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Co: Dr. Stewart '
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? . f | To meéet the sver ixmmaa"im sadical problems of global war, the Gomﬂteo on
/Medical Research has continued ids research agbivities in the prevention and treat-
wont of diseasss which are encountered in troops throughout the world. The problems
are nwasrous and mupla&,v and cover a wide range of subjects. One of the addi%ionaf
fanctions of the Committee on ueaiual Research is .%o investigate the conditions under
which men may operate &t the most effective lw;al under conditions of repld change in
the snvironment. Physlological adjustment wmistent'wikh efficlency is often not
possible without the use of soms weshanical aid. This is especislly true in the field
of aviation medicine. Medioal 'Bhaeawh then covers a large field and is planned te
golve the problems which &re encountered among military personnel.

In ths £ie1d of aviation medicine, careful studies and analysis of orash in-
juries have lead to an improvement im the design of the cockpit — this has resulted
in redusing the number of injuries from orash. These investigations are continuing
for the purpose of lmproving the design of cockpit arvangements, instrument pariel lay-
outs, and personel emergency equipment. Other investigations have included the develop-
ment of protestive devices sgainst gravity, decompression siaimésa .

Tha use of bloed plasma, and blood serus slbumin have proved to be very effec-.
tive in the resuscitation of the wounded -- indeed in many instances these products
have been 1ife saving. There are many wémuied men, however, who need whole blood.
Hlood banks had to be sed up by wilitery hospitels in the field but a great problem was
to preserve blood w that 1t could be used for & period m long as aeven days after
bleeding. |

Pressrvatives were developsd under the 0.5.R.D. which permit blood to be used
as long as &1 days afber bleeding — this 1# 8 gmmt sdvantage. HNow blood can bve
withdrawn m thia #mmt.w and shipped by air to foreign theaters of operation at
rvagulsy in%wals, and used at the Lrunt many thousands of miles away and many days

after blesding.
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brain known as the durg natar,

This program hag opened wp entirely new i
Fekohing effects in the futurs,

to transmits
sand fly fever and

salaria and flariasis; and the mite, soruy byPhus; the sand 1y,
Laishn;muu; the haﬁeé 1y trananits dysentery, It 12 not Surpriaing. tharamre,
hat great efforty have }baun nede to discover ngw inawtmma&, and new
- Tew rodenticide hag becn devels

rodenticides,
ped by 0.5,.R.D,

that 15 extranely effective againgt
xtreml,y destructive 4y food supplies and that gayge plggue.
fovtive sotiol deg have also been dizoovered againgt lige, mites, sandfiies aad.
usefliesg. From the use of these now agentes in the way 8gainet insecte and rodents,
Breat reduction in the ineidence of malaria, typhua, dyaanﬁexy and ot}br' diseanes

il tary importance has resnlted,

Bvery effort has been mads, therefore,
iminate these nfectious agents at their sourcs.

‘Z'ﬁriety of rats that sre ¢
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_ | Pmieim:im%mu to ‘emeéd our l:aighém hb}wa TS poiwful agent in the
treatment of meny iufwtibhs, inoluding wound infections, infected burns, venersal
dissases, pneumonie, meningitis snd stwpteeugw; infeotions of the throat. It has
succesded in wmany -mufwhum‘lwummiaw have falled. The research and develop-
ment of this subwtance from the leboratory to its present stage was o urgggad ‘frem |
the beginning by 0.3.&.@. - Bo othn- mgent has dum so mach for so many &iamea.
one of the amatost pmblma in mﬂiﬁnry medicine throughout the world is
malaria., While there ave eﬁwﬁw agema availsble for suppressing this disease,
thers are no druge aval.l,ahlu that will uither prevent or cure the infection. Being
able w suppress w éisaaau mﬂy dalaw w appearance of its symptoms. The greatest
problem of u.u comes with the rcmm ut tmmm rm mrucm areas 'bacnuu thiu is
the time ﬂmﬂ thw ﬁwelap mmm of their disease. Up to the present there is zm
cure available for wlmina vivax mm:u-. Oreat strides have been made in controlling
the mosquito with insectioides and :amjw{ drainage of land. As @ result of the exten-
sive stsudiéa by é’agaﬁ.!’j;;, she hnt nethods of using (atabrine) quinsorine as a suppressive
and thevapeutie agent were developed ﬁmi defined for-for the first time since ite dis-
covery. ¥This has resulted in aaving mﬁam mipbars of days of non-sffectiveness in
the armed form. ,' _. ' '
It has been éwm%mmd auuuzusiwly that guinsorine is superior to quinine. ’
Quinagine is mﬁs a curstive agent for ﬁwx walaria so that great eﬂ‘em héve been
and are wntwuing to be expendsd upon a uarch for an agent that is better than guin-
scrine, and one that is & true pmphylwﬁw and & cmmuw agent. &n example of the
wagnitude of the mbm m&aht be uwwd a8 followsy If 500,000 men have relapsing
vivax malaria, then one can smr thet each man will aversge about 5 relapses, and each
rolapw nay nquire 5 hoapim dm Qhaaa nlqpus REY Yeour over a period of months.
This would mesn 12,500,000 Hosbital days to take oare of this group of patients alone.
Whils the gaal in the seardh for lt pruphyxaatia and curative agent has not been mchad,
thare are prmiainu leads, The piogrem
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ﬂw megnitude and lmportancs of the p&oblau. ’

In view of the pruv&lané& of tropical disedses in regions where warfars is
being waged, there has been an intensification of the study of ways and means of pre-
venting cholera, Bﬁboniefplagua,‘anangse B encephalitis, dysentery, lelshmaniasis,
schistosominais. New information has emérgdd and 1n'being applied prompily.

As the war progresses bhe imgﬁriénce’uf gonvalescence and rehabilitation of
the sick and wounded becomes increasingly important. A mumber of investigations are
under way which have as their objective the shortening of the pericd of cohvalencénae
and the speeding up of the period required for shabilitation. This study includes
not only those disorders which follow battle wounds but slso those uhieh‘rQSult from
battle or combal fatigue. ‘These investigations are time consuming, and long temrm
projects. Fortunately, new information of practical value is being obtained all of
the time. |

The Committee on Medical Research has shifted the amphaéis on their programs
of raaoarch'from time to time depending upén thé medical needs and problems in global
war. They have had the full wooperation of the Army, Navy and fublic Health Service

in these efforts at all times.
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w

- Jepunry 28, 1946

:Br; Ja Ear&u~ﬂﬁ¢rc ,
804 Mediesnd Ards Bullding

Desr Earle:

This ia t@~giva you in samawh*% grester detsil the rlen which I
mentioned for the segbtion of the OSHD history to be devoted v the active
ities of the CGHHE, I apprecisie very much yowr wiliinguess, busy as you
are, to tackle the section on venmeresl disesse, This particulsr history
is planned to be directed Lo scientists who are nod necessarily professionsl
specialists. Someone has used the almile for the chemiesl volume thust it

showld be similur to whadt might be given iﬂ szn after-dianey speech at &
ch«mieﬁl soclety moeting,® - »

The overall plism amggwats that euch ehapter ineludes

8¢ A statsment of the oﬁgecﬁiva and the reagong for trying
e reash 1t,
b, dn account of the seans vaderteken to reaech the objective,
¢s The principsl results obitained « whether posiiive or nege-
tive, whetber sucepssful or uasuccessiul, :
4, The gignificance of the results (if sny) - and the sugges~
. tions for future work (if discernible).
The sechion on venersal disesss wulﬁ describe the 0SRDegponsored
anaetigaﬁiﬁﬁ in: ,

By @m«rrhm in experimentsl smimslz snd Lo

by - Prophylexis of veneresl digessze,

¢y Plologie false pesitive serclogic tests iu ﬁ??hiliﬂt
da Eesisii&tu.in.syyhiliaa

The pahii&aﬁiam schadule which hap lust come teo my sitentlon
calls for the meneseriot 10 Do in the sffice of the Chatvwsn of OME not
later than Mey 1. That is the date which you mentioned %o me, I hope it
will not put you to too muck trouble. Incidentally, the present pluns
call for 50 pages, 300 words per puge, for the pection on venerszl tisezse,
If, in your oplaion, this is not eoough, plesse let me koow,

Tours siwuarwly,

E'._ &ﬂﬂlﬁ'ﬁ Andypus $ &;Bg
 Chief, Divisioh of ¥Medleine
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SGQGEsTED GU“LIR@ FOR PORTION OF CHMR HI%TOBY AMLSF? B TO

- DIVISION OF WEQICIWE

&

/" . o v | . .
Chapter I, - Introduction  ~ . Dr. sndrus ‘ 3-Bpp

Chapter LI, VInfe&tiou& Disense - Dr. Doches (CMi & WeC)  S0pp
. Qutline for this chapter will be submitbed @
by ARD soon, to which add 1 subsection on
Myootie Infections (MeC) _ 1-2op

Chapter 1II, Y Veneresl Disease - Dr, Msore 2Bop
: - JEM eariier supzestsd following plen,
suitable ns outiine hers:
a, Gonprrhes in SYPE?imPnudx animals xdd mer - HILLIENLA
bs  Prophylaxls of venereel disesse ~ “aVLaf '
‘¢s Biologle false positive ﬁav}*ﬂ%iu tests :

'/r/“‘ » " in syphills : ~ Rein :
}/ o do Penicillin in syphilis ' ~ Shokes.
‘,iAE o . iﬂﬂtti?&(ﬁ\Wuuld constitute the bulk o
ol . of the chapter; "
ffcgﬁbter IVe v Tropicul Dimecse -~ Uy, Farqguhar . 15pp i

This ehapter should include something of the
nature of the diseass, the magnitude of the
-problem, the threat remaining alter the wer;
also 2 mention that & few "tropiesl Jiseases®
sre discussed slsewhore, é,g:, wmder Infectious S
Diseases «nd Division on Mslsria, and that con- .o
tributions of Insect Ueatrol Division sre ST
comtributions ageinst tropicsl disensea, SAEN
(Bishmaniaaia, amebiasis, filartasis, $€ﬂiﬂt0$0ﬂidﬂi$) N

General Medicine — Br; Andrus, et al Hpp
(Special orientation toward Convilescencs)
a. Hetabolic aspects =" Hewsrd & fndirus  10p
: 1y Hematologié smapects- Molormeok & Andrug' 80%
b. Cardiovasculer system «  Bay & indrus | 8220
Paycaclopic sspects - Andrug '

C aptaw VI (or separate division; Urepotherapy ~ad Antiblotics -Keefer @
A 7 Inelude astibistics for “nbw%culeﬁis

£ T 8, .
. G )

Bt S
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- REPRODUCED AT THE NATIONAL ARCHIVES *

For expert aﬁﬂi&a mgwding the urgent pmﬁlém of condrol and tre:te
ment of veneryesl M®sm, the arned ‘mwiaw turned to the Nationsl Hee
- search Counsil and ap%ﬂie&lly to its Sﬂbcmnitwe on Venereal Disesses.
As phases of this pmbl@m were ldentified ﬂu&.‘t required further reseurch,
projects viere spatiiserimd by the Committes of Medienl Research inm verious
institutions with » view to advancing the knowledge of the prwaaﬁiahk
and trestment of these disenses, |
There are five so-called vensresl diseases usually transmitted by
sextmi contacts ahmamid, lympkmgrmxlm venereum, gramaloms inguinale, |
gonorrhea, and syphilis and gonorrhen., On the uther hand, $n certain
areas to which memberes of the armed fmmw were dizpatched the other
venereal disenses, mﬂiqul:iﬂy ehancrold, are much more prevalent. In
‘the 1ight of this fact it beceme imperative that proper measures for
prophylexis be develeped agsinst oe many types of veneresl discase ss
possibles Chemical Prophylaxis of Venereal Dissase znd Related Studies,
At the beginning of Wordd ¥ar II the same system of chomdcal
prophylaxis had been in use in the United .%étms Army and Havy for about
thirty years, This had been devised lergely on cliniesl grounds, It
consisted of imitdsl urinstion (theorstically in order to wadh out gonocwoci
from the urethra) thoroggh washing with soapeand-water (theopetically to
| ﬁrswant. chanorold and w@hﬂi&) the intraurethral injectlon of railci
silver proteinate (theoretically to prevent gonorrhes) and the inunstion
of the purts with 35.9 per cont calomel ecintment (theswetically to
prevent ayphim:s). ‘The adoption of these sveral steps in the old Army
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REPRODUCED AT THE NATIONAL ARCHIVES S
prophylactle system was based on sciestific informaiion only in re-
spect of the use of valomel cintwment mr the prevention of syphilis.
Earlier and mot altogether w&imfactwy asﬁwiw had suggested that
svapzmaad=water was prophyladtically m!‘ﬂwtiw ageinst both chanroid
and sypkilis, ’fh& possible value of minml sintment irx the pre-
vention of wphilw had been infm*wd m:ma the original experiments
of Wetohnikof? snd Roux and by aummﬁnt stwiies in eporinental
animale carrded out by Wichols, Walker, Hahoney, and obhers. The use
of silver protelmate for the prevention of gororehes rested on no
other !ﬁwmthi than thet it appeared %o he of some value in the
treatment of established @mma&%ﬁ. ar@hritia;." | Hothing wae known of
possible _;;wafphyl&&%me agéms sgainst gremloms inguinale or dymphee
granuloms venereun. |

The espimate of the value of the whole prophylactic system

rested entirely on poorly controlled and relatdvely unconvineing
statistical studles carvded out in tho field. There was scume méman
to believe thut if epplied within one hour following expousre it might
be of value, but this had not been definitely proved. & sypsteamstic
study of prophylactic agente ageinst the several venereal disesses s
therefore carried oub both in animals and in A

Ghanesrodd

The prophylaxis of chumoroid was investigeted in two Wifferent
aiinﬁm - &t Bew York Undversily and st the ﬁnivwmty of Virginia,
Various prophylactic agents were tried in vollunteers delibsrately
imooulated with chunorodds These studies showed that asapsy idewabeor
wae of £ value, but thet sulfonsmides locally applied in an ointment
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REPRODUCED AT THE NATIONAL ARCHIVES ﬁ' o

bse or in mnimimg detergents were effective in pr«smammg the deye
elopment uf a&wxwwidal Anfostion. m mm c:wg s conzentrs mcm

theres? sppeared Lo he«z lt_a per cent sullathdasole, incorporsted dn wn

olntment base, Thers was some evidencs that the sombinstion of sulfus
thinsole and valomel w;m.fwrm effeetive sgainst ehmamm Goan sullae
thiazole m‘l@nﬁ; - Thens ﬁ%udiw eventunlly led to the incorporation of
15 pur dent sulfnthiswsele in Lhe pmphyimt;ia oinbment finelly adootsd

by the armed forces.
Lymphogrenilome Venereun

Studies looking towsrd the poseible develomment of s  rophylsctic
agent against Wha@mmwm vensreus were carvied out primsrily in
the Sequdbb Institobe for Medicsl Researchs First it was shows thet the
virus oould be propaguted on bhe shorieallentoic mesbrane of the chiek
umbyyos  Bfforés weres made to adapt this experimestal mm&mi to a
gtudy of prophylastie sgente. OUwlng to the limitations of the pethod
Ltedld, thess wers not wtirely sucesssful. 50 far os could be dew
teroined, however, none of the drugs teeted szereised any gs*mmylm%m
effect againgt this disesss, Bfforts were made 4o produce experimental
Irfention in animals coppsrable to that in men, with the hope st oro-
phylagtic sgents ovuld be trded out in w.wﬁ but tiese att L A X
wore unsuocessfuls A8 metisrs now stand, there is ne infermation

soncerning the prophylagie of lysphogranuloms veneraosm.
Uraaaloms Ingulnsle

The wumtﬁ.w .ekmm of gremuloms legudssle bed been sucssafully
oultdvated by zanﬂwwm of Vapderbllt University, sgein in the golk of

developing shick egise  This dlstovery was confirmed by Heke of the
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&quibb mwmm, wrkﬂm ar an e:.*wx:x(um)ﬁ wnﬁm&m Howewvar,
affarw to wmmm &xwrmwntal a,mrml@m inggumala in animale or
in human h'” ‘

ab!l.ﬁ mﬁmé of tw‘ahxg mphylaatﬁ.ﬁ m&mﬁm he wim dymphogramlons |

wwrurmunwmﬁﬁ, and tmm &ppmmd to be no sulbe

venereus, t«hwmfwa, o mm'mtim mﬂiwtivw mt tids Mamw gan
be prevented by chemlesl prophylactic means has hmm Mwlmp@d.

Genorrhiea

At uw Dm andng of tmw studies no m%wi’mww method ex-
slsted af mmlumtﬁ.ng ﬁwuhylmtie sgents sgadnst ponorrhes, Some
h.,nt m‘i‘ thedr ‘mlxm wag m&im& by the local action of various come

| mmﬁs 111 wmbliaha& gmwawwl mr%hritim Studies of the losel
aﬁ.‘fwﬁ ur ﬁh& mummm of mlfmmﬂxﬁ,da airtmm inbe the wuuira
of mti&nm with &r&ady dwwlagml gumrme& did mt. mamw mm
this xmthad was likely to be effective in the prevention of the
dimaw. _. | |

m@m ww ﬁh&mmm ci‘&.wctmi w mmmmm gmuwmea&
inf‘m&m in axwimtal animlw, whw had never mvicausly bwm
mmaeami‘ully mmpﬁaﬁwﬁ 'ﬁzm ook iwa cﬁwczt.imﬁ First,
Ju.«tm f*ml a‘h tha Johns Ha;zﬁm mmf.m a‘hwmpw& to astablish
gamwml mmm oit bhe vaginal mucose of the lmmature femle
mouse, Sesond, €. Philip Miller, of thrs: University of ﬁhia%@,
undertosk to establich gonocoesal conjunctivitis or ophthalmia 4in

wrhie abbx«evﬁ.atﬁ&n iy used throughout Lo dwiggm’w eont noty
made by the (ffice of Selentdfie Research and Developx
resoarsndation of the Commitiee on Hediecal memh,
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the eye of the rabblt, BL11 succesded in esteblishing the temporary
pereistence mi“ ﬁﬁsmezm L, 4L not wotusl. ini‘.:a,‘iz.im‘ Thie was acoom. Li;ah-
ad only l»i‘i.w @ar&.‘m&l@* testing o mmber of expedients calouleted to
lower the E‘f*i"mwﬂ% of the host. Home of Lhese appenred to be
sucessaiul in @wmmww weruine gmmxﬁr&wl vaginitis, and though with ..
cortaing vmﬁhaﬁﬁ & high propoviien of the snimals showed pergletence
of viable gfammci Jfor pericds of forty-eight to peventy-two hours,
Since mtua.“‘.. a@n@w@eﬂ iumestian WA apmrwmy not aatahliﬂhwd, the
method m ot lend mm ’w soourabe atuw of enemlonl prophylaciic
agentsy waﬁhl%&, Hill ded survey the effect of & ZLa.rm mumber of
pwmmme ngonba smd demenstrated thet, within the limitatlons of
the method Wy&ﬁ, 53 per cont calomel ﬂiﬁﬁmm was loddestroying
gonvepeal 1@&&11@% 5311%1- pretelnote also gave promising results.
Sulfonamides md 2 mmmr mﬂ‘ mmr ﬁmm of sliver and mereury thut
were investiguted ﬁemm to be iﬂ&fﬂa@t&w. :

HLLl has published certein papers desling with the develomuent
of her method (ses Mibliography), snd in scdition has prepared st
the request of the Commitiee on Medicel Hesesrch two comprehensive
surveys of the litersture walin with wperd tamwl HORGEOOORL L
Testion in mimm and wmh axpwimn&m ggmmrx‘hem in wan.

Hiller, by means of the injection of virulent gonowosel into the
aquecus or vitreus of rabitts' eyes, Pinally developed a method
that prodused aotusl persisting infestion for a perdod of muny
woeks in & highproporilon of animale,  in effort war made to study
the affect of prophylactis agents inwaémmé within the globe of the
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aye falluwin£6#u$& sxperinentel infestlons The results are scarcely
aprdieable to thé,prévmﬁxiﬂm of gonwesotsd urethritis, but ore T iCU-
larly $£§mifin&mt~§iﬁh wagard:t@ thm‘anamahhﬁrapy‘@f this infection,

Fimally,:ﬁgafraﬁﬁaﬁ'by“ﬁham eppesred 0 be the losuperable
dftlwalty of pwwdﬁﬂinﬁ,ﬁﬁﬁﬁﬁﬁﬂﬂ&i iﬁf@étian in experimentsl animals
wiﬁhin.hh&-pﬁridd mfuthajmar and in time for this to be of value to the
armod forues, st experiment Wﬂﬁ»ﬁfﬁ&ﬁiﬁé@ to study the production of
experimental gwﬁﬁrrﬁ%m in-mala human volunteers: This was carried
out by Mehoney and his assoclates of the United States Pabllc
Health Service with the cvoperstion of the Federal Buresu of Prisons in
the the federsl panitaﬁﬁi&fy #t Terre Heute, Indlana. A feam of
Investigutors wes pent to Torre Huubte snd somewhat over 200 volunberes wers
emplﬂyﬁd. Bfforte were made to produce experimental gonorrhes in
these vnluntﬂﬁﬁﬁ’hf alpost every somseivable expedient except by the
intrsurethrul inoeulation of pus takmﬂ,diwm¢tly'frﬁm the oervix or
urethra of Infected Lfemsles or by the mbural nethod of infeetion -
sexunl intercourse. The former method wes aveided because of the
possible danger wf éx'imsmi%im syphidliis simultensowaly

The results of bhis study (see Bibliography ) indicated that
it was aot ﬁm@aihlﬁ t&.yr&ﬁuﬁﬁ @K@é@ﬁﬁm@ﬁﬁl.iﬁf@@t&a@.with iy degree
of r@gu&arityg &&ihﬁr'&y the use of owltured gonceoccl of many
straing or by dlrect petient~to-patlent tmwi’w of pus i”zrwaza notwrsl
or expepimsntal Pencrrbes in males. Only about helf the volunbesrs
becazme infected. It seems probable that this duplicates the epidemic
witustlon in nmtuﬁa; Phere 18 rezson to believe thnt, for ressons not
clearly defined, not 2ll men expossd $o an infaﬂtaﬁ'wQMﬂn‘will bacone

lnfested.
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‘singe experinental gonorrhea could not be prodused with say
degres of m@lwﬂﬁty in Wlurmmfras, this method llkwedse did xwt
land ltsall Lo & study of ehemlonl prophylsctic agentse  The study
didy however, dumonstrate that resistance to sulfonsmides ﬁwz an i
herent p&rﬁy of the strain of gonoosesl employed. | %ﬁh&n voluntecrs
were mf@»cw& wi%h & ‘as%:‘:‘aa.in of organism previeusly known to huve “z‘:éwn
sul foramide-resistant in vive, with sulfonamide resistance further
demonstrated in vitre, all the infections produced were Likewise
mlfwmmidwmaimm, requdring pesiclllin for sures On the other
hand, when experimental Meﬂﬁ@ﬁ vae produced with a sulfonamides
susceptivle strain, it could slweys be readily cured with sulfathdazole,

The set result of these experiments in chemdesl prophylaxds
agninad mmmﬁn was nil s far as any proctical appliceilon during
the psriod of the war was conperned. It is still um:mwn whether any
pro;dwlmtiaagm&{ including the silver protelmmts that the armed
fore-s have gmﬂ& for thirty-five yenrs, shs any value 1b the prevent-

fon., of this disgane.
Gyphilis

- The primery need for study m the chemical prophylaxis of syphilis
was to dalins m&m alwly the effect of galemel. Investlgstions
lovking to this end were carvied out in a mwhber of differemt laborw
atories, perticulsrly those of Chesney snd isgle at Johus .i%m_g:kih'a and
of Flemdhg ub ﬁm-kfm&xewiw of Horth farolinm. It wae shown thet in
the dosage used in man, 4 gae of a 535 per cent caulomel olntwment,
corrssponding mugghly L 200 Bge of mlama& per kilogrenm of body

welght, the ;ammmtim did have some elfect in preventing the experi-

g b T et omih & s e
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NARA-II_0000420



REPRODUCED AT THE NATIONAL ARCHIVES *

=8

mepbal infestlion in rabbdts. It was demonetrated that the effioncy
of celomel was dependapt in part on gut;n.:w Bizgs Sowsalled
fplorosined” oulomel olntment, with a particle s.eiz‘-'a} of 1 mderon op
lesp, vos mush -;faém 'éfffwtiw& fhen the eruder prepurwtlion pre~
viously mplwy@ri?ﬁy the ;@my, whioh szz%:&im{i pardicios wp to 100
micra in dismeter. |

The resulte wers also considerably influenced by the ointment
amployed, The 'pwhlw m‘? olntments was drnvestigated :m‘ a number of
different laborsteries, particulusly those of Calvery of the Yoo and
brug sominletration, Thonpson of the '%’wm:é Ingtitute for Hedieal
Revearch, Rale ef the Squibb Institute for Wedical Hesesroh, and
Chesngye A large muwber o ointments - three hundred or more -
were studied in &p&rimht&i ahimals with partdoulsr attention snd to
thesabsorptlon of druge sonbalined therin to such facters as primary
dveitation of sicin amd muoous mexbrasss. The resulis stimulsted
the further trial of a mew ointment combiming 5% per cont calomel
with 18 per cent sulfethlagole. This olntment, in & vandshing cresm
buae, wae phermaseutically much more scvesptable for gensral use than
the gressy lanolin oimiments prelesuly scployeds The sutdles of the
prophylactic effest of ¢ il in experimental sndsmele likewlse cone
flrmed the wigin&l dmpression ol Mahoney that calomel Hintment e

erted not only & local but #leo a sysbende eoffect it prophylaxis,
Singe the efficacy of calomel olntment in the prophylaxix of

syphilis gould not, however, be established with absolute certsinty,

other sbudies wers underbaken by fagle znd kahoney on the affectivensss

of arsenic applied in sclution or in olntment baves. Thes studles ine
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dlested that  henyl arcenoxides were much mors effective than calomel
in the prevenbion of experimental ss;mhi_],ia in animels ard thet thelr
action wss purely local vathor than systemice It wss likewlce
demonstrated that in the uexz%nwaﬁimm smployed in experlmentsel
animnls these ersenical drugs were not irritating or spparently
sensitiving in man. Unfortun:tely, the vgxp@rmwmﬂ information be—
eame available se late in the wer that epportunity for extenslve field
mwﬁing of ams&mmmtﬁﬁm&" preparations was not possible. Sueh a
trisl will be carvied out in further wiperiments by the United Stetes
Public Heslth Services |

Guann altge  From the theoretical shandpoint, the resulte
of these iavestizations were in s senese dlsappointing.  The major
ashievements ﬁ&r»@ the demonstretions that sospsandswaler wes not
eftective against chanoroid bub timt sulfathigucle in ointment would p
protect against 1%, and that srsenic was superior to eulomel in the
prevention of ﬁyphﬁ.lﬁ.a in experimentel animale. NFe agents offective in
preventing gronuloms inguinale oy l;,‘rméshaag:mmlam VENBEEWD WEre eV
elopeds Likewise no leformation was provided as to the elfectivensss
of any ﬂ'&bﬁ%&ﬂce:iﬁ the prewmmm of gonorrhed.

From the procticsl point of view, bowever, the informstion
oublined above did permit the woption by the amy of a nev singleow
tube "Prokit contdining 15 per ¢end sulfsihlamole and 30 per cmﬁ
salonsl in & vanishingesresm boase. This was wagier of npplication
than etation prophylaxis or the fwo-tube prophylaciie kit previously
euployeds Sugh im:mﬁ&.umiw avidence as 1§ svallabde fro field
trdnly sugpeste Nmt Af edther heve ahy sffedt the slgnle-tube
prokitt iz fully sc e fective us station prophylszie in the prevention

of veneresl dizesse. ‘The desonviradicn of Lhe uwsefulness of pendelillin
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in the troatment of gonorrhea is deseribed elsewbers. It is worth
amphasls h@r@ that the svailability ‘m‘f this sntiblotie agnet with a
rapid curative effect in this disease, and without the hazard of toxic
alde efiects, ﬁ*&m responsible for the prompt restoration to wtive
service of thumﬁs of mehs |

By far the most important problem freed by the irmy in

the field of venereal disesse wog the selection of mulficlent and safe
methods for the trextment of syphilis and the organdsation of their
administrations In the esrly scute phases the mt&aﬂkia not 111 er
disabled. The prinaﬂ.ml mirposes of trestment ar to prevent him from
infesting others and $o prevent mnifestations fo the disease.

From .&&ng Lo mw progress in the breatment of syphilis had been
slow and hmﬁatﬁng and the results incomplebe and lnvonclusives
Until 1006 all teeatment of €bds diseuse was anpirical, and the
omly reully wseful information that wmerged convernsd the €Y icacy of
percury in some cases, This hed survived ae the single lmportant ine
gradient in W-mﬁm treacles and other compounds sduinistered
over four hudred years, |

Arsende in its various forms, beglnning with Shrlich's dise
aMW’ﬂif #3087 in 1908, had singe then been administered by physielsns
more or less »if:y' trial and ervor. Vith & few outstanding exceptions,
m' u@mw:sml atbenpts had been made o follow cases for long pericds
alfter tretument, and no series of ouses of adequabé size had been
studled sufficlently to yield definitive informations It has to be

NARA-II_0000423



REPRODUCED AT THE NATIONAL ARCHIVES ‘S wl 1o

emphasized thet to measure the influence of uny therapeutic procedure on
the gourse or aﬁﬁﬁm of melis& requires that the came ba observe

ed for months or even years, ' Unlike such diseases as pneumords, in
whish the brillisnt results of chems hmwvam-appawm within a

fow hours or &f. iz_:m% a'rw days, syphilis is 4 chrenic disesse, &
patient apparently cured today mey For tyr:pmeiiaaabm ressons relapse

nine months later. _

‘ ‘The Subcommttes on Vensreal Diseases of the Hational Heseurch
Gouneil a&wablaﬁi the availdbe information regavding the various
methods sultable for spplication in the trestment of syphilis under
wdlitary circumstances. “whey revopmended thet infected parsony wnders
BU & course of %raatment lasting ‘twmty»six weeks atid composéd of
forty in;,jmtium of Usphareen and slxtesn of blemath., ALl forms of
arsenic treatment of syphllis have » significant mortality rete owing
to the polsonoue effects of this chumiecal. In the opinion of the
comnittee, no ressombly safe gystem of arsenie treatment had heen
evolved that could be sdminlstered in less than twenty-six weeks,
Attempts 1o adninister therapeutivally sdeguate quantities of
arsepde within a few days had been accompanied by a probibitive per-
gentage of vomplications, some of them fatal. |

Under OSRO(CMR) combracts attempts to discover more efficseious
| arﬁ less toxic compounds of arsenic were contimieds Other imvestigetors
without such contracts but in close collaboration coopersted with
the Subcommlites ﬁn Vensreal Dissuses and the Comuities on Medical
Researal: :Ln [+ mmiw sbudy of intensive arsenotherspy in expori-
mental syphilis ax‘ anlunlee E-‘mﬁ ﬁﬁi& investigation there emerged
a nushepr of significent fuotss Firatjcthe toxle dose of srsenic, ss
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exonplified 'bﬁﬁ&ﬁm%ﬁa apnd ite shalogues, was directly relsted
to the time parimi of its sdministration; the shorter the in-
terval within which s given amount af.tx‘*mtmmt was compressed, the
highey wes the mmiity yete in the experimental animsls trested.
Second, and sonversely, the gurative dose of srsenic, aguln as
exemplified bj‘ ﬁ&pﬁ&x’%m aind its analogues, ‘was approximetely the
sawe within the limitations of the mcpéﬂmmtza, regardless of the
total perlod of administration. Vhether the drug was aduinistered
by mesans of a single smaselve intravenous injectien, by intravenous
drip over a paried of seversl days, or by interupted injeotions at
various time intervals, extending up to & total trestment periecd
of wix weeks, the curntive dose in experimentsl syphilis in
rabbits was about 7 mge per kilogram of body wedght.

These two facis mdé it entirely pnimihla to sbate thet there
was no opbimun method of treatment of esrly syphiliis utilizing
a‘rémﬂm as the drug in question. Feeed with the deseirability of
administering a total dore of, for example, 7 mgs per kilogram,
the time period over which this dose wss administered determined
the safety of the { restment. Vith thege focts in hand it became
poszible to predict moytality rates in rebbits that were trenslatable
with m&rmrdimx'y fidelity to bumsn beings. In both rabblts and
man 4t beceme clear that the scministration of acourative dose of
arsenie within a pariod of ten days or less ylelded a mortslity
rate of approﬂmtmly 1 in 200, Most, if not ald, of the deaths in
ran ooourred because of toxic envephalopsthy, the incldense of which
was about double the desth rate. 'The mortality rate could be de-

oreaged Lo any desired level, and maﬁazﬁlﬁ to the polnt of
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of dissppearan¢s, by spacing individusl trestments in such a munsr as o

prodong the total perisd of adiministestion,

These wmic%wmiom Ind luenged Lhs '&mwa;mws on Vensresl Jizouses
to wdvise thesarmed i‘mrm&u ag;wxﬁmt the wse ¢f inbensive arsenctherapy by
means of the so-ealled ?'fivawdw" Lrawtment or dntensive modificeticns
thereof snd this furm ef b Gutaent wae not ut—ui.mci in bhe s red foross in
t%».i:s country, In puuhat areas, on the other mm, and partdoularly io
the Buropean Upercitlons, » modifiation of intensive axrwémmwaw Wil
developed requiring twenty days for gumpletion, This was mmm out da &
substantiszl nusber of patients with a m»mpwmﬂ.w,ly Low riek,

The sombined mpwisﬁmml soudies in rabbits and olindesl studies in
man likewlse demonstrated a 'E.Mw& significant podnts thet the curative
doss of arsenle in man was spprouimately three to five times thal in the
rabblt, Wherss the latber dose was approximately 7 mg, per kllogrum of
body mﬁgm, that in man eanged between 20 and 55 mg,, requiriag the |
sdministration of « mindmum of L0 mg, of Wapharsen (or an snalogus)
to the average Wkuagrm man with early syphillis,

4 fourth point of m&gw fmportence was developed both in eperimental
and in olinical studies; mamely, thst the addition of blsmuth to arsenio
exoreleed an'n#pwmly‘- wmx‘gﬁ@hm wffeaﬁ and impw.wd the vesults obtalnable
with elther drug alm& _»

dn additdonud pelnt of ﬁm.am%, &lmwgh not of major procticel ine
port, was brought oub by studies i the experimestal ;“Lm‘%mmwryi. 1% wes hers
demenstrated mt w&:m &!‘Miﬁ {H&pharwm waAS &czmmsiww %o enimals |
during indused fwﬂr, :Lm voxiokty w8 approximeiely doubled bub its thera-
peutie eificacy was .im:mma! about fourfeld, As cerollary to vhis study

w;éthm' was carried out in which distribuition of arsenic in the Llssues
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was ﬁammm& fqllwmg its Mﬁ:},‘t&mmm at mml body temperatures.
Thﬁ 'twnw-‘-am treatment mwmo wag euployed by thearmed
forees amtil the middle of 191.4, vhen it was replaced by tmatmmt
with, p@nﬁ.&mmu | h pmhnﬂn&ry mlyasia af the resulte of this |
amm has menmv been made in an un:mb]i.shw paper by Lieutqnant
Goimml Thomzs Stmm’bérg and Hajor %?illﬁg Igifers This gtudy of
3000 cases indieates that the twenty-szix week treatment system was
_mtmmmy‘ﬂatiefnntew, prﬁdwmg an sver-all fallure rate in sarly
syphilis in vﬂw&rw of appraximately 5 Wr gant. The mortality
rate was roughly ﬁ).: in %,W. It s astimtéd that from 200,000 o
3‘00, 0 men were %&*&'&M in tﬁa hrmy snd Navy by this system; with
mmm mpariﬂx* to W eviously atmmm by sny treatment amm
in cs:!.wmn life,

lswigdie)s In aal}.ahmmmm with the ﬁmm&tau on War Gases of m
ﬂaﬁmﬁ. ﬁwmreh Gouncil, the &ammmw on Tenereal Diseases

Losbured axp&rimmm and alinioal studies in the usa of Bl (e3-din.
mapﬁapwmml) in armm pmi.aanﬁ.nw. It was dammmtw that
axpﬂ:‘immal aaimla eould be pmwctﬁd aggminst lsthal doses of
'maniﬁ-_-b;r ‘thva» administration of %l svimul‘bmaoualy with or mhnrt.ly
m.'wr troatments It wis MQ shown that %he.aﬁminimmtién of Ml
memmmly »ﬁmrags@ the urinary cutput of ar#ﬁnm | applied in the
tma‘§m$x§£ of avesnic pmaﬁw in huwm beings. It i 1ikewise
been éhm wim reasonatile w&nalwiﬁmma mm B is of value
in the tmm m‘.’ arserdoal m:w maﬁmlamw and of pwt—
amaxﬁe&l dwmﬁ.m. ‘1‘}16 morbality rate ﬁ’m m‘m&iﬂal toxie

maaphalumthy, whiok, without the use of %3., appﬂaps o be 50
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por Wm; or srmamr, can m'abably be mdmed to 20 Yo 25 per cent
by the uw ai m’w pmdmt. Ina auba‘bamial mxm%wr of patients with
mt*armmﬂal ﬂnmﬁi‘tiﬁ tmam w:itn the ﬁmg, either by ointment
or mmuﬁ@mlly, tham ware xw dmﬁtm, am{ the ﬂnmtim of illness
| &wm& 0 ba mmmm mm*tmm&. S
_ Aa & mmﬂﬁ of these atu&*&aa, ﬂal was distrituted to &a.wm
syphiliisztreatammt wmw, both in the armed forces and in civilian
emmmtiw :&n 'lzlw mw Mﬁ%s.
m June, 1‘9&3, %iahunw, Arnold, snd Harrds
at ﬂw ﬂn&b&ﬁ 8&&1&&3 Mlmxim ﬁwp&%l on Staten Lsland demonstrated

in mpax“imsnwlly Wﬁﬂtﬁd rabbits and in 4 humsn beinge timt pan

uillin mmiw& & pmmp’a and powr*‘ul effect on the orpanism of
fphim, b:‘ir&m about t&m degtyaotion of Wmnma in open lesions,

with cnmmgxmﬁ hoaling, snd reverssl of positive merclogle reactions,

In view of the £aot that panteillin is almost completely imocuous

o man ,I even in marmuﬁ dmaaa, 'ﬁh:!.a wug & valuable dlscovery.

A% 'khia tim, m::ag 4o the shmmn of pursiuimn snd the urgenh
and emvawdham‘y meﬁ for iﬁ. for ths tmatmnﬁ of mm casualties
and aarﬁ.m muﬁa mmtzm:s :En w amn& fm*mw, m. wel decided that
ttm anmiﬁl.mw@ mptw wf the a!ragg‘ should be devoted m'ts Yo o largex
mm:m hﬂmn empwmwnﬁ lm by the mm” mﬁr in m W;ﬂmﬁa&
labumtarﬂ.a# u:r’ Mahmy w& wr ;Eagsh wﬁ‘ sm aﬂwh ut“ wmaim
in m‘t&b&t 8) *phim. Wi%hin thz*ea m‘&m, hmwsr, the supply of
pwnicillin ha& gwmly Mﬁmam, and t&w resulbe Lrom thaw Tabnyee
a‘hnr:!.w w&w 80 exwmmg&ng mt i Empm%sw and October, 1943, steps
ware tamn Yo zm'm ﬁa&- }wgpa.msh homan %rm}.. The cooperation

' of the w, !mm and mwa f-:'-m-t.ea Public Health wrvm was

pmapﬂy mam w wt up axpwim%al treatment centers in wrious
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matall&ti-oz‘w of these 'sm’r%@&su- in wﬁimtm, over fwenty-five
aivilian institutims angagwd ;Ln the skuﬁy under Q3R {CHR) e:matmcta.
i’he pmssmg need of the mrmed fwcee wess for informatﬂ.cm
rsgarsting tlw afmat of penicillin in early sjphilig, and secondarly
for knmowledge regardim;v its usefninges in latent syphilis and
naﬁréammﬂ- l‘a was nevertheless decided that while the mijor
efforts should ‘be émmmﬂ on -t;hesa‘pmw’s;' of the infection, ths
inwaﬂgaﬁim ahould not hugiue% to explore the value of penicillin
in thatraamt of other Mgw of mw disease.
‘!&mm Was orgamed um%er the subcmmm on Venerssl Diseases
what was :nallmi “the Perioillin Paml, which included representative
of ﬁheé.éw, favy, United Stdtes Public Health Service, Committes on
ligdical ﬁamamh, a’mmﬁmimw on Vanersal Diseases, and Committes on
Ghemuthwapammﬂ and Other &gema. In this panel the design of
the experiment was discuseed snd developed ard from time to time
evaluatmm | . - _
it ﬁﬁs- evident that so far' as eprly syphilis was con-
ammr'thzazrd was presented an wnpsralleled opportunit for quanbitative
study ef l'b‘h& 'vcsiffwt of penieilline It wgs arranged that gll cooparatimg
institﬁt&ﬁnss governmental or civﬁ.ﬂ.am;. shouldsealect thedr patients
on & wiforn basis, examine the eases, and reeoxd infermstion con-
ueming: the history and physical i‘in&ingu‘ in a uniform marmer, They
wore to apply treatment schemes prescribed by the Penicillin Fanel,
follow the jpa;tienﬁs:‘m far as possible in an identicel fashion, and
racér?d_ the *m:sultg of all these obwervations on specially designed Torms,
wiich o ba forwgnded %o the Central Statistical wit for anslysiss
This was @éﬁnh&iﬁhﬂﬁ in the Department of Meostatistics of the John
Hopkins Sehool of Hyglens and Public Health, under the direction of
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‘The aﬂ.giml amw m&a $0 mlmisa the time-dose relation -
‘ship had besn uséd in the firet 4 patieits treated by Hahoney. The
method of aduﬁniawwﬁ.m mf mnmﬁlm Was o mw it in aqueocus
“aclitden by the mtramummr routs, with a three-howr interval
batwan injmﬁzm. _ ‘.fha toﬁal emaa m*bmrarmy chosen (withoul pre~
viou experience or sny guidance frem the ‘experimental laboratory) was
1,200,000, tmi%a and the duraufm of treatment (&gain arbigrarily

" ehmn) was sa'b at nawn and a half dws. "ha sisthod of admizmtm«
tdon and the mw_wal,h%mn injections were based on pharnacologle
wﬁd&m that had by that tima anaumul&thé in the general wse of
miwllin. | Iﬁ;%a decided ,aﬁt the beginaing to hold these factors
afmsm%@' and to m@mm‘ the wlﬁﬁi@e aifects of total dosage
withm the ran,gu of 6{5,{30 to @,m,mc: wnits and those of total {ime

 adminds mmn u.tmin the rmm of i’:w.r to thirty-two days. The

:aauaga ampm were as mnms in m,m, 306,000 600,000 1,200,000,
2,4{}&,%@, v:,,-»,,;em_,‘.am_q,ﬂm,mm wits, The total dursiion of
treatnsnt was increased in the mue mnmx*; that isy lomr, elght,
'a:u:*twen, mxd. wm»m dmm, with varistion as to dose in sach

4 . ','.'b-.ﬁf—m to e achlam in hyman m:m;m were the
eembimﬁtm i pem:ulm with other xznewthampauma amms -
for emplo, arsenic, bﬂ.mmm, and féver therspy and a study of
abmrphim—-d&lﬁ.m mﬁmw f.af admﬁ.nimmtim of the dmg,.

' E?im}:bmmaly with t.hmm elintcel studies in ea:-ly gypnilis,

& group of a&x:uwpamtmg .Mbara*barﬁ@s of sxperdimental syphilis was
\ mm«a wder the divestion of & mwam&twa of the Panicillin
'Pamal, cmmmsa& of Dre. Hawy Bagle (uharman) and Drs, Nahonay,
thsm&y, and- Raka. ﬁhﬁm laborutordes wers to study the wpbimum
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method i :sudminimwim of peniedllin in early snd late ayphilis
of rabbits.
Tkw ampeﬂmmﬁal and ul&niaal studies in eurly m:mm OO

ulawd vilaatle inforsmbion, it was demonstrated in experimentsl
-aulmale that the O, Da 504 of m:mmmial penicillin administered in
twenty to twmty—fmr injectiong wvﬁry x:mir bonrs day ami wight Loy

& four-dey perind wag 1500 to 2000 undts por kilogran of body weight
and that the Cu Do 95 ¢ was about 3000 units per kilogvam. It

wag further shown mt the curative dose of penicillin wes & function
of the ceubimation of totel dose, durstion of treatment, and frequency
of injection, When pmmﬁ.ﬁm wig combined with arsendo intreading
rabblt ayp
duse of sauh dmg when the two were m&mﬁmd shmaltancously was
apprexizately one fourth the curative soe when eithor onw was given
separately. It was also shown thet penieilliin in experimental syphilds
Y more exrfm&w. 2t fever temperature than &b normel body templrature.

In ﬁw huseany wpsx-mw it besems cbvious that, within the time

periods migmd for tdfal duretion of wmm, that is, from fowr

to elight d&w, any ﬁma, dogagy less then 1,m,m wits wes relatives
1y ineffeciive and et & totsl desnge of 1,2%,%3 vt by admindetered
within either fmw or eight dayn pmﬁuw& &n #’?pm'mm rate in
sarly sy iia WWW &0 wf Gtivhe %&m information way sulii-
olantly w%&iﬂmmy by the epring of 1944 to Justify a recommendation

Ly tshm m & wyreypiatic ﬂt‘a@i, & tiwt the curative

#he smowtk necessary to sure 50 wwem of infdoted snimslas,
# The swouth neessesry to cure 95 peveent of infected animals,
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by the Bubcomaittee on Vemerwsl Diseases on April 20 tha$ pendeillin
be substituted for wﬁﬁnﬁa and Wiamuth in the treatment of syphilis
in combat areas, ana Juns 29 1% was recommended to the Army und Navy
that this drug %w aﬁmm throughout both' saw'iem in &1} of operation
for the treutment of wly and lntent syphiliss On the basis of
inforuation then avallable, the trestment, plan advised for both early
and latent syphilis was 2,400,000 milifon units of penicillin adminise
tersd by the intrammseular route in divided doses every thres hours
day m& a&m to a %am of sixty injestions in sever-one helf days.
Thise mamnt plm wee adopbed by the mwed forses ut & alightly
later date, and from that time wntdl April 1946, over 250,000 patients
in the Army mcl ﬁmy with early and latent sy
| In the moxwnile, dats concerdng the treatmenmt of sarly syphilis
1n hungn batnga have continued to sceumilate in the Central Statistissl

1x ware go treated.

Tnit, 8o that ab prosent records of some 20,000 cases are availa:le
Tor study. These casen ﬁmﬂuﬂe patients treated by sboub thirty diff-
m’h @mmm; schadulay - some with peniedllin alons, e:t&ww itk
pardefllin and fever, aud u aubamﬁm new group trested with peni-
RENY by an ahmrﬁtmahméz authod, mdrug badng suspended in
& mixbure of mmu% oil and beeswaxe. |

It has bscome cbvious from the human study that any kind of
treatment schems of early eyohilis requires & minium of two years for

evaluations For this reason it 1is not pogsible at present to mike
d@ﬁnﬁi’w at&rﬁsm@s with regard to any total penfeillin dosage
larger than 25,400,000 wilts nor 4o compare the paxiudg of total dure
atien of treatment Wﬂ! ﬂw s of four to fifteen a}mw.,’ﬁ%mn
these lirdie, however, the Heomen study hes boen shown that the resulis

NARA-II_0000432



R
REPRODUCED AT THE NATIONAL ARCHVES 88
sre apparently equally sstisfactory whether the tobel duration of
tmtmmt, ig i“m;* eight, of fifteen \éaw, The resulte improve
progresaively with increased dosage, tub the magnitude of 4lffevence
in percentage of favorable outgome tends v diminish as dosage is
steppad up. With 2,400,000 unite of penicillin sdministered in
- eight daye, tsha! a?atem ..eﬁi;!;alﬂwd by ﬁw.mmﬁaﬁﬂmmw, the faflure
rate within im@ .fiz*s‘t; Mzﬁ ig. n;ppr@mmtqu. 15 per cent., Fall-
ure or puccess camnot b8 ssbinated by original effect in terms of
&impmxf&m& ﬁﬁ':%immﬂ* henling of lesions, or serologic om
*mz*m?};; : m& ﬁzm ‘fmmxlm‘.m essantially identieal in mawm of
- these Luotors, regardless ol total dose. Fullure cen only be
measured by the inoidence of relapsd, elther clinlosl or serologic
(ineluding reinfection) and Ly sereresistance at the end of one
year after trestment, Ib Le the time requirsd for sceumulation of
sach date Bhat mekes it necessary for & given trestment system to
~ have been. xﬁmﬁ for a minjomm of twelve to twenty-four months
| heemwtha reguite oan be deterained,

- The experiment in %he treatwent of syphilis in human beings
likewise indicates thet the sdminietretion of arsenic with peaiclllin
YWS?WW& the mvoults se eompered with poniecillin slensy the sang 1
trve of penmllm mﬁ bigemathe It i niok yet elear whethsr perisillin

. mmﬁw ‘belter than penisillin &iﬁi‘:ﬁ: sithough the present
i’xdicatim is thet this eombination im neb effeotive in nan.

Sufficlent time has not yey elapsed fo Form sny eovclusion with
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reapeat to tha valu@ az abaarp&&an—dnl&ying methods of admindstration
af peniailliﬁ in ﬁhs truatmanﬁ ai syphilis*
~ Vulls 15 aer cant failurw ra“ﬂ fram 2, 490;00& wndts of penici-

i in ﬁi@h% dnya iﬁ aenﬁiﬂmramxy greater than the failure rate
under the best ﬁ?ﬁi&ﬁb&ﬁ mﬂthaﬂw of trestment with arsenic and bismuth
(mml erhmwﬁmmay}, w&xiah is in the miﬁx‘mmow tﬂ 3 to 5 pey
eent, the ﬁﬂvmntmge ia still with paniaillin. Wiﬁh the latter drug
nll p&tinnts aan be tra&tad, wheress with arsenic snd uismmth& whieh
for aaiaty rﬁquira & minimum of twelve and & mardimum af twanty-six
woeks of tra&%mant 8 aubatanhial prmporﬁien of patmwnhw sither do not
weeks of & '
complete the required course or, take trestment irregularly over a
mueh. lungar werim& of tinw. Tartha extent to which arseale and Ulsmuth
are nat glven mw a regular schedule or a total course of treatment is
m@mpl&%&& anly in yart, ths raaulﬁm are aumaﬁamtially'iaaa gmmd than
the 3 ta ﬁ gur eunt f&llﬂ&ﬁ rate mentioned sbove. Moreover, penicillin
has ﬁhm inam%&m&hla udvunt&gn of frw&&wm 1ram(taxicitrm No deaths from
its usd haw ‘bam mﬁrwd, whereas wetal mmmraw by any system
mrrisa with :Hs & mmuw rate that sﬁlﬁhﬁﬂﬁh ol course cspable of

: Tjj, aannmﬁ ha xednmad‘beIQW'a probabls 1 dn 30,000 patients
twaata&~ ‘ o ‘

ﬁn a%h”ﬁn arma DL ﬂyphillim the rwwulta @1 paniemllin nharapy,
'em dm wmw mms m nationswide stydt, may be briefly sutlined

&an follwwa¢

Lrever 2f B higde in infants. The most sucessful
application of Q&niﬁillin in the tr@atmaﬁ@ of syphilis has been in
preventing the dmvaibpmeﬁt of congenital éyphilia by trestment of
infacted pregnant mothers. Over 56@‘pnggnant woman with early syphilis
have nGW'uﬁdargpne‘traa%mnmﬁ with this &rag. Hore than 95 psr cent
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of the imams heve %mn boen ali.«m and free fmm ini’mtmm In the
ramaﬂm.ng mlatiwly r.m.ll nwaber of railuma, tm raason for failure
ig usually mvdily determinable, and it ssens &n*imly possible that
by wwgmﬁim af” suqh s 3Ina aﬂd thez @ypﬁa&moﬂ of re-treatment
clur"mg pﬂﬁ«*nancy when nessamry ccmmnital syprdlis wey eventually
be aiimanatmd uith anﬁim safet; to. the mother,
_ Infmtilg o Mﬂ&_& Penicilin has been used in the

| trewmt of 25{3 %0 3@5 mfanta born with congenital gyphilis. The
daaaga smlw haw bewn rw,ghly umpambla to those used in gadults
anﬂ hmra tmn m—;wen on the bagls of an aypmpmaw mmber of uwiks

- per kﬂwram nf lad;y Wﬁié,mta At present the regomanded total dose
of paniaillm J?ar inran“ha ix ba‘tmﬂan 160,600 and m\”) 000 units per
kilogram, aﬁminimred over & time period of elght m fifteen daya.‘
"ﬂm Nwlts hav'a bean fully EE) nmtiaimwry as those in adults, and
in some repsects more so. ’I‘m mmrmliw rate, elways high in infentile
c:mwam‘mal syﬁaﬂi&, is ﬂsm aly wo higher than with sarlier
‘rmthads of trummt amd ig not aseribable to the tmﬁm&nﬁ itwelf,
T"mm iz @ Imwr J.miﬁema of awﬁ.wl z'slapm in penicilliin-trested
inmnta *hh.an in adulta, and sarblag*le reveemal new appears to by

aquam frequant.
Mthow!ia a Ilm‘gm nupver of patl amts with

lmtant saymzi 113 haw been tma umi with ;mnmillin in thn axrmed mmexﬁ,
no attmtion a&%w ‘been paid to Lhia pmblm in oiwilian clinjes, and
no g!aﬂnme smwmm uan be msde mmx‘é g the elfscl Lf the U
"‘m msulﬁe a:i’ any ‘f’am al ﬁr&mmmt in ‘thiz staze of the inf feotdon
~ &re ma&wr‘&ble mly ’:s:;r aemlu.;r&.e response on the one hand or by
_‘mnml ah.n&mx& outcone on the other, Fefore the advent of
pammm i‘n vag &lmady elesr that thase tm fagtors bore no
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not he ﬁﬁtamm&blefar & numbay. of '. ;sréars . _
Mmm m_gm | v’%%’lmt; hr;zﬁ- %aétm gadd of latent and
benlem late W&M& #ﬁpliéa even more to cardiovasculer syphiliss
ﬂaww_namﬁnf,:oif the effioncy of any theraspeusis system requires
the twaﬁmﬁt bf a. large number of patiente vho sve not sulrsequently
re~trested if‘ the originel treatment -e&i‘fea"ta seemg Lo heve boen wune-
suecessful and vho are follpwed from frestment wntil desth. Tho effie-
%ac:y‘_.: of ?stt;mnt i measursd only pertly by relief of symphome it
pmnnimlly h'y' ;;»mm{;gm;m of life expactancy bayond that of wn-
trmw‘t&d mfmmtm ‘f'cax' these .rmnsms an prgenized e:fm:iy of tha affect
of 'péaniai&lin.m this gtage of the infection has not yet Leen that
th&mm’biaahmk {the Jarisch-Harzheimer reastion)® to penicillin
xmyf pmwx ‘t&;&fba g matter of wajor importsnce. Certalnly the ex—
pari._énw‘nsi &Qa‘ ‘pa_ﬁtxi sugges*ba that poweriul treponenicidsl drugs
ahuum be glven qmﬁi@ﬁsﬂy in this grouvp of patients. Prelimimry
information i‘ﬁdmafﬁaa that the initisl doses of penicillin should not
axoasd 1000 mi‘bs and should be increcsed graduvally, probsbly over
& fiw—daywrioé , o full therapentic doses.

#This 18 the only importent resction ecowrring after the

use of penicillin in shphilis. Ib is epparent in all stages of syphile
itie infection, It is usually manifested by fever sppenring o thin

the firet twenty-fowr hours of treatment, ranging In helght Irom

99.5 to 105° F,, persisting for a few hours, and then disappesring,

In patients with obviows lesions ae , for exawple, In ewly syphilis,
thig: retrile resetion i¢ frequently sespclated with a temporary :
intensification of the lesions previcusly pressnt. The reaction
cocurg in about 7% per cent of all petients with sarly syphills and in
a mubgtamtially smaller proportion of those with lste syphilis, I3

hae no ¢liniesl eignificance except in cardiovsscular syphills, wehre,
thooretically at least, 4t nay producs serious damage, end in gertain
forms of nevrosyphilis, especlally paveels, where ¢opvulsive S61ures, . .
especially psresis, whers convalsive geizures, wascujar accidents, -
and so forth have apparently been precipitated by the incaubtious wey
of initial largs dowses of the drug. | Here it seems desslrable to avbld
i, This can usually be accomplished by the administration of small
doges for & day or two. [

{
3
.
!
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.In aw i1 Keratlt :mw ﬁiﬁtmwﬁnﬂ m&lm* Isaim of late

cenganim smdliﬁ mam&dm tc: mminm mﬂv in irmmlar W
prediotelle faahim, and to sbout the a&m wtwnt a5 has besn previe
ously obsarved ww; other methods of mmmnt, |

hag bean m rmé the iﬁaﬁ.danm' of ‘aaymptmatie‘ neurosyphilis Iamn,-g

M im ok the .muwtm:n% schiements of penicillin

‘patisrxtu trwated irx tha early stagss ol asyphﬁis. . Fhen untreated,
Lrom 1& o 40 per asms af “guah m’eﬁ.@nts uwr e sxpected Yo develop
spinal-finid abm;mdﬁiw within the first two yearss with
‘penieillin trestuent tids percentage 1s reduced to 2 per cent or loss.
A large numhar of mtimw with vardous types of neurcsyppilis
have been ismmw with mnmmn. These types have ranged Srom the
asymptona tio vm*iuty, in whish the diagnosis hinges solsly on roupine
exmmingbion of the spined £luld, up to and including the most serious
menifestations of the disesse, that i.va-,. tabes dorsalis and gensrsl
paralysis of the insens. It hes been shown that the drug adminigtored
either intravenously or intrsmusculurly exerts a profound M’tmézt, in
apiw) of the -mﬁ t&mt- it dous not &pmmnthf penetrate into the
nevvous tissus or into the spinal .filuid in appreciable ~ez«::rrfr.c'aem1:-:*5-&t;im:t.s"
.ﬁzqﬁw&rab&a eifects of peninillin trestment of neurcsyphilis
are most obviously rﬁflemmﬁ, in. the uhaﬁsgéf& in the gpinal fiwid.
‘e‘a‘itm_:m amamén,; elavated sell a;@izxiﬁa- m& protein content reburn
proaptly Lo nnmal, ﬁm&tﬁ,m«w within ths a&-ﬁml m:'iod of trestment
and in pmt’:t:‘iamlly all capes within a month thereafter, Other apina.‘b-
inté m‘mmiiﬁa:ﬁ* inelnding a ‘péﬁfiﬁiw Wmmmmn reation and an
abnomal eolloldal gold owrve, res mm mpxe slowly, tut there ls a cone-
ﬁmuinég. :mwmm.a affsot that mxmw fw ab lsget the present
duration of the experiment, about | twv yaarn. This feverable sffect scours
in &1l types of neurosyphilis, ’; '|‘
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Erom the alin#;ml point of wlew 1t is wore diffleunlt to eval-
urte the effcct c;i‘*;t&m drug bacause »ofv the a;ﬁcﬁmwdimrly protean
character of n&wwyplzil.i&, tn the wh.-mlé s lf.zwwfer,_ It appeare that
peniclllin is mops afﬁia&aimws in & & *trmtmnt raf eny type of Nerupe
syphilis than choemotherapy with arsenle a_-*-.-nd bismfh. It sopsars to
be less effective %han Lever therapy with _;mmggd tartion ralsela,
There has, ,hcz«wa?@r‘, bean :v.tm acewmlstion »of evidenes htat the
amnbim;aﬁion of féﬁer t.zmﬁamr with 3imltammm1y‘ admindstered pene
feillin usy e mnm effsctive than either trestment method ‘aleney It
is fmwﬁmma in this m&spwt that penieillin sxarelsey no therapsutis
effect on malarie, thaz'aby peredtting 4ts continued adninistration
during mslariel therapy. The infermation so far accwmlated pernlts
the }wpe thut the trestment of any type ‘of neurosyphllis may be come
plaﬁad with the .:mmbimtim of fover and penicillin therapy within
four o m'maka s 'ﬁlﬁéx‘aby owvriating the prelenged additional period
of cimﬁwmmﬁm’- w&“‘hhm been customery in the past. The evidence in
this respock has been ﬁﬁfﬁiﬂimﬁm convineing 2o that tho Ammy a
Havy -ﬁm adopted the routine of fever and penicillin trestment in

thedir verious mmﬁmi lia Hentars.
ﬁwi Ghm@,ing Charsoter of Penicillins

Inforsation wmaminaf ‘the chemical nature of penicillin itself
and of the several subawndas compoging commercisl penicillin was

withhald dmmg the Were - N{W« spthelesy, information bagan to amcnmﬂute

“!
L

#ag | alao p&gﬁé 000 - 000
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by personsl u-@mmxi&mtﬁ.uxz. from & verlety of sources %o e elisct
that penicdliin, :335 commbreially avuwlmdﬁ 45 composed of féur

different pauiaili-‘m fraetions - &, &, F, snd K. These frsctions
differ from esch other chemicslly only in the side chain structure

sttached to the basie nuolesr molacule. Shey alse difier from each

other for thelr potamy« fin vitro azainst ﬁj}ﬁp Lyioeocons auresus,

penteillin % and F hmafin@, a potency of 1667 U, /ﬂ&,‘, % a potency of

OO - 550 b./mg. ) aod K & pa‘mmsr of 2300 u/lhge

There were lue '..:wmiwa indications that pendicillin gs commer-

gially supplied b} éi:&i‘feréx_&t marfacburers aam&imé x?ax*vm¢ anounts

of there several fractions and, indeed, that the amevnby mitht vary

in the ;;:xwdm::: ‘62 the sate wanwiscturer from tine to time. Syontually
nre 44 beoane clesr ﬁhm; penicillin as mr.i,{;inglly}i supplied in 1943 and aérly

in 1944 conteined pr euomimyn tly penieillin &} or a wixture of B end I

At sowme tiuwe durim; 1944 the drug industry gmwmily subsbituted &

strain of paniciliive ehrysosenua for P. notatum. This, together with
srLouE 1 mli*:icaﬁimm adopted in the oult Hre M the muld and in the
purifisation of the final ymciua‘h, resulted m tha appearance in
mnemial penicillin of subwtanbial smounts ca«k pemioiliin K.
| Geermmm penicillin has alaw during the \nmrly three yesrs
eonduch of the syphilis wpﬁrﬁm@m changed m&rma‘&d}y in another respeoty
that ls, in :mcmmsinu potency mmin% g‘m\iﬁ vitro » in terms of
units per mil‘limﬂa. ke ariginml; gupplied, %hM\pmwnc:;f of
comarelal wnmillin vas about AQ@ w/nge s whmrmmm presevt it iz 900
to 1400 w/ngs This purification m&' vesulbed m ' '@scma g in the
gmount of Lmpuritiss presen &a x‘a:wm't'ia the s imwmtm& garbain
gugeastions had begun o appear i.n the litemmm/ 4o.the affect thab
f{‘\
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pﬂmmlﬁ.in of 1@& pawmy end thered w‘a ﬂﬂrmw.,nmf & high proportion
impnmti&ﬁ migﬁﬂ: pw ibly be mpre eifeutive in varions respects thsn
mm hié,hly purifiad oy cmtml&m peniaﬂlme.' feads in this
dirwtltm were abw.t‘acl in mparizwntai E"?ph.&liﬁ in rebbits, in the
sction of ¢rude and pnmﬁ‘&m- pendeiilin wrm.ﬁﬁ garctnd cells in
bissue ﬁu‘lmm y n.fld in the ainilzx- getion o8 fuch substances against
m;repwcwca** infachcmaz ia mice end ggainst m Lm’ﬁlepﬁ ment of
:suwummn @Mg, .Ln viﬁwu

Magrly m 1%5 e :’anis&ls.m r«hmsl of the Subcommditee on Venwreal
Liﬁﬂdd@'ﬁ, recog nming mm.. axp@:rimmta.a. .;mxh sy m penicillin fractiong
Gy%, ¥y end L and ol the mpuziﬁias pregent in commercial perdoeillin
should be carried put, made sfforty without success to obhain
eryaml’ime peniclllin in preparations conbtalning a hiph proportion
c.t mpuiti%. &szmallar, awwmmnts wers made with phanug-
Luxﬂti&al hmmw fm: nz;gliw of Wmniﬁh* s;wciezx, and small quentities
uvm mvminad of cm'mallﬁm Gy %y and X and s2igdly larger quantilties
ol impum {?éf.} pmt'-' sent or mm) ¥ oand fu} xls.mw fractions wers disirie
buted ﬁm Ty aw lanmz.umrmﬁ of a,ﬁpﬁr*mmtal syphilis, which under
tw}: o exeming thm o e coperative bas:xm

About the middle of February, 1945 it was reported from two of
these lsboratories p&ni.cﬁ.nm thet X wes inmf;{:‘mmw in sypbills of the
rarbit in the lwgﬁm dose apployed; tm;t is, 16,000 wfkg, Slmmlte
ammﬁ}y ih wats ahmm that O wus mﬁ.&y a:a* gifective 2o commerclal

paniel 111:: ag mppﬁiﬁé n&,ﬁrﬁs in &%A. I,km Cals 50 of pepicillin g

an«i of this marlier fmmmmmiﬂi p@ﬁciulixg wes in the crder of 1500
to 2000 uﬁtg It therefore aPpasTEd. tm*% penicillin O wma at lssst
tazz tloes &g eﬁ‘wﬁw in umvz'immml azyfgmﬁ.lizs of animels as penicillin
Es Information regarding the thme a;i’. ieacsf of peniedlling X and ¥
in thiz disease i& not yet avallable, Almgmt simultenecusly with the
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demonatm’wd irmfiwcj c;x p«n:mulm E\, .miwrmhiuu d:a .reawyw 'huut

.‘sn human b&ings mamarm Wﬁiﬁtmm, 88, W@pliad ginege mi.ﬁw- 1544, “
wag net aw a*“f.wtam wainst; ag the pmduuw sixpplim before that |
date. These twu mwta smd almam awhaixxly ‘w be related and

prompted & furthar m:}.amtim of penig]
othexr penialiliin fmticma.

in £ as contrasied with
It haa baem shm in several mwmtcriw that “am ineflicaoy af
pemni:llfm K is prombly mﬁ due to any lack of 2.ntrinmia hmtwimdal.
powar, bt ﬁ.nm%di &eptmdm o the ﬁm mwl@giu mc,t ’c.hab, wnlike
mmmnﬁm G, % y and ¥, pam;.llin K de in large pm*t rapidly a@a’tm}%
ad in the ammal or humsn bodys It has slso beeng shown et psniceillin
K in from 1/17 to 1/6 as elfective as penieillin O in streptococcual

snd pnewmococcal infections of mice,

el 7R : L8y, Heiore and durlng the
War maes m:m ‘ma’ﬁing. w’a.g‘a‘ adopesd Ly mduatry, in hosplitals, gnd

by law in meiﬁl anct pmn&ml exaninations, Ialer the Selactive‘
Service periormed blood ilests ;@ﬁ all draftees. Thess conclusively |

dencnstrated an uwnexpected mumber of bivlogic false-postive
serologie frations -i’:ér‘mhilia, ouuped by 4 _vm'mty of different cond-
itions. For exsmple, in mlaria a biologlc false-positive sarologle
- peaction a’ppm:rsaﬁ amw tine during the em;?{ga'af the apubs Lllness
in 100 per eam{sra&%m f wllwinf ,v‘mdinatim for smallpoxn the ine
chdedwe 18 ab@uﬁ B& per cent; and this mm incidence prevalls during
or after & nuwber n:af ascute infectiong ;mludi% _ﬂ.ﬁf@czﬁﬁ.@w mononuclecsis,
a‘bgfm.c +d virus pneumonis, mueps, aonre mer-—mmpﬂmuary atadity ongy
including the mmum cold, and wariows i@’char infegtious diseases
purticularly prevalent in the armed mzft;w. ,

lnﬁbmtim begun to waumzhw -m%w_mm; that wmost m?mzal hugar

y
i

HE
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baings pogdess in _;fsi:;eir blood serus & v'mny quantity of ragin or @
r&aginmlikaa&uhmtanﬁﬂ;‘ﬁamnﬁnﬁﬁaﬁi@ b?*variaﬁﬁ.ﬂpﬁcial tﬂﬂhniéa kit
8o sm;-xbll. in smownt &8 'e;mfjﬁzf normel c:ir‘m*.fnémzwm Iw’i’ ﬁa i:;mri‘ﬁ:re; with
serodiagnostic tests for ayphilis. It was Miewles mdimtﬁr’, however,
that about 20 per zwlt pf the nommal pupﬁlation wars protally
powntia}; mmctbi‘é in th.a penge thai 'zmdé:r the influence of un
artransous stimalation, such <8 the virus infections mentinnod akove,
this subwstance , noxml]y present in ﬁ_.nﬂﬂiw.aimlly amall quantitiea,
might increans injqﬁ&ntity'tm such o polat ag to interlere with stande
ard ser@dizammama tests and to provide nislogio -mn.wé-;_aavaiﬁiﬁ'ﬁ
r%amtiuna."1ﬁ=waw likowise suggested by elindesl evidsnee ardising from
kmeriesn Bed Sﬁaﬁ#.h&a@dadanaur centers thut the marﬁ‘danaﬁiwn of =
large omantity ofmwﬁ ﬁh one or ‘&s@wml pooageions night produce
& bemporsry mméw ’f&l&g-pwiﬁ*m reotions.
The frequeticy with which such resctions ocour and the hihyg
incldense of extransous stimilsting fectors, bobh in the clvilian
populetion and within the zrmed forces themselves, made 1t deslireble -
o mﬁdmt & sarles of investigetions on z‘;‘tz.:aiéamnmézzl factors related
to the production of thess resctions and thedr differentintion
Irom the positive blood resctions charcoteristle of ayprdlle,
A8 g ss‘t&};i in ﬁhvw nvestigation an effort wes mpde in a
prigon ?apal&bimniﬁaliberately o produce blologie falsg-positive
rfsac*aims by repoated blomfi' dongtions. Thiz experiment, carpled out
on & #nell soale, gave nsgstive resulbs. .ﬁu did not, howevsr, disprove
the possibility that bloed dmatien might iﬁ & cerbtain very smell

proportion of cases be an exeiting factor.
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Amof.har in‘ma i,igatitm WE siwuwd im & mm;v ol tha serolosie
pahwm produced :m mr*im:s %& g&& of ayp&milit.m mﬂmmm and in
‘pammts with immwn or- m&mmmd mlwqwsitiw blsa Teactions. m

- addition, affm&ka.wm made to ovaluabe tow so-cslled "verilication
tests,” especially that proposed by Kahn. This study demonstrated
that there was rm conabant serologle };mtﬁi:em which could be ubilived

o c!:i.ff&m'ﬁiaﬁef?m@ Irom false positive resctions and that the veri-
figstion teuts, including that of Kabhm, were of no values It wes
ghows that the wirdilcation phemomsnon formexly assuned be prove or
dlsporve the f&cﬁ;nﬁi‘ syphills depende ingtead on the rearzin titdr of
e serum in guestion. In putisnte 'arit’}i, high~titer seruusy whether
due to mbili% or 4o sume oiher cause, the Kehn verification tests
- givesn maultﬁ of the so-called Typhilitis type." Conversely, wiih
low<tliter serwis; sgein whether due to syphilis or to some other
canse, this -m‘st." ugvally provides maum-a ol the so-called
"idologic typest

An extensive phiyslcochemical study i the phenomenen of biologie
falpe~positive reasctlons has been carried out by Peuraib st Uuke
Universitys He kaa shown that resgin produced by syphilis is
associstad mﬁz & R ii‘:w.a*zim ‘ol Q;M%mm‘. ia hag discovered
gsvaral ai?*amatarmtmg that prowiss to lend themselves o serolovio
d;;iﬁi"@mntia‘&im vebwoeh true and false positive resctiomis. The soph
“laportant o these Lo that the z“@mgagiwilgy aetive suglobulin
fraction prepered either a;‘i"az-mtmg,asxw@kikkz' 11y vr chewioally from false
posibive sorums hes s hi;ﬁwr tdber thyn _-"L;hﬂ? Wlwl serun, whersas with
serwns - Lron patiama with gyphilis Lm t:LWr of tls Dractlon is
t’»wmmma to or less than that of t’fm xewlae sgruge  Jdecond, it has

" been aham that the aui;wim o the iscx#awé globulin fraction of best
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gtable ATU inhivitor prepeved from é‘*hz erude werums wl Avmdn

fmcztim canses wmpl.&t& .}.mﬂib;&tion 5y thea Sormer's aeit vli; in the

cage of falsedpond 'tlwfe renctiong whamms with serums Lfrom petiente
cwith syphilis only partlal inhibition, or none at all is observed.

- kpelying 'thazaé' eriteris lto a large number of serums fro tmtienbe

with proved. amhius, mmw& fa.lsﬁ-pvmuive remctions, md norsal serums,
1% shs been ahmn that J:m 90 to 99 per eent of all serums {rom
pati&nw ‘wiﬁhv-syplm}ia glve a syphilitic type of repetion, whereos

from ‘3"3 Lo 99 par sent of ‘a-l'l falsswpoaitive resctors gfms &
chwwt@ris‘hia dim&rmtml rogetion. Sbudles are now in progress under
other au:spiws tﬁi dﬁwrnﬁuﬁ the nature of the Inhibiterg lis

source, and the m&ch&nim of inhimitinu by seran albumin,
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