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AQGLUTARATIVE EPFRCT OF BORUAL IMUAN AND ANINAL BERA
CH DHIOELLA PARADYOINITRIAN, GOWNE

Toxwd laman end enlmel sem poscest egzlutining
for & vexrdety of difforont orgovdiene ingluding the
dyoentery Ynollll, TNoviewing the sbundant 1fterolure
dealing with the sgoivtinetion of the mﬁw CEQEDe
igme, U, Cchmichterberg (1088) Sound thet Sidgells peswe
dyoentexise, Flosmor wos £roguently ogzlutineted in
hamen end sndnel sere, wiereos Shlgelle dysontorico wes
peldon egslutinoted, Inveetigntions on the ocoursemce
of sgolutining in lamen sore for Shigells peredysontevinc,
- Somne hove boon few, Bimilar dowestigetions with animel
sere hove not been reported in this ocounizy,

Caxl Somme owiginolly fooloted ond deseribed the
Horme o¥goumism in 1938, Though he Teported the leto ope
peorance of on nold ronotion in mdllk, 1t wao Thiotta
{1919) v emphosised the fmportance of the reaction in
lavtone broth oe o meens of Qifferenmticting thie ongone
jen Cxon Shigells porndysenteriee, Flexmer, The lote
produation of sold in ouexvee and Mffincce containing
modie i Idkevioe chareeteristic of the Homme orxgenien,
though not pignificent v ¢ means of differentistion
from the other mannite fosmenters, 7The sesction in
suerooe nedla wne dleousved in o recent article by Sears,
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Pildesbeck, Achley, and Rolmoer (1038), A etudy of the
woffinope fomontotion Pecotion hoe recently beon mado
by Beere snd Ceboolpik {1038), The delayed fommentation
of lactose and the fedlure of the orgouniom €0 produee
indod from {ryrtophene breth sezve, Wlochemicolly, t0
diutinguish thie oxganien from the Mlexmey straln,

The epecificlty of the ronne gntigen, demonsireted
origineily by Somwns (1030}, diffeorentintos the Jonne
omgenden frem other meubesrs of the dyseniery group,
Though the abeorntion of eoglintinin %ond mey be uned,
sgeiutinetion in fovwine pomvm is sufficient for idontie
fication of tho oxgenism. |

Thowe have been fow imveotigntions comeowmning the
incldenee of agnlutinine in nommel humen porxo for thigella
paradysenterioo, Sonne, Yowovor, proctiocally oll 1w
vontigetore agree that agglutining for dhis owgonimm
oxe rot common, Uaing Wde own otreins, Somne {1013)
ron on sogiviinotion yeeotion on the news of 840 hooe
pitel pationts, 1In omo instemce omly 41 he £ind oge
glotining precont, ond et in & soyum dilution of 23128,
Thiotte (10390), "isanon (1027}, and Kerrin (1928) zoe
ported complote ohoonee of agolutinine in the sow they
tonted, The mumber of sore emmined wes not recowded,
Preper, Finloch, and Guith {1080) tested he scorve of
twenty pomeel individusle and found egzlvtinine proesent
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in thwoo ipstances, The highest allution giving ogulue
tinntion 444 not excesd 1100, Menton {1920) tested the

‘aers of 584 nmommel individusls, only one of whom gove o

HMetony of o attock of dysentory, Tho atiaok in this
individuel lnd teken place thrty yeore previovely.
Aggiutinine were found fn 6,007 of the sera, The pere
of olght of the RGE femnles toctod produced egrmiutining
for the Sonne orgendawm, wherene sogivtining wore domone
stroated dn the soerum of only one of the 262 malos oNeme
inod, Ouith and Fresor (2020] tested the ocown of 1358
wepd ted pationte pot guffering from dyaentory, THiztye
tiwee, ox PAY, gove ngolutination dn e dflution of 2:80
ox obove, Thie lp the hdgheot intidence of agrlutinine
for the Somne Boclillius yet recvsded, I%¥ is poonidle
#het the sutbors' dholee of woynel sera micht poconnt
for the hizh percentoge of positive reonits, In %Ww
sone pxticie the suthore rerorted the ocenywonce of an
epddeude of dysemtory fmvoiving fortyecistd emoen, ALY
were sousec Wy Shigells poredysenterise, Conne, Since
the disesse aproads rapldly ond cener eXe often ob mild
as o mise dlsgnonis, 1% ip posecidle thet many of the
60 enlled nonal sore wore from PecoveRed Gooon, OF
fyvom potiente sufforing from a nild sttack of thw dise
oane, 4 sumary of those evthors' seanlta iz presonted
in Table 1,



TABLE 1

Lge dlietribution of agglutinise iIn noraal &éX&
Bhigells paradysenterise, Sonne!

Agw Sumber of Fumber of . Fositive
group sera tested sexre positive &
0~! yoars 43 4 ‘ : %
2 S 31 14 34
i-8 w 26 4 7
B3 - ig a ii
Bed ot B Q -
4-b . 0 o -
g-1n ¥ 2 2 -

10-314 s i i -
Av=ab - & b -
Bo-45 . & < -
46-4 . “ 4 »

‘Prow dete given by Smith and Freser
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Inventigatlionn of the ocourvence of agolubining 4n
animal sexe fovr (hdgelie mmuna. fonne Wpve
not boenm Feported in Side oountry, Thet serlutinine
ave present Jor other meshers of the colen and dysontory
groupe hot beon deuonetroted yeperiedly, Giveon (1930)
undertook on mvn fovestigotlon on the ooccprrenoe
ond nature of motwsad agoiutiniue in vomel euimel
pere for the comnon intestinol orgenisne, bolh paliw
ogondo and pon pothogemic, "he Somne orgeniom wes mOt
included, ”
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EXPERINENTAL WORK
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An 0,007 sodium ¢hloride moludlon in dfstilled
witer wee uood es & dlluont throughout tide investie
gation, ,

The hmap sorn fented wore ghopen o¢ Fondom fyom
o sewies of o cclmens tnken foy the youtine diegnosis
of syohilis ot She Vultnomah hospitel, The sown, DTOw
viouply Annctivetod in e Fifty-poven degreo woSer Wodh
foy thirty mimtes, wewe slweys over tweniyefour hours
old whon Seutod, Vhen vot in vee, they were kopt in
$he refwigerator,

foline sumponoions of twontyefour hour gvowtho on
moat oxtrect ogor in Diake bottles were ubed ee antigene,
The density of thoe sueponpions weo mede to correepond 0
fube IIX of ¢ berium sulfete nephelometer, mmmmtm
%o epprominotely 000,000,000 bacterie por oubic contie
- meter, JA88)o Gifficulty won encountered wiih the spome
tancous clumping of tho bootorie in freshly prepered
guspencdons, except with the /moriesn Type Cultuze
Gollection sizain, ovr mumber 365, which hop been dn
pur posoopnion for four years, On plating this stvein
out on egny diptinetly rough colonies wope obisined,

By eeloctive troneplontetion of the smonthost eclonies
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ausponplons were obteined thet d1d mot oluwmp spEntans
ponoly, The degree of mmoothness of the suspensiono
no donht voried as now guantiticn of entgen wore ande
up. Thiun foctor ahould be kept in mind in tho Iinterpros
totion of vesults with thls opgonism, T preservatives
wore nddod %o the antigen propexations, Hesting in a
88 ¢ wader both for one hour wes puffliciont %o produce
ateriiity,

The soumee of ot orgenime wan oo followsg  Wo,
353 was Foocived fyon the Tgoper Foundetion for Nedioed
Tepesreh, Oen Freneisco, in 10831, %o, 385 4o no, Ji of
She Ameriean Type Culture Colleotion obtedned by we in
103, Yos. 35¢ snd 387 were recpived from the University
of Vichigen Medioel School labormtory in L083, Ton, 300,
850, and 300c were ivolated frou an epidemic of dysentery

. peourring 4n thie oity $n 1033, Nos, 360, 507, and 300
 wero obtoined fyom the Deportnent of Degteriology of thw

University of Southorm Celifornia Me@icod School, ond
1dentified in thip lovosutory op Pomne otroine, Al
stroine beexing nomes ingtend of mwbers were Looloted
fzve on opldendc of dyesentery opourring im the hop fields
in tho vielnity of Tortiond, Omegon ip the fsll of 1004,
The oxgeniems weve ddentified in thie Lsboretoxy,



Toe dilutions used 18 the macrosoopie egiutinetion
topt with momsel sove vonged from 1110 to 11640, The
irtesmedicte dllutions, five in nmumber, wore arvonged oo
thaet engh wae dorble the dilution of the mmédms tube,
The sere in controet with antig n woye kept in o Toxrty %o -
forte=five degree wator brth for cighteen to twonty-fouy
houre,® Tith inis prolonged incubetion pericd the ogglue
tinetion wos somnlete ond eory %o rend, rntizen controls,
uping the mipwainn of the orgenimm end an ml M‘i
of #el$ solution, were Included with osch tost, ;

In the sbeorption tent whole normel perum wév.;tmtgl
#ith o weshed nuopension of becteris of sveh n dm&tf
thot only 6 &pop oF too nedded to bo used, mm T
oeuntty of the oxdinewy sorvm diluntions wep miﬁn, The
nixture of pevum ond Booteris wra well edrten and plosed
in & forty to forty-five dogree woter Dath fol_--'i.m or nore
nours, Tt was them centrifuged ﬁnﬁ the cbesorstion yge

1mp getomine the effect of vrolonged incubstion, o
sat of thirtye-pix beef oara wers incubn far Swo houre,
piloced in p yelfrigovetor over night and the resulte o=
Shrred o inotesse In Ulive} Swentyeseveo showed YRy

fine sgnlutination in the next ot dilution; seven
showed Line pgglivtinetion in two higher aflutions,
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pented with tho supernatent £luid, After furthor inoue

katdon Cor ong o twe hours 41 wer ogein contrifused and
the souwa withirewn end weed to sgglutinste the desized

oroont ang,

In the sboorption tests in wnioh irmune cors were
uped 1% wbe found expedient to vee diluted porum, A 13
dilution of the vorma abecrbed three times with an egued
amount of » hosvy -umdoﬁ of the orgenim produced s
fival serum dilution of 1140, Upon Further dilution of
the serum by addliion of anmtigen the primewy dllution
Becone 1180, The following dllutione were inorecped by
dovbles until o finel dilution of 13189,600 wap obtained,
Bgat resulte followed overnichd dnevbetion of the sbporps
tion mixture,

Foy tiv properetion of immawe sers younmg rebbite
welghing thees end one helf to four pounds wore injented
fetrevonously with inoressin: exounte; of hont kilied
Sowne anticem, The Mghost dflutions in whieh the
nomelosous oxgrniome wewe sgrlutinetsd senged from
143800 o 1:28,000,
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daudutinine in Termel fgxe

The espaciiy of the sera tested to agglutinate the
Sonne orgenism in the diluticnm used is ghown in Table
< and fliguzre i. Inble & givens the nunber of sers sgglu-
tineting im the megerete diluticns the ithres Sovane
stralne uscd, Wigure 1 gives on.y the aversge ser-
ceatege of the three orgenises agolutinnsted in the zeo
corded dilutiens. By reference to ithe leti:r i1 ie

évident thei tus sggiutineting cepecity of the sers of

gulnes [ lgs, rabbits, sheep, swine, eatile, and horses.
Though osaly teo horse sers werxe avalieble it wen svident
that the; pome.seed styonger agglutinmiing power ithan
eny of the sere tested, Humen sera, on the other hand,
e not egulutinate the Scnog orgenists readily. In e
dilution of 1:30, 100% of herse, 100X of cattle, ©6.2%
of sheepy, 93.5% of meine, 46.45 of rebbit and 22.3% of
guinea pig seras produced agglutinins for the strains tes-
ted. In thie pame dilution only 1.6% of normal humen
sers showed egglutinetion of this member of the ﬁ}santtrr
group,

The resulis nf absorption mzperimenis in normal sers

are given in Tablee 3, 4, and b.



TABLE 2

Ineidence of agg;utiaias in normel sera for
three straing of a§¢3a1¢& y&f&uya%ﬁﬁwri&@,
oEBne

Gourve Number Organisms Ku&ber of sers gilving sgulutinetien ia the

of of uged - following dilutions
gerrum sers :
tested 2110 1120 1140 13180 13160 11320 1164

Husen 121 386 9 3 0 0 0 0 0

367 g 0 0 0 0 0

365 % 1 o 0 ¢ 0 0

Bee 43 358 43 43 43 43 43 40 27

» 357 43 43 43 43 38 29 18

380 43 43 43 43 81 30 14

Swine 61 366 B2 81  B1L 60 48 41 38

357 81 61 48 38 36 33 9

359 42 41 38 3 3 ze 12

Shees 97 36 97 97 96 2 98 17 2

357 92 91 B84 69 30 1 0

350 9¢ 95 &8 76 21 2 0

Guinea i6 3b6 8 4 3 ¢ 3 ] 0

pig 357 4 3 P 1 ¢ 0 0

350 6 4 b 3 0 0 0

Rabbit 48 3on 34 17 13 5 2 0 0

as7 16 & 7 1 6 0 0

350 14 14 6 3 0 o 0

Horse 2 B8 e & P 2 b 2 @

357 2 2 z 2 g 1 1

| 389 2 2 2 2 2 2 i

Nole 1 355 0 o ) 0 0 0 0

357 0 a 0 0 0 0 0

359 0 0 0 0 0 0 0
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100 , beef (43 sera)

[ Swip,

e (s,
o Shee 75ery)
Fg

o

Go

% sera agglutinating

human (1215era

serum dilutions

Fig, 2 Graphic Bepresentation of the Comparative Capacity of the Sera
of Different Species to Agglutinate S, paradysenteriae, Somne
The percentages ploted are the average for the three
antigens used ’
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Herum

sheep 1

shesy 2

15

Bpecles specifieity of sgglutinins in
norwsl sheep serum, demonsirated by

absorption experimenta

urgenisss

tessed

356

3567

369

abe?

S360°

Warden!

2. tdysenterise
E. typhi

6. parstyphi
£, senhotisuelleri
K, goli

366

387

369

abgt

3601

wayden'

8. dvesenterise
B, typhi

g. parat;yphi
#. sehottmileilsri
B. coli

¥itre of serum

Original

titre of aniter sbeoryiicon

serus with 366

- 11160 -
111860 -
11180 -

- 140 1140
1340 i1ial
1140 1:40
1310 -
140 1340
lia0 -
1:20 -
1:20 1180
1:80 1310
1:40 -
1140 -
1129 1180
1140 13180
13120 1:80
A:40 1:10
1110 1:10

‘Shigelis pareadysenterise, Flexnex stralne



TANLE 6

raraiysenteriss, Sonne ar indicated by speeific
absorption of L-=—mne sers ,
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#4
Wasas

oy TrerTle 1o o~ - 0N WD meas M- 7
2 single horse serum (Table

. ° .
D v e A1 P F S n S m e - el X . (L L R
LBULE X = Nlam vhe ¢ S IU wd T as-lor f« A% g }_q;):,fl‘:. S Welt l'e-—

5 g
or many cther atvrainag rawre
nlda] (tlu.-* Juiailllg were

move = H, eveY thas arcelntd -
MLOve VEeT . -l

. IR HAVES IS O

i - - . . 0
moam e e ol e my. e o T P S S T S T P S ) ’
Scarcely reduced A =il C plleromernon g better dencnstrasted

S A1a, s L I SR B I T g sl cwed e e m ]
= wile experiments with tlhe coubined swine sera (uabie Ay,

The results of absorption of immune sera are given
in Table 6, It is clear that with a single exception
the zbsorption of immune séra with any one Sonne strain
will remove the agglutinins for all Sopne strains, The
ion occurred with X immune serum, Absorption 6f
this serum with either H.or RM s?rains failed to remove
all the agglutinins for K and Vi,

The type of agglutination produced by normal sera
was characteristic, provided the incubation was allowed
to continue for\eighteen hours in a forty-five degree
water bath, In the low dilutions the clumps were finely
granular, and the spaces between opaque, whereas in the
higher dilutions the clumps were finely granular and the
“interspaces decidedly cloudy, Furthermore, the former

tyve of agglutination was readily vésible td the naked
eye, whereas the latter recuired magnification and good
lighting conditions for adequate observation, Another,
“though less satisfactory criterion for determining the

presence of agglutination, was the degree znd type of
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sedlumentation on stending. Io the low dilutdons the
bacteris cowm letely seittled out, leaving a elssr oy
glightly cpuque sup ranatant fluie. r?ﬁ@ bagteria dig net
collect us & horogenous ®ALS in $he apex of the ube,

but ae @ Line lagy film eove ing the Xounded botiorw of

the tube., The film in sose lubes even foléad over upon
itself. In the higher dilutions the film wam moxe del~
leste snd the supernstent liguld sore epaque. IEven in

ihe highest dilutions in whieh aggluticatien sue found,
the delieste filv wes  Tesent ey ring the entire setiom
ef the tube. If any setiling cutl cecurred in Lhe oonirelds,
it apyeored ss 8 corpuct howog.nvud mass of bacleris iying
8t the very apex of the tubs.

A mieresce, ic exswinatien of the suspenslionas giviag
flonculent sgolutinetion rw?t&Aéﬂ layse loosely sgyregated
elumps. The gronuler $y.e of sgglutination wes often as
comple.e as the flecouler tyye, Bhough io the higber dil-
utiens there wers wmeny ergenisws found that eere ast
clnmped., |

The tys:e of agglutinaliuh obu&rﬁiﬁ in ismuns sers is
esmentinlly the seme ap that £ und in ﬁéxﬁél l&#a. The
gensrel cbeervation thal eggiutinseiion in imwune sere is
very fine in character wes confirmed in my invesiigetiens.

However, in the low r dilutions & fineiy Sloscculsnt
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agglutination was found, identical in all respecta to
that seen in aorssl sera.

# series of experimenis wia perforwed to determine
the sistribution of sgglutinine for mewbers of the dys-
entery, typhi, snd colon groupe in sera previcusl. tested
with t:e Sousne oxganism. A eongarison of the titres with
these different orgsnisms is given in Table 7.

It wes evident ihat the sera would not sgglutinete
the othir enteric strains as ssll ss stXains of shigells
pETARyseRlerias, poans. HOwEVer, i E€lie pe.vdyEsnileriae,
Flexner wes agplubtineted i & few lnslinees in titres

searly as high as t.ose witnessed with i1he Bonne or unisms.
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tnimel sera sossess sgglullnins ip high diluiions for
Shigelle peredysent Tise, sonse, snd ohigella yarsdysenierise
Flexser, though enisals are not dis,osed %0 infecticn
by these orgs liswe. mURNER BETE DOBSELE BELAuTLNins I0F
the 2lexner or osniems in Gii.sions ns sign &5 tnese found
Bilb snimel sers, DUt €0 0L wsSens AZLdulinans LOr toe
LONNe Atrzinm. INENE OTcuniEme &¥e &qually capable of
producing the discare In man. Ahers ORBRYY-LioNs AXE ned
in BCUOYG WiLE ine wags hatl sntibediss oecur omly ss the
result of previous infectlion.

Investigetions conesrning the general occursesse &f
norasl agelutinine in the serux of enimels fox wsebexs of
the enteric grouy oibe¥ then the conne ergunises have
becn wade on several occasicss. Fhe investigsiere include
sergey, (1903), Perk snd Gerey, {1903); mies, {1504),
Park andé Goliins, {1004); Paxk, Collins, and Goodwin,
{1904}); vTorrey, {1805); Gibsen, (1930); mackenszis, (1930).

ihe extensive disktrabution of sgglut.nins in norsal
snamel sers for the paradysentery crgenisms must alusys
be considered when an aniwnl is selected fox imvunization.
If the sers is not pravicusly teeted for shese antibodies

o subsequent sgglutinniion e ihe serum wilh an unrelated
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organiem would sugge»t 8 false antigeanie relationship
vetween the erganises.

Ihe aggiuvtinine for bomne sre ppecilic becasuse thia
orgagise wild recove the agglutining for the siruing used in
sysurption end le ve uneliercd the titre for other enterie
orgenissg. However,; the sg lutinine for all other Gonne
8truine will not be removed by tnis sbsorption ia norsal
sexa, wrile tbe sgglutinine will practieally all be re-
moved fron imunne sera. '

The difference in benavior of the norxmel and ismune
sers 18 ebviously relsted to the antibody eonm_osition eof
the sers. The imvune sera ccntrin antibodies shiek sxe
syecille for the Honne enbigsn, nezer 1 sera jroduce enti-
boglies snscn rYesct to cerdein antigenic components of ithe
erganism only. Thews resetlons sugiest & yossidble daffer-
¢uge In wove of forsetionm; the immune ﬁnu;boa;c; veing
formed by & specifie siiwulus of the antibody preducing
seonanisn, snd the normel entivodies by some non-speeific
agent. such so sssumpilon ls sirenginensd by toe faos
thet anjwals ere not n@z&aii; subJeet to baeclilary
éysenteyy iofeciion. J. Buaferth, {1933) was unsble to
oxoduce sgglutiving in the ser: of xabbits by feeding the

animals iive, virulent c¢ulfures of thie stzain.
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Shigells -ordysenterise, Tlomer wes sgzlutinstod .
i Wigh dintionn of howmel serv, wherccs the Sonme strsing
wvere seldom clumped, Theoe observotionn womnld seem to im
dieste et ¢ltiwr the Sonre orvgoninm fr pot ra potemt
as TMomer in stimmlating setidody produstion, or dypentery

| due to thin org viom in not ee widespren', VUpon the stinow-

lodgmont of Shigelle -eredysenterice, fomme as an importont
etinlozlenl nrent in éypontery end smomer dinyrhes 4% hes
Peen demonptireted thet this orgeniem g widel: dletyidbuted,
Iikowine, this euliuye i sp evently wery eapeble of proe
duedrg ageivdivire in ensep of Infection

Agiutinetion of imown fSomme otroine with potionte’
pomvm was firet slteompted by Serne with hin type 112
orgonienm in 2915, VUsing the sorums of twelve patients
e ebssrved titryes rongicg from 110 to 1-280, lslf giving

%itves of 150, Otseime of Mite {1021) types 4 emd B,

oggintineted the verum of the prifents in dilution of 1.300
0 1-500 pnd not Lnfrequently in o 4flution of 11000,

Teaky in 1601 ron agglotinatiow Mta vith poticnte® sore,
abtaining poaitive resuite in only one out of scoven cnoes,
Though the reaults ere interssiing they nre not of precticel
volue becnuse the Lime of wecelving thv serum i3 reletion %o
the onset of tho disecse wes rot recevded, Bgrrorth (1923)
agsiutinated thoee of hiv oxgsnisme with the seim of %wo

of s pationtn twelve doye efter tie spoeerence of symptome.
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The vamlie sre rocondsd 1o Tulde &,

Froser, Finloch, end Sedth (1906] made s more on-
tenmive atndy of the sgpludipetion reectlon of the sere
of tiirty-three cosen of dysentery caused by the Somne
orenndam, mﬁan of the sewn pevo sggiutinetion of
ha »toek culture in dilutions of 1-50 %0 16400, The
rige of egelutinine wes ohseyved in ihree coeen, o0
livntreted in toble 09,

wisenrn, mr&.-imé; in 19297, obiloined pieiley yosulte,
The serum of twelve refients wos teoled the third Vnrr-ﬁ
ninth doys niter the onwot of fllneno sgoinet his crpans
fem "E® end on the tenth day with ke oxpeniem °T,°* jgge
Intination wee obeerved in dilutione of 1-12 to 150 on
the thind deyi dn 1-80 fo 1«200 on the ninth doyy ené
once l-50 o 1-85C on the tenth doy, From the ninth to
the fenth day the titre voue in two instonces from 1200 to
I=800, end fell iv ore instovee Yrom 1-100 fo 100, The
entire sheence of sgolutinetion wes not obesyved in ony
case, | |

A more syptemetic suywey of thic resotion wog stiempted
by Sith end Fyesor (1030), Vifteon of $he fortyeelght
petionta® seve tested foiled complotely to agrlutinete Me
atoch eulture in o ddlntion of =30 of ihe dme amoedved,
rorging from & periad of two %o tventyetwo days ofter the
onget of tho diseepe, Tho time for the appoeromoe of
applntinine in the positive %eontn won aptly surmorised
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by tie authors; up to the ikix dey @fter the oveel ol
gyaptams 357 of the cases geve a2 positive roselion in @
dilusion of 1=00 or over; afteyr 4 to € deve, S7F vere
posdtive; 7 to 9 deye, 707 10 %o 12 doye, 0OF; 15 %o 15
Quye, 1000 16 deye or over, EAT; the Mighest titre
oboerved wna in o dilution of 14540, Thet the aogluvtine
ption $8tre tends o be meducod an recovery van aleo
oboeryad by thepe irnvestigotorn, Testing o pumber of
pore on succenslve doys, they noted the following row
sulte ingicated in 4-blie 10, Cone wnd DoFevencnes leatad
with the O ond T forme of thelir ovm orgenim: the serm of
seventeon persons {1l from Sonno Cyerentery, They oheerved
that wmmnﬁ for the 8 form wore DOYY Goron and
present in Moher dilution Slon the sgglutinips for the
correcponding T forn of the orprriem, They eloo noted
$het sgglutining mey be precent for both forxme ot the ceme
time, Five of the sovenieen poyn Hyotuesd no aggline
Sinrtion in n dilution of 3«20 or shove for cither the 8
or the R form of the homologous oxgenism, The higheot
i tre roparded mes in o $Elution of 1-100,

flicare, Mlitexdock, Astley, and Folmer R0S0 tected
the sermt of ton chdldren mfferins frem Sonne dysentery
for Bomme sgolutinine, Tee of thepe cere failod comw
pletely to give spgliutinetion fp & dilvtiom of 1-10, In
pelther of tiwes ivstences, howevey, were the orgonisme
_rocovered in the stool, In the otier elght cseos
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Agglutinationg avdility of petiante’ serus teelve
Gays after cusel of dyasentery'

Sape number

Crgenisme
‘esLed

k]

a2

Goaadiaun goyum éilution

giving agglutination

11,0, %trece
1:80, irace

trage iLiab,

faint irece

wrace

-

' From deta given by J. Basforih

43400
11300
faint trace 1:580

1348
13100
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Geecuxrenes of agglutinine for Shigells
parauysenterias, Gonne in ihe ssrum of
Jatients eufferxing frer dymentery enused

Case number

i3

by this orgenism?

Paye after onset
of iliness

i4

8
an

4
i4

e doyw e¢llutdion of
perum glving agglu~
tinaticn of mteck
euliure

i:1800

111600

nagative in 131560
1:200

g pus
ki
¢
o

e
s
<~
L

'From gate glven by Freser, Flinleeh snd Smith
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Goeurrence of aggliutinine in ﬁatiuntn' serus
for the Sonne crganism'

Case number  Number of days Titre of serum
alter cnset of

symplome
b 7 1360
i7 -
3 21 1:400
27 -
4 3 1i800
& : 8 131600
i 1:200
14 16 111600
29 1:1600
“8 i 1160
30 1:400
&9 & 11800
i2 131800
4 1:80
46 @ 1350
%1 1:60

‘¥rom data presented by Gmith snd Frauser
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agslotining vere present in dilutions wsnging from 1120
to 1640, The nexn, exmept one, were token o week or more
after the cessetion of the eymptoms, Thle ove sorum wes
tolken four daps sfter the ounot of mymoiomn end agive
tinated the homologons oxgenism in a ddlution of 1160,
hmmtumnn“ WMmm‘mnym -
after onset of the Alscame, Detioan those Cotes the titres
of the semum fell from J=040 $o 1-160,
I¢ wos apooront, therefoze, tiat in coses of infoction thore
is o rloe end suhoequent fall in the egslutincting ability
of e patients’ serws for Hlds ozgenisa,
! If it eonld be demonstrotod that the fall in titre of
the serum is 9o great thet there is Fimally no dennnatrsble
egglutinntion in o dlluticn of 110 we would be Iin » Dotter
position to explain the apparent lock of eggiutinine for
this organiem,

Towever $he pbsence of agzlutinine in sorwal come hes
mch oignifigenee. I only 1,67 of the sere of noimel
people soglvtincte Shigelle poercdyrenterice, fomme in o dide
utdon of 1+20, rnd vonme in o (ilution of 160 (prgedl) this
Teaction con be eafoly used ne & neene of dlegronis,

Somne (1910) cceepted o Bitre of 1-10 ir romel cerum as
signifigent of Qysentery infeotion, Towever, in viow of
the higher <itren recorded Ly ofher irvestigutors 11 would
bo odvisodle %o cosept the 2itze of le40 op dlognootic,
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Fornel husan and anianl sera wers UYested i‘nr‘ agziatiaine for Extgellas
parafiysenteorios, Tomme, The sirains used in the routine sxaminstion of
sera wore our mamders 397, 357, emd 357, Wasber 355 is etrain musber 31
from the Aserican Type Culture Callecticn, PFusder 357 wat recelved in
1833 froe= Dr, Soule's laboratory in "chigsn, Nusdar 359 wus isolated
by this lobowatovy from s csse of dysentery in thie elty im 1933, OnR
1.67 of the 1:% bumen sors, $1luted 1320, scglutinated these orguniems,
Is this sove dlluticn 100 € of the fovty-tires desl, 100% of the two
horse, 56,25 of the ninetyeseven sheep, 73,57 of the fiftyesne swing,
45,41 of the teentyes!zht rabbit, and 22.3 7 of the eizteen bulnea pig
sors sgzlolinated the Somne arzaniems, The sume etrains vere sgolutinated
by 49,67 of swine, ¥1.§ f of catilo, and 0.7 of shesp sers In a dlution
of 13580, Mot all the Somne strains used fn the routing exasination of
the sera were acrlutinated to the sawe titre, The strain from the
hoericen Type Calture Collection was Aglutinated in higher dilutions
Shan the other straine used,

The type of mgmtiuth!i vrofuced by mrmi ond jooune sera eould
uot be distinguished, The agglutination ranged from a finelr Mococlant
clumping resdily vieible to the naked sye %o o finely graomular type
sean best with o sagnifyin: lens, Tha Iatter trpe o7 agsiutination
was mowt cozepleuoue in immne sera, For produstion of mazximee agelue
ination avernight tocabaflan In o forty 6o tnrty—ftﬁ MM wotay
bath was necedssry,
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Hormal horse ani swlne sera wore abasrbed hy diffsrent straine
of the Sonne orgenisn to determine of the agziulinias in thess sera
were specific for the Sonne amtigem, Thouwdk the asglutinine were
removed for the organisz uwsed in absorption ss well ae for nany other
straling, they were mst entirely removed for all strains, Abvarption of
the same sera with FTherthelle ¢y:2i, Salmonells, paraty-hi, and
sgherichia el i mot alter the titre of the meva for the Semne
straine, Sistlerly, {msune sers weres absorbed YW differant straine of
Shigella parsdyrente-tise, Somme, Zach strain uned in abeorvtion ve=
mowed agrlutinine for 413 ather straine excert in one dmune serun, This
latter sorun #2111 wetained agriutinins, thouwh 1n lower dilutionms, for
two of the twanty~tws streine tested, Thess results indicate a possidle
gualitst! ¢ A Pference in the arslutinine of normel and {omune sers,

o deterine the incidence of arelutinine for olber enteric organ~
fams in relstion to the dlstribation of agelutinine Toy Shigella
paredysanterise, Sonss, a {av morusl cheer sad beef vers wers tested
with a variety of gram pegptive orpniees, The sreantice thal were
mst freguently spplutinated in serve dilutions above 13150 were
8. paradyesnterise, Somce, S, paradysenteriase, Flewner, and E. colfi,
Thoss ag:lutinated in the lower dilugions only wers B, typhi, S,
schottamelleri, 5, pavaty b3, an? 5, Wﬁpﬁ uty. The latter organiem
»ae agelotinated only geossionally, and mever im » &llution excesding

1380,
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Ths extensive distriimtion »? agrlutinine in antonl sers Tor the
paralyeanterr opganisue has muash sigificance in ralation %o the Lmomme
fzation of mim}u with any of the inteotinal orgwmisse, If the inithd
titre of the saram 1s not recorded for thess strelns, a subsequent
agrlutination by the sormh of an enrelated organise wonld suggest a
false andicenie relatisnship mmoug the stratas,

Since azglutinine for Shigells paradyventerins, Soanse oveur in
less that S»o por cent o norzul humen sers, the agglutination restiton,

using patients® ssrom, {2 o veliable meame of dfagpoein  &yoentery

cauced By this org nise,.
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