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The Cellular leaclions Accociatec with Stroptococeal Infections

Studics cn the cellul:r reacti:ns nmenticnod in the previcus progress
report have been completcc. It has Loon confirmed that tus first cells
vhic.. appear in the lun;:s =fter the intratrachael injccticn of Group A.
.+ T,pe 3 Strep. progencs ore histiocytos. These aro Ly fai the predominant
- ecll ty1e in tho Nirst 2 to 3 hewrs after injection. All of the
rhagoeytosis ol Strertococcus in the carly pat of tae infecticn is carried
cut ;- '.istiocytcs. lleut-opniles, wilch beeore predoninant 3 to L4 hours
£ellouing injecetion are crl rnwodoratel;r active later in the course of the
. injecticn. These studicy a2lse shawed that the coll respcnsidle for the
o iinal cleanin: up of the ‘afocticn is the aistiocyte. The:c results were
obtained 'n tic hauster lun;, and ecnfirn corplotely studies of the same
type carried -ut I roars aco. In order t¢ dotermine whether the cellular
resprnge cbourved L.as a t wrbiculer fecture of the namsler or of pulmonary
ilsoue, rections with Wio same tpe of bata=hemolytic streptococcus were
rroduced in tic skin of rabbits, ;uiiea pizs and hamstars, in the thigh
ruscles - £ hamcters, guinca ;igs and rab,its axd in the lungs of guinea
rine a d rabbits. ‘Tissuec voro removed at 10 nainutes, 1/2 hour, 1 hour,
hy Gy 12, 21, 17, 72 cnd 137 hours.after "nfecticn and the cellular reacticns
studied, flor nropor stoining vh'ch demonstrated bacteria as well as cell
t:pe. The resciicns n te lun:s of the hamster, r;uinea pig and rab.it were
ideatical. ™ic £'rct coll tec appoar in thoe skin and muscles was tiic neuilro-
ihile md Al of Ui :ha certesis appeared to be carried out by this cell.
The histiccyte ras of iryortance in streptococcal infection of these tissues
neinly In e 1ate (tarec when it aproared to acrear in lar:e numbers to
clean up uecrelic debris, T:o studies ind.cale tiat an early outpouring of
histioc os ard active pirijocytosic o. stroptocosct by this cell type is &
ciaracteristic «f pulien:r: infecticn and that 1t is ..ot associated with
any part.cul:r s cel 6 of miicle Thic work has nu Leen completed and the
resulis ae :ov il rrovarec for rublieation.
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Lotudles wita tractioas of Ve Seta=herolniic Strepiccoccus

Wwo rorps o1 Jraetl o as wire provared froa tiac cellulur e ntents
ef ©pe 3 beta=hoorlrtic Jureptoececus accord n: te cthods proviously
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Tae 2

desceri.ed and la.eloed Il, P2, P3, Ph’ PS, Pé. P?, PB' P9 and P10 and

A, By C, D, uy 'y ané G, These fractirns wore propared by precipita=
tion using cifi.rent ph levels and ionic strengths of eodium chloride
as well as varying concentrations of ethyl alcohol. In adiition, ex-
tracts of dried streptocoscal colls ii large cuantity were made using
othyl cther, chloroforn and petroleun other. These 20 fractions were
studied by viricus mothods.

1. The Injection of Streptococcal Frastions into Animals

A1l of the 20 fiacticns mentioncd above wers injecled ‘nto
animals ond the tissue reactions studiec using sterile saline
as control natorial for tie P and A=O fractions and sterile oils
as cenlrol for ti:e fats exiracied from the Streptococcus. No
gpecific collular reacticns wore produced in skin, lungs, or
mascle tissue followin;: injection of the vearious fractions. .
Aticurh tie streptococcal fats produced noorosis of the skin
of rabilte and ruinea pigs vhen injected endermally, study of
tho c.llular roacticns microscopically rovealed no esssntial
differcnece from those obsorvod vhenstorile nineral, peamut or
sesam® ¢ils ucre injected,

A1l of the I', A-G, and fat extracts vere injected in
var -ing quantities, into the tcil wein of mics, some animals
reccivinz a single injection while others were given several
injocticns 4 weelkl;” intervals. At psriodic intervals after
injecti-n, the rdce wore sacrificed ond thw heart and kidneys
studicd nicrcsoopically, after proper :taining. NWo specific
lecions uero noted in any of these animals with the cecasional
exception of Intorstitial colleetion of lywrhooytes and histio=
cytec. These lesions veie not constant and wore noted, further-
nore, in control mice which had reccivod 0,85 per cent saline

intravencusly.
2, The Injcction of Ltroptocoecal Fractions into Esbryonated
1,‘5.,3

All of the P, A=0 and fat fracticns have been injected
in known quant:ties into exbryonated cgps mnd the mortality

rates studied. Twenty egre have been injocted with each frastion

up to the present cnd the results obtained sucpest that eartain
fractions produce de:th of tho enbryo vhile othars o not sgppesr
to interfere with devolopmnt, Scme of the chicks developing
{ren enbryos viiich had been e:posod to various of the strepto-
coccal fractions were born v’ th doft rmod feet sugpesting the
presance of an artiritis; this phenomenon wus not observod in
chicks doveloping fren "control e;s”. This work has not
beon corpleted and is ctill being carried out. It is
to inoculate at least 100 egpgs with each fraction in
data whic: are statistically significant when oompared
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Fage 3

The ;oint changes and duration of life of chicks developing
frm egps inowlated vith nonelethal fractions is also still
boing studied at present,

3, Lumnisation of Rabbits with Streptococcal Fractions

All of the P and A-G fractions have boen inoculated into
tie ear veins of rabbits rcpeatedly. Control animals received
salinc intravencusly while anothor proup of rabbits was injected
with suspension: of dead, whole streptococci of the same type
as that fron which the frasctions were mrepared. Serums were
collected at periodic intervals during the period of immunization
wvhich was carried on for 6 months, Precipitating antibody
filtrations against Ll various fracticns wore carried out using
the Lancefield microprecipitin technic. The presence of anti-
body was also studied by a methed involving the coating of red
blood cells with the fractions of the streptococcus snd exposing
these coated cells to cach of the rabbit sera in the absencc o*
presonce of comploment. Four of the P fractirns and 2 of the
A=G fracticns wore found to be antigonic by the precivitation
test. In all instancos, however, sera obtained late in the course
of irmuni-ation arpeared to have lost the shility to precipitate
the specific antirzen. Scrum obtained from rabbits immnised with
ihole dead streptococci contained cntibody for one of the A=0
and 5 of the P frasticns., In no instamoe was any cross~-reasction
obscrved in the sera rroduced by irmmisation with freotions. In
the shsence cf corplement, nc reaction was observed when lood
colls coated with fractions wcre expoosed to the specifiec
In the presence of complemsnt, hemolysis of ocated red oslls
occurred with most of the sera suggesting a high degree arose-
reactiviiy betwcen the frasticns, althion;h this is probably & highly
ssnsitive method and open to some question in relatiom to non-
specific cross-reactivity. The sera obtained following imaunisation
ﬁm, do‘adrstr?ytoooeci taoz'::z‘{c:l.r‘;’tf° large quantities of precipi-~

ibody for highly purifi specific mucleoprotein

(Type R!1). This work is being contimued.

L., Antibodies to Streptococcal Fracticns in 'iuman Sera

The sorums of 100 patieat s with rheunstic fever (active and
inactive), 100 pationts with scarlet fover (acute and late
convalescant stages) and 200 poopls with a variety of infectious
and non-infoctious disease vere exmmined for proeipitating
antibody to all of the P and A=C fractions using the micro-
precipitin technicof Lanceficld, 211 of the fractions were
first examined for thie prosence of the Type 3 specific M and
wore dg?und to contain this mucleoprotein. l'hen tested with
specific sera against most of the other serologioal types of
strcplooocal, no Il substance other than type 3 was found.
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Since, as noted beloir, somo of the human gerums examined revealed
procipitin for a broad varlety of types (relatively infrequently

to type 3) vhile othors contained no antibody for any of the M
substances of the Streptococcus, it may be concluded thst the
precipitation obgsrved vhen humen sera and streptococcal fractions
vere rdxed resultad probably from a specific mtigen-sntibody reace
tion and was not Jue mcrely to non-gpecific reaction with the M sube
stance contsined in the fracticns. As noted in the previous progress
report 63 of the rheumetic fever patients, 203 of thoese with scarlet
fever and coly 57 of those who had neithor of these diseases showed
precipitation wien their serun 1ms mixed with one of the P fractiens.
A sinil:r propondsrance of reactivity was noted with rheumatic fever
serum and ons of theA-0 Iractions. Plotting of the preeipitin
reactions acainst the frections used sugpests that 3 pattorns of
reactivity with the P frecticns used be associated with the diseases
studied. Thus, w.th rheumatic fever thc nighest order of reactivity
is in the range of fractiomns P1, P2 and P3, with scarlet fever sera
it is wainly P3 and P4, vhile the normdl sera the entire range of
reacticn is lov with all fracticns. Theso data suggest the possi-
bility of studyin; rheumatic fever (using scarlct fevor ard othar
infecticus disease patients as controls) for tic presence of this
type of precipitating resctiocn in the hope that the confirmation

of a spocific pattarn of reactivity with the P fractions may be
holped in establishing diagnosis of this disease., This work will

be oxitended during the ne:tt few ;oars to include study of scra
obtained during verious stages of rheumatic activity and sera
obtained fron patiants with uncomplicated streptococeal infection as
well as othar dlseases.

Studies of Antibodies to Varlous uMc mmwﬂm ‘}Q of the mto-
coecus in Humen

These studies, rentioned in last yearts progress report, have now been
complotod and thoresulis cre in the process of being gathered and tabulated
fer prublication. It has been found that the sorums of rheumatic fever pe~
tionts contain precipitating antibody to amyuhere from 5 to 20 of the
specific sarologic typez. The scrums of scarlet fever patiemts, on the
other handd, ceact with fou !I'e uhile those of normal people react to even
a smaller extent. It ic planned to extond these studies in the future to
include sevoral thousanc poople from various parts of the world and to
stud;’ the d. stribution cf anti-! antibody as related to age.

Studies on the relaticnship of the presence of anti-i! precipitating
antibody in the ssrum and tie bastericidal potency against the same
serolcpical type of Streptococous have bean corpleted. No correlation
could be establishcd betieen the presence of precipitating antibody for
the typo = gpecific neucleoprotein of o strain of Streptoccecus and
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the hility of tao canon lo vili oeganican of tihe surne scrolegesal type.
This may be dus i» Lo lesr titer of preeipitabing astivody netad in most
of the sorums.

Prepcration of Strwir; of Stieptococci Virulent wor iice and Vibration of
These Olrcins JOr Thc J1iipouH oF Producing Irmiiz iy laverials

Thirty=two diffccont serolecical types of beta-hemolytic Streplococcus,
nene of uhich were viiulent for white mice, have bean incculated into these
animels, recevered and rossed ‘nlo new animals reponiedly for the last one
ané o ne-helf secrs.  Lwarby of these strains no iill mice in A8 hours after
intreperitoneal infeciin: of Cud mle of a 20 A 'f;v”iu..b iilution. Seven
strains kill only viw: ;iven in a2 dilutlon of 10« [0 10=/ wvhile the other
S streiru howve shorn liitle or ne Lrereuse In vivdeonce,

Al of thavs siy.Inw of Stroptecoccl have Lecu prowm in large quantie
ties and oubjcelad 4o nevdce vibration. Iycparations frowm tnese vibrated
stroptoceec! will Lo wned i various forme In an «livmpt to irmunize rab-
bits at firct, and Jaler awwns in crder W study e bactericidal
coracity of the sorwr nad ite duraticn. iudies oro also planned to
cgotermine uhether eny ivsu-resction in bactericical effects occurs among
the virdces fpes.

Zlectrophoresiz of Stroptococeal rastions

Tio of the » fractions rave boen mubjected tc study in the Tiselius
electraphoresis opporatus vp to tio present. These show quite distinet
pesterns supresting a miwome of severel conponents rathor than a single
substance. This studr hins Juot beon initiated and will continue for at
least the renainder ol the yoar.

The Frodacticn o Can'iae Lesions in Guinea Pipa

The work of Janply and S0t in ubichoard.iac lesions resembling
thoze of rhownmati. feror i pwoduced in wvabdiils by repeated infection
of the gitin wilth diffsvent sorological typos of bLuta-hemolytic Strepe
Lococens “.3 boln- ropeatel,  fhe gulnes pd; is bolyg used because of
the relativo case vitl ubich this anbmal con be sensitized. Immunolopic
and patholesie sl of the s 1pe corvicd out Uy Hurphy and Swift
will Do done on the ;uines ficc. Thiz wori: oas Just beoen started and
will probably rouisy o Jta wocorplote.
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The Production of Cardiac Losions in Guinea Pigs

those of rhowmatic fever verc produced in wabbits Ly repeated infection
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the whility of tie serwn to 1ill organisas of tie sume serological type.
This may be due to ihe lew titer of preeipitabing autibedy noted in most
of the zorums.

Preperation of Strains of Streptococci Virulent ilor Mice snd Vibration of
These a"ﬁ%!% s Tor the 1urpose of Drocueing Lrrmini zilq Wéﬁm

Thirty-tuo differont serolepical types of beta-hemolytle Streptocoecus,
nerne of vhich were virulent for white mice, have bson inoculated into thase
animels, reecvored aid passed Into new animals repeatedly for the last cne
an¢ «ne-helf vecrs, Tworty of these strains nyr iill mice in 18 hours after
intreporitoneal injection of 0.1 ml. of a 10-l to 10-P dijution. Seven
strains kill only when given in a dilution ol 18-« o U while the other
S strairs have chorm little or no inereuse in virulence.

All of theee sirine of Streptococel have beeu prown in large quanti-
ties and cubjeeled te vorde vibration. Ireparation: from tnesa vibratod
streptocoect 1ill bo upsed in various formw in an ailempt to immnize rabe
bits at firet, and Jater hurens in order to study e bactericidal
capaclty of the surur and ite duraticn., Ctudien arc also planned to
determine vhetier eny crosu-reaction in bactericiual effects occcurs among
the vordcus Yypes. , :

Lloctrophoresis of Sticptococeal Fractions

Tio of the D fractlons tave boen wubjected tc study in tho Tiselius
electrophoresls apporatus up to the present. These show quite distinet
patterne supresting a mixture of severel components rathor than a single
substance, This gtudy has Jjust been initdated and will continue for at
least the romainder of the yewrs ,

. The wcrkv'ei‘; Thrphy and Swift in whicheard.ac losions msembung

of the gitin with different serological typos of beta<homolytis Strepw
tococsue is bein; repcated, e pulnea pig is being used because of
the rolative case with ubich this animal ean be sensitized. Immunologic
and patholosic studies of the sa® type carriod out by Hurphy and Swift
will be done on the gu'nea piss. This work aas just been started and

will probably requirs a jea lo corplote. .




