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2.

The study reported here is & serclogical investigation of some
non=pathorenic Neisserie to establish any correlation between this

and other characteristics.



n
HISTORICAL

The genus Feisseria derives ite name from Neisser, who in 1879
obsarved the gonoceccus in pus cells from gonorrhoeal patients. In
1887 Weichselbsum isolated the other pathogen of this genus, the
meningocoscus, frem the meningeal exudate of 8 cases of cerebrospinal
meningitis, and published further reports on this orgenism in 1902
and 1905 (Wilson and ¥iles, 1946), The gramenegative coccus,

Mierococeus catarrhalis, was desoribed by R. Pfeiffer in 1896 end

subsequently was thoroughly studied in 1802 by Ghen and He Pfeiffer
(Wilson and ¥iles, 1948), von Lingelshein (1908) encountered a
number of gramenegative cocci in the nasopharynx of healthy and diseased

persens, and gave desoriptions of V. pharyngis siccus, ¥. pharyngis

¢inereus, and Diploeoccus pharyngis flavus I, D pharyngis flavus II end

D. pheryngis flavus III. Another member of this genus, Neisseris
flaveseens, was isolated from the spinal fluid of patients with epidemic
cersbrospinal meningitis and was characterized by Bracham (1930). With
the exception of the gonocoegcus, the gramenegative cocci are found
almost exclusively in the nasopharynx and upper respiratory trset.

von lingelshein (1906) reported the following fermentation
reactions of several species of gramenegative coccis (1) ¥, pharyngis
cinereus end M. eatearrhalis produced no eeid in 8 carbohydrates,

v
{2) . pharyngis -ueus}/ Ds pharyngie flavus I snd Ds pharyngis flavus

11 fermented the seme carbohydrates, namely, gzlucose, maltose, snd

fructose, and (3) D. pharyngis flevus III fermented only glucose end




4

maltoses Elger and Huntoon (1908) exemined the ssprophytio greme
negative coeci of the nasopharynx for the purpese of characterising
organisms whieh might glve rise to diagnostic diffieulties of the
meningoceceis, These investigators reported the biecschemieal metivity
of the saprophytic Neisseriam in 11 cerbohydrates, and found fermenta-
tion resctions to be reliable data for the separation of the species,

He eaterrhalis, i, pharynzis slccus, and 3 groups of chromogenio

socci, designated as ohromogenic groups I, II, and III. Gorden
(1921), who exsmined gram~negetive coecei from the nese and throat of
normal persons and of persons with colds or influensza, proposed §
sub-groups of chromogonic cocel in sddition to the gpecies, e oatarr-

halis end M. pheryngis sicous, Wilson and Smith (1928) cencluded

that fermentation teste did not afford a reliable means of distine
guishing between members of the saprophytiec grame-pegative cocoi,

From the results of Wilsen's (1928) thorough study of a few strains
over a long period, and from the study by Wilson and Smith (1828) of
& relativei large number of strains it was suggested that the species,

«= oatarrhalis, flavus, o,imnna, mucesus, and siccus ~== be grouped

together and designated pheryngise

Although the merits of consclidation of the above species must
be recognised, it is essential alse that one consider the general
agreement among several workers (vom Lingelshein, 1506; Elser and
Euntoon, 1809¢ Martin, 1911; and Gordon, 1921) who divided the
ssprophytic gram-negative cocoi partly on their fermentative capaoity
and partly om their pigment formetion amd colonial appearances.
S8ignificant differences in cultural charseteristics, pigment produc~

tion, and biechemical mtiviﬁy were correlated, and upon these



differsnces the species listed in Bergey's Manual (Breed o% als, 1948)
were resolved. B8ix speciss of serobie, saprophytie Nelsseria were
presented, Some of the differentisl charscteristies were as follows:

(1) ¥. catarrhalis - non-chromogenic, molst eoclonies on ager,
and no sotion from any of the carbohydrates.

(2) E. aicea = nonwchromogenic, dry crumbly colonies, and
' acid from glucese, fruetose, maltose, ard
sueroses Precipitate spontanecusly when
suspended in normal salt solution,

(3) He perflava = chromogenic, and acid from glucose, fructose,
maltoee, suerose, and maunitols

(4) ¥ flavs - chromogenic, and aeid from glucose, fruetoss,
and maltoge.

(8) ¥, subflava < chromogenie, and aeid from gluecose, and
maltose, Agglutinaetes in normal rebbit
A0

(8) ¥, flavescens =~ chromogenic and no acid from any earbo-
hydrates.

The fermentation of mannite described for N. perflava (Breed et al.,
1248) was not confirmed by Pelezar and Femes (1949) for their strains
of pigmented Neisseria whioh fermented glueose, fructose, maltose and
sucrose.

There is genmeral agreement concerning the fallure of ¥, catarre
halis to produce seid in any of the carbohydrates usually employed
for biochemical differsntistion. Two types of catarrhalis coloniea
were dessribed by Blser and Funmtoon (1909) and & types by Gordon
{1921), Wilsen and Niles (1946) considered the colonial structure
of Ne oatarrhalis subjeet to variation, and suggested the formation
of both rough and smooth types, similer to those of the meningocoecus

and the gonococcus,
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M. pheryngis sicous wes reported by von lLingelshein (1906) to
produce seid in glucose, maltose, and fruotose, however, the sicea
strains of Elger and Huntoon (190%), which cio;ely resembled the
erganism degeribed by von lLingelshein, fermented sucroses It wes
suggested that this difference was due to late acid produetion which
beeeme apparent after the 24«hour inoubation peried employed by
von Lingelshein (Elser and Huntoom, 1908). The production of aeid
in suerose wes confirmed by Gordon (1921)s The systematic position
of this organism has been questioned, and it has been suggested that
the sicea species is merely a rough veriant of one of the naso~
pharynx cocei fermenting glucoss, maltose, and sucrose (Wilson and
Miles, 1946).

Numerous chromogenic, gram-negative cocei have been described
as producing a yellew, golden~yellow, or greenishwyellow colony.

The desoriptions given of the chromogenic coeci are manifold and
Wilson (1928) expressed the opinion that the existing confusion is
partly due to an omiseion of adequate cultural deseriptions and to
different incubation periods for fermentation tests. von Lingelshein's

De pharyngis flavus II agreed culturally with Eleer and Huntoon's

chromogeniec I and II, but only agreed bioechemically with their chromow
genic II (Blger and Huntoon, 1909), Since some of their strainsof
chromogeniec group I failed to produse seid in suerose within 24 hours,
Elger and Huntoon (1909) sugzested that von lingelshein's D. pharyngis
flavus II possibly belongs to their chromogenie group I» In the same
publication Flser and Huntoon reported 4 strains which correasponded
culturally and biochemically to ven Lingelshein's D. flawvus III, but

these strains died before observations were completed. From a careful
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Elger and Huntoon (1909) demonstrated that their 8 chromogenic groups
ware diabi#guiahdie from each other by agglutination tests, It was
evident from the results of their sbsorption tests that not all
chromopsnic, gramenegative cocei placed by them in a group on their
culturel and biochemical properties were identical. Complete reecip~
roeal absorption was not always noted. These investigators further
reported that none of thelr chromogenic gramenegative cosei showed any
serological relationship to the meningocvccus, gonoeocous, or .0

catarrhalis by agglutination tests. Many straine included in Elser

and Buntoon's chromogenie groups showed a tendency to spentaneous
sedimentation in saline end in various dilutions of normsl serum.
This inatability was not a constant fastor but veried from one
generation to the next (Blser and Huntoon, 1909).

In & collectien of 80 N. catarrhalis streins, Elser and Huntoon
(1909) encountered only 2 strains which formed steble suspensions in
ealine, Furthermore, these 2 setarrhalis strains did net retain
their stebility for any considerable periocd. Martin (1911), Gordon
(1821) and Beneon et al, (1528) reported similer results.
Attempts to form steble, homogeneous suspensions by s variation in
salt concentration, aﬁd by the addition of alkali or seid were
unsuocessful (Gordon, 1921). Howsver, Oordon (1921) reperted an
agglutinin titer of 112000 for en egglutinable strain of eaterrhalis.
Also, he suggested 3 different typsé by eomplement fixetlion, but the
existence of serclogzical groups emong the catarrhalls species lacks

confirmations



Da

A serological investigation of N. sicca is entirely lacking. At
no time were stable suspersions of this organism obtained in saline
by Elser and Huntoon {1909)¢ This finding would be expected in view
of the observations of several workers (Gordom, 1921; Wilson, 1928;
Martin, 1911) who deseribed N. sicea as & dry, firm colony, diffieult
to disintegrate, and impoasible to emulsify.

Branham (19850) reported N, flavesgens to be a serologically
hemogeneous group and net agglutinated by type antimeningecoceal
seras Its ebllity to produce meningitis under ordinary lsboratory
conditions sppears gquestionable and therefore was considered as a
non-pathogenic species,

A review of the literature reveals some evidence of serological
groups smong the saprophytic, grsmenegative cooei but a serological
sepsration has not been eytablished. N. flavescens has been
established as a acrulagi&ally homogeneous group, however, its
serclogical differentiation from other saprophytie gramenegetive

cocel hag not been studied.
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Table 1

apning Designation, Culture Fumber and Source of Cultures

Species Culture
Degignation Nasber 3ourse
E. flavescens 187, 1566 Bre 3. Es Brenham
Kational Institutes of Health
K. flavesoens 9746 American Type Culture Colleetion
K. perflaves 2438 Army Mediocal Center
N, perflava 54 State University of Iowa
J. perflave 7928, 12, 24 University of ¥aryland
10=1, 20-1
Ho perflave 51E, 14, 22 Johns Hopkins University
28, 8, 17
K. pe rflava 1194, 0601 Mo@ill University, Montreal
0766
N flava 56, 4, 31 University of Maryland
Ko sicca 14856 Army Medical Center
¥, sicea 4w3 University of Maryland
He sicea 9613 Anerican Type Culture Collection
Yo catarrhalis 8193, 8176 Amsriean Type Culture Collestion
T900
¥, caterrhalis ¥Fl, P2 Dr. ¥« Probisher
Communicable Digease Center
UeS.PaH, ¥ &ﬁl‘n‘k‘
Yo eatarrhalis 0850, 01187 ¥e6ill University, Montreal
K. species Gps, Grls, ¥ University of Maryland




ssupjusdao Sulafy Jo sesop Surswesouy yzia pejesluy egsa movsu«ﬂnge
uy) s3tqqes 'y escjead wp peuyiyne seynpeyos ouy JuTmeTToS
suos [ Iedwoo
J0J paepus3s Jtegewotoydeu pusyLeioy ¥ Suysn Lyjsuep pesisep eyl
04 PULSS peenq WITA PERNTIP pUP Oqny 3503 oTTJeqs ® ui peoseyd namﬁ
wos uojsuedens sYp *BONUTW O L0J JOAWYS WUBY ¥ UC USHBYS USYY wm«
‘peaeddons ‘613300 WnJies a@.cﬁ ert4038 B 03 Lrreoigdesw poliezeus.ay
fen *moygesfut jo Aep ouy wo w&aamnum T goﬁwx *gotsuedsns 1189 ewa
*(a033nq egeydsoyd s,uesuespg Y34 §*, Hd) worynios epIIOTYS Wnipes
wauamaﬁa_amca.uem ga*Q ¥ JO W O*3 uy3 s juers Judv Loe emvwoyadily anoy
=§Z 03 =~0F © GWody peyssa yjwodsd jo sucjeuedsns eujresr asea suedijzus

oy; *suopsuedsne TPTJe309q Fuiaty YA B3TQAeL JO uojyoefu} snouaa

~e33uf £q pessdead eaem BieSIaUV EIONIIUV JO UOTREAAeIg *T
*ss2e8Taue pegedead gy eyy zsurede seamgyne gg Jo suopgeuiynyife
~282010 j20dea oy pefoydue wem 3803 uwopywulsnydBe eqny eyl ewols
«wjusuitd pue suwoyjoves uoljejueuses Lq peutusessp ednoad xolfew oyl

juesesdes o3 uOTROLITO0 oY} WO Pejosres osem (I [ovejoad) seamgpno

g7 *waesT4u8 Jo wotyeavdesd eyy 405 *BPOQReH (VO TIOTOX0E
*0 g9¢ 3¢ akep 4

PUY 9aN0Y gP JO WOTHRQROUT WS I63J9 DOAIORQO SUM S3USTE §,I01JJe01

uo yjaoad eyy ‘*uoygonposd juewdtd eutusegep of YuelzejEewsid
*0 88 3%
wolyequout sfep L, 10379 utede puw BInOY pP JL03J9 POPIOOBI BIOM NIIASEY
*aue0 Jod g0 Jo uoIyRLmeOUCD [WRLS ¥ eald o3 Jedv eswopydin

suj3sdo peatyTieqe Aqenotasad of peppe ueyy pue ‘UOIIRIAITTS ¥3teg 4Lq

PosTLTS038 ‘Jesjem POTITICIP UT WOnIos ues Jed oy v 88 dn epwm sua

‘8t



13,

Protoeol 1

Injection Schedules for Preparation of Antigera

' Intravenous ﬁeu; Giver on 3 Different Schedules
‘ rval 0 AA DO 2

A 4 ¢?
Dose M’!lg{ml' Dose celis/mi* | Dose cella/mi+

it’t wook 1lst éayr 0.5 nl: -

200 |0.5m 600 Ppusml - %00

2rd day| 0.6 ml = 800 0.5 m1 600 Oml . 900

Srd dey| OuB ml - 600 05 m 900 Q.0 ml - §0O

2nd week 1lst day| OB ml - 800 0«85 ml 800 o6 ml 1200
“2nd day| 0sBml 600 | O0.5ml 900 §.0 ml 1200

3rd day| 0sfml- 800 | 1.0ml 9500 .5 ml 1200

4th day| ! : ‘ +0 m!, 1200

@tjﬁ nl 1200
0.6 m} 1200
1.0 ml 1800
1,0 m1 1200

Srd week 1t day| 0.5 m1 .
8rd day| 1,0 md
4th day | Os8 ml

2nd dey | Ou5 ml {1l.6ml 1200
3rd day| 1.0 ml 2.0 m1 1200

900
200
800
1200

4th weok lst dey| 0.6 ml 1200 1.0 ml 1200
: 1200
1200

4th day| 1.5 m] 1200 2.0 1 1200

% Determined with MeFarlend KNephelumeter Standerde and expressed as
milliona.

Organisms ueed for injections
, 167, 65, 5%, 2AuS, 8158, an GPLS
2 185, 1486, 9913, 7985, 4, end GP16
8 12, 24, 4-3, 20-1, 22, 14, 10-1
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with a sterile gless rod. The seeded plates were incubated at 35 C
for B0 4o 24 hours. The growth on each plate was then removed with
8,0 ml of buffered saline and transferred to a sterile centrifuge
tubes The cells were sedimented by ecentrifugation at & speed of
spproximately 2600 rpm and the saline gupernatant decanted and
discarded,

To a tube of packed cells, 2.5 ml of a 1310 dilution of an anti-
serum was sdded and mixed. This serumecell 'm%m-o'm: placed in a
57 C water bath for 1 heurs The tube was removed snd the cells
sedimented by centrifugetion. The serum was transferred to s tube
of freshly packed scells, thoroughly mixed and placed in the 37 €
water bath for 1 1/2 hours. This procedurs was repeated for a 3rd
absorption, which was incubated for 2 hours. After centrifugation,
the absorbed serum was decanted and used in agglutinstion tests as e
1:10 dilution. The sgzlutination technic and results were performed

and recorded in the seme manner indiested above.



- RESULTS -

Biochemical and ngpantaticm Studies. The results of biochemical
and pigmentation studies are givbn in teble 2,

All the strains of Heissaria catarrhalis were eampara»is in their

mnrphalogioal and bioahamical charaetofinttol, but were sufficiently
different from other strains of saprophytie ﬁoissnria in their lack
of fermentative capacity end sbsence of pigmantcﬁien ta congtitute a
- distinet groupe The flwves@ens stxaina amd gu&naa pig is@lates

(é? 3, GPF 18 end F) demonstrated a lsck of biochemical sctivity which
differentisted them from oﬁh&r.gﬁzéggggﬁigwngeei;si fTheuatnean
fﬁrmentativo straing were diatinguiuhuble from H. eaﬁarrhalis by their
pigment produotion, The ehr@aM?nnio, fawmantativ« struins exhibited
degrees of eurb@hydruto u%ilisution lné slirht diffbronoas in pigmenw
‘tatian‘ The feramntstion of SUCT0E0 WaS &ons&éorad in thit s%udy as
& biochemical differentiation between the perfleve and flsva spevies.
‘The flava s%raias were nagat&vm in suerose. The 2 fermentative
nﬁru&na 1485 and 4~z, which gave no evidense of chromogenssis, gave
typical oarbahydrata reaetiona for ¥u sicea (Breed et al., 1948}.
‘The wariable results obaarvad with strnin 9013 did not conform to

the biochemical eh:rae%aristiea of Ho géggga

Serclogical Studiess The results shown in teble § indicate the

extent to which normal agglﬁtinins ccourred in 11 normal rabbit sera

against 20 etreains of serobie, nonwpethogenle Nelsseriae The greater



Table 2
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Biochemical and Pigmentation Studies on Strains of Aerobic Nonw
pathogenic Nelsseria

- Fermentations

Species Cul ture
Designation Funber Pigmentation
: § 3 & 3
: % 3 i g
& k4 i il
¥ flavescenms| 167, 155, 9746| = = « < < | Yellow
H perflave |2AMS, 54,12, | ¢+ 4 4 & . | Yellow te
' 24, 31R, 101, seramel
22, 201, 0765,
0801
¥, perflava |14, 17, ‘zs,f,.._.s - + » ¥ - Yellow to
' “esrasel
K, perflave 1198 + + + v - Yellow
Ko perflava 7928 + + - + - Yollow
g’, fleva 88, '8*1, 4 + + + - - Yollow
K sicca 1485, 42 + 4+ + + = | mmite
¥, siocs 9913 vV e Vv ¥V = |(White
L. 8178, 8193, - - - - - White
oatarrhalis | 7900, 0680,
01197, WF1,
- ¥PR
.K;i S?mi@' @P&, ﬁmﬁ, ? - - - -» | "!011“

¥, acidy =,

ne chaﬁgy or alkalinti ¥, variable,
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percentage of strains tested failed to resct in normal sers. However,
8 few streine were aggluﬂzwbed. Positive resctions were not obtained
in serum dilutions greater then 1:40,

The tube agglutination results of 35 merobic non-pathozenie
Neisserie in 18 prepered antisera are given in table 4. An agglue
tination titer of less than 1200 was arbitrarily considered as not
significant,. |

As may be seon from table ¢, strains of H. flavescens (187, 158,
and §748) formed o dis%xm}s .i@élag;ieafl group. %o er&aawngglutimtim
between this group and eny of the other strains of Neissoris tested
was encountered, eme;ﬁt for a week remction with He p-erflm 7928 by
the antiserum prepared sgainst strain 1655 Strain 155 was sgglutinated
in a dilution of 1,200 by the entiserum prepared against ¥. perflava 14;
however, strain 9746, which wes identical in a..ll other respecta to
gtrain 165, demonstrated no erossyagglutinntién with antiserum 14,

The similar antigenic structure of these streins is indicated by the
agglutinin absorption experiments presented in table &.

The guinea pig iselates (GP16, GP3, end F) were comperable in
merphological and biochemical charesteristics to the flavescens
strains, but gave no evidence of serological relationship (table &),
Except for the egglutination of strein GP16 in the antiserum 7925 %o
a titer of 14320, the guinea pig strains showed ne serological
relationship to any of the humen strains employed in this study,
Rebbits inoculated with GP1E feiled to produce s titer of more than
11200. Purthermore, whan other sirains of the collection were crossed

with antiserum GP16, no antigenic relationship was demonstrated.
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ual Eebbit Sere

#26

Iz

- Ko

Table §
Agglutining Oceurring in Normal Rebbit Serum for Aerobie FNonepsthogenie
Nolssoris
Antigens
-
32 2¢d 8§38
.fla’v@ﬂ@&nﬁ 151 - - - - - - -
168 w  m m W om W e = -
) m : % - 20 - - - - - -
b 54 . - - PO - - - - - -
’ 12 - - - - 20 - - - -
" 1& » - g . - - - - - - -
» 14 ﬁ - - L - E - - -
" 51& - - - - = - - - -
flava 58 - - - - - - - - -
—w 4 o o - - L - - - -
" 8"1 - Ld - - - L4 -
gleca 1488 - - - - - - - -
*"g - - - - - - - - -»
specles GP3 - e o e . = ® e ow
b QP}.G L2 "~ » - - - - - -
* F ’ - - L - - - - - -
vatarrhalis
8198 : Ungtable suspension in seline

L

1 ¢35 & 35 21

.

$ s

* Pooled sera from § rabbits



Table 4

Tube Agglutinetion Resction of 36 Aerobic, Wonwpsthogenic Neisseris in 16 Propsred Antisers

Antlgen

Wa flavescens
o ————————
»

B perflava

2 83 % 22 3 2 8 3 2 2 3 %3

g
i

”
K. slcca
- W
’,
I¢ app.
- -
"
g. catarrhalis

157
186

8746

7526
218
54
”
24
20w1
22
14

10=-1

1196
17
28
8
818
0801
0768
55
4
B=1
1486
4-2
o913
GP3
GPl6
F

8178

813, 7900

0650, 01197
¥F1,

HF2

All catarrhalis strains exhibited an instability in saline.

‘ T Antiserum ‘
187 ";ss"""""‘"‘?ms ms ! 2 24 20-1 22 16 10=1 65 4 1486 4~ 9913
-2-%-% m - - - - - i. - - »J - - -
649 8129 - - - d - - - m - -~ - - - -
- 320 2560 - - 2560 200 840 400 - 400 320 - - - -
- - 320 1600 2560 6840 400 1880 640 800 - - - - - -
- - - 400 28% m 52@ mw m - - - - L) - -
- - 800 400 1280 1000 320 400 200 400 640 800 - - - -
- - - 1800 5120 3200 §120 2660 5120 2560 2560 - - - -
- - » * * 1000 * 1280 1280 L L 4 » -» - - -
= = = 2560 2560 2560 1280 1280 1280 % % 1000 = -
- - 200 5120 B120 3200 5120 1280 2580 EF120 * 320 L - - -
- - - 2560 5120 800 2560 5120 2560 1600 2560 - = 1000 - - -
- - - 1000 5120 1000 3200 1000 1280 2560 3200 - 640 - - -
- - - §120 5120 1000 5120 2860 2560 1600 5120 - 3200 - - -
- - - - 320 - -~ - - 3P0 - - - - - -
- - - 200 1000 200 - " » »* » * » Y * *
* * > L » » » L -* ® ® * * » * *
* * * * » * » * * » L] L £ » * &
- - - - - - - - - - - 12&3 - - - -
- - - - - - - - - - - - 5120 - - -
- - - - Rl - - - - - - m - - - - -
- - - - - - 'V{- - - T - - - - 2@% “ﬁ S 2
- - - - - - - - - - - - - 128G 2560 -~
- - - - - - - - - - - - - - - Z200
- - 320 - - - - - - - »» - - - - -

* Unstable suspension in seline.

12
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Table §

Absorption of H. flavescons Antisers with N. flaveseens Strains

Antisorum Organien Agglntinntiea Titer with
: Used for |I N. flavesecens stralns
Number | Treatment Absorption 166
157 Unabsorbed 2560 840
Absorbed 157 - ~
158 2660 -
Unabsorbed 1600 5120
165 ‘
Absorbed i85 = -
187 - 1280
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The perflave strains, which have been characterised as fermenting
all or neerly all of the 5 carbohydrates and producing a pigment,
congtituted another serolegieal groups. Cross-reactions smong perflava
gtrains were easily demonstreted, but the flavae strains and other
fermentative strains, i.es N. siocca, demonstrated no agglutinin titers
in perflava antisera: As may be seen from teble 2, the bioehemical
charecteristics of the perflava members suggested at least two groupss
one group which fo&enm all garbehydrates exeept mannite, and a
second group which differed only in the fermentation of glucose, Two
strains (14 and 17) of the less fermentative perflavs organiems were
found to be closely related serologically to the more typioal perflava
strains which fermented all earbohydrates. Conversely, strains 8 and
28 presented little serolozical evidence of similarity to the other
perflave members of the collection. By the same gtandards, strains
8 snd 28 are wholly unrelated to other species tested in this study.
It was noted with a great deal of interest that perflava strain 7825,
which does not ferment maltose, demonstrated degrees of asgglutination
in some propaf'od perflava antisera (12, 24, 20-1, 22, and 10-1), but
that the perflava strains demonstrated only alight agglutinability in
sntigerum prepered against 7925,

As previously ensountered by Elser and Huntoon (1908), it also
was found that certain chromogenic strains, particularly 20-1 and 22,
varied in their ability to form atable suspensions in salines T%This
cbservation is indicated in teble 4, The organismes were used as
antigens ¢n 18 consecutive days. BEach day, the two streins w&e

erouseagglutinated against a single antiserum begimning with
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All of the strains of N, catarrhalis were cbserved to spontanecusly
sgglutinate in buffered saline, and therefore sould not be gtudied by
the sgglutination procedure desvribed herein. KNevertheless, rabbits
wers injeoted with the N. ocsbarrhalis strain 8183, This prepared
antiserum feiled to crewggghiﬁmu with any of the other strains
of Feisseria tested.



DISCUSSION

The results presented indicate thet some of the species of aerodbie,
noz-pathogenic Nelsseris ns classified in Bergey's ¥anusl (Breed et al.,

1948) are serologically related, This does not imply that all strains
of & given spesies which we have studied are serclogically identical.
Neither orosswagglutination in en antiserum to the strength of ita
homologous strain nor complete reciproesl absorption was always
sthieved with Q«n&.#o considered to be equivalent inm bjochemicael and
serologieal charscteristics.

This investigetion has econsidered representetive strains of sach
species with the exesption of N, subflava, e species which wes not
isolated at the University of Narylend and wes not available in the
ecollesetions known to us. The serological differences together with
biochemical and pigmentation characteristies suggest certaln groups

smong the eerobie, seprophytie Neisseris, The non~chromogenie strains

fall into two groupss (1) ¥, catarrhalis snd (2) Ne sicces The

chromogenic striins ocomprise at least three groupsy (1) fermentative
straing, (2) N. flavescens, and (3) guinea pig isolates of Pelozar,
Eajek, end Feber (1949),

A striot correlation between serologicsl and biochemical groups
awug with the fermentative chromogenic strains wes not always
apparent, The cross-agglutinetions (table 4) observed with the
typical perflave strains (2A¥S, 54, 12, 24, 10=1, end 22) end their

antisera represent serolegical data for the esteblishment of a



specific groupe Strains 14 and 17 wers negative in glucose, but their
eross-reactions in perflave antisera (2AMS, 54, 12, 24, 20-1, and 22)
resulted in evidence indicative of a close relationship to the typiecal
perflave strainss The glucose negative strains 8 and 28 showed little
serologicsl relationship to perflava group; however, these strains did
not eross with antisera of cther groups of aerobie, non-pathogenis
Eeissoria, 1.8,, flavescens, siecca, or flavae The strain 7926 wes
negative in meltose, failed to agglut;mt:o in perflavae antisera 2AMS,
54, and 14, but eross-agglutinated in perflava antisera 12, 24, 20«1,
and 22, The flava strains 55, 4, and 3«1, which were negative in
sucrose, dmsﬁrﬂnﬁ a complete absgence of erosswagglutination in
perflava entisersas However, a relatioaship of ecertain perflava and
flava strains wae evidenced by the cross-sgglutination of strains
7925, 12, 24, 22, 10«1, 1196, end 17 in flave antisers, Thus the
implications are that some serological relationship exists ameng the
fermentative chromog,enio’ speciess The susrcse-negative straing
(N» flsva) showsd none of the serologioal specifieity of the perflave
group, but other fermentative strains, whieh fail to ferment glucose
or maltose, appesred to fit the serclogicel pattern of the perflawva
groups These results do not preclude the serologieal relationship of
sone perfleve atrains to flava strains as shown in table 4. These
groupe were suffioclently different as to be distinguished by agglu~
tinstion tests, but demonstrated some degree of serological relation=
ship.

A serological subgrowp of the perflava group was suggested by

Elser and Huntoon (1908). The minor ereoss-agglutination of strains

162896

28,
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geroble nonwpathogenic Nelsseria« This suggestion is in line with the
opinion expressed by the British investigaterss The perflave and flava
groups deseribed in this study could be sssigned as verieties of

ﬁa L 18«
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SUMMARY AND CONCIUSIONS

An investigation of 38 strains of aerebie, nonwpathogenie
Keisseris was undertaken to determine possible serological reletione
ships whioh would aid in their classifications The cromseagglutinatios
reactiona of these strains in 18 entisera, produced by intravenous
injection of rabbits, were correlated with results of studies om
earbohydrate fermentation and pigment production, previcusly recorded.
Agglutinin ebgorption tests were employed to esteblish further the
relatienship of sereleglocal groups observed from erosseagglutination
results.

The perflave strains, which were pignented and fermented all or
neerly all of the recommended csrbohydrates, formed e ssrological
groups The similer antigenic reletionship of the perflava strains
was demonstrated by oross-sbsorption tests. The chromogzenie flave
strains, which fermented some of the carbohydrates but failed to
ferment suerose, deviated suffieiently from the serelogical pattern
of the perflava group as to be distinguished by agglutination testa.
However, s serologioal relationship of perflava strains to flava
straing was noted,

Branham's strains of Y. r;utateon: were :ortl@giaaily homogeneous,
The non~fermentative, chromogenic, guinea pig lsolates, designated as
Es cavise, were not related serologically to Ne flavescens or to any

of the other species studied.
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Al]l strains of N caterrhalis were nonechromogenic, biochemically
inactive towards carbohydrates, and formed unsteble suspensions in
ulim

Twe non~chromogenie sbrains, which fermented all recommended
earbohydrates, were serologically hemogeneous organisme, and conformed
in general to the deseription of N« siecas Complete reeiprocal
sbgorption resulted between the two strains.

The neme Nelgserie m{n_ wag suggested for the fermentative
chromogenioc strains of mhio non=pathogenie Nelsserias,
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