
UNCLASSIFIED

AD222 915

ARMED SERVICES TECHNICAL INFORMTON AGENCY
ARLINGTON HALL STATION
ARLINGTON 12, VIRGINIA

UNCLASSIFIED



Best
Available

Copy



NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings. specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.



FI:y 1954Ot

O.,1 ce of Alaval 'Roctsrch, Irlonr-4101/is MT-130 -391
Principal1nIvect.-*atuLr---Louia Ueln.te*-n, IN. D.9 Ph. D.
Dorartz-e:t of 'leidicfric, Boston Universitr School of Mledicine,
1octon ,asschusott.".

th CelluLar Y eactions Acrozciatec. vith Stx tococcril Infections
Studios cn Vi-. ceU-l*a2 r. reactie' ris rontic nod in the previt us progress

report have boon cormplott-c. It has boon confirmond that taitj first cell@
ii., appoar in the lunkr~ after tho intratrachl injocticn of Group A.

TTA 3 Strier. p--o,.uwvo -rc istiowrAos. Those ame ,,y Ca.- tho predominant
cell t~jpcr in Uho irct 2 to 3 hicw's after injection. All of the
pha~ocytoeis o.Z Staltococcuti --'n tie carly pmt or t~io infecticrt is carried

*cut b.-I stocy5 . '1ouR:opiIcesuhc bocoruw prodo:inant 3 to 4~ hours
Ecllo-rvn !njcct..cn wro crJ. r norato2r wctivo lator in the course of the
injocti( n. Thooc ctucliez ,l3c showed that the col.1 rospcnaible for the
,inal clcan~loj- up of the ..rilXcticn is the MUstiocyte. Thex~ results mere

t~~ Ct obaind iach ha:tor lt;,ad ccnfirn coniplotely studios of the same
<:__ t.,nc carriec: -ut h~ -,vars a- In order te dotormine Uiiether tie cellular

rwinrnse c'b--ovc -.,is a T 'irticulbr foatlre of the amster or of pulmonary
C-l"Suos in'ect"*n:1 u-U-h ,Zi abnc tpo of beta-hmolytcio stretococcus mw
rproduced in ac~ o~~ f rabbitap ,u_,:*ia pits aid 1hoaes In the thiah
ruisles . . witern, Cu'tva - i,-o ane. ra4.#its mid In the lungs of guinea
ricr a d rabbitc, -IC;UC ;:ro removed at 10 -Anutess 2/2 hours 1 how,
Its rI 12, 2h.. " 0 72 imd L.," !,our. after Wenfoen and the cellular reectiens
studled, fttr -propcr -t 1nint; %4i'h denonstrated bacteria as woll as cell
t.ypTe. Zac rcccxic-i.; :i Vie liun,:a cf tUo hamsrter, ru1inea pic and rabdt Were
idecntical. The f rzt cQ1.lI to eproar in theo skin and maicles was the neutro-*
1 'hilo :nid a~l of *.:ia* cq-tsic qaod to be carried out by this cell.
Tho histiocyte .7., of irortancO In stUlptococcal infection of thIQDO tissues
',-inl' !n 1 w Thite At;7'er -.fion it aproared to a-T ear in~ lar.,* nuimbers to
clean up aecre t.: c debris, 7T:o stu4±.s incLcato ihat an carly outpouring of
1hlsVOC.10 mosxri actlvo -,.!4-oCYtor.* Go stalOptooocct lbj this cell type is a
c'.4racteristc ( -C Axr- ', Un~caticn and thait It is ..ot associated with
any TrLcul:r- .- t: r. of i1Li.U. Thi., Uork has ncu Wohen cocipletei md the
rcc'ilts mro . m; x00I. rrcn-xL . for 'ictcn

.tud4cp .:'t iht a cf .*, :3ota-h.vjL ic ste VcocIrug

~V~ or;;ci a'ract _- :to uvru pro:- arod fro.:1 tac cellul~r cc n t
cf 'Z ct--,' rv _-.:YToccccus accora-nt, t- :.vthods provicuav~
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* deacri-d anid Jla~elod rp, P2, P3, PhD P59 P6s P7, P8# P9 and PIO and
Aq D9 C, Ds.0 1-8 and~ G. Imese fractirae wore propared bY precipita-
tion usinea CifA-wiet ph levela and ionic strengths of modiim chloride

0 ~as vean a az ,l concentr'ationh of .t~l alcohol. In additions eli-
tracts of dried streptococcal callsc l larce qasntit~r M~ MOOe using
otbrl otler, obloroCorm and petroleum other. 1Ve 20 fractions we"e
studied by v~ious mothods.

1. The Injection of fta~otococcal Fractions into AniSul.

All of tho 20 fiacti cne rentionod abovo iiere injec ted :.nto
animals a~i the t-',sauo reactions atud' ad usinC; sterile saline
as control ritorial for t~io r and A-0 frctionc anid sterile oils
as cm. trol for V. v f atoeoxtracted from the Streptocoocus. No
Ipecific collulea recacticis iwe roduced in skin9 bngs or
rmanclo t.ocue follo7~nC; injection of tho various fractions.
AlV'ew-h Vie streptoooccal fats producocl rmcrosis of the akin
of woi~ts awrn u.-*noa pi~c ilmn injected ondermafly# study of
tho c,1ag roacticna mioroscpial3.T rorealed no ecsetial
differonce from tioo obsorvod %iaaertcile mireala Pemat 0o'
seawm) oils vcre injected.

All of tw 1s', "vG and fat extracts vere Injected Ja
var. -Ukz, quantities, Into Vie teil voln alop ome, eambwIIU
rwciv',nr a i hle injection whleU othmr wre given evsa'al
irijootions :t ueld intervals. At pariode Intervals after

* injectit.-n the ne wore sacrificed mid t'is heart and kidam
utadicd nrmooplcally, after proper t4ainings No apesifis

3.ecioms vero noted in any of Ues mia vith the csonal
exeption of Inter'stitiail collection of lyuimyotes and bictio-
cyte--. 1heae le~ionrs wee not conatant ad mare nted further-
More, In control mice which had recoivod 0#85 por cent saline
intravmcualy.

2. Th I ationof ptococcal Fractions it

All or tVho P, A-0 mid fat fractiens have been Injected
in known quant-*tiloe into oeibryoaated egtm u.nd the mwta&iIq
rates stu~iods Twnty egg~o have Won injoated with esf fraction
up to tho precont cnd tie results obtained sugCm9t that gartain
fractions prodnee douth of the eatW~ MUh~ ogier do at Amer
to ntszloro vi~ti svlput cm of the whts 4.w2"Aft
£ren atr vs Me-c.h had bhesa c~q'oiod to variUs at the a trqpto-
coccal fractiona ucre born it! th do* amd feet =astiug the
presomce of an zart1wJV a; this pheamnoa mas ut obervod in
chicks dovclopinc frcti "control e,-Xs'. This work hae not vO
boon copleted and iz c till beine carried out. it is plUmsd
to inoculate at loat 100 egga with eacti fraction in ornar to '4i
data uahic'i we statistically uignificant when ocqwerd to ontz*ols
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The *oint ohanL-os and duration of life of chicks developing
.r m eggs inoculated uith non-lethal fractions is also still

bolne studied at present,

3. L,~uiation of Rabbits with Staeptoooocal Frwaco

All of the P and A-O fractions have boon inocLUted into
tae ear veins of rabbits repeatd3y. Control mals received
sal.no intravenoum y while another C^W of rabbits was injected
with ausponsionL of dead, uhole streptococci of the m type
as that fron which the fractions wore prepared. Serus were
collectod at periodic intervals durine the period of imrmunIzation

h.ich vas carried on for 6 months. Precipitatine antibod
£iltrations aGainat tlo various frati ns wore carried out using
the Lanoefield miropreoipItin technic* The presence of anti-
body ims also studied by a method involving the coating of red
blood cells with the fractions of the stzptoooccus and exposing
these coatW cellos to each of the rabbit sera in the absenco or
presence of oomplemmt. Four of the P fractirns and 2 or the
A- fracticns vore fomd to be aitironic the pzvoiitdaticn
tost. In all Imnctanco however# ra obtio Ute Un tIhocomme
of Inmudition apmearod to have lost the abiLit to Pree tate
the sp eific anticon. Sem obtad frm idobit. Ina d with
1ole dead st toeoi contained ztibod for owe of the A-O
aM 5 of the P fraction. In no instame Was OW mas e~a- m
observed in the sera rro& d br imanimation with fgiu£ a . In
the absence cf comlemt, no reaction was obaved ib led blood
cells coated with fractions re exposed to the q eoif sloe.
In the presence of ecplaeuat, bamolyou of ooate red Ibed e.2
occurred with moat of the sea sugsting a high dqps.t e Mm -
reactivity betwoen the fraticras, altou%-A this is pwbday a b1ly
sensitive method and open to scme question in lAL= to r
epeWIio Cross-reactivity. The s1, obtained fell iag imods atm
with id~ole dud Itretococci contaiud large q title, at pneepi.
tating antiboeor for ighly purified %"yp specific molepoteft
(MTe 3N). Tis work is being continued.

h.Ahtbodies to trstococca Fracticng in h r

The ConU of 100 patiOt 3 Vith rhematc feWr (active aad
inactive), 100 Pationts 1ith scarlet f6evr (at and late
convalescent stages) and 200 poople with a vaWiet at 1eetou
and non-infactious disease uore e Aed for p
antiboy to all of the P 04i "- frwacti sI VIu sthe are.
preciPitin toclnicof Lancefiold. All *f the froations Vue
first emxtned for ti prosenco of the T p 3 pecifL N ad
,020 found to contain tAs uxolooprotein. I.&" tasteWdth type.
specific sera acainst most of the other seo eqal tpes of
strepoovoci, no i: sbstance other than type 3 was found.
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Snce as noted belous oM of the humn serums e:-ainsd revealed
precipitin for a broad vxriety of typos (melatlv.ly infrequently

to typo 3) 'tilo otiors contained no antibody for aW of the M
substOoes of tho Stroptooocu , it mw be concluded that the
precipitction obszrved when human sera and streptoooceil fractions

re rdaxed reaultad robably from a specific antigen-antibody reac-
tion and is not 2ue mcrly to non-specific reaction with the 1-. sub-
stance contained in the fracticns. As noted in the previous progress
report 65,'V of to rheumatic fever patients, 20% of those with scarlet
fevd and c1.y VZ of those 'who had neithor of tiese diseases showed
precipitation then the* r serun ins mixK with one of the P frastiem.
A sir lzx preponderance of reactivity was noted with rheumatic fever
serum and one of tboA-O fractions. Plotting of the pecipitin
reactions aGainst the frtetions -Used suge.,ts that 3 pattvrns of
reactivitV with the P fraoticins used be associated with the diseases
studied. 7husp V.th rheumatic fevor the .ighest order of reactivity
is in the range of fractions Pl, P2 and P3, with soarlet fever sea
it is -*±n2 P3 and P4, utfile the norm4 sera the entire ranCe of
reacticn is lou ,flth all fracticna. Theso data suggest the possi-
bility of stu&J nC rheumatic Levea (usinr scarlut fevr ard o*fAhr
infectious disease patients as controls) for tw presence of this

rpe of precapitatina reaction in the hope that the oonftination
of a apocific pattarn of roaotivity with the P fr otio may be
holped In establishg diaGnosie of this disease. This work will
be oxtended dAring the no: t fw oars to inaae study of secr
obtained durlne vroc11s staogs of rhemuatic activity and sea
obtained frcr pationts with uncoMlicated streptocoacal infection as

ll w ot:hr di seases.

III. Studies of Antibodies to Various e Nuc toien () of th Meto-

These studies, mentioned in last year's progress repor% havo now been
coomplotd and the resultz ore in tie proces of being gathered and tabulated
.cr publication. It Ia been found that the sorum of rhoewatc fever pa-
timats contain predpitating antibody to anobere from 5 to 20 of the
specific seroloc tYpez. Thd srUs of scarlet fever patients, on the
other hand, ivact if:th fe :I' while those of ranc l peole reaCt to e
a smaller extent. It i pland to extend these studie In the future to
include sevOral thousad pople from various parts of the world and to
stud: ftie d..str.bution c£ anti-U: antibody as related to age*

Studies on the relationship of the presece of ant-1 preeipitatt
antiboc, in the mserm and Vie bactericidal potency against the sas
seOlgicl type of Strptocccu have been oolopeted. No ocorrlation 4
could be eatablishod bet~eam the presene of preeipitatng anMbody for
the VNp specific n ecaoprotoin of t strali of S*tetocoou and
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the. z1i.t' Z 1~~ I to 'iU'L ~ { ti.'e azie srolog-Loaa type.
5.11s xuW be due to~ tiv: .101 t;.tor, Of~ prccii-nj aiZ tib r nt~3 MO sT0t
of the" Cwz

TV, Prercrat ion of ,-;trtdn r rdI Sti e tococci VirtJlent L&or 71ice and Vibm~tion of

Thi- ty-to oi.'fc' o 1evZIcal t;q*, oft beta-hemolytic Streptococauss
ncre of utich were vil-., ulcnt f'or whito mico# 1wve bean inoculated into these
anirmlsp rcccvu.wud &o.;c 1-.-. .Smd -'t new anirmxle n.wiAr. ecly for -the last oeS

zm ne--1izlf yo .rs. "i.o!ty (,' 14haso otra:_ng m-.7 1.*_11ice in IS hours after
Int.~o~o~. ii~uL~yof 0.3. ri. of a 1 io J _ 10i-6 __ju. Seven

strains~~~~~~~~~~~~ w1Lol K~ vnI iu tnoC)t- .l-. hile the other
z trii b hlwoc ha 11 1:.tle tcr no, irncreaze 'a v1iiJte.

ALI of~t~ ~ n of' Strcptococcl.iwr 'Loecii Crom4 in lare~ quanti-
ties 4)Ix mc',JCIt'C t- :X-.Jc lirt.c.icparaticrvn fre:i thiee vibrated
strortococ* ill 1-,3 -o( 1-7 variour, fonmv D rk : ;t'Anpt to i-miunize rab-
bits, at cirrx land .n auwzns In Order' tc. tiiy ",a bactoricidai
CUmici t. 1~ Of~ VV 'L': v dmatifn. *.t3dien crc*. also Planned to
dter~~ %le~tr im ,,rr.L--oct_-on in ba1ctAMri? :L effects occurs among

V. 2octrphor3si.~ ~2Ft' oc cal !Nraotionu

T~7o of the . frat.tcms 4--ave boen subjected Utc tudy in tie Tislius
electrop)oraci3 mppora~u up to to pres~ent, raese show quite distinct
pLLtertI 3ur estirk a~'i of wrrJ epmit rathor than a sJWl

oub~a~~.This atut, hnci jix.t boon iitiated and ilnl cantinu for at
least thea reroidor or~ th. yczir.

71. Vie Fmdcti,-n o,"n';a tV ezi- Guinea~i

Thes work ml iru4p1 2. dSy in xei:hcu-r1-a: iosions esm*rnb.G
te. of owhimat,. . r -4T~7cf1,;cod it)'~xt: by repoated inf'ection
of the vhi 'iiilb ( tCP ircnt srolo,,icai typj._ of~ baita-howulytio Stepw
tococcrz 's bon- hem; 'm'pUt,. 'tZho ~nca pil. Is lyoia used becase or
Une r.)*1at7i cJ-ase- WXA :*0c tWU2I anlirnl can b43 30:tsitized. 1Immmologia

a pl1itor G' At ., of t'L ;A 'pv cr.;riod out Ivy Hu~rp~ n sit
il 1to tkoErw on t .nme, Pi;z hij or, ms just boon started MWd

wi* o-.1tc
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* th d~iit: of't~ e:~ to U.1 ~ f' 4 m serologlol typ.
This mW be due~ to tac low U~ter of proipi-ItxtIM atitoly noted z moat
of V'ho vorwm.wo

TV. Prfmv aiou ofj trdr.n of' S3teptocooci. M oulnt Z:or Rive, s~ V -atign Of
Ths Sa~teTrtl irva"oc 01: Froduotn .r tgjatrul

Thirty-two ifform neoc leical typesi of betai-hemlytic Streptoocous,
none of iihich were vi.-Milet for uhito mice, haw-vooen inooulatied into those
animelss reciviored arx-3 r.>8*3ed -nto, new aniavar r c.pmtt.edly for the last one
-me Lne-b4.lX ,-o rs. Twonty of' thow- atr'a:-ns mur 1111 mice in 18 hours after

ntr&1~~e~tto-nal of 0.1. nl, of a 10-4 tb.. 10$ -6 o1.See
stralns 1cI11 only viw; h1gIven in ai dilut:on or 30-4'12 .0- while the other

s trcdix.6 have chor:n 1 .tc r no .ijcraaae 4-1 virujloncem,

All. of tiiove st.ir :&nv of' Streptococcl ba-io beeii grown in lrGe quanti-.
ties andI cubjcetcd to xnlc vibratlcn. rrepaat-oi from tioso vibratod
atreptococcI trill be -ice. 1-i various £onar -Ir an o.to tt x~i rab.
bits ait Lirct, an laicn"O Aurim in or'der to study tihe bactericidal
cimacity of' the su~urw wCi itt duric~J~n. tudien rc also planned to
datennine ie~iero aVy icaue-iecton in bmcteri.cm a efectes oom~rs smnug
the wZIOUC M aip..

V. I al-0 t shoei 0- 1 oIrM -t c-c ertiw

T'11of the 11 iractions i-ave boon uubjetWd to atui in -Wo Tis4&um
eleotrnp -orscis aMsraltus m. to Vto present*. These show qtt distinct
paiterns 3ug~estbXg a zdzum- of sewcriJ componints rather than a Slzwgu
substance. This vtud- hav Juot been Initiated and winl canitinue for a
least the romaind1er oV tUm yeair.

Vt. The ? outlin of Card;c

Tile woerk or fluz1 i) W4x Sl,.Ift in ulltch ard'Lac losionis moeembling
those of rhui t ifo-.-r ,;rc nroduood In rabats 'by, repeated ±nt0otio
of tho O'cix ~UitJ3 difforent seolegical typos of beta4wmnjyo)$ ftr~w
toooctrw ts boinc- repcatou. li Me1,ulea rpi; is bseiac. used because af
the zv).atiw~ case tti, uich this anima can be sensitized. Lwasnologic
And Pithilorgic studl,:zE Of' the av~i t.jpe caxrIod out py Ahly and Nvift A
wilL We done On the ilne4 Ma Pi Thiks izor'.-2.as jiut lieen started and
WJill pr*ohab) juir40 & ,oa o rote.


