, and the mastic curve was 2431000000;°°

Troutaent wus begun on iay 6 with 20,000 Oxford units of sodium penicillin
intramuscularly-every taree hours for. 60 injections,. 1,200,000 units in seven
and one half daya.. There wus.no Herxheimer reaction, The "condyloaatis, which
becune darxfield neyutive in 12 rours, Jpsuled proaptly, tut st ths ‘end of
treutaent thore wus no chinge in thé fuciul patulysis.. On'idy 14 ‘the $pinsl
fluid .contained 14 cells per cutic aillimster 'and 33 wuuh. ‘of protein per 100 cco
The WussSeraann reaction wus.positive with 0.4 cc. wut negative with 0.2 cc., and

the mastic curve was 1221000000, . o v i _
After discharge sie w_asfziqt’seen until June'l &t wnich tida toe ‘faciul

pulsy had entirely clearsd, there.wers no syaptoins, no neurolo.ic or mucocutaneous

lesions, and the Eugle titer was 32 units. Seven we€is later, July 6, 1944, the

Zugle titer wus 8 units. The spinal fluid taen wus normol except for a positive

dussermunn reuction with C.6 cc. The patient was last seen on aAggust 4, 1944,

at which time she was usyaptocatic and tae spinal fiuic was norual, Tesble XI
illustratos the course. ..

(Insert Tuble IX)

Cuse 10. (Jiili 312453) A.19 yeur old.white mule.rcfefred to us by Dr. nngus
Haclean complained of severe disinished vision of one wonth's duration. There
had been poor visual acuity in the left aye since early childnood related,
accordin, to the putiant, to, un:uperation performed on the eye at the aye of 6.
The nuture of this operatiun is.ynkhown theogh it seems likely that it wus an
atiempt to correct a strabismus. His yenerul heulth: hud ‘been excellent excspt
for this finding. In Qctober, 1943, he wus ‘classified 4F by Selective Scrvice
because -of, defective vision,, . BN ‘

There wus no history, of wny venerenl disease und’ specifically no knoaledge
X of eurl; syphilis though sexuusl activity wus promiéct.gqu's for the yeur prior to
\ aduission. The onset of the present illness waa aprupt with severe loss of R
vision ubout one month befor: entry. .This improved tetvorarily at theé end of
two weeks only tu become worse sgein, . T U . :
Upon wdnission to the hospitul on rebruury 6, 1944, examinution reveuled
& hohled unnular penile leaion Aand u noderiute stnerul cnldrgement of the lymphnodes,

] . S
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One T. pullidyn wus seen upon duvkrisld examination of material removed from one
of the lymphnodes. The visual acuity was considerably reduced beiny: R.o. 4/200,
L.E. 20/200. Ophthalmoscopic exuminution reveaied biluteral sweliin, of the optic
discs and surrounding retinal cdemu. The blood Bagle flocculation test was 64
units. Tne spinal fluid contained « cells unc <« mya. of protein per 100 cc.

The {lussermann reuction wias positive with 0.2 cc. &nd the mastic curve wus
HOOUCOUOO. "

Tceatment with sodium penicillin was sturted on February 28, 1944. The
dru, was given intramusculurly every three hours for eleven days. & Herxheimer
reaction wus feured so initial doses consisted of only 1000 Oxford units given
every three hours for eight doses. wno rvea.tion was observed, and lurger doses

were employed 8o tnat the totul amount given in 11 duys amounted to 2,008,000
Oxford units.

(Insert Table X)

Improvement in vision tsgan on the fifth duy &nd at the end of one week
he wus uble to read smxll print. at the end of the 9ta duy of treatment the
visual ucuity was: K.&. 0/50, L.E. 25/200. The swelling of the optic discs
and retinul edema had lixewise improved und was completely gone Ly the 18th day
from onset of treatment. Visuel acuity in the right sye veturned to normal by
the 46th duy, unci tiers hus been po further improvement in-the vision of either
eye since thut time. The residual poor vision on the left i3 explainable on
the busis of tmblyopia ex anopsia. The blood Euple flocculation titre has
shown: a Steady fall so that when last exumined on September 8, 1944, it was
8 units. Spinal fluid abnorinalities huve persisted us is shown in Tuble X.

Discussicn

The results obtained in these ten patients are briefly summarized in
Tabie XI. . . .

In all puatients except three (Cases 5, 8 and i0), infection with syphilis
wus vecent, - of less than 8 months' durution. In Cuse 8 the duration of
infection wus <0 months. In Cuse 5 there was no history permitting the duration
to be defined; tie coliaterai eviderce of the patient's vuce, sex, and age
suggests thut it muy nuve teen of some yeurs standing. In Cuse 10 the onset of
infection cannot be definsd, but wus probucly recent.

Four putients (Cuses 1, 5, 6 unu 10) hud had no previous antisyphilitic
treatment of uny sort, znd two of these (Cuses 1 and 6) hud ussociuted muco-
cutaneous lesions o1 sarly syphilis. The other six patients all nad veceived
varyin, amounts of antisyphilitic treutwent jiven For early syphilis. This
previous treutment wus orssly inudequuate in ull sxcept Cuse 8., These six cuses
full into the category of neurovecurrence. It is of pacticulur interest tnat in
one of them (Cass J), the initiul treutment for early syphilis had been a course
of 60,000 units of penicillin, u dosuge nos demonstrated (2) to be inadequate.

The clinicél manifestutions were typical of ugute syphilitic meningitis in
all, including headuche (&ll cuses), stift necx (3 cuses), craniul nerve pulsies

»
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- TubuLIX

Tne course under Peniciuin Therapy of.‘ Cc.se 9

- ree
aaem 38 X s .

y ST . DML

'~ Date Ley after | Treatment |blood STS | opinsl Fluid Remivrks
©° [ |-penicillin titer in - e e 1
* [treatment | . _units’ :

PEL SV B Penicillin | 256 Normal Early syphila_

L '.. R TN w’ow..- L e . . L s e = s 2z e D“’ genithl
‘ e TTunlts . ) legions =

e=2h=td ) 16 ) L] 1«8 ' o Lesions heal-
e SR ‘ e e 6d - :

3-16-44 | 37 - loe S | neymptomatic

S5-bebls |- .86 ") PR B P 48 cslls - o | LFe ,,enital
I O LU e ~ = 140 mgm.% protein lesions;
WuR’ pos, with O.2cc | Headache), -
Nastic %31000000 dizziness.
: veft VII ncrveJ
S e e paralysis.
. oo b wtt e | Heuwrdng losss |-
- - | Day after - — . -~} RSN TR -1 ERt..30% '
. | second b e oo 4 LtlasE
PR R TS coursa . nay . . o L ax " » . .

5-6-44, . .0-8'. . .}-Penicillin- - ; I LI IR
b E l,;.O(i,OGO B ’ D ’ . .
coo )L undts

5ell-Ld -9 o, X4 cells " | Syaptomutic

- 33 mgl.xe_protein | improvement;..|.. .
Touh nus. with O.4cc left VII
wustic l<x1000000 i:rproved

P

6-1-44 . Py T et 3% 0 cells weft Vii .
- ‘ S L0 mgmsk: protein’ P Hotmal,  We'

. : " " IveR pos. with 0.8¢cc symptoms -

lustic 1.1.00000000-

7-6-44 ’ &64 . "T: : 3 .15 cells - | . |-ieavang - -} -
.- A R L o ; - 19 mgmeb protein . | normel

hah pos. with O.6ce
xdastic 0000000000 N

o e oW

- EVIRINA

ar oo o e kormal : asymptomatic
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TaBLE X
The Course under Penicillin Therapy in Case 10,
Date | Day after - Treatment  |Blood STS| . Spinsl Fiuid Remurks
treatment. titer in .
wmits . J. -~ -
Octe'43 . . ; " IRejected Sel.Ser.
Vot . {beéhuse of poor
- . . 24 o S «-"#iSi'On' Lo e
1-13-44 | 7 1 oo s I S *~|Sudden almost -
B RN “ complete loss of
. . vision
1-25-44, ‘- . %  jhcells . RiB. 20/100
1 . 40 mgm.$ protein  [L.E. 20/100
- WaR.pos.with O.4cc (Biluteral neuro-
. Lo .. . {Mastic 1100000000 |retinitis
2=26-44 64 |2 cells. .--  IR.E. 4/200
- R - A < 22 ngml% protein  |L.%. 20/200 .
' 1% topos.with O,2cc |DFe lymph node i
B Hustic 1100000000 | unzture '
(2-28-44 | " '{ Penicillin '
course begun
tot. dosage
2,008,000 unitd /
. in 11 days _ ’
3<Xedd 3 : R.E. 4/200
) ‘ -|L.E. 207200 .
3-3-44 5- o R.E. 20/200
K T ; L.E._25/200
3-5-44, 7 128 e BB 207707
) L o] e - . iL.E. 25/200 B
* . . N 1
3-T-44 w9 - i © |Vastly improved -
: : R.E.20/50
- : L.E._20/20Q. -
3=10-44 12.. ; . 14 .-cells~ " . |bischurged; o
e * 137 dgm.% protein . |greutly improved
- : . ¥aR.pos.with 0.6ce »
‘ 2 Mustic 1222200000 -
3-16-44 18 64 AOptic dises and
' , C s N - jretine normul.

A ~ R.£,20/50 L.2.20/20(
3=2'7T-44, 29 33 ‘| Further improved
4=13-4/ 46 16 " | ReBe...20/20--

_ LB, 20/200
Y 60 s iz IS
9-8-44 | 193 - - o8 a7 eelis - |RE. 20/30"
K 40 ngm.% protein  |L.E. 20/200
WaR. pos.with 0.6cc
, ‘ yidastic 5431000000
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1l.

(5 cases), papilledema (2 casas), convulsions, druwsiness and stupor (2 cases).

LN

(Insert fagle kl)"

The dose of penicillin employed ;ranged from 600,000  to 4,000,000 units;
the duration of treatment :wus seven and one hdlf to ‘eleven days. These
dosages wnd time intervals are not suggested 43 the optimum and were chosen .
because of similur treatment schedules employed ut the 'timé in the treatment of
uncomplicuted early syphilis. In generul, the eurlier patients treuted .
received the smuller dose of 600,000 units. uuter, as information uccumulatea
45 to thie direct relationship betwden totul dosag2 and relupse in.early .
syphilis (1, %) und the compurative ineffectiveness of doses less thun 1,200,000
units, lurger doses heve been employed in. the menin.itis cuses. " .. . |

" a8 previously stated, the route of aduinistration was intramuscular in.all
these cuses. before tnis work wag. begdl, we were of course awure of the . . . -
observutions of Keefer and Rammelxamp (4) that penicillin injscted intravenously
or intrususculurly did not appeur in tae cerebrospginul fluid in any signiticaent
quantity. surthermore, McDermctt, pagle, and welson (5) were unuble to
demonstrate penicillin in the cerebrospinal fluid in patients with early
syphilis, late neurosypnilis, und tuterculous meningitis. Jeverthsless,.in
neurosypnilis there is vreason to believe that the efféctiveness of » chemo-.*
tnerapeutic agent does not necessurily depend cu the ubility of thut agent to
penetrate the cerebrospinal fluid, tut insteud, on the tausis of penetrability
into tne diseased tissues (meninges, blood vesseis, parenciyma) (6). The
effectiveness of intruausculur treatment in esrly neurosyphilis and the luck of
neceéssity for use of tie intruthecul voute, is borne out Ly the results
presented here. S . .

To the dute of writin, (September 15, 1944), the putients treated have
veen followed for 104 to 310 days after theé start of penicillin tneriipy
(8 of the 10 for 4 munths or longer). oo clinicul véiupses huve so fav been
otserved, and re-treatment, whetner with penicillin or by some otner metaod,
hus not yet been required. (One putient, Cuse 10, nés shown a relupse in tne
spinal fluid findings after 193 days ana is to be retreated). Judying rrom
the observed incidence of relupse in putients witn uncomplicated early syphilis
treatad with 600,000 units (velupse vate ubout 20-25 per cent) (&),
relapse in some of tnese patients with acute syphilitic meningitis is certuinly
to be expected. . ’ ) N ' : .

The immediate symptomutic result hus besn drumutically faverable in.ull.
10 cases. Heudacne und Stiff neck have disappeured in 24-43 nours. Cranial
nerve paralyses huve disappeared completely in ull cas:s except one (Cuse 5),
in which slizht residuals remuined after 98 duys. rour putients hud nerve
deafness (Cuses 1, 5, 7 and 3) and_in taree, improvement weus pradual, requiring
respectively 110,98, und 139 days for return to cemplete or nearly complste
normul us objectively meusured by wudiumster. tests, One patisnt huc shown no
improvement in deafness during 104 duys of observation, Two pautients (Cuses 3
sad 4) had no fuvthsr convulsions after penicillin was sturted,

Three putients (Cases 3, 5 and 8)‘nad milé febrile sHerxheimer reactions
(highest tempsrature 102.49F), tut this did not occur in the other seven cases.
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In none was there any clinical exscerbation’ sub'g;e’sit'{rx:;v'th;};p;utic shock, nor
were t.here any other reactiouo fron troatuent. - .

before trestmenty walcn becase and vemuinéd negativu tnerou.ter. Three casss
(Cases 4, 5 and 7) witn lov titer tests (each < units) at the start of treutment
auve become sevonegutive. In the otx er 7 ca..es the serolosi.c ‘titer is -fulling
toward negative in all. S, _ Lol

|
[ - B
i ; One p:a.tient (Cuce 3) had & doubtiul tlood “serolo e test for ayphilis

Tae efi‘ect upon the spinal Lluid is even more rmra.ble» Tane originul cell
counts Lefore treataent vuried irom 4z to 1450. In ull patients tue cevestrospinal
fluid was retested on the day of or imnediately folloain, tne cessation of
peaiciliia therapy, and in &ll, wn abrupt fall in cell count %S observavls
sven at this euarly period. at tue iast’ ovservation, cell counts were normal
(assuming a cownt-of 10 cells or less per culic millimeter to .te. nuraul) in 8.

Ir one putient (Case < whosé originel cell count was_1<80) the cell count wus 1z,
and in only one.gktient (Case 10) has tiers been an increase in cell count
during- obsorvati.on.y-. . .- .. B

. The protein content ws abnoraally aie,h in xaine of tha ten cuses (rz.n,e
g 37-158 mga. per 100 ce.). In'all of tnese, toere wis u fall towurd normal; in
four cases, the proteiu hua reacned & noriami level (&5 a,m. per 100 oc. ot less).

'me ’a*mssemum test o: the upimd. fluid was positive before ,Anichlm

;,, treatzent in all cwses, varying in titer {rouw 0.05.- 0.8 cc.. In &llrCases,
- _tasre was improvement, the extent ol whien’ Vanud witn the stren,th of the
o originul reaction and tue duration of observation. Improvement has been slower

than witn cell. count ovr protein conteant tut so far has been continuous and
progressive in all cases. - Five putients (Cases 1, 3, 4, 7 and $) huve reverted

§ to negative (with 1.0 cce of ﬁ;uica), und thiese ure tnuc cuses which huve ulso
[ shosn the greatest inprovement in t,ha blooa serclosic teats for s,rpnilia. ’
)
. Tne sustic curve, abnorayi in 411 putxents axcept Cuss 1 and ransins in -
(\ type from relatively moderats to extremt zone I (puretic type), hus likesise
* improved in all except one (Cuse 10), und has cecone neguti.ve in five. -

S0 ar us cun Le determined: from this saull nuwaber o c.asea .md iroa tue
relatively suort time in which they huve teen followed,. there is no relationship
vet veen totu. dosage of penicillin und the clinicul or sventuul serologic rcsult,
or in theé rapidity v.ith wnicn sevolosic mprov;ement occurs.

: . Syohilitie Wiinuitis

In spite of the observations in the preccdmb, pum.,rayhs, 1t. is b=liewd,
cn the busis of tne vesults accumuluticny in‘uncomplicuted eurly symilis (),
tnat putients with acate sychilitic meningitis snould receive u total of
2-.,00,0,000 to 3,000,000 Oxford units of peniciliin udministered ty the intru-
auscular voute every 3-¢ hours day and ni ht over w minimum period of 3-16 days.
There appeurs t0 be no reason to suyeest intravenuus or intrutihecal woministration; '

\
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13.

the -former is j;robubly relatively ineffective (2), the latter unnecessary.

All putisnts with acute syphilitic meaingitis treatud with penicillin should
‘ be nlosely followed with clinicsl re-examinations (especially for the detection
- of infectious mucocutanecus or nsurorsispse) and with luvoratory studies of

binod and spinsl fluid. These follow-up sxaminutions should be mude ot least
as of'ten as “overy three montha during the first yeur af'ter trewtamnt, every
six nonths Tor ‘atother 2-3 yoars, and yearly thereafter. It shouid not be
forgotten that althowgh symptomatic (und often serologzic) improvement can be
: secured in acute gyptilitic memingitis with ‘almost any form of nodern chemo-
] therapy or fever thers;y, the evontusl prognosis of this condition in terms of
S moipont of late nmrosyphilh especially pn.rcsis and tuhs, is gruve
‘ 7

o~ v
B

T

a2
|

] " 1. In ten cases of acute syghilitic mm:ma treated y us with

peniéiliin, the immodiate rasults (9¢ to 310 days p.tter treutaent) are excelient,
both fron clinical and hbotatory stondpoints.

Y . 2. n.t"oual pmlcﬂlin dooa aot tppeur in the, cerehrospinnl fluid
; ] even cftor frequwnt intramuscular aduiaistrution, whe dryg is effective in
o acute syphu.itic mingitia whm zim 'w the intramusculur romo.

“
C-

3. dome of tae ten patiwta treated has so fur devoloped any
svidsnes of clinical ru.aple, thqugh ons has shosm relupse in the spinnl i‘luid
ﬁndinp

4. The totil-amownt of peniciuin administered to any one potient
varied froa 600,000 to 4,000,000 wnits; the duration of treatment varied fron

7} to 11 duys.

5. On the basis of presont mfon.a.tiou, the treatment schedule
advised for acute syptilitic meningitls is Jg totlal dosage of 2,000,000 to
3,000,000 Oxford units of ,:enicmin, adninis*ared every 3-4 hours day und night
for from 8-16 days.
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- Vehicles for vﬂemu; Prophylactics
Dr. . G. Christisnsen. and Dre- " S Jones (

The investigation of more atabh» ointznenta ws continuea.,
.AMditional ointments wore prepsred and sent to Dr, Calvery for
‘studye Preparations roccived from Dr.e Calvery worc tosted for

stability and for dissolved lcad and morcury. e
ththth .* " ‘
’ smm.
Dr. Go . Rako, Dr. . B ‘Dinhan and Dre D. M. Hamrq '

As 2 rosult of tho work of Drvi-John iiehonéy: and his collabon-»
tors, studics woerc conductcd on tho usc of ponicillin as a pro-
. ptgx};actic against syphiliss Using Eaglo's tuchnique for 1produc1ng
] 8 caancrcs, suspcnsions of the Fighols stroin of T. pallidum’
worc rubbod into incisions in thc aoko of rabbits, ~In most o6sses,
4 or 5 hours aftcr infoction a singlp. injcction of pcnicilliniwips
administcred intraveinously or 1ntrmaouitax~1y.w Tho rabbits woro
obascrvod for 3 monthe or morc for tho duvclopmcnt.of chancrcs, - -
. Jyaph nodc. tronsfors were thon mqde ‘from the rabbits without obvious
syphilitic skin lcsions.: The dctuils of tho cxpcriments togcthor e
..With the rcsults arc sivcn m”'rnhig 1II.

Y ¢

L]
- Iy P .
- ! s - - d 8. . 3
- t .3 " ., xe

]

mmxlg& g&gnalo

k'. We Bo mm Ond»m‘o Go sw. Rnko . !
MO TS [ [} .°*_ -~
A suspension of thc 70th ogg pauago of the prosuncd agént ¥
isolatcd by Dre. Knthcrinc Andorson wes very kindly mado avoileblo
.%o ne 1-8~44,. - Wo havc crrricd the strain for 50 additional passagos
by inooulation into tho yolk of 8«8 dny oggse .

s -

———— o o
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. Table III : u
Sm..'ﬂ.rv of mxpcrizents on Usc of Pcn.cillin for fropaylexis
I..,ainat Syphilis,
. ~Iymph KNodo Tronafor
Total Hours utoz L. . ¥oe Moo Yoe donor _ Roe
Units/kg, Trifoction “Routo of Dovils  robbits: posie
Rche oD WMZhcut™ WIth. tive
. bits Loca 8kin Skin
e P Zoaiona Icsion - Iwsion
Skin Inféction -
: R T Egpertaond It ..o L ia. -
55 OOO 4 IéWe 2 0
Controls wwe | eee= 2 2
o ‘ . ,f.
. R kz rinont w" -
49;500 S SRS 0 7S BRI AERT S

1 0

49 SO0~ 4, 48, 96 | I, Ve 2 0 o
4:9&- - ! 4?. - . VI.V'.‘ S _' "3 TtLs N S 1
4,950 .4, 48,98 . I.Ne 2 2 7y

82,500 1n 4 . Rubbcd 2 " 2 1,00
0¢5 nd, " intd e T T -
Wound
Contols awe nee . S .3
" _ N . PO : m-‘mm t v .
saym‘ ~ s A I.n. 54 O - 6 v -3 1
49’m s 5 ‘-‘ -;.m. .s EY -‘:_..;‘ ‘1 - » ,.. - O
Oontl'"].l Pupp - ?-.- . . ! 3 ,:, . - . ll.- 1.‘:.' [4
1, . 2 ; L I e S S .:‘;- N
. r-;.-’—t o : .":‘: . . ;.kxgggizmnt "VI e e, b e o s
s, o - 5 w I... » ; ,‘5.:.;'.;}...':.':; ‘1,. R
Cﬂ'st'\nino sl B evie g - [ S L

49,500 i 4o Tolle 14 = L R AL SR
"’ hid ; . P x .

contro:lé i ~t--. 5 T 5 e et S S ot

. * L e - - 'y v “ 't

moatm:m Infootion | .7 4t

gﬁrimnt II

85,000 4 w TV &l 4 (Orchitis)
. Gontrels B di : -uese EA . ,;.* L3 «

J e Exggrimgt III

16800 4,4 ,,I.V - '“ Pl
+-QORLTOLE .. 1 -mem B' ” B e '*Sf. e T

. .
tew L -
- ¥ . > N .
L - e hid - - v '
DO e e, v Ll ?,
S M D AR P A A B T H
T - EO .
.
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b Complomcnt Fixctien:Rocacticns Tho sodimonts of pooled yolks '
oLt tron Infoctod cggs wore uscd as catigens for tcsting 16 scra fron »
_ maticnts diagnoscd as suffcring from granuloac inguinalce Twclvo

gave positive rccetions whilc 4 worc nogatives Therc was no fixa-

tion vith ony of 10 norial scra tostods

Skin Tost Antigons, Suspcnsions of washed bacteris trcated in
various ways gave.rcactions in normicl subjcéts and so vers not sate
~ lsfzctory for diagnostic skin tcsts, -

il

b
RS

Agglutinction.. Thrcc, of the' asora theti.gave couplcrent fixae
tion roactdons couscd agglmtination of woshed bacterias S .

Chcaiotherapye - Mixturcs cf drugs ond infoetcd yolk worc allowod
to stend ateroo tcaperiturc for 2 hours:ond wore then injoctod into
cggse Thc concentration of the cgents :cntioncd below erc the final
conccntrations beforc inoculation into the ogsse Fuadin (sodiun
snticony biscatcchol disvlfoncte of sodiun) vas offcetive ot o cone
ccntration of 12 iiGe/r1le, but not at 6 ng./ile Tartar cuctic (anti-
aony and potassiun tartratc) wucs cffcetive ot 20 goaras por ale, but
not at 10 goxins por ile Bismmuth and potassiw tortratc was of-
foctive at 1 nge/mle but not at 0.25 ng./al. Pcnicillin was offoctivo
ot 128 units pcr nl., but not ot 32 ts pcr ml, Strcptothricin
was cffective ot 14 units por ml., but not ot 7 units per nl, Flevae
cidin was particlly cffcetive- ot 49 units por ale but rot at 256 units
per ale Sodiua sulfothiazole, sodius sulfadinzing and sodiun sulfce
neragine woro all offcctive ot 8 nge/:ls but not ot 4 ng./ale Homo-
sulfanilanide had no dcuonstrable nctivity at 16 age./ale Copper
sulfctc gave vordeblc results, tho cnd-point of offcctivencss being
cbout 0,06% though in onc tcit 0.015% was portinlly cffcetive, This
vericbility is probably duc to an irrqgular degrec of binding of
coppcr ions by the protcin prescnt in tho yolk, In nost tests,
Zephiran (alkyl diacthyl benzyl aunioniua chloride) in a dilution of
1364,000 was cffcetive vhile o @ilution of 13128,000 wos ineffcetive
or cnly partially cffcetivces Howover, uixturcs of copper sulfato
ond 4ephiron wore active in vhich cach componcnt uns at a lower cone
contration thon had boin found cffeetive whon cuployed alonce Thus
a aixturc cf copper sulfatc 0,0076% and Zephiren 13256,000 wos cfe
fcetives Hereurous chloride, 1/2 scturnted at 24°C., wes offoctivo,
vhilc holf this cenccatration was incffoctive. Scturation vith cther
killecd the orgonisiis in 2 hourses They worc apparcntly unaffceted by
M/16 phosphate solutions within the ronge fren pH 5.5 to pH 940,
Heating to 56°Ce for 30 minutcs killed the orgonisn,

The above tosts, 1t should be caphasized, arc serconing testa
f:r the drugs ond iy includce two types of cctlon, bactericidal at
the high concuntrotion in vitro, ond bocteriostatie or bactoriocidnl ¢
later In tho oggse i
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’ ‘Mixturcs of cqucl volwuca of infoetcd yolk ol

and no ‘ t&z\m bcrc gonlcd in gloms 2.pculcs and storod

..tht" 0°, u.zs - and” « "All susponsIony s':cro &gcctious for

cggs © senth 1aters The - aunpcnaion prescrved o ‘Ce m1intnincd
o groater virulcaco than thosd kept ot chc 3 othor 1pcr..t\.rcs.

ok

.o ..,‘F

l o-." ot -

- Qt‘% Inoculrtions. - Inoculations in r.ﬂ.co and trbbita by
various T hovo TeXTod te groduce d:mcnutn‘blc 1nrcctiona.
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Abstract of Final Report
° 14 December 1944

Studies have beem made of the efficacy of heavy metal
inunctions in the prophylaxis of experimental syphilis in
ratbits. Two compounds of phenyl arsenoxide, identified as
D=66 and D~124 and supvlied by Dr. Ksrry Esgle, wers employed.
The hair was closely clipped from the mid-dorsal cogior of
a5 = 6 1b, rabbit after which three scratches 1 cu. long snd
desp enough to ceuse fine bleeding points, were mnde in the
skin of this area. & suspensign of Treponems pallidum )
(tiichkols strain) econtaining 107 motilo spirochetes rzer ml.
was dropped onto the scerifications. Four hours leter the
arsenicsl compound in concentrations of 05, 0.1, 02, =nd
O«4 per cent dissolved in propylsne glycol wore applicd end
massaged over the inoculsted erea. Derkficld cxsminetions
wore mnde on animals doveloping suspicious lugsions, to dotore-
mine the presence of Troponoma pallidume Animels which showed
no lesions during » 6 months' period of obscrvation were
snorificed and lymph node trensfers worc medu tc morunl
rabbits as tests for curce

Conpouud D=66 in a concentration of 0.4 por -gont proe
tected 53 por cont of the animels trantode No protoction
wns obsorvad in thc lower conconmtrations tosted.

Compound D=124 in » concontration of O.4 pcr cont pro-
toctod up to 80 por cont of tho rabbits trectods Lowcr cone
contrations protcotod to a lussor degreocs

~

# Tho study was carricd out with the collaborstion of
Dre Ruth ¢ 3Sosk #nd Dr. F. Losliv Dorn

.
- - -.
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PENICILLIN IX THE TRE " .,
A Brisf Prelinjnary Note. . . .

By Re Vo Platou, M.D., and Allen J. Hill, H.D., Tulane Univcrsity School of Nsdicine,
New Orleans; Norman R. Ingreham, k.D., University of Pennsylwania School of Hedicine,
Philadelphie, Pay; Mary S Goodain, M.D., Johns Hopkins University School of
Medicine, Baltimore; Erle E. Wilkinson, M.D., and A>11d &, Hansen, &.D., sziveraity
of Texas School of lhdicine. Galveston. .

This is a drief preliminary note, as of November 7, 1944, concerning 69 in--
fants with manifest early congenital syphilia who have been, treatdéd with sodium
penicillin by the University groups at.Beltimore, andolphu. Galveston, and
Nuw Orleens. Penicillin wes administered intremuscularly in saline solution every
3 hours .n 60 injecticns over a % day periode Total dosage used renged fron
16,000 to 32,000 Oxford units per kilogmm of body uight, ho other antisyphilitic
treatment was given. voye .

In 34 of these €9 1nmnts mctlm occumd during tmtment. ilsarly all
of these reactions were nild, consisting or. modento fever deginning on the first
or second day of trestment, and seldom hsting longer then 3 days. One infent
48 hours after treatment wes begun, suddenly developed severe, nearly fatal, collapsee
Three infents died during or soon after treatment (24 hot s, 7 days, and & days
after penicillin was started); all of these had active syphilitic lesions, were
under two months of age, and ia poor general condition. Two other infants died S
weelkcs snd 14 weeks after penicillin, whether these latter deeths were directly or
indirectly due.to pernicillin or syphilis is not knowrne )

<
L

i

In general, the immediate response of early congenital ayphilis to penicil-
lin has been gretifyinge Cutaneous and mucous membnne lesions have healed duwing
or shortly after treatment, rhinitis hes besn somewhet more persistont bealing
in from two weeks to two months. All darkfield-positive lesions heve become
negative within 24 hours efter the start of penicillin therepys Roentgsnocrephlé
evidence of ¢steitis disappeared in 2 to 6 months, i.e., at about the sane ratu
expacted after metal chemotnerapy. Regression of hepetic, splenic, and lymph node
enlargement, though veriadble, was usually complete by 3 monthss If abnomal
spinal fluid findings were present initially, these have retumed to nomsl in all
cases in rrom 8 days to 6 months. .

0f the 69 infants, 39 have been followed from 4 to 12 months, Tventy-five
of these 39 now are physieally normel and show doudtful or negative serologic
tests (21 negative, 4 doudbtful)e In 9 of these 39, quantitative serologic titers
are either stationary at moderately high levels, or slownly dcelining; these infants

' are also wells Serologic relapshas occurred in 5 infunts, and clinicel relapse

in 2 of these 5. Scrologic relapse occurred from 3 to 6 months after trcatment,
and clinical relapse in each case at 6 months.

* This report represents .ork done undor several contmcts recomnded by

_the Committoe on Medical Research of the Office of Scientific Research end
- Develoment. und the respective Upivarsitics reprosented by tho authors.

\TeE=s
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+ ot s later date.,
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Tuble 1
The Preliminary Results of Penicillin Thercpy in Infuntile
Congenitel Syphilis: 39 Infunts followed for 4 - 12 mopths

Clinical relupse ., - 2 .
Serologic Resylts - - Cages - Per t
Reversed to x;e'gative' - 21 54 .
Reversed to dwl‘at'.ful".:' L. "4 10
Still positive but titer declintng . 9 = 23° ,
. 5 13

Serologic relapse

o L4 b

The dosage schedules so far employed have correspdiﬁod to a total.dose
ofl - 2mjillion units in.7-1/2 days for an adult with esrly acquired syphilis.

The results so fyx obtuined-in infants indicate that the present total
dose and time-dose relationship schedule is not entirely satisfagtory. Other woo-
ificntions of this schedule should be ctudied with cdue attention to unzlogous re-
sults secured by various schedulec in eurly acquired syphilis in wdulis. For the
present, we believe that an increwse in totul dose with the same time-dose. relution-
ship showd be trigd first. Accordingly, we recommend temporarily &.totel cose of
40,000 Oxford units per kilogrum of body weight, given in 60 intramuscular injections

over o 7-1/2.day period.

. . Attention is culled to the ;rltal, necessity oi‘ ‘adequate supportive care in
acutely ill infants. 4 : .

Definite relapse, serologic or clinicnl s Shouid be retreuted at double
the original .dosage. A relupce is defined as either & persistently rising serol-
ogic titer, or clinicul evidence of progression of the diseuce. Persistent posi-
tivity of the blood seralogic test alone is not yet to be considered.an indicution
in itself for retreatment. ' , )

. A detailed feport of these and additdoncl cases will be wade by this group

Suusary .

" Penicillin is an effective agent in the.t.,x;ezatnent of infantile congenitul
ayphilis, but the optimua method of its use has not yot been defined.
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.. TIME~DOSE RELATIONSHIPS OF PENICILLIN THERAPY, Perts I - IVs
& Walsh McDermott, Maria Bemoit, and Rebecksh Dubois, Purt Vs
Valsh !cbemott, Heien St.einberg, and Villetta Haimes.

I. ‘The concentration and duration of penicillin levels
in the serum following the use of various dosages,
routes, and vehicles of administration.

II.  The relation of the concentration and duration of
penicillin effect to the inhibition of bacteriel
populations in vitro.

II1I, - Regimens used in early syphilis.

Iv. The relation of the concentration and duration of
penicillin in the serun to the concentration in soinul
fluid and dielysates. °

v. The =ffect of penicillin upon the clotting of blood.
i_n- ﬁsmo ’ ) ) T

¥hen subcurative penicillin therapy is administered to patients infected with
organisms susceptible to penicillin, the cliuical end laboratory evidence of in-
fection disappears completely, to be followed af'ter an interwval by relapse. In
most instancee, this state of remission i3 indistinguishable by laboratory and
clinical necane from that of cure. Such remissions may be induced ty the use of a
small or a lerge amount of penicillin, and apparently with equal facility. It iz
obvious that the comparative value of different penicillin reginens for the treat-
nent of a given disense cunnot be deternined from the number or tyne of remissions
induced, us they are all more or less ulike and occur following such s wide renge
of dosage. It is only by a study of the incidence of the relanses which follor the
various regimens that such an evaluation is possible.

In infections cuused by the pneumococcus or Group A strept.caccus, the totnl
duration of this remissiou which follovs subcurative penicillin therany is usually
only Z4 hours. V¥hen relapse ¢an be detected in such a short oeriod of time, the
evaluation of different treatment systems can be mgde in & similsrly short period

and a large nunber of progroms may be atudied by trial and error,

In the less acute infections such as bacterial endocarditis and syphilis, the
interval of remisalon before relupse muy be a period of vecks or months, and the
time required for the comparative ovcluation of various systems of treatment is

a.EASE RETURN FROMPTLY T0 m“ﬁ ,
-~~~ ROOM 326 =

l
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correspondingly prolonged.

‘Thrggfore, it is of obvious lmportance to attempt to find some mesns vhereby
the penicillin regimens of least promise ‘for the successful treatment of these
subacute infections can be eliminated in advenge, and only the more hopeful ones
sub jected to clinical triel,

The following lnvestigati'ons have been conducted in un attemrt to obt-.in
informution vhich would be of help in this orotlem,

Methods

The amount of penicillin in the sera iés mes.sured, by fthe Rrnmelkemp dilution

method with thess qualificatinsnss : ’

-

1. The complete inhibition of ithe test orginism in the greutest dilu-
tion of unknovxn serum, which is the end-point of this method, wes determined by
the inoculation of blood broth vith the anknown serum-test organist mixture at
48 hours. 1In the original Rommelkamp technicue, this end-point is determined by
stret’ ing & blood agsr plate at £4 hours with the uninoim serum-test creanism
mixture, The more rigid demonstration of inhibiticn of the orgenism by ihe 47~
hour inoculation method vill result, not infrequently, in lover determiiztions of
penicillin in a given serum, but the re3ults are aore consistently reorvducible.

. The Rummelkamp method requires more than a threefold dilition of
the unknovm serum for the performrnce of the test. Therefore, if concentraiiins
of penicillin in the serum when tius thrice diluted are too lov to, exhibit anti-
bacterial action, they cunuot be u!cas&red. 48 a result, the concentration,
0.078 unit per ce., is the lowest penicillin level which cun be measured v ith
accuracy in an unknown sjecimen. It shoeld be emnhasized that this 0.J78 u./cc.
concentration is almost four times the concentrstion reyuired to inhibit con-

nletely the hemolytic strentococens used as a test organgsm.

The penicillin stenderd used wus checked sguinst e reference stundurd of
penicillin calcium vhich was supplied for this suriose by Dr. albert C.. Hunter of
the Federal Food and Drug Admuwnistration, The test organism wus « Grows 4 streo—
tococcus, $-203,H.V. 4 menicillin concentrution of J.0% undt vill completely
inhibit for 48 Yiours 1 to 43,000 of these orgunisus per cubic centimeter, : . .

In short, the method used for the determination of the penicillin. levels in .
the sera was somevhat less sensitive than mumy tests nay in use, but gove :
consistent results." . .

The penicillinace vas obt:ixined'through the courtesy of Dr._-__Rober't D., Cogn'ly,
of the Bureau 6f Agricultural ené Industriai Chemlstry_oi_‘ the U, S..Denvrtment
of hgricuiture. )

o
>

i
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: . 1. The Conctntrutien end Durction of Penjcillin Levels in
- the Serum Folloving the Use of Jerious Dossges, Routes,
I and Vehicles of Administration.

Studies vere mede of the serum penicillin levels obtoined after the single
~ intramusculur injection of vurious smounts of penicillin in acueous solution, _

As hud been noted by orevious investigetors, folloving & single dose of
25,000 units, a serum level of ,078 u/cc or sbove vas maintiined for anoroximately
tro hours.. However, it was found thet srogressive increases in the amount of
penicillin in aqueous solution given in a single intramusculsr injection were
tssociated vith a considersble prolongation 2f serum levels of 0.078 unit or
more. Thus, the administration of single doses of 00,000 units wes associcted

_ vith maintenarce of such serum:levels for 3 or 4 hours, vhereas the single in-
Jectioa of 330,000 units wes followed by a level of 0.078 or higher for 4 to §
hours. Increwusing the single dose above 530,000 units to §00,000 end 80G,000
units resuited in only slight orolongution of the 0.078 un‘t level to 6 hours in

~ & few ilnstances, o . . '

(See Fig. 1)-

Then & single inJection of 600,000 units ves followea vithin tvo hours by
ennther injection of 100,000 - 500,000 units, the 0.078 unit'level was mrintained
for 6 or 7 hours folloiing the first injection. Thus it is nossible, by the

. use of aqueous penicillin in single, or :.uickly resesteéd double injections, to
maintein & serum level of 0.078 unit of Jenicillin for 5 to 6 hours.

S D : : (See Fig. ¢)

i The use of 3 per cent beeswux in sesnut oil u8 & vehicle for intruemuseular
s penicillin administration hus been shown by Rominsky to retard the sbsoration
&nd hence oroion. the serun level of the penicillin. In his putlished curves

- - {U. S. Army Bul., 81:47, 1944), levels of 0.078 vere muintzined for & to 7 hours
o7 following the single intrumuseular injection of 103,000 units of materiel incor-
porated in peunut oil end beeswiex, - - . ’

S - (Sec Fig, 3)

It is evident that neintenance of scrua levels of this order (0,078 unit or
higher) for ¢ period of apiroximetely 7 hours con be effected by the use of
‘either large doses of aqueous penicillin or much smeller doses of 2emieiilin in
beesv.ax, '

) A study therefore vies mede of the duretion of oenicillin cetion xhich could

2 be echleved by the use of large doses of oenicillin in 4 and in 5 2er cont busswax.

1 The muterisl availleble consisted of & mixture of j>enicillin culeium in wesnut

" _ oil und 3, 4, or 5 ner cent beeswex. The per cent bevsvox rescration contained
- 76,000 units of venicillin per ce. The 3 ner cent und the 4 ner cent orcoaretions

. «. - contuined 100,000 units of seniecillin ner cc.

‘ &8 mey be scen in Figure 4, the sdministration of o single dose of 150,000

1

- S - - R
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units of penicillin was folloved by &« scrum lcvel of 9,078 u/ec for 7 to 9 hours.
The reoid full of the concentrati:qn_ to below & detoctpblc level during the
irregular abaor stion from the beusyux deoot, and not to & fault of the tpchnioue.
In support of this Tinding tre the facts that the mcnicillin conc entration in this
oaticat at the end of the first hour wus et the 0,078 wfee or lowest detceteble
level, end that none of the nrevious studivs of serum levels oroduced by ucueous
oenicillin shm ed values rhich did not full .on & straight lim,.

) . Semm 1cvc18 of 9,078 u/cc or nighcr « e,re orolonged for iore than h hours
after a single dose of 300,000 units of »xniciliin, During the first cight hours
after injection, the scrum level wns anintoined et the reletively high level of
0.31%. units. There ves no evidence of irrcgula.ritv of abs orptzon fron the ‘dewt
in the studies of these trvo oatients, . - -~ . d

In Figure 44\ gy be szen .the scrun ncnuil!.in coucentratiom attuined fc»l-
lowing single intramusculer in;e.ctions of 300,030 units of oenicillin in oil end
4 oer cent beeswex, Although in one subject an initiel high oseck occurred,
vhilc in snother detectable concentrations (i.e., 078 u/ce or higher) vere st
found at &ll during the jeriod of observation, the serum neniciilin coneuntrs ticz.
rmgcd for the most pert beticen .078 end ,31% u/ec and vere meintuined for 4 to -
hours, (Thut Subject 1 sbsorbed anirecicble, albeit unde,te.ctt,ble, anounts of
material is established by the fact thut Treponemu oullide disasnccred fron
surfuce lesions of syhilis present as ra 31d1y us is gemrally obs:.rv‘d Hlion in,
the admzm.stration of ; )cmcillm. A

From thes; oreliminary studiies with .the hu.svax vehicle, it voald seen th t
by this mcthod it is oossible to maintuin. significent levels of aenicillin
action in thc serum for periods longer thun 1i hours aftcr u single dose, re-
vided that sufficient penicillin is usco. The questions of the irrcgularity of
tbsorption and the tolcrance of the natient to rejeated doses of oeniciliin in
this vechicle ure yet to be studied, .

hside from the fuet, thet the agueous acthod rwuxros the use of nuch wore
senicillin to prolong levels for 6 or 7 hours, there is u nossibly immortent
difference between the two methrds of udministretion. | Kith the aqueous vehiele,
extrencly high levels of jenicillin ere atteined for the fir.t fev hours of the
7-hour period. On the contrery, when penicillin is edministerdd in becsvex, no
such pesk concentrations zbove the 0,078 - 3.31% u/ee level are usuelly attained
beceuse of the slower sbsorption. The possible implications of this diffcrence
will be discussed subsccuent.ly. )
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<

: The durntion of serum nenicillin levels of tvo concentrations s 0,078 and
- . _0.158 unit, arc presented in Table 1.

TABLE I
Durstion of: icillin Level 0,078 Un C.156 Unit __ Peck
' "~ “hours _ hours units
- «00,000 units squeous 3-~-4 243 : $.0 -
300,000- »  w 4-5 3-4 5.0
500,000 " 4-5 3-4 10.0
800,200 " S -6 s 10.0
§30,000 " .
.- nlus
) 102,000 at £ hours 6 5 10.0
500,090
plus
$0J,000 at 2 hours 7 6 0.9
109,900 units 2% beeseax 5-17 4-6 0.156
500,000 " 48 » - 9 - 10 9 -10 0.625
150,000 ® 58w ' 7 -9 5-8 0.31%
s :
] 300,000 " 58 1< or more 12 0.625
- S eeas e mcmmmae ein eame teemsts - v shewnseo vete s v rodom—
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Serum levels of penicillin cin be meinteined at verious coucentraetions by
continuous intruvenous weministretion. It should be noted thet the serum concenw,-
tretions obtuined by the use of this method in generil clinlerl prectice rre by .
no meuns &s constunt &5 is generclly believed., This is nertiodlarly the cesc
vhen the totil «4 hour dose is relutively lov. In one patient receiving 169,000
units oer dvy by intravenous drip, serum levels renging from 0,156 unit to zero,
(f.e., sometnere less than ,078 u/ce to zero), vere obtained at verious times
during the ¢4 hour period. Uith the usc of & larger duily dosoge, such unususlly
lov levels can be avoided. However, unless a constant vsteh of the ryte of flow
through the drip und the orel intske of fluid is meinteined irrcgafer-sornm:
levels will oceur. Becuuse t1€ anusuel vigiTdfte nécesBaFr o 00 festeful’ oF
menpov.er, and becuuse ohlebitis end other reactions to the drin make its orolonged
use imprecticuble, only o fev studies of the cdministration of nenicillin by this
route wcre mede, end it is believed that the method is the leest desirable in
. the treattient of the subacute infeefions.

NG

K
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: 11, The Relution of the Coneentration ond buration of Penieillin .

Effect to the ’;mibition of Becterisl Pooulutions in vitro, ]

Sufficient evidence is availoble from clinical studies to permit the con~;
clusion thut the constant msintenunce of u detecteble penicillin level- in the
serum i8 not an essential for sutcessful senicillin therepy. In some of the
clinical reginens used successfully, thé peanicillin hes been edministered - in such
a manner thut poorly sustuined oeuks of concentration with total periods of domdn-
strable penicillin sction of relatively short durction huve been nlternated vith
longer periods during which no penicillin cun be detected in the “serum. The
treatment, of meumococcel pneumonie with 400,000 units of denicillin in 96 hours
is an exumnle of such a regimen. , ' L

{ v .-
Of the tro methods of intramuscular ndministration under considerstion, such
peaks are:prevented in one, yet vith both the meintenance of e dgtectgblé serum
concentration is possible with relativcly infrequent injection. This raises the
questidn éf whether the poorly sustulined but high peaks of penicillin concentrstion
are of therapeutic importince or merely renreseat penicillin which is in excess
of that ugilizeble for the destruction of orgsnigms. This question of & nossible
"flush,acgion" of penicillin is one facet of the greot oroblem in the nenieillin
treatmentjof subacute und chronic infections today, i.c., vhether high luvel
therapy; 1*..8uperior to proionged treatment at the minimelly effective level.

The éollov.ing experiments were designed to study the time-dosc rclution of
penici],lix{ action on & populition of orgunisms of » susceptidble strrin.

" The é:.me struin of organisms (C-203 M.V., & bete hemolytic Grouy A strepto-
coccus), shich was the test orgenism in the penicillin determinctions, was usecd.
It hes bef demonstrated repeutedly that 1 - 43,000 of thesc orgnnisms per CC. LI
completely, inhibited for 48 hours by 0.0¢ unit of penicillin.

To four tubes contuining 10 cc. of § per cent blood broth, nsenicillin vas
2dded so that the final concentrations vcre 0.02, 0,08, 0,63, wnd 10.0 units ner
cc. THese concentrations vere chosen to be comparible to the varlous conccntrn-
tions attcined in patients folloving the intremusculur injcction of neniecillin in
the squeous or beesvax vehicle. All four tubes v.ere inoculuted with the orgznism
cotuined from en actively growing (18-hour) culturc and vere taen pluced in the
weter bath at 37° o,

At hourly intervals an aliquot of 0.3 cc. vas removed from each of the four
culturcs. The penicillin activity in’ these alicuots was destrojea by the addition
of penicillinase. Determinations of the number of viuble orgiwnisme oresent in
each aliquot vere then made by the pour olate method. ’

In thig memner it vas.possible to compere the sction of the four nenicitlin
‘concentrations, hour by hour. The rcsuits of a tysical exneriment are shown in
- FPigure B¢ '
) In this graph the number of organisms orcsent in the four peniecillin eoncene
trutions are plptted aguinst the hours of penicillin activity. 4s mey be seen,
after an initiel rise, the fall in bacteriol posulation vas nrogressive during .
the first five hours, The destruction of orginisms occirred as quickly oad wos
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of the sume obder of magnitude vhuther they vere subjected to 0.03, 0,828, or
10.0 units. The rete of destruction of the culture conteining only 0.02 unit ves
not identical ¥ith that vhich occurred with the three higher concentretions, but
even with this lowest concentration, the curve apnrouches the others ufter five
hours of penicillin action. This lowest concentration, vhich is only one-quarter
of thc minimel concentration of penicillin shich ctn be dctected in the serum,
is the saullest smount of material which vill inhibit the test orgunism, so that
_minute unevoidible errors in dilution to this concentration might be such as to
' vary t.he antibuctericl effect to this slight degree.

As moy be seen from the curves, the same number of orgunisms are destroyed

per hour of penicillin action (except for J.0%2), regtrdless of the concentration

of penicillin, until et § hours less than § per cent of the orgenisms remsin

vicbleé. The complete destruction of this small fraction of the bacterisl poou-

lation, hovever, requirce muny hours for com-letion. This nhenomenon, that the

addition of oenicillin to a culture of suscentible bacteris will result in the

killing of most but not ull of the orgunisas in a relstively short neriod of time,

is vell known in chemotherapy und hes been cbserved by Hobby, by Dubos, and by

others with penicillin., It is generally cssumed that in any bacterial population

there is some variation in the susceptibility of the individucl bocterial cells

to the therapcutic sgent used ond that the minority remaining after the initiel

effect of the agent repreeent the more resistant orgonisms, -
|
4
|
\

It is obvious that the subsecucnt behavior to nenicillin, of this epozrently
untouched minority, is of importance, sad studies on this point arc continuing.

ThHe next experiments were duvised to observe the subsequent course of the /
remaining 6 ner cent of the originel penicillin-treated culture vhen the penieillin
action was stopped at § hours by the sddition of penicillinase. Cultures con-
teining comparsble smell inocult of untreated orge.ni.sms vere introduced at this
point us controls. In the medis used for these controls, large inoculs of
orgenisms had been subjected to 0.08 and 10 units of penicillin for the S-hour
period, penicillinese hoed been added, and the media rendersd sterile by oassege
through a Seitz filter. The pH of all of the culturcs was idénticel at this
S~hour point, vhich really represented the start of . this experiment

As shown in Figuré 6, the control inoculc shov.ed the ugugl 4-hour 1&g before
entering into the logerithmic phase of growth. Tnis lag phsse wes slightly nro-
lnged in the medium vhich had previouely contained the 10 units of venicillin,
Howevur, the lag phuse, before logurithmic growth, of the cultures which hed been
previcusly exposed to the penicillin was =mopreciably prolonged, by £ or 5 hours,
over the control cultures. This orolongr.tion of the lag nhose wus of aonroximetely
the same order of mognitude in the bactoria which had received § hours of treetment
at the 0.08 unit level, as {t wus in the orgunisms treated ot the 10 unit concen-
tration, It is probsble thut the slight prolongation of leg shasc scen in the
organisms previously exposcd to the 10 units of penicillin compaered 1ith the
orgunisms in 0.08 unit is merely vithin the limits of the method, and moy be
r8socicted with the similar slight prolongution in the control medium, vhich had
previously contuined 10 \mits of penieillin,

v v
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From these experiments with strcntocucel in vitro, it 1ould seem thuts

1. When the minimal concentrution of penicillin vhich vill comolctely .
inhibit un.inoculum of this strain of bucterit in 2 48-hour oeriod is edded to 2

culturc of such bucteris, more then 95 per cent of the orgenisms vill be destroyed

in & relstively short period of time (§ to 10 hours)s

. 2. Incrensing the penicillin-conecntrution sbove this minimel concen-
tration by 126 times does not tlter the rate or extent of this penicillin cffect
ner unit of time. ' ' Co- : L

3. The approximately 4 per cent of thé originel bacterisl ‘populstion -
vhich is not destroyed in the eerly hours of exsosure to nenicillin is not entirely
eliminated until it has been inicontact v.ith penicillin for 30 to 40 hours.

4. Fhen the venicillin sction is stopned after § hours, the leg phese
before the onset of active multiplication of these remuining orgrnisms is pro-
longed by £ to 3 hours to & total lug phuse of § to-7 hours, )

6. This prolongation of the lag phese before uctive mltiplication of
the org.nisms reuppecred vas approximetely the smme vhether the bacteris had been
treated previously vith 0,08 or with 10.0 units of penieillin. ‘

The applicability of thuse studies of the:time-dose rulatipnship of oenieiiil
action on Streptococei in vitro to the problem of infections in men is us yet
impossible to evaluete. However, there sre striking prrcllels betycen the zetion
of penicillin in the tvo situations. In both there is an immediate morked dimi oo
tion in the number of organisms prescnt, cnd in both the -ceesction of senieillia
action short of cure is followed first by & litent period wund then by relapse.
This period of letency in humun infections is of viriwble length. Even in the A
acute infections osused by the pneumacoccus snd the beta humolytic streptococcus,
1t is usuully prolonged.for ut leust &4 hours. With the bucterisl cultures, both
the phenoment of immedinte destruction of 95 ser ccnt of the orgurisms ond the leg
phuse before multiplication of the survivors apnecurs scem to be unaffected by me vk A
increnscs in the concentration of penicillin ibove the minimel effcetive level,
Certain clinicel obscrvutions would indicute thut the sume ohenomena are likcvise
independent of penicillin concentration in men. Tillett Yes noted thet, vhen
aingle doses of penieillin, as varied s 10,000 and 300,000 units «re plven to
patients with pneumococcal pneumonia, the resulting romissions of the signs of
infection und latent periods beforc relapsc are identicnl. Similur obseurvetinmms
hav>.been made vith the usc of smull doses of nenicillin in the trentment of

* .

streotococcul, gonococeul, wnd Spirochetul infectiuns, .

In short, the results of these exptriments in vitro would indictte, ond
certuin clinicel experience support, the thesis thut once the minimal cffective
concentration of penicillin is attuined, remission will occur; thut the nroscnc
of much greuter concentretions per unit of timo serves no useful puroosc; .nd th
only. by mnintenence of the minimal effective level for a period much longer tiirn
thut necessary to wroduce the originnl remission cun’relupse be onrevented. It
would seem possible, becaus¢ of the prolongution of the quiescent ohee in
previously trewted orgenisms observed in these studies in vitro, th.t this pro-
longed meintinance of wun’ effective level need not be absolutely .eontinusue.
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. vith the histoputhology of the particuisr infection. The factor of the histo~
. puthology of the infection is probubly of much more importunce in the tregtment

. it is in the therany of infectious syphilis. ) e

BeE

o"" .*; i:o : .) .
Obviously, the absolute velues of the height of the minimsl effective lovel

(or “effoctive level", as it will be hereinafter designeted) und the time at that
level necessery for cure will vary with the different snecies of orgenisms eand .

of the chronic infections such as bacterial endocurditis end neurosyohilis than

~
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o III. Regimens Used In Eurly hili

:(_. The mininel concentrition of penieillin vhich vill nroducc comnicte inhibition

of the Trcpone.!na nallidum in vitro hus not been deternined,.ns yet. Penicillin
concentritions runging from 0,01 to 0.0f unit arc sufficicnt. for the inhibition
of the Group A strentococcus end mony other orgmnisms. Inocult. of the Reiter's
strain of spirochetes cinbe inhibited completely in vitro for u 7-dcy period by
nenicillin concentrationa of 0.02 to 0,04 unit rer cc. And, .8 noted cbove, in
the treotment .of humns vith infectious sychil is, smounts of nenicillin vhich
- mould produce Serum concentrutions of only uporoxim:tely this order (0.01 - 0.04
. it) &re w»ssocicted with ¢ rupid discppesrance of the orginisms from the surface
lesions followdd by & henling of the lctions themsclves quite comonrsble to the
“effects observed ufter lerger doscs. So thut in the sbsence of exact informetion
. tbout the penicillin sensitivity of the Treponeme pullidum but utilizing both
M this informztion obtiined from its responsc to penicillin in vivo und dutc on the
Y ~ sensitivity of other orgunisms in vitro, it would seem that & scrum penicillin
concentrotion of 0,078 unit per cc, is probibly 1ell nbove the %cffcctive level®
. - for the spirothete., . °

uasuming this to be the case, end £1so uasuming the velidity of the hypothesic
thet the durction of trecutment vt this level is the most importint Jetermining
fuctor of cure, it is impostant to contrast vorious regimens for the treutment
of infectious syptulis vith one another from the stendpoint of the number of
‘ ] minutes or hours during vhich this level is meinteined, and to coMpnel these d:d
S vith the so-fur recorded relapse rates in these gevertl reginens, .

In Table II, ten re.gimens vhich have reccived tri.l arc lzstea in the order
of the totul period of time, mousured for convenience in hcurs, during vhich a
serum level of 0,078 unit of peniecillia per ce. would be m. intuined. In the
right-hand columng ure indicated such dets us are zt present aveilable on the
relapse rutes for the vurious systems. As it hes been found thut the ceriticul
period for "t-.l'.apse is betieen the 113th wnd the 163th day, the rclens. rite in
per cent ic ‘indicated only for those groups vhick have been follow cd for thet
period.* Obviously, beczuse of insufficient inform: ation, it is impossible to m: ke
o direct compcrison of the number of hours of the 0.078 anit lovel uith the
rela.pse rite, Hov ever, certuin featurcus sre of interest. -

Only tvo of the systens shom 90 or more hours ot the 0, 0 8 unit level, The
greatest numher of hours at such levels attained by uny Y%-duy syst.m wus only 75, |
which..is 20 hours less thun the maxinum possible in o 4-duy period. 1
|

" ¥ith the cxceptiou of the.threc systems listed neor the bottom of the chirt
which have becn discontinued o8 unsatisfactory, ‘the cwimlitive relrnse rrtes fua
the systems providing less thun 90 hours "ei‘fc-.ctivc level® rre not yet Wwieileble.
Hoviever, the fact th:t relsoses hive slresdy oceurred on those regimens in sucl.
s 11 groups of petiints in so short v veriod of follov=up mukes Lt seem orobiulc
that all ot theae eystoms vill eventuull) prove to be un:'atisfactory.

Rl B - LY .
Al

The rclz.osc rute in the 90-hour regimen is 7.1 pe\ cent, & figure vhich ¢om.-
pures fi.vorrbly vith that ecftuined by uny previously uped system of thrrupy of
infeetious syphiliz, but, one vhich is still high. In the 1i0-hour syst.m, on
relupse has ulreidy been noted in the small group followiud for @ Jhart ouxiow of
time, ’

» Figures on relunse rutes obtained from J. E, ¥oore, Che 1i‘nu. ty Subc.mumittu wn
Vcnsru.l Diseases,, .
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- It seems probuble; therefore, thut even the most sctisfactory of the present
regimens {7118 short of the uttuinsble idetl in terms of the prevention of re-
lapse. If the totel period of an 0.078-unit level proves to be valid rs a ynrd-

stick, it is suggested thut 140 to 160 hours at that level might be responsible
for a still lower relapae rute.

Iwo tdditional quclificutions uccompany the use of ‘the totel period at & given
level a8 & yurdstick. To have maximum effectiveness, it is probeble that the total
hours at a given serun concentrution should not be soreud over too 1ong or too
short a 2seriod of time,

If spread over too long & period, it is possible that the number of hours
each duy at the given concentration would be too fev to be effective. If the
totul number of hours at the desired concentrution is produced in too short
(1.e., shortest possible) a period, it might detraet from the over &ll efficiency
of the system. This lutter qualification would hold true only if the prolongation
of the lug phuse of growth observed in organisms treated with penicillin in y}ja_
also occurred tith soirochetes in the body.

. If this did occur, the continuous production of & certauin serum concentration

of penicillin for an arbitrarily chosen number of hours might not be so effective
as'if that sume nusber of hours at that concentrztion were produced intermittentds
Hobby's obserwtions that resting orgenisms are much less affected by penicillin
than ere organisus in the stoge of multiplicution and growth might have a bearing
in regard to the necessity for the maintcnance of penicillin concentrations con-
tinuously during this lug phuse of grovth. )

However, vith the assumption that the totul oeriod of time during vhich a
0.078 unit level of penicillin is maintuined is sn index of the efficacy of a .
given system, the folloving regimens vhich will produce such .n level for totsl
periods rmging from 90 to 180 hours have been calculated. . .

In Teble III mmy be seen five such regimens mhich requii‘e eight or tvelve
intremusculer injections deily of aqueous penicillin. Although the totcl emounts
of penicillin required are of the same order of magnitude as used in some of the
regimens vhich have alrecdy received clinicel trial, « considerable prolongation
of penicillin action vould be atteined,

Because of the relutively long (10-16 duys) pcriod of hospitslizetion neces-
sery for these regimens vhich require multiole daily injections, a series of
regimens have been outlined vhich vould producc the desired serum concentrations
for the desired period of time with the use of only one (or two closely spuced)
intranuscular injections each duy., 8uch treatnent systems conceivebly could be
sdministered on an ambulutory busis, Calculation of the prolonged mecintenvnce of
serun penioillin concentrations following thu intrumuscular injection of lorge .
doscua in the aqueous or beesrux vehicle r.re mude on the busis of the obscrvations
reported ubove,

In Tcble IV may be scen the number of duys of treutment necessary to oroduce
totsl periods of 0.078 unit levels of 160, 120, &nd 90 hours, rcspectively, vhen
only one trentment is administercd each dry. Excluding the 90-~he'r reginen es
orobubly unsatisfectory, it sould require 10 to &1 duiiy trer tments of 150,000 to '
300,000 units of penicillin in oil und 4 or § per cent beesvak to oroduce such
levels of this total duration. In order to uchieve the desired time-dose reletionel,
shins by the use of aqueous penicillin in single duily injections, it vould be l

l

*
’ ,
.
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necespcry to udminister clmost & million units O duy for three'or four veeks,

. In Table V muy be secn the culculuted number of days of trectuent vhich would '
. be necsssury o producd serun penicillin concentritions of &t lenst 0.078 unit
.. por cc, for 170 to 160 hours vhen the penicillin is sdministered trice daily.
" The systems employing 300,000 units of penicillin vith § per cent beeswox are the
, shortest. possible regimecns xhich vill oroduce the-desired levels for 120 und
160 hours, respectively. In regard to thesc lotter systens, it must be rem:mbered
that, a8 mentioned cbove, there might be certuin theoretiesl dis:dvintuges in
compressing &1l of the nenicillin therapy of a given system into the minimal period
of time, I : ;

1

At m&y-be, seen in Table VI, 120 to 160 hours st. the desired level may be
attuined in 9 to 11 dcys by the cdministrition of agueous penicillin three or four
. times dsily., However, &3 vith the other reginens in vhich aqucous penicillin is

© administered at infrequent intervals, prohibitive.amounts of penicillin ere

. . --required. T . . ' - LT

In Table VII sre indiceted the duration of levels of 0.078 unit in the
various regimens used in the treutiaent of neurcsyphilis, end buctericl cndocirditic.
The two colums &t the bottom of the teble mercly illustrate the obvious fact
that when- more then 300,000 units of penicillin.is given oer day ¢t tro-hour in-
tervals there 18 no increase in the total number of hours during vhich . level ct
0,078 or 0.156 unit-is muintained, ' Hovever, if it cun be demons*roted in o giv .
infection that beczise of the histoputhology of the lesion, or,un unusucl penic:
resistance of the organism, the muintcnence of even higher levels is recuired,
such increuse in deily dose ubove 300,000 units might be advunte.geous,

_The fintd evtluation of the idecl penicillin regimen for the treitment of
eerly syphills must await & prolonged period of study. Obvicusly, it is impossic..
to prove ut this time that thesc suggestod penicillin reginens ere superior to
those wshich huve elresdy been under investigation. Hov every, o8 it would seum at :
- present-that the length of time of penicillin action is the most important feetor @
- in the success of a given.regimen, it. is sossible:thet considerantion of this tise |

fuctor might help to limit the choice of regimens for study to those with the
most oromise, ) . -7 . - -

B i Vit A Lt
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TABLE III \
PENICILLIN REGIMENS FUR EARLY SYPHILIS Y.ITH 120 70 180 HJUF.. OF SERUM PENICILLIN
' CONCENTRATION OF AT LEAST .J78 UNIT/CC. '

\
Totul Duily  Single ' Totol period ‘
|

Penicillin . Dose  Dose Injections Hours/duy  of luvels
—units __ Deys Units _Units Per Dey of .078 u. of .078 u,
1,600,000 10 160,000 0,000 8 . 1% 1£0

2,080,000 13 160,000 £0,000 "8 S 12 155

3,200,000 10 3%0,000 40,000 8 16 e

£,400,000 15 160,000 0jo00 8 R 1eoj
3,000,000 10 300,000: 25,000 18 @ &k - &3 240

g — X L] R : — —
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© o UEBLE IV o

© 7 GME INJECTION QF-PENICITLIN PER DAY -~ <ieesimimmins™>:

e e e T - fo rAttain Totel 0.078°Unit Level =~

Individuel dose i foer,.hom,.*.Jw@pM,“Wr. e

800,000 u. aquecus 29 deys (28,%)% 2% doys (17.6)*% 16 duys (12.8)%
300,000 uy e = P
~ vith 4% beeswux 187 o (5.9)% 14 " (4.2)% 10 * (3.0)%
159,000 u. T * j
7ith 58 beeswux &1 n (3.1)* 16 " (za4)* 1z v (1.8)%
T e T T ————— SN T CH |
300,000 u, *© ™ . ' |
vith 5% beeswax 13 " (3.9)% 10 "™ (3.0x% 8 " (z4)% )
K § .‘o' ‘om Lol -
et ]
Ivo Injections %iithin Tvo Hours
500,000 u,
plus ’
600,000 u. €3 duys (23.)* 17 deys (.7.0)* 13 days (13.0)%
Y P v- Py M e
- - %= mjllions of units of penjcillin

7 I
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TaBLE V
0 INJECTIONS QF PFNICILLIN PER DAY
: 12 HOURS APART
o * To:Attuin Tote1+0.078 Unit Level
" Individual dose For 160 hours - - -For-120 hours. For 90 hours

M ———
800,000 u, aquecus 14} duys (<3.3)*% 1l duys (17.6)% 8 duys (1£.8)%
» 3 . .

e

'300,000u, - - -

. with 4% beesvax.K 9 (5.4)* 7 ">_. (4‘-‘?"«); 5 {3,0)%*

150,000 v, e e T
Tith'6§ beesrax 10 " (2.8)% 8 "t (2.8)¢ 6 v (L@

300,00 u. - : B

- %ith 5% beesvux , 63 "  (3.6)% 6. % (k.B)% 4 m (z.g)#

prs—

* = pillions of units-of penicillin

s
- ce al’"\’ - age , P
ey
.
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Tt - AW e ERY T e Y Remane et o aNRme 3o pliN - gup Wi T A nily, RN Y
. “ - ’ M .
- re T v ey
e ot Saeadhilheea s LEUCEIINE Shr K LaCalhe ) Lo g .LEos-v-I-—wwwwua-«‘ Fwarr v .- - « - e e Bl
® A s HEFTT e - - _ L * - o ik A P e g o e e T B e 4

SHREE IMJECTIONS OF PEMICILLIN PER DY .
AT 8 AM., 3 P.M. AND 10 0N .

a4 y v v

%6 Attain Totul 0.078 Unit Lovel

Individucl dose For 160 hours For 120 hoﬁrs For 90 hours

¥ -

03X

300,000 u. agueous 11 doys (9.9)* . 9 days (8.1)% - 6 duys (5.4)%* .

e FOUR INJECTIONS OF PENICILLIN PER DAY L
QQM.’-LEM."&M.MQ&Q : e v

+
%

77 200,000 v mepbons ¢ 13- daym=te TS Fys (T L EETE (LETF

M ¥,

¥ = nillions of units of penicillin
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T.3LE VIT

NEUROSYPHILIS
Penicillin Days Duily Dosre ‘ Dose _P'er du?' Totsul .0.0& .19;156
| £,000,000 6-7 300,000 .. 5,000.  :-1% . - 80 9,600
4,000,000 13-14 300,000 _ 26,000 12 160 19,200
159700’00@3 - 24-..-..§ﬁ=§09»@u'-40'50_,9®,.-.A, ,12 - - 268 . ;84,560
2,800,000 -14"-. . 200,000 "25_3000. -8 114 .15,440 -
4,200,G00 - 14 300,000 £5,000 . e - 168 . 20,160
4,200,000 2L 00,000 T e5,000 T8 - T1e8 g0,i60 c o
5,600,000 28 00,000 25,000 8 e 26,880
8,400,000 28 300,000 . 5,000 1‘ 336 40,340  30,%40 |
16,800,000 28 600,000 . §o,§oo 1e 336 40,3<0 30,540 ‘
b ox.. o -t

- Lo g . . . J g -
* This regimen hcs not uctuelly been useg for neurosyphilis, but hcs buen used
in becterial endocarditis. .

-
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1. Studies of penicillin action on streptococei ig vitro show thzvt 24 or more
hours of penicillin ut & certuin concentration «re necessary ary for the complete
inhibition of = culture, even-though 96 per cent of €he orgunisms are destroyed
within the first five hours. . The time required for the complete inhibition of the

culture cannot be shortened by inciéasing the concentration of penicillin ebove
the minimzl effective level, . .

2. Certain clinicul observutions of penicillin action in g vhriety of in-
fections, including syphilis, suggest thut here ulso only short periods of penicil-
lin action are necessury for the immediate destruction of & large number of the
orgunisms, but prolonged penicillin action is neceasary for cure. In addition,
there 13 som: ‘e#dence thot jn vivo, rs in vitro, large increcses in the concen~
tration of penicillin for short periods do not shorten this period of time
necessary fov cure..

3. It hus been shown that by the use of suff:lciently large quuntities of
tqueous penicillin in ¢ single injection, it is possible to prolong the period of
detecteble serum concentrutions for € or 7 hours with the oroduction of en initiul
high concentration. If sufficient penicillin in beeswix is z.dmi:xistered in ¢
single injection, these initiul high concentrutions cre not obtained, but the :

pcriod of « detectuble serum concentrition cun be prolonged for 9 to 12 or more
hours, .

4. is both the studies in vitro und clinic.l experience lend support to the
thesis thut it is not the oroduction of multiplc peuks of high concentrutions of
penicillin but the length of the uction ot low concentrations vhich is the importent
fuetor, it is suggestea thut this penicillin uction time be given consideration
in the plunning of new regimens for the treutment of syshilis tnd the other sub-
zeute infections, In culculutions involving the use of penicillin in beesvex cnd

. other inhibitors of tbsorption, this time of uction of the penicillin is the only
svailuble index for compurison vith the other systems.

, 5. There is o possibility, us indiccted by the in vitro experiments, that
once the initial effect of the penicillin action hus occurred, subsequent action
need not be sbsolutely continuous to obtuin the muximum effect.

6. Anslysis of the regimens under investigation for the treutment of early
syphilis reveuls thut in any given system, irrespective of the totul cmount of
penicillin or the number of duys of treatment, therc is o vide veriution in the )
totul period of time during vhich detectible cuncentrations of penicillin ure nresent
in the serum, depending uoon the timing und size of the individusl doses,

7. Using u serum concentrution of 0,078 unit of penicillin usmun crbitrery
stendord, & number of regimens for the treatment of ewrly syohilis have been crleue
luted shich would produce this concentrition for tottl periods of 90, 1%0, cnd 160
houra by & mindmum of intrcemusculer injections.
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IV. Tae Reletion of the Concentrustion zad .Imrgtion of . . .

.- Puileillin in the Serum to the Concentrition in
Ccrebrosninel f‘lu‘\;d tnd Dicdysutes, o . L. R

t I

. Vhether penicillin pusses into the centrel norvous system in cffective con-
centrutions folloving purenteral wdninistrotion is en importint problem in the
treatuent of meningitls und neurosyphilis. Sovernl studles of the pusscge of .
penicillin from blood to soinel fluid in subjects with und without meningitis
hive been a.des It wus estiblished by Romidtlkuiap (nd Keefer (1).thit, buth
folloving single perenter:l Injections wnd the continuous .:dninist: tion of
penieillin for 24 hours by intrevenous drip, it wis impussible to deteet nenieillin
in the cerebrospinel fluid of subjects who did uot hive aeningitis., .Fleming.(t),
und morc recently Rosenberg :nd Sylvester (3) huve reporited thet, in the srescne.
of purulent meningitis, penicillin cn be Guiaonstroted in the cercbrusain L flaid
ufter prrentersl wdministrations

Raeltrr= and X <P p ~ ¢ =néud on the beais o their study $het conioillin
be given intrathecally in the preserce of meningitis. This method has been ziven
oxtensive trial and 8 unquestiondly eoffoctives “Whether roninzitis tan be treated
vith equal effectivencss solely by the sarenteral route is not establisied as yet.

It must be remembered that the mroblems of the penicillin therapy of nurule:?
neningitis and of neurosyphilis, althougk sirmilar, are not necessarily identical.
In both tyres of infection involvement of the neninges mnd the »arenchyma of the |
brain nay occur to'a varying degree, but in neny syphilitic iafections the paren-
chymatous involvement is the more extensive. For this reasen it is pessible that
the most effective methed for the adnministration of neniecillin for the nne type o,
infection might rot be the ideal method for the other. .

Because of the“importance of establishing the most effective 'rcx_;te for the ‘
admiristration of 7enicillin in the therany cf neurosynhilis, an investizetion haz |
teen made of the penatration of venicillin into the cerebrospinal fluid of neuro- |

v \

<

syphilitics following intravenous and intraruscular ad:ini stration.

llethods: The subjects fer the elinicel study .ere patients w.ith neurosynhili.
and inTectIous synhilis vho -ere receiving nenicillin therapy on the .edieal scrvic.
of The llewr York Hospital. Determinations were :ade on a few s tients sith late.
latent syphilis end on a few ith other infections which iuvolved the central nere
vous system. The tests for penicillin activity of the cerebrospinal fluids wore
made by the Rammelkamp technique described above and in some instances by direct
inoculation test (4). The direct inoculation method igs a simple qualitative *est
for the presence of concentrations of penidillin which are too low to be detectey |
by the other methods. Although cerebrospinal fluid is a poor medium for the cul- |
turing of most haoteria, "if it is enriched bty the addition of 0.5 per cent easein
hydrolysate it will support the growth of the Group A streptocoecus., Five ce. of
the spinal fluld to be tested is enriched in this manner and is inoculated direetly
from an actively proving culture of the test or:anism. The tubes are then incubatal
along with suitable controls and the test is considersd to be rositive when the
streptococei are completely inhibited in ths unlmowm sample for 24 %o 18 hours. If
the growth of the crpanisms is retarded hut not comnletely inhibited in the test
snecimen, t he result is considered to be deultful, and hen grovth in both the
unknovn sample and the control are identical, the test is regarded as negatives, It .
has been established that 0.02 unit of nenicillin is necessary for the comyplete
inhibition of this test organism for a 48-hour reried. loat of the "mositive™
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results obtained by this technique reflect a penicillin concentration in the
specimen of cerebrsspinal fluld of aprrcximately this amount. 1In the instances
in v/hich the organism is completely inhitited for the entire 48-hour peried in
8 specinen of fluid in which no genieillin can be demonstreated by the Ramrelizamp -
teghnique, the penicillin concentration may ranse anyithere between 0.02 and 0.078
'u\nitp.ﬁr~ﬁco Ty, s sy - . " KRR RS o e
_ Results:  Thirfeen patients received a sin-le inttamuscular ‘injection of
penicITITN, and at various periods thereafter cerebrospinal fluid wvas 8btained
for penicillin determination., The period. of time bet.een the injection of the.
penicillin and the withdrawval of the sninal fluid is indicated in Table, I. The
concentration of ‘penicillin in the serum is the amount present at the time of the
lumbar puictures As in each instance only ome injéction of penicillin vas given, |
_the serum cOncentration tf penicillin was at or above the ccrcentration listed in
" the ta?le for the entire pericd nrevi ous to the lumbar puncture..

ot

¥o ‘penici 1lin could be detected by the Rammelkamp method in any of 'the spinal
fluids. The. ranze of dosaze in these natients was from 25,000 to 500,000 units,
the serum e¢cncentrations at the time ‘of vithdra,ml of the fluid varied from 0.078
to 6.0 units, and the period of time during vhich thé, penicillin hed oprortunity
~ to pass into the spinal fluid was from 30 tc 360. minutes. . . ' o

the failure cf the nenicillin to appe ar in the cerebrospinal fluid of these .
subtjects is not surprising vhen it is realized that to effect the irterchange bet-
veen serum and spinal fluid of e number of diffusible substances requires periods.
ranging from £ to 24 hours.(5). In nnly tiic of these subjects were detectable
cencentrations of penid llin present in the serum for as iong as 4 hours before ..
withdrawal of the fluid, and in toth of these to the inoculaticn test shcved the
presence of penicillin. Thé significance of this latter £indi..z vill be discussed

- subsequently. L e © R o

In order to nrevide an adequate period of time for the serum ® ncertrations
of penicillin to hdve thé epnertunity of nassing over into the cerebrospinal fluid,
determinaticns have been medeé on a series of subjects who had béen receiving peni-

¢illin intramuscularly at freguent intervals for pericds ranging from four .days to
two weelss. | ’

Thirty-two subjects received penicillin cn systems of administration vhich .
weuld ensureé either a continucus cr virtually continuous penicillin concentration
in the serum oi' 0,078 te 0,156 unit. As may be seen in Table II, in no instence .
was arny penicillin action demenstrable in the cerebrespinal fluids of these 32,
subjests. The presence or absence of syphilitic inflammation of the central nervous

did not affect this finding. .

Determination's vere made on three subjects vhe had received 160-300,000 units

of penicillin by continucus intravenous drip for a 24-hour period before the

_ cerebrospi' al fluid was vithdrawn. One of these subjects had neurosyohilis, .and
the other tiio had latent syphilis and subacute bacterial endoearditis,respectively.
In these three subjects the serum concentrations of penicillin at the time of the

~ lumbar puncture ranged from 0.156 te 0,625 unit per ct. However, ne penicillin
was detectable in any of the cerebrospinal fluids of these three sul;jects, one cf
vhem had inflamratory disease of the central nerveus system. :

Becausd of the pessibility that a change in the dynamics ef the £luid system
secordnry to repeated withdrawals might influence thé transfer of penicllin across
~the blbod-bx:aiq barrier, the following ~observations were made.

< . . ; L i
: . ’
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Three patients (two with neurosyphilis, one with latent syphilis) were .given.
25,000 units of penicillin at two-hour intervals for 24 to 72 hours before the

first lumbar puncture, snd the administretion at this dosage was continued through-

out the period of investigation. At 24, 48, and 72 hours, cerebrosoinul fluid
wag withdrawn and tested by thc¢ Rammelkomp method for the presence of penicillin,
There wus no evidence of penicillin action in uny of these nine fluids.- In short,
tests for the presence of penicillin in the cerebrospinel fluid of 38 subjects who
hud been given penicillin by various parenterul routes were uniformly negetive by
a technique which permits the dctection of penicillin concentrations as loy as
0.078 unit per ¢c. The presence of syohilitic inflammotion of the nervous systen,
repeated vithdrawals of the cerebrospinal fluid, end the meintennnce of £ serum
concentration of 0.073 to 0.145 unit of penicillin for at leust £4 hours before
the spinal fluid was tested, did not influence the results.,

The more sensitive "inoculation" method described sbove was used to test for
penicillin in 28 spinal fluids obtained from the subjects vho had received 25,000
units of penicillin intramuscularly for a 7- or 14-dey period before the lumbnr
puncture. The serum concentrations of penicillin on this regimen renge for the
nost part betveen 0.078 und 0,166 unit. In 9 of the €8, & "doubtfuk result v..s
obtzined, i.e., the spinal fluid slowed but did not completely inhibit the grovth
of the test organism. In no instance vas a definitely positive test (i.c., 2.02
unit or more) obtained in this group of subjects nor in the one nutiznt tested
who had received 160,000 units by continuous drip for 24 hours. However, vhen
sufficiently high concentrations of penicillin were maintsined in the serun of
five subjects for periods of 4 hours or longer (Figure 1), the presence of veni--
cillin in the cerebrospinul fluid of sll five was demonstrehle by this inoculsti
lests As muy be seen in Tsble III, in only two sgecimens was thc test orgonism
inhibited for more than 24 hours. For the reasons given above, in the remsining
three specimens of cerebrospinal fluid the concentration of penicililin was prob:bl,
Just under the 0.0% unit level. It may 2lso be scen in Table IV thut when the
cerebrogpinal fluid was withdravn =t too short en interval after the eduinistration
cf the penicillin, it exhibited little or no irhibitory effect upon the test -
orgenism, ’ )

An explanation for this fuilure to demonstrate nore then a minute smount of
penicillin in the cerebrospinel fluid after systemic tdministration might be at
hand if it could be shown that penicillin is bound to a high degree to certusin
nondiffusible constituents of plasma such as albumen, In order to investigute this
possibility, observations have been made on the distribution of penieillin between
hunan serun and its dialysate in vitro, end serum and ascitic fluid in vivo,

The details of the methods used were essentially the stme as those of Duvis (-
und have been described elsewhere (7). Only the sodium salt of penicillin wes uswu
The concentrations of penicillin in the serum and in the dielysates were determine.
by the sume Rammelkamp dilution method (4) used for the cerebrosoinal fluid deter-
minations. It should be recognized that the percentage of error in determinstions
by any dilution method is high und that %he duta presented here have only rough
quantitative vclue., However, the agreecment in the vilues obtained in duplicut:
Specinens wes fuirly close,

" As may be seen. in Table IV, vhen penicillin sodium wirs wdded to normal humen
serun in: vitro, un appreciable amount | =T . ’ nessed through
the nembrune into the buffer. Vhen the penicillin wus added to the bufter, comnor-
able amourts of material peraeated the membrane into the serum (Toole IT 4 & B).
When the serum of a patient who had received 100,000 units of penicillin by intra-
muscular injection was dialysed agoinst the. buffer, an approcisble amount of the
peniciliin passed through the membrine into the buffer (Tuble VI A & B).
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For the study of the diffusibility of nenicillin through a 1iving membrane in
vivo, observations were made on & subjects v:ith ascites. Penicillin administration
was continued for at least 24 hours before the ascitic fluid was withdrawn to ensure .
an adequate period for the diffusion of penicillin into the ascitic fluid, The
dosage of penicillin was such that 2 continuous or virtueally continwous serum con-
centration of 0.078 unit or higher should have been meintuined. Hypoproteinemia
was present in two of the patients, one of whom had & seritoneal infecticn
( pneunococcus peritonitis) as well. In the other patients the serum nroteins were
vithin the normel range and no infection was present,

. ks muy be seen in Table V, it was possible in every- instance to demonstrate
thet apprecisble amounts of penicillin diffused through the peritonezl membrane.
The discrepancy between the values obtained in the serum at the time of the with-
drawsl of the ascitic fluid, and the vealues in the ascitic fluid ftself, is
undoubtedly due to the fact that the height of the serum concentration varies
tonsiderably over a Z4-hour period, when the penicillin is administered by renected
intramscular injections.

\
) |
In another patient with a moderate degree of hypoproteinenius but with consid~ |
ereble escites (Teble V), the cerebrospinal fluid wus withdrevn after 24 hours of |
penicillin therapy. No penicillin was detecteble by the Rurmelkump method in this
cerebrospinal fluid,

DISCUSSION

From the clinical observetions which confirm the previous observutions of

- others (1, 8, 9), it is evident that when a detectuble concentration of penicillin
is maintoined in the serum long enough for equ:ilibriun betveen blocd and cerebro-
spinal fluid tc occur, no penicillin is detectrble in the cerebrosninal fluid by
the methods used. When the penicillin concentretion in the blood is maintained
at & level significantly higher than is usuelly attnined in the treatment of natients
vith neningitis and neurosyphilis, only a surll smount, tpproximately 0.02 Oxford
unit, is demonstrable in the cerebrospinal fluid. The presence of synhilitic
infection of the central nervous system did not slter this distribution of peni-
cillin between blood end cerebrospinal fluid.

From the dielysis studies, it would appeur that a significent fraction of

the penleillin present in serum is readily diffusible through membranes in vitro
and in vivc_n

There are at least three ‘conceivable nechanisms vhich night ex»lain the failurce
to demonstrete more than a minute amount of venicillin in the cerebrospinzl fiuid
of these subjects. As mentioned previously, it is possible that the venieillin
could be bound to a high degree to certsin non-diffusible constituents of scrum
such as atbumen. Another possibility is that the molecular structure of neni 1lin
is such that it would fail to pass through the blood-brain barrier even thoug .t
were frecly diffusible. f¥am the seyum. And thirdly, assuming the trensnort of
penicillin acrose the berrier, it is conceivable that it might be rapidly inscti-

v vated by some constituent of nerve tissue or cercbrospinal fluid,

It would seem from these studies, however, thot the hypothesis that the failure of
penicillin to appear in the cerebrospinal fluid is due to a binding with the nondif-
fusible constituents of serunm‘is not tenable, The hypothesis that penicillin doeg oass

.through the blond-brain barrier but is rapidly inactivated within the nervous system
. -has not been investiguted in any detail, However, it can be stated that cercbrosoinal
fluid does not inactivate penicillin in vitro, and following intrathecal administration

it 18 possible to demonstrate its presence in the cerebrospinel fluid for at lesst
24 hours (10),

A
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e s In the absence of more $ infprmation than is at prasent mmilable‘ conceminv ’
the molecular structure cf penicillin, the relation af t:is structure ‘to the:
prohleq: ‘of transpert acress the ‘blocd-brain barrier cannot be studisie . Cortein
observations. of Shennen (11), however, are of interest in this connectp.cn. He
has demonstra‘bed that certain sulfanilic acid derivativcs, virich are diffus=
sible from the plasma to the extent of.at least 50 ver cent, show a wide veriation
in the ability to D2Ss the blood-brein barrier. This phenomencn is presumally
dependent uren variations in chehicel structure. He also pcints cut that the
inability te rass tke bloed-brain barrier “apvears to be'ss true for the ceruilary
vlexes in train substance as for ‘these’that” are responsible for the fcrmiticn of e
cembrbﬂninnl fluid ‘i, e., ‘if thése 'be di“!‘erent arato*xical structures. ) )

As stated a’ocve, tbere *1s no evidence frem this study that £he distributien
~f nenicillins betiveen'tlcod and.cerebrcsnindl fluid is sffoctéd by the nresence of
inflammatory changes within the central nervous systeém, Hosever, thé “invelvemert
et The central nervous systen in the rroun 1nvestigated wos of s shbaarte or
chroric nature. In v.em.m_,itis the lisiribusion ol certain substances such as
cslciun an® phosphate hetuesn blood and cerebresnina) fluid is so sltered that.
increesed amounts cf these substances are present in the fluid (5). In some
instances this increase in calcium ¢ neentration may be explained satisfactorily
on the besis cf the increased orotein content of the cerebrosnine} fluid (12)

The values for the tectal -rcteins in 48 cerehrespinal fluil seecimens examined in
this study ranged from 21 tc 357 mge mer 100 cce In only 3ix srecimens was the
value 100 or more ms. ner 1CC cc. Furi-hnrvore, if the rr'ﬁ:em ..oncentra‘.,im wers
the determiring frcter in the distridution of -oonicilhr, it would be exnected
that nenic:.ll:m ad=inistered intrathecally into a ceredrosrinal fluid ol remnl.
srotein content rould anrear premptly in ihe ferum with its much Zreater centont
of pratein. .Jt vas shovm by Rammelkarm and Keefer (10) that this “transfer of
pericillin fror cerebrospinal fluid to tlood cccurred to o signifiecant extent
only in the presence of *neri.. rzitis. Fleming (2) and Hefde recently Rosenterpg and
Sylvester (3) have denonstrpted .the rresemce of perieillin in the cerchbrosninal
fluid following the parenteral administraticn oi‘ the —aterial tc suhjeects with
purulent meningitis. The latter authors, usirg a rodification of a turlidcmetric
rethod of tionssay deseribed ty Foster (13), found, concent raticrs ranzing from
0,03 to 0.35 unit per cc. within 60 te 14C minutes after the mrenteral administra-
tion of 20-4D,000 umts nf penicillin. It is imnosdble tc palte & direct comnari.
son of thess values with the values obtained ir tris stucy Vecause c¢f tne differ-
ences in the metiods used for ul oas say. Turbidometris nwihods of assoy, however,
contain certain scuraescf error nct rresent in the rletc ~ethods and as the avthes.
pcint out, there was consideratle variation amons the different sudiects. In

hree of the cicht subjects only minute aneunts of =enicillin were nresent. 'the
concentrations cf verisillin in the L:locd and the 'vrotein content of the cerebro-
aninal fluids ere not resor‘t,eri. These intcrestimf r‘ mitlts a-ait further senfir-

« *

In short, the a.va:.labl@ ovidence :ould iﬂdicate that save for the nossidle
sxcention of some ‘instances. of purulent meningitis, the parenteral a'lnim.stmt-» cn
of penicillin is not follaved by.the ap nnrmeo of an reci able amunts of the

. . .
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The question immediately arises, is it an essential for, the proper chemo-

‘thcnpy of an infection of the central nervous system that an effective concentra-
‘tion of the chemotherapeutic agent be present in the cerebrospinal fluid? It is

generally assumed that in the use of antibiotics in the treatment of infection .
the distribution-of the agent at the site of the infection is the important facvor

_and not tho concentration of drug attained in urine, tears, and other secretions

and excretions. The primary site of infoctions of the centrel nervous system is
not the csrébrospinal fluid itself, but the parenchyma and supporting structures
of the brain and spinal cord. Is it conceivable that an agent could be present,

in effective comcentration in the tissues of the central nervous system and-yet

show only traces in the cerehrospinal fluid? It would appear that this could be
possible if either the materisl were fixed or inactivated by the tissue cells,for
vhioh there is no supporting evidence, or if the rate of diffusion into the fluid
was 80 rurh slower than the rate of the production and absorution of the rluid
itself, that equilibrium @ »1¢ not be attained. It would secm possible that the
passago of the small amcunts of venicillin into the cerebrospinal fluid which
can be demonstratid is effected not only through the choroid plexus, but also
through Aiffusion into the interstitial fluid of the brain and thence into the
fluid of the sutarachnoid space. ‘“Yallace and Rrodie (14) and Shannon.(11) believe
thet the evidence froms tudios on the distriution of thiocyanstes, dbronides and
jodides’ with reference to the central nervous system susports the view that the
brain 18 in equilibrium with this interstitial 2luié. The possibility thot the
major part of the penicillin which passes tkrouzh the blocd-brain barrier does so
through this interstitial fluid which forms only a fraction of the total cerebro-
stinnl fluid present at any one time is a very real one. It would seem, hmvever,
that if anything more than reiatively small amounts of penicillin were being
transported through this route, equilibrium with the fluid in the subnrachnoid

.space vould occur durinr, the co ntinued parenteral administration of nenicillin.

Furthermore, in Shannon's investigations of the distribution cf sulfanilamide and
other sulfanilic acid derivatives in the cat, there was a close correlation in
reneral betveen the concentration of a drug in the cerebrospinal fluid and that

-present in the brain tissue. T

Thérefore. although it cannot he assuned that an effective concentration of

venicillin is not oresent in the tissues of the central nervous systen following

parenteral administration mersly because little or no penicillin is detectable in
the cerebrospinal fluid, yet it would anmear that the heipght of the concentration
so attained must be definitely limited.

The concentration of penieillin which would be most effective at the site of
any individual infection is not establishel as yot. Presumably the height of the
concentration necessary varies, depending in part on the species of infecting
organism and the histopathology of the leaion. = The penicillin-susceptidie organ-
isms which commonly infect the central nervous system are the meningocoscus, the
Group A streptocoseus, the pneumvcaccus, the Treponems pallidum, and the 8taphylo-
cocens aursus,  Yith the axeaption of the Staphyloeoccus aureus, thede organims
despide the individual wristions among them, aps sensitive to the effects of
relatively low concentrations of peniailline This ce: Le demonstrated by in
vitro tests for some and the rapid disamearance of othors from lesions in vivo
when small amunts of peniocillin are adminiztered. Therefore, it might bo antici-
nated thet anly small concentrations of nenicillin in the central nerwous system
wrould be required for the effective therapy of infections produced by these organ-
isns, provided thet the pathological changes of the infection were not of such a
nature as to interfere with the distribution or action of the ponicillin,

-
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Certain clinical investigotions lend supnort to this congent. It has been
shown by Nelson and Duncen (15) in & scries of ten paticfits yith acute syphilitic
meningitis that excellent therapeutic results vere attuined by the 13e of aenicillin,
vhich vas udministered. solely by parenteral roates. .In the treatment of less ascute
forms ‘of neurosyphilis, Jefinite clinicul imorovementi.:nd rupid disepoeerince of
abnormalities in the cell count, protein content.:nd collodid:l gold test have been
observed repeutedly following the administration of penicillin by intramuscaler
injeetion (16), Price and Hodges (17) huve recently resorted in detail the suc-
cessful treatment of tvo patients vith ~urulent meningitis by the sole use of
nenicillin administered systemically. In one »nttient the infecting orgunism vie &
Type 1II pneumococcus und in tae other, & méningococcus. ‘In a f..otnote the
vathors mention the successful treatment by this method of tvo wdditional natients
vith meningococcus meningitis. They tlso renort on four other patients vith
purulent meningitis who received penicillin by the arcntercl route only. Tvo of
these petients had received considersble sulfonamide therspy srevions to the intugu-
ration of the penicillin &nd both patients recovered. The other tvwo prntients had
fulminating infections vhich vere fatcl +ithin eight hours of admission to the.
hosoitsl, Unfortunately, in neither the series of Nelson and Duncun ror thet of
Price and Hodges w.as the cerebrosninal fluid tested for the -resence of .senicillin,
Hovever, the imdrovement in the less acute forms of nearosynnilis usentioneu sbove
has eccurred vithout the demonstreble srecence of »senicillin in the cerebrosoinsl
fluid (18)0 . ' )

Thus it is evident from these ciinical studies that the concentration of
penicillin vhich can be ettuined at the site of the infection in the centrel ner-
vous systen is sufficient to be effective in meny ontients vith neurosyal.ilis wnc
at leest in some patients vith purulent meningitis. Hovever, the sevel.oment .f
auralent meningitis coused by thé pneumococcus I s scourred in peticats vho ver.
already receiving parentercl penicillin therany for systemic infections due to th..
orgenism (19), 4lso, seversl »atients iith meumococens mecingitis Lave fuiled to
resoond to nenicillin therapy until it tas soministered intr theczlly (19). In
eddition in @ fev. instinces, the parenter:l administrition of sunicillin to vatiente
vith meningococcus meningitis has not been fulloved by ianrovement (:9)(il), In
one of these cuses, the administretion of salfv.umide und wal.ueningococcus cerwm
we8 tolloved by u setisfectory outcome (il),

It is concelvable that the divergeut results obtiined from the osurenteral .
of penicillin in neurosyphilis and its similar ase in mrulent meningitis might .
due to the different pathologic chunges churucteristic of the tio tyses of infeetions
Despite the fact that peniecillin is not inactivuted by the wresence of murulent -
exudutes, it has been e generul exserience that guch collections of nus must be
drained’ surgicclly orb, aspirution before u satisfactory therszjieutic result. cin
be uttained. There is reason to believi, &s discuzsed wbove, that the aenicill.e
cuoncentration sttuinable in the centrsl nervous system folloiing.systenic wdminint | -
tlon oen reech only a certeln relutively lovw level.  The mexinum level of the con-.
centration of nenicillin achieved in thls munner might bc 8o close to ihe, minimel
amount vhich would be effective against the various infecting org.nisms thet the
factor of sefety vould be smull.,” Thus vith & syphilitic infectivn, even in the
presence of active meningitis, a&s thé rete of srogress of the Infectior is relutivel:
slov, the continued presence of small &mounts of renieillin is presumcbly ell thet i.
necessary for effective therany. With u pyogenic infection, on the contrery, wlthon.,
in muny instences the concentrution attiinable by surenteral edministretion mignt be
sufficient, yet if conslderable purulent cxudate vere present, or if tine 1ffection
vere progressing rapidly, ilhe penicillin concentrutions attaindble by the soli ase

- of the surenterul routes might be dengerously incdecuate,

-
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Obviously the only way in vhich the problem can be solved satisfactorily is
by the careful study of comparsble series of peticnts with infections -of the '
centrul nervous system who have received penicillin solely by the parenteral -or
solely by the intrethecel route. It would seem that no useful purnose would be
served by conducting such o study on pstients with neurosyphilis as the clinteal
and cerebrospinel fluid results attained folloxing the edministration of nenieillin
intremuscularly are so promising, In the treutment of purulent meningitis,
hovever, 1t would seem that on the besis of the aveilsble Anformetion the admin-
istration of peniciliin by the intrathecal route connot be abendoned, narticularly
in the nore severe types of infection, : o ~ ,

, -1, Using & dilut,i.ont technique of bicassay, no venicillin ms denonstreble

+

in the cerebrospinal fiuids cbteined from 65 potients vho had received penicillin

in various dosuges by purentersl routes. The oresence of neurosyphilis did not

alter these results. -

72. Aproximately 0.02 unit of penicillin ves demonstrible” in the cercbro-
spincl fluids of patients vho had received one or tvo intromuscular infections.of
300 -~ 500,000 units of wenicillin three to four hours previously. - - "

.~ 8y At concentrations runging from 0.078 to 1.26 unit of venicillin per ce.
- of serum, it ot L. s % Lre . . penicillin is " diffusible through
- srtificial membrages in vitro end into sscitic fluid in vivo, Thus thé fedlure
of the penicillin to appear in the cerebrospinal fluid is. not.becsuse it is bound,
to a high degree, to nondiffusiblc clements in the serum.. ¢ et .

4. The interpretation of these findings vith respect to the penicillin
trestnent of neurosyphilis snd purulent meningitis is discussed. It is suggested
thut &8 the immediate results from the intramuscular penicillin trectuent of sych-
ilitic nmeningitis and other foras of neurosyphills are so promising, it is unnec-
essary to use the intrathecsl route for the treatnent of these conditions. In
contr.st, in the treatment of purulent meningitis, purticularly with the patients
- who are eriticelly 111, it would seem thet the administretion of penicillin by the
. intrathecsl route cannot be cbandoned. ‘ P

ve . . R
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TABLE I-
PENICILLIN DETERMINATION OF C. S._F. AFTER SINGLE INTRAMUSCULAR PQSE
e ‘ : !ﬁugesﬁ*‘ e ]
Nuber of  Single Serun Withvarcl  _Penielllin Determintion
s“1’.‘3?01'.3 Dose Concentration . of C. S. F. Rommelkcmp InoculaticiL
e oL pundts .v
1 15,000 626 0 0 0
1 25,000 078 % 0 0
B 50,000 R ) 0 0
=% 100,000 ' 1.25 30 0 0
: 1.5 i et 0
1 100,000 . 6% . . 120 0 0
1 160,000 ' 68 100 o 0
LR . 200,000 o826 o0 .ol @l o~ 0
. . . aran . -...:.‘3..1..; 120 . veram qe s 0 Lo« u;ioubtﬁ;l
1 200,000 .078 £20 0
1 500,000 5.0 20 0 0
1 -300,000 .078 240 0 positive
1 §00,000 .078 360 0 positive
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PENICILLIN DETERMINATIONS OF SPINAL FLUIDS OBTAINED FOLLUVING SROLONCED,
FREQUENTLY REPEATED, INTRAMUSCULAR ALMINISTRATION OF PEMICILLIN

Number Serum cohcentrition G, B, F,
o of . (estinuted) Remmelkemp
Subjects Therapy Route Height - PDurstion dilution
32 25’000 Qe Ihuo 0078"0156 > 7—1{1 d-','ys
q.& hrs. Ro
' . Detecieble
" " n ‘- n ' Pénicillin
gy e v v
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- TABLE III _
; MINQCULATION TEST" FOR THE PRESENCE OF PENICILLIN IN THE CEREBROSPINAL FLUID

"~ TAFTER INTRAMUSCULAR INJECTIONS OF ‘LARGE DOSES OF PENICILLIN — T ="

Minutes sbove Minutes.at or

~ Peck of Resultss '
Units serum "+156 u. * above 078 p. (positive = approximately -
p& B concentration béfore L.P, “:befsté L.Ps "~ 02 uhits or more) -
AT S sy
e iy
. &5,000 T o625 60 30 - negetive
N T 628 60 - 90 negetive
. 50,000 .65 60 30 negative
100,000 1.25 90 100 nogative
160,000 60 doubtful
TR %o " negctive
£00,000 T 5.0 180 115 doubtful
300,000 10.0 240 0 negetive
10.0 - 240 240 * positive (18 hrs.)
:—“—‘ B -A - .. a
600,000 10.0 ®40 360 ‘positive (48 hrs.)
506’000 10.0 300 300 positive (&4 hrs,) -
plus
100,000 10.0 300 335 nositive (24 hrs.)
3, in""hra.. . . - ote v . e . . » . '.""""*!'“n - e ...‘f
g 500,000 £0.0 330 3 positive (48 hrs.)
3 us e et « s emtreen o ororesoean = et eoeam e = et e e e+ e caseoreemman s et o+
' §00,000
3 in & hrs.
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TBLE IV.
PRVICILLIN DIALYSIS IN VijRO = | .

b .
PR

RH

(A and B = .dgpiil;at

u/ccmOxford units.per ca) dialysis  dialysis

° o em =y

Seram ~ Sevum Buffer
penicillin penicillin peniecillin

SPTRERIEEE  (-Y SRRAD T-1 72 SR U R

es) before after after Period of oH of

dielysis dialysis Buffer.

- - . -' - ‘:-: ‘“-q-i«‘--.. AP . LIMUL NP S 4 0l 40,4 S0e 2n W -
~ A 8.6 ufce~ 0. 81eu/ce~0:156 u/ce 668 hrs. 7.4
1 —
B 8.6 ufce 0,312 u/cc 0.156 u/cc 68 hrs., 7.4
Penicillin added to A O 0.312 u/cc 0.078 u/cc 68 hrs. 7.4
buft:er to give 1I
concentration —- B Do oo Q81 mfce 0,078 ufce 62 hrs. . 7,2
8.6 u/cc . -
4&.8.6 ufec 0.31% u/ec 0.156 u/cc. 68 hrs, 7.2
1%
B 8.6 uwfec 0.3k u/ec 0,156 ufcc . 68 hrs, 7.&
A 8.6 uw/ec 0.31l:.u/ce .0.186.ufce 68 hrs. 7.4
IV———m s
B 8.6 w/ec 0.31% u/cc 9.3l u/ce...88.0xs. . Tt
A 1.%5 ufce 0,825 u/ce 0.158.1/CCGem k4 hrs, 7.3

Prtient given 100,000

17

- B it iR, D655, uAcC

0316 u/ce L4 hrSewweled:

L R AL N

A .1.25 ufcc 0.6x56 u/cc 0.71L ufcc ¥4 hrs. 7.3
U, nenieillin I.NM. VI , —
Blood. vithdravn B 1,5 ufeec 0.31% u/cc 0.312 u/ce .44 hrs, 7.7
10 minutes later

L

— o —
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V. Ine E{feet of Pendelllin waon the Clathing of Blood In Vitro. °

. _Greaves (1) hes obscrved thut the vddition of sodium penicillin to fibrinogen
in distilled vater is folloved by the formution of i Jellylike €ldt. He -suggested
thut this observution might provide en exalanction for the freguent occurrence of
venous thromboses vhich follow the intrevenous ndministrotion of penicillin. The
development of phlebitis both at the site of, and remote-from, the injection of
penicillin hus occurred not infrequently in clinicul aractigc. Hovever, it is
not established that such phlebitis is actually eny nore cormon folloy ing penicilliin
thon it is ufter thertpy vith othur ugents which are administered by continuous
intravenous drip to patients vho are in bed with :cute iufecti,ons, Hovever, be-
cause in certcin of the studies ‘of the ochermacology of penieillin nresented tbove,
Such high (10 to %0 units/cc.) concentrations of ncnicillin vere present in the
blood, and because of the importence of the question in relutisn to the cherothe reog
of bacteriel endocurditis, it wus felt adviseble to study the effects of such
penicillin concentrations upon the clottj.ng of blood in vitro. )

The technique used for the determination of" the’ clotting time ves that of
Vaugh and Ruddick (2), vith certuin minor modificetions. Vith this uethod, the
normul clotting of the blood is prolonged by the use of me:sured wnounts 2f hepl~
rin, It is thus possible to messure 8 decrezse in the clotting time ss vell at
the increcsed clotting time meesursble by the other techniques.

A composite:curve of five experiments is shown in Figurc 1, In tiuis grssh me v
be sed the time of clotting of . series of duplice.te specimens of bluod. To wne
8pecinen of each peir of duplicutes, sufficient sodium penicillin vus added to nra-
duce & final concentration of 10.0 units/cc.

As nay be seen in the Tigure, there vas no demonstrable difference in the
Speed- &f clotting of the blood soecimens vhether or not the penicillin vas present.

; ‘
" .
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Abatmct of Interin Report
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) ' Parts I - iV:
ﬂalsh chernott, Maria Benoit, end Rebeckah DuBois, Part Vi
¥%elsh McDermott, Helen Steinberg, end Willetta Haymes.

\ !

.,."1,  'The concentration snd durstion of penicillin levels
. . in the serum following the use of various dosages,
;routes, and vehicles of administration,

1I, ~ The relation of the concentration and duration of
penicillin effect to the inhibition of bucterial

populations in vitro.
III. Regimens used in early.syphilis.

- Rs .

Ve The relation of the concentration &nd duretion of -
penicillin in the serum to the concentration in soinsl
fluid and dialysatus.

’ Ve The ex‘fect of penicillin upon the clotting of blood
in vitro’. .

LY

.

mese studies have been conducted in an effort to obtuein information #bout thc
proper time-dose relatio mnships of the nenicillin therepy of the subacwte infec-
tions such.as bacterial endocurditis or syphilis. First, the height and, duration
of the serum concemtrations of penicillin which could be attained after the wlmir-
istration of lerge doses of materiul in the aqueous or beesvax vehicle werc det 1-
'mined. With the aqueous vehicle, extremely high leveis of penicillin are ettained
for the first fev hours of & § or 7 hour period. On the contrary, vhen nenicillin
is udministered in beesvax, no such peak concentrations &re usually atic ined
booeuse of the slower absorption. This ralses the yuestion of vhether the poorl;
sustuined but high neaks of oenicillj.n concentration ere of therancutic importu-r |
or nerely represent penicillin which it in excess of that utilizeble for the . B
destruction of organiems, This questlon of a vossible "flush action" of Heuicillin
is onc facet of the problein of vhether high level thergpy is superior to arolonged |
treutnent at the minmally cifective level,

¢ H

»

Kith the use of penicillluase, the effects ner it of time of penicillin
concentrations compersble to thoge obtained in vive, uwn cultures of Groun &
streptococei ip vitro, were studied.

£

From these studies wnd clinlcal experi encc., supoort e oLtc et Por the

_ thesis thet onec the niniasl etfective concentration of paicillli 1. *ttu’ac,
remission vill occur; thut the sresence of mueh greater councey cti e ey un’it
of time serves no useful pur sse; #ad tnat only b, waintea.nce F N dntucl

Tbecoadmmod,ﬂdind»eoﬂoudhmdehlRmmhanddnbivmonolMediul
Scimeu.Ndooo!Ruurd‘Comdl.ismlhblcbmmdpumddmoudml«n«formiwonctmm
MMWMQS,DC. A .

u':';mm R L _ e _ — ___»-_.-J
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effective level for a period mugh longer. than that necessary to oroduce the original 4
‘remission oan relapse be presented, -

In Part 1II, an unalysis v.as made of the oenicillm regimens vhich have been ‘
used in the treatnent of early syphilis on the basis of the availeble informetion
concerning the penicillin level necegsary to inhibit the Trepomeus pellidum, and
vith the assumortion that the duration of treatment ut this level is the most
important determining factor of cure. Also, vith this assumstion (that the total
period of time during vhich an 0.078 unit/cc. serum level of penicillin is maintained
is an index of thc efficacy of & given system) a number of other regimens for the
penicillin treatment of early syphilis have been ca].culated. ’

Results in Sumnarys

1. From these prelininary studies with the beesv.ax vehicle, it vould seem thet
by this method it is possible to maintain’ significant levels of penicillin action
in the serum for periods longer thian 1% hours af'ter & single dose, provided that
sufficient penicillin is used. The questions -of the irregularity of absorption
ané the tolerance of the satient to reneated doses of nenieillin in ﬂzis vehicle
are yet to be studied. ‘

Aside from the fact that the aqueous method requires the use of much more

_ penicillin to nrolong levels for 6 or 7 hours, there is a possibly imoortant dif-
ference betveen the two methods of administration. With the squesus wehicle, ex-
tremely high levels of penicillin are attained for the first ¥evw hours of tHe
7-hour period. On the contrary, when penicillin is administered in beesnax, no
such peak concentrations above the 0,078 - 0.512 u/ce level sre usually attained
because of the slower absorption. The possible implications of this diffecrence will
‘be discussed subsequently. .

-

II. Inshart, the results of these exseriments in vitro would indicete, and
certain clinical experience support, the thesis that once the minimul effective
concentration of nenicillin is atteined, rewission vill occur; that the wesence of
much greater concentrations ser unit of time serves ndg useful varosose; wnd that
only by maintenence of the minimal effective level for & period much longer than
thut necessary to nroduce the original remission cuh rdlanse be Qrc'vcntec.. It vould
seem possible, because of the prolongution of the cuiéscent shase in previousiy
treated organisms observed in these studics in v;tro, that this nrolongeu muim,m,x co

“of an effective: level need nnt be absolutely continuous.

Obviously, the ab8olute velues of  the height of the ninimul effectivc level .
(or Peffective devel®, as it vill be hercinafter designated) und the time et that.
level neccessary for cure will vary with the different snecies of orgunisms and vich
the histopatnology of the particular infection. The factor of the nistosathology
of the infection is o >badbly of much more imjortence in the treatiment of the chronic
infections such as becteriul endocarditis snd nouros,vnhilis than it is in the
therary of infections syphilis,

11l.. 1. Studies of penicillin sction on strestococei in vitro shov that 24
or more hours of ovenicillin at a2 certein concentration are neccssary for the come
olete inhibition of # culture, even though 96 er cent of tne urganisms are destroyed
within the first fivé hours. The time requzred for the comslete inaihition of the .
culture counot be shortened by increusmg the cuncentration of pt.niculin olrove the
nin..ual effective level.. N

NAS 0003224
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2. Certain cunicul observations of nanicillin action in e variety of in-
. fections, including syphilis, suggest that here also only short oertods of pémicil-
1 1in action are necessery for the lmmediate destriction of a -large number of the-
organisas, but prolonged penicill:ln action is necessary for cure. In addition,
there is some evidence thut ‘in viye, as in vitro, large increases in the concen-
tration of penicillin for shox't periods do not ehorten thia oeriod of ti.me neces-

- sary for cure,

&+ It has been shorn that by the uae of sufficiently large quantitiea of
agueous penicillin in & single injection, it is osossible to prolong the period of
detectable serum concentrations for € or 7 hours vith the production of an initial
high concentration. If sufficient penicillin in beeswax is administered in a -
single injection, these initial high concentrations ure not obtzined, but the
veriod of & detectnble serum concentration can be prolonged for 9 to 1% ox‘ nore hours.

4. As both the studies in vitro and cliniesl exnerience lend aupport to "the

. thesis that it is not the production of multiple jeaks of high concentrations of

penicillin but the length of the action at low concentrations ihich is the iavwortant
factor, it is suggested that this venicillin action time be given considerttion

in the planning of nev rcgimens for the treatment of syphilis snd the other sub-
acute infections. In calculations involving the use of penicillin in becsia. ond
cther inhibitors of absorption, this time of uction of the penicillin it the onl;
aveilable index for comparison with the other systems.

S. There i8 a possibility, as indiested by the in vilro exoeriments, that
once “he initiel effect of the penicillin action hus occurred, subsequent action
need not be-absolutely continuous to obtein the maximum effuct,

6. hAnalysis of the regimens under investigation for the trcataent of cnrly
syphilis revenls that in any given system, irressective of the totel amount of
penicillin or the number of days of treatment, therc is a vide variation in the
total period of time during which detectable concentratione of jenicillin arc oresent
in‘the serum, :.epcnding uncn the timing and size of the individual doscs.

7. Using a serum concentration of 0,072 unit of jeniciilin as an srbitrary
standard, a nusber of regimens for the ireatment of eafly syohilis heve been ot lcu-
lated which would produce this concentration for totul oseriods o>f 30, 1k9, anc 0D

" hours by & ninimal of intremuscular infections.

In Part IV are nresented the results of o study of the relatiorn of the eoncen-

- tration und duration of nenicillin in the serum to the concentmtion in cerebro-

apinal fluid and dielysates.
Results in Summary:
I¥. 1. Using a dilution technique of bioasssy, no penicillin wus demunstrable

in the cerebrosninel fluids obttined from 65 patients vho had received nenleillin
in various dosages by parenterel routes The presence of ncurosyphilis did not

.. alter these resulte.

%, hpproximantely 0,02 unit of nenicillin wes demonstroble in the cerebrog «n.l
fluids of patients who hnd reccived one or tvo intremuscular injections of
300=500,000 units of neniecillin three to four hourt previsusly,

‘8. At concentrations runging from 3,078 to 1.6 anit of aenicilliin »er ce,

of serum, approximetely one~third of the penicillin is freely diffusible through

artitlcinl nenbranes in _,_gx;g and into uscitic £luid ip vive. Thus the failure

" NAS_0003225
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~ essary to use the intruthecal foute for the trestment of these conditions. In

-4-

of the_ penicillin to; apoear in tlie cerebrosoinal flu;td is not becsuse it is bo'md, .
to & high-degree, to nondiffusible elements in the serum. .

4. The mterpretation of these findings vith resoect to thg penicillin
treatment of neurosy-hilis end ourulent meningitis is discussed. It is suggested
that as the immediate results from the intramuscular peniciliin trentment of s;mh-
ilitic meningitis and other forms of necurosyphilis are so rronising, it is unnec-

contrast, in the treatment of purulent meningitis, ssrticulerly vith the autients
vno are criticelly 111, it would seem that the administration 6f venicillin by the
intrathecsl route cannot be abandoned. .

In Par* V, the failure of & high concentration (10 units ner cc.) of nenicillin
to affect the clotting of blood in vitro is reported., - .

—

; i ‘
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1. Observuations of the action of penicillin on infectiocus syohilis suggest
that only short periods of penicillin action are necessary for the innediate des—
truction of a lerge nuiber of the orgunisus, but prolonged penicillin action is
necessury for cure, In addition, there is sone cvidence thet in vivo, as with
bactericl cultures in vitro, large increzses in the concentration of penicillin
for short periods do not shorten this period of time necessary for cure.

2. Anelysis of the regimens under investigation for the treatment of carly
syphilis reveuls that in any given system, irresnective of the totel zmount of
nenicillin or the number of duys of treutment, there is & vide variztion in the
total nerivd of time during which detectable concentritions of oenicillin are sresent
in the serum, deoending upon the tining and size of the individuel doses.

|
3. ds both studies in vitro wnd clinical experience lend suoport to the |
thesis that it is not the production of mltiple petks of high concentrations of |
penicillin but the length of the action at low concentrations which is the in-

portant factor, it is suggested thut this penicillin action-time be given consider-

ation in the olanning of new regimens for the treatment of syohilis. In culculations
involving the use of penicillin in beestvax and other inhibitors of absorstion,

|
i
this tinc of estion of the penicillin is the only aveilcble index for comoariscn l
iith the other systems, |
|
|

4. There is a possibility, as 1nd1cé.ted by in vitro exneriments, that once
the initicl effect of the penicillin action has occurred, subsecuent action need
not be sbsolutely continuous to obtain the maxirum effect. .

6. Using & serun concentration of 0,978 unit of penicillin as en arbitrary
standard, & number of regimens heve been calculated which vould oroduce this con-

centration for total periods of 90, 120, and 160 hours by « minimun of intramuscular
injections, : .

{ QVR )

-

The complete repon; fled in the offices of the Committee on Medical Research and the Division of Medical
. ", Sciences, National Research Council, is available to authorized persons either on short loan or for exemination at 2101
E .- - - Constitwtion Avenue, Washington 25, D. C. -
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, OF | ' HE CEREBROSPINAL FLUID FOLLOVING
PARENTERLT, ADMINISTRATION, Welsh McDermott, Harry Eagle, tnd
Russell 4. Nelson.

-

This paner presents the rcsults of a sf.ﬁdy of thc-.: relation of the concen-
trution and durction of jenicillin in the serum to the cuncentration in cerebrospinal
fluid end diclysates.

Results in Summarys

1. Using a dilution technique of bioassay, no scnieillin was demonstrable
in the cerebrospinal fluids obtained from 5§ pttients vho had reccived nenicillin

in various dosuges by purenteral routes. The presence of peurosyphilis did not
alter these results, )

£. Anproxinstely 0,02 unit of senicillin was demonstreble in the cercbro-
spinul fluids f patients who.hidi Pegeivel ohe or tio-intramistilar injections of

300-500,000 units of penieillin threc to fuur hours previously,

5. At concentrations ranging from J.078 to 1.26 unit of penicillin ver cec,
of serum, anproximutely onc—third of the venicillin is freely diffusible through
artificicl membranes in vitro ond into ascitic fluid in vivo. Thus the fuilure
of the nenicillin to &ppear in the cercbrospinsl fluid is not becuuse it is bound,
to a high degree, to nondiffusible elcments in the serum,

4. The internretation of these findings vith rosneet to the -enieillin
treatuent of neurosyphilis snd nuruleant meningitis is discusscd. It is suggestad
that o8 the lmuediote results from the intramasculer penicillin treotnent of syoh-
ilitic meningitis snd other forms of ncurosyphilis tre so promising, it is unnce-
essary to use the intrsthecal route for the. treatment of these cunditions. In
contrest, in the trcataent of purulent meningitis, purticularly vith thce nstients
vho are critically 111, it would suem thet the cdministr:tion of nenicillin by the
intrathecr.l route cannot be abendoned. .

(QVER)
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(1)=—A total of 267 patients with primary or secondary syphilis have been
treated with penicillin from 3 April 1944 to 15 March 1945 through the Social
Bygiene Clinic of the Detroit Department of Health. The cases were approximately
evenly dividad between males and females-~70% colored and 30% white.

(2)~52 patients tremted from 2 April 1944 %0 87 June 1944; received 30
{intramuscular injections of penicillin, 10,000 units each at 3 hr. intervals
(300,000 units in 3-3/4 days)e 17 of these cases have not been seen for 3 or more
months and are classified as lost. In the 35 cases remaining under observation
results to date may be classified as follows: Primary syphilis - good results in
82%, questionable reaults in 9% and failures in Secondary syphilis - good
results in 58.5$. questionable results in 12.5% and failures in 29%.

(3)--83 patients treated from 9 July 1944 to 13 November 1944, rece ving 15
injections 80,000 units penicillin at 6 hr. intervals (1,200,000 in 3-3/4 days).
2L of these cases have been losts Of the 62 cases still under observation, 25
were primary and 37 secondary syphilis. Good results to date were secured in
9¢% of the primary cases, questionable results ir 4% and failures in none. In the

secondary cases good results wers secured in 67.6%, questionable results in 21.6%
and failures in 10.8%.

(4)--Xarly syphilis complicated pregnancy in 7 cases. Such patients received
a total of 1,200,000 units panicillin. 1 case is lost. The other ¢ cases have
been delivered. 7Two badies have deen negative to follow.up to date; 4 badies were
seropositive at birth and for a short time thereafter btut have progressed to
seronegativity.

(5)==107 patients have been treated since 13 November 1944 with 1.200 000 or
2,400,000 units penicillin (20,000 units q¢ 3 hrs. x 60 or 120). Since there hes
not been sufficient length of observation to warrent an appreisal of results in
tpu group they will be appraised in a future report.

i {6)~=Numerous cases arise that call for a differentiation between infection

agd superinfection and clinical relapse. This is impossible to do with accurecy

11 many cases. The mediate susceptibility of adequately treated cases of early
sycthilis receiving penicillin to reinfection or superinfection makes the investi-
gation and control of all contacts of great importance.

The complete repon, fled in the offices of the Committee on Medical Research and the Division of Medical
Sciences, Natione! Research Council, is availsble to euthorized persons cit!m on short loan or for exemination et 2101
) CWMAW,WWWQS D. C
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The results of the investigution are presanted undor three headlngs: ’ .

1. 1n Vitro Jests of Gupocoeceidul Actiop: For o preliminuyy estimation
of their relutive prophyluctic value, a number of chemicel substances vere
testad for their gonococcidel. activity by the following methnds “arge
numbers of live gonococei ware suspended in broth containiag verying concen-
trations of the germicide for 2 hours at 37°, ramoved by contrifusution und
culturcd on fresh ribbit blood wgnr contuining 0.065 pur cent cystine to
detormin: the numbar of viuble survivors. This method wes dusigned to tost
the ubilivy of the gemnicias to kill )l of the members of « larg: buct.riul
popalation. . ’ .

Most of the substunces testud were derivitives of phenylirsinsoxide
submitted by Dr. Hervy Eugle of the U,.8. Public Haulth Service. The most
potont was found to be compound #S", & proprietary of unknown composition.
1t wes tollowed by th. unsudstituted phenylursineoxide which s more wetive
then way of its derivetives. Listed in the order of diminishing poteney,
us dstermined by tuis moethod, the compuunds wrringed thumsslves in the following
orders: - :

ngn unknown (propreictory) 7o . :4 CONHC,H,OH indistinguishable
1 unsubstituted phenylursineuxide 0 unknowm .8 to povency
proturgol 2% . .
b 4 HHCONH,
“PDY  unknown (progrictery) 56 3 HHCOCH, "
D5k 136 3 illiCONH-4
12 ° 4 S0,NH, ’
85 4 UCH,CONH, '
3% 4 KHCOCH, 115B 4 SU,NHCH, OH
3B 3 iili,~,~CONH, ‘
k5 4 WHCUCH NH, "
agyrol 5% indistingulasheblo D66 4 NH(CH,) ,CONH,
3h 4 CONH, s to potoncy
14 4 CONHCH,CH
) 92 . 4 CONCH,CH,CONH,
_ : I 3 Bilyey~CONIl "o
© 4 - 3 ConH, 90B 4 CONHCH,CONH,

”

The complete report, filed in the offices of the Committee on Medical Research and the Division of Medical
Sciences, National Research Council, is available to authorized persons either on short loan or for examination et 2101
" Consttution Avenue, Washington 25, D. C.
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"Rubbits' serwa in concentrations of 10 per cont or muein ir concentrations
of 0.4+1 por cent reduced the gonococeid:l uctivity of most of the wetive
germicides sufficiontly to ruyuire u 4-fold incerucse in the concontretion in
the chunmical to compensute for it.

<. In Vivo Dxpopigopts: 1n wn effort to provide « mothud for testing
prophylucite ogents ip vivo, sttempts were mude to davolop ¢ loculizud gono-
coccrl infection in an susily sccassible sitc In en wveiluble luborutory
anincl. After nuncrous preliminoery trials, o..cniion wus concantritzd on
the oye of the rabbit wnd l¢d to « numbur of procudurcs -mong vhich tho fol-
lowing dosurve meniion: %wo Mcthods for producing gonococe:l conjuuctivitis
in the abbit which wers fuirly succsssiul: (i) fmpluptation of ponocoueus
v3 a sucondary invidur on the conjunctive of rubbits suffuring from inf.cticus
myxomutosis tnd (b) incculstion of the conjunctive. ind cloving tnd souling
the lids. Both of those were cbandoned in fivor of () invculition of zhe
wnberior chombor,.

Expsrinentald jonococess iafsction of the untarivi chumbor oo groducea
by the injzction 20 gonveocei dircetly into the wniurior chamber of « r.bbit
orepurad by suituble tmostheein. The gouococei wore found io inveds tio
tisoues of the vye tna to preduce & severe infiomatory raecticn. in
upproximately 1/3 of the wninuls, the infection bucuae chronic .ud portisntod
for =3 long .8 4 Jeeks, the muximum poriod of observetion. .

The proportioh of suceussful inoculstions, as deturmir.d by cultur.. Lftur
24 hours, doponded on the nuwbor of gonococei injactads.

Ninoty-three per cont of "tukee" followed injuction of upprosim tuly
«0,000,000 gonovocei, the shunderd inceulc. for the tusts on the prophylictic
rgentss  The percuntege toll vith diminishing numbers of gonococei tu 49 per
cunt vith inocule of ‘upproximately <00 gonocoeei, :

Serological studies on s serics of thoce rabbits showed th.d most of
thom developed positive complomcni~fixution rerctions sovuer or luter,
indicuting cn immme cosponse to this locclized infuction. The sggluting tion
reaction wes slower wnd less cert.in in ity development. Preliminury ex-
sminction of histologic.l mutericl indicite & p.thologicil picture of
prnophthelmitis. .

The prophyluctic uction of : varlety of chemic.l ..gents s Solutions nd
ointments, wes tested on this exputiment.l infcetion by injecting the pro-
phyluctic wgent into the oye L to 2 howrz .fier inoculstion. &4 hours L.tur
the cye ws enuclent:d end uissceded, Culbures wire mucto of the twjaoots:
hunor, the luay .2nd mascerstod ciliury body on m.bMt blovd tgr gont. Amng
0.065 per cent cystine. '

The results wre cuma rised in Publ. 2 wnich prosunts the findings on
most of the cintments tasted, ‘Tho vosults with .acous solubtion of Lryirol
vad protiagol rre wddud Jor purposes of comparison. ALl of the uvintnents
contuining 15 pur cent sulfithivcols thd 30 per cont cn.lomul nude up in
tyueous or "wvunisldng crowa® Lases were hishly effective in dreventing in-
fection; vhorsus, the sume ingrodients mide u) in un oily base fiiled in
70 por cunt of the tucts.  1n the cquuous Lise cither L5 par cunt sulfithinsole
gr 30 per cont culomel clone wes effuctive in the wmounts used in thogy oxe-
poriments (0.05 to 0.1 ml.). Othur oxperisents with smellor ywatitios of

NAS_0003231
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V ‘ o  TaBLE 2 ,
pmpmcnc ACT10H OF VARIOUS AGENTS AGAINST SXPHRIMENTAL GONOCOCUAL
| INFECTION IN THE RaBBLT'S LYE.

Code Jo. lngredients Buse  Hoo lo-  Aves Yiclding Pogitive
; - oculited Cultures
) e ’ ‘ : ’ No. . % positive
(1ee. Fodlure.
of prophyluxis)

sulfuthinzole cjomel

SC-2004 15% 30 oily s 2, 17 70%
' 15 C - oily b = 3 5 63
- 30 cily = m - 5 83
Bose Noe 1 ~- - oiiy s u
. o
SC~2020 15 30 wstery 's 53 0 0
5-2059 15 - witury b L 26 0 0o
~2036 — - 3u wotery on 28 H 4
$C-2030 15 (uorczine) - BV 215 32 1 3
5C-20%3 15 = izzine) 30 Sabary o 23 3. 10
Bugs toe 2 -~ - vetory
$C-1005 15 3u wotery A 1 2
SC-3003 15 30 sintery 22 i 5
S5C-AL~C 13 30 untory < 2 8
SC-2039 - 5 10 datury 6 0 0
SC-2040 5 10 vetery 6 i 2
8C-2u41 5 10 vutery ) 1 iz
l‘q.r; N ‘o
AS-2043 0, 196 ;ﬁcoxma) oily W 15 81
A5-2049 whtery 6 5 . 31
AS-2052 o.17b (p—oozﬂﬂg) oily 1 15 93
A5-2053 - " " WuTury 15 3 93
Buse No. 1 alon: (control) oily 2 2 100
Buga Hoe 2 tlune (control) Wi b’y <9 0 €9
Busu H-40 =slone (contrel) oily 27 2 . 100
+  Argyrol 5% ' :4, nol. 15 9 30
Argyrol 1076 e L0Le 14 i 50
Proturgol 2% - tye BOLe 15 3 53
Proturgol 5% .  ny. sol. 13 10 3
Untrueated Controls 24,9 237 95

]
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_ the prophylactic ugent showed thot sulfuthiuzole or crlumel alone were less
effectiva thun the two together. The substitution of sulfadiunzine or sulfo-

- merzzine for sulfuthirzole secmed to i*oduco 1tS offactiveavss slightly. The
phonylarsinsoxido compounds wure ducldudly less offictive thun sulf:thiczole
or culomol. Argyrol ond protargol vhich wore included for comprison werw
found to be poor gonococeidsl agonts ip vivo. )

~ - The suporiority of ointmonts made up in nn squsous bass uc comprred witn w
ointmnts contdining the swme ingredients in wn oily buso ir pelieved to b. |
duz to the wbility of ths formur to sprond snd "ist" the surficues of the |
structurss lining 'ths snterior chumber. A atriking differcne: we.s obsoarveu in ;
the ‘bohuvior of ths tuo ointmonts wfter introductivnm into the znterior ch.mbor.

Thowrs of the vunishing crowm typo could be cusily dispasec by @ little gentlc
missage @nd nade to spracd ovor tho structures bounding the wntarior chonbder.
Ths greusy ointmonts, un tho other hind, could not be sprecd succosefully.

Capelusion: Ointionts contoiniag 15 per coat wnlfitadidol sndfor
30 per cent culomel > up in wqguoous bueoe o highly cff ctiva in the pre-
vantion of the experiment: 1 gonococeud infuction of thoe ribbiu'. eyco olailor
ointments mude up in oily busus wre much loss cifuctive,

Ponjeiilig introduced dirvctly int. the wntorior cheaber w.s fuund to oo
highly offuctive in storilicing thet regiun uf sunovocci. Approsime tely

2,5 units sufficed dn .11 L& 7 uyos un which it Jus trled, a0 1.0 unlt s
succosaful in 1y of 22. hen injected beaentih the conjunctiv. » che infoctiun
w.t broughi under control i lirge wiounts vere used, 11 or mura injections
of 10,000 units auch .t hourly interviis.

whon wdnindstered by iutramseulir or intruvenous injaction, very lurge,
quntities of penieillin were roquirad to stordlize the .nbtorior chaber of
genococeios  Eloven to thirteen dosus of 10,000 mnits . .ch ..re succoseful in
only «/3 of th: rubbits. VWhen {atrmeculyr wdministe tion . supplomented
by tractnont desigmod to ssist the penotrution of penicillin into the atorior
chunbor (repectusd wspirotion of agueous huwor, sdaministrstion of miotice, cnd
of dionin) spullor dosus of intrususcul.r penieillin sufficod to sterilise
th: aye.

3. The Dovelopinout by Gonocoeed ¢f Resistupcs to Penicillin

Ao In Vitro Eiporiuonts: Sinc. zonococed :row worc rauwdily on solid thun
in liyuid nmediz, blooa apar plut:s contedndi, knom concontr.tions of puai-
elllin wars used. Plutos coatiining soversl concentrutions wore dnoculatod
vith jouococed ond incabutad overnight.  Svery dig or t.o, tmasiorg wors awdz
to @odiz cuntainiag hizhor concuntrations of sonleillia. Ono struin, after
o aunbhis, ws obls to zro. on .. uo contidning 6.2 wnite of ponicillin sur nl.

Rocun? cxporimats indic .tu thet punicitlin fustnuss cun be acoulred
mors ropldly If cultivation dn érdiinary Lur is intursperstd botioen culturc
on puiiicilliu coatulning ' r insto 4 of Rouplu, the stivin coatinuously on
the latbor,. ’

B. 1n Wivo sxporinuabes Prolinin oy obsusvetions .Jilch Lol s interruptud

by tas terainition of whe contruet sugroet thot rosist.nes to puniciliin e
" bughuniug o duvelop ia v struin of ponvcuced which vios hedug xweed, (1) ’
through pic. by intr.geciton:.l inoculution in aueln .n (2) throush r:obits '
by inveulevion of ths nnterior chumbor.

A * °
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THE TRULTHENT OF Liv LY Sf-*xILLb CLUE P M.:IuLIIa, .r’c.mr G, fchoch, w.2.,
and. Lee Jo slexander, we D¢

. \
Irv a series of over 900 patients vith eaxly syrhiilis, who weru LHreebed '
sre

Oy
sl Disease Clinic,

geveral systuns of trestacont have been invesbigaiod.
Observetion: indicete that totil soc"uu penicillin doses of lose thun

1.2 nillion wiite src inadecunte, ub ..4 xillion unity wre probaily

pirticulerly if five injuctions of bismath sclicylete, adminisioria

on &l rm.tt, dorg, cre edded to tm. punicillin sch.dule. The Intramseul:or

4n3bction intervel of 2 houry, .nd .. troetmant period of 7% duys proved the

most effective,  The n‘ubu.r of reinfections chsarved arcrclalively high, which

logicully lowds 4o the recomzondetion thor intin . conb.cba be treated
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