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The study reported her® i s  a sero log ical inv estig a tio n  of sc®.e 

non-pathogenie Weisseria to  es tab lish  any co rre la tio n  between th is  

and other ch arae te ris ties#



n
HISTORICAL

The genus Neisseria. derives it® name from Meisser, who ia  1ST© 

observed the gonococcus in  pus e e l ls  from gonorrhoeal patien ts*  In 

1887 Welchselbaum iso la ted  the other pathogen of th is  genus, the 

meningococcus, fro® the meningeal exudate of 6 eases of cerebrospinal 

m eningitis, and published fu rth e r repo rts  on th is  organism ia  1802 

and 1906 (Wilson and 11lee , 1946)* The gram-negative coccus,

Mjcrococeus c a ta r rh a lls ,  was described by 1* P fe iffe r  in  1896 and 

subsequently was thoroughly studied in  1902 by (lion and H* P fe iffe r  

(Wilson and M ie s , 1946)* von Lingelshein (1908) encountered a 

number of gram-negative ooool in  the nasopharynx of healthy  and diseased 

persons, and gave descrip tions of M# pharyngis siccus, M* pharyngis 

c lnereus, and Dlplococcua pharyngis flavue I ,  D* pharyngis flavus II  and 

D, pharyngis flavus III*  Another member of th is  genus, Melscoria 

f la r e  scene, was Iso la ted  from the spinal flu id  of p a tien ts  with epidemic 

cerebrospinal m eningitis and was characterised  by iranham (I960)* With 

the exception of the gonococcus, the gram-negative cocci are found 

almost exclusively  in  the nasopharynx and upper resp ira to ry  trac t*

von Lingelshein (1900) reported the following ferm entation 

reactions of several species of gram-negative coceit (1) 1* pharyngis 

clnereus and M. e a ta r rh a lls  produced no aeld in  0 carbohydrates,
J  ^  f(2) IS* pharyngis siccus, £* pharyngis flavue I and D* pharyngis f la ru s  

I I  fermented the same carbohydrates, namely, glucose, m altose, and 

fru c to se , and (3) £• pharyngis flavue I I I  fermented only glucose and



4*

m altose. U s e r  and E ttfctw  (ISOt) examined the saprophytic gram* 

negative cocci of the  nasopharynx fo r  the purpose of charac terising  

organisms which might give r is e  to  d iagnostic  d i f f ic u l t ie s  of the 

meningococci. These investiga to rs reported the biochemical a c tiv ity  

of the saprophytic fe is s e r la  in  11 carbohydrates, and found ferm ents- 

t io n  reactions to  he re l ia b le  data fo r the separation of the  species* 

M. ca tarrha l!s*  1. pharyngis siccus* and S groups of chrcmogenic 

cocci, designated as ohrosogenic groups I* II* and III*  Gordon 

(1921), ah© examined gram-negative eoeei from the nose and th ro a t ©f 

normal persons and of persons w ith ©olds ©r inflwenia* proposed ® 

sub-groups ©f chromogonie eoeei in  add ition  to the species, M* o a ta rr-  

b a lls  and M* pharyngis siccus. Wilson and Smith (1923) eoncludsd 

th a t  ferm entation t e s t s  did not afford  a re l ia b le  means of d is t in ­

guishing between members of the saprophytic graaa-pegative eoeei*

W m  the re s u lts  of Wilson’ s (1928) thorough study of a few s tra in s  

over a long period* and from the study by Wilson and Smith (1923) o f 

a re la tiv e ly  large  number of s tra in s  i t  was suggested th a t the species, 

*** Q atarrhaljg , flavus* cinereus* mucosus, and siccus —  be grouped 

together and designated pharyngis.

Although the m erits of c o n s o lia tio n  of the above species must 

be recognised* i t  i s  e sse n tia l also  th a t  one consider the general 

agreement among several workers (von Lingelshein* 1903$ S lser and 

luntoon, 1909f Martin* 1911$ and Gordon* 1921) who divided the 

saprophytic gram-negative cocci p a rtly  on th e ir  ferm entative capacity  

and p a r tly  on th e ir  pigment formation and colonial appearances* 

S ign ifican t d ifferences in  c u ltu ra l c h a ra c te r is tic s , pigaent produc­

t io n , and biochemical a c t iv i ty  were c o rre la ted , and upon these



d iffereaeea  th© species l is te d  ia  Sergey*s Manual (Breed a |  a l# , 1949) 

were resolved* i i*  species of aerobic, saprophytic I s l s s e r la  war# 

prescated* Some of the d if fe re n tia l  c h a ra c te r is tic s  were as follows t

(1) 1* c a ta rrh a l!a  -  non-ehromogenic, m oist colonies on agar,
~~ and no action  from any of the carbohydrates#

* non-ehrcmogenie, dry erimibly colonies, and 
aoid from glucose, fruc to se , m altose, and 
sucrose* P rec ip ita te  spontaneously when 
suspended in  normal s a l t  solution*

* ©hromogenie, and aoid fro® glueose, fructose , 
m altose, sucrose, and mannitol*

* ehrsBOgenie, and acid from glucose, fru c to se , 
and maltose*

-  ©hromogenie, and acid fro® glucose, and 
maltose* Agglutinates In normal rabbit 
serum*

(6) IT* flaveaccaa -  ehromogenic and no acid fro® any earbo-
hydrates*

the ferm entation of mannite described fo r  J|* yerflava  (Ireed efe c l* , 

194$) was not confirmed by Pelcsar and Kemee (1949) fo r th e ir  s tra in s  

of pigmented Meisseria which fermented glucose, fruc to se , maltose and 

sucrose*

there  i s  general agreement concerning the fa i lu re  of I* c a ta rr­

h a l! a t o produce acid i s  any of th# carbohydrates usually  employed 

fo r biochemical d iffe ren tia tio n *  fee types of c a ta rrh a l!s  colonies 

were described by U s e r  and Buntoon (lS@f) and 4 types by Gordon 

(1921)* Wilson and Miles (1946) considered the co lon ial s truc tu re  

of I* o a ta rrh a lis  subject to  v a ria tio n , and suggested the  formation 

of both rough and smooth types, sim ilar to  those ©f the meningococcus 

and the gonococcus#

f t )  I* sicca

(8) I* perflava 

(4) I# f lo ra  

( i )  W# subflava



5* g&agyag** siccus was reported by von Lingelshein (1906) to  

produce aeid in  glucose, m altose, and fructose* however, the sicoa 

s tra in s  of E lser and Huntoon (1909), which c lo se ly  resembled “fee 

organism described by won Lingelshein, fermented sucrose. I t  was 

suggested ih a t th is  d ifference was due to la te  aeid production which 

became apparent a f te r  the 24-hour incubation period employed by 

won Lingelshein (B ite r and Huntoon, 1909), Th© production of aeid 

in  sucrose was confirmed by Gordon (1981), The systematic position  

of th is  organism has been questioned, and i t  has been suggested th a t  

the  sieea  speeies i s  merely a rough v a ria n t of one of the naso­

pharynx oocci fermenting glucose, m altose, and sucrose (Wilson and 

U llee, 1946),

numerous chrome genic, grass-negative cocci have been described 

as producing a yellow, golden-yellow, or greenish-yellow  colony*

The descrip tions given of the chromogenic coeoi are manifold and 

Wilson (1983) expressed the opinion th a t the ex is ting  confusion is  

p a r tly  due to  an emission of adequate c u ltu ra l descrip tions and to  

d if fe re n t incubation periods fo r ferm entation tes ts*  von Ll&gelsheln<s 

D* pharyngis flavus I I  agreed c u ltu ra lly  with U s e r  and Huntoon* s 

ehromogenic I  and I I ,  but only agreed biochemically with th e i r  chrome* 

genie I I  (U se r and Huntoon, 1909), Since some of th e ir  s tra in s  of 

e hr Qiao genic group 1 fa ile d  to  produce aeid in  sucrose w ith in  24 hours. 

U se r  and Huntoon (1909) suggested th a t von Idngelsheia*© £ , pharyngis 

flavus I I  possib ly  belongs to th e ir  ehromogenic group I* In the same 

pub lication  U s e r  and Huntoon reported 4 s tra in s  which corresponded 

c u ltu ra lly  and biochemically to  von L inge lshein^  B, flavus I I I ,  but 

these s tra in s  died before observations were completed. From a carefu l
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U se r  sad luntooa (X9Q9) demonstrated th a t th e ir  S ©hrmogenie groups 

were d istingu ish^©  from each ©thar by agg lu tination  te s ts*  I t  was 

evident from the  re s u lts  of th e ir  absorption t e s t s  th a t not a l l  

ehromogenic, gram-negative eocoi placed by them in  a group on th e ir  

c u ltu ra l  and biochemical p roparties  were iden tica l*  ©omplet© reeip* 

roea l absorption was not always noted* fhese in v estig a to rs  fu rth e r  

reported th a t  none of th e ir  okromogesio gram-negative ooeoi showed any 

sero log ical re la tio n sh ip  to  the meningococcus, gonoeQceus, or If. 

e a ta r rh a lis  by agg lu tination  tes ts*  Many s tra in s  included in  B lser 

and Huntoon* s chroaiogenie groups showed a tendency to  spontaneous 

sedimentation In sa line  and la  various d ilu tio n s  of normal serum* 

fh is  in s ta b i l i ty  was not a constant fac to r but varied  from one 

generation to  the next {U ser and Huntoon, 190$)*

la  a o o lle c tlo a  o f 60 I* e a ta r rh a lis  stra ins*  U se r and Sunt©on 

(1909) encountered only t  s tra in s  which formed stab le  suspensions in  

saline* Furthermore, these t  e a ta r rh a lis  s tra in s  did not re ta in  

th e ir  s t a b i l i ty  for any considerable period* Martin (1811), Gordon 

(1821) and Benson e t al* (1828) reported sim ilar results*.

Attempts to  form stable* homogeneous suspensions by a v a ria tio n  in  

s a l t  concentration, and by the addition  of a lk a li  or aeid were 

unsuccessful (Gordon, 1821)* However, Gordon (1921) reported, an 

agg lu tin in  t i t e r  of 1*2000 fo r an agglut!nab1© s tra in  of ea ta rrh a lis*  

Also, he suggested 3 d if fe re n t types by ©©mplememt f ix a tio n , but the 

existence o f se ro log ical groups among the e a ta r rh a lis  species lacks 

confirmation*



A sero log ical in v estig a tio n  of S# sicca  i s  e n tire ly  lacking* At 

no time were s tab le  suspensions of th is  organism obtained in  sa line  

by U s e r  and Huntoon (1909)* th is  finding would be expected in  slew 

of the observations o f several workers (Gordon, 19211 Wilson, 1928j 

M artin, I f  11) who described E* sieca as a dry , f i m  colony, d i f f ic u l t  

to  d is in te g ra te , and impossible to  emulsify*

Branham (1930) reported I* flavoseeas to  fee a se ro log ica lly  

homogeneous grotqp and n e t agglutinated fey type anblmeningoeoeeal 

sera* I t s  a b i l i ty  to  produce m eningitis under ordinary laboratory  

conditions appears questionable and therefo re  was considered as a 

non-pathogenic species*

A review of the l i te ra tu re  reveals some evidence of sero log ical 

groups among the saprophytic, gras*»negative ooool but a sero log ical 

separation  has not been ©wtablished* E* flaveseena has been 

estab lished  as a se ro log ica lly  homogeneous group, however, i t s  

sero log ical d if fe re n tia tio n  from other saprophytic gram*n©gative 

cocci has not been studied*
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11.

Table 1

Species Designation, Culture B w ltr  and Source of Cultures

Species
Designation

S u ito rs
lumber Source

1* fl&vescene 1ST, 1SS Br# S. 1. Branham
national In s t i tu te s  of Health

I« flav©soon* §746 American Type Culture C ollection

H« perflava SAMS Army Medical Center

M# perflava 64 State  U niversity  of loera

1* perflava 7§t§, IS, 24 
10*1, 20*1

In iv a rs ity  of Maryland

I# perflava 3IE, 14, 22 
28, 8, IT

Johns Hopkins U niversity

H# perflava 1198, 0801 
0766

Mo0111 U niversity , Montreal

1« flava 88, 4 , 3*1 U niversity of Maryland

E* sicca 1488 Array Medical Center

1* sicca 4*8 U niversity of Maryland

S» sicca 9913 American Type Culture C ollection

I* e a ta rrh a lis 8193, 8IT8 
T900

American Type Culture C ollection

f# e a ta rrh a lis MF1, HE2 Dr# H« froM sher 
Communicable Disease Center 
U#S*P*H., A tlanta

I* e a ta r rh a lis 0680, 01197 McGill U niversity , Montreal

1# species GJ»3, 0f»16, f U niversity of Maryland
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Protocol %

In jec tio n  Schedulee fo r Preparation of Anti w e

f i a t  In te rv a l
Intravenous Doaes § irm  m  5 D ifferen t Schedules

4. i *  <r
Dose a

1 st week 1st day 0*6. ml- S09
Snd day 0.6 ml . m
$rd day 0*5 ml

Snd week 1st day 0*5 ‘ist.- '■■■■-'."•do
Snd day 0.S ml 600
3rd day 0*5 ml too
4th day

Irtf week 1st day ; 0 *5 . ml- - too
Snd day ■ 0*5 ml too
3rd day' 1.0 ml. 900
4 th  day 0.5 ml 1200

4 th  week 1st day 0 .5  ml 1200
Snd day 0.5  ml 1200
3rd day 1,0 ...ml 1200
4th  day 1 ,5 .m l . m m

0*5 ml 600 >■*5. ml'. 900
0 .5  ml 600 2.0 ml ■ 900
Oat ml @00 1*0 ml 900

0*5 ml 900 1.5 ml 1200
0 .6  ml 900 UO ml 1200
1.0 ml 900 US ml 1200

U0 ml 1200

0 .6  ml 1200
0 .6  ml 1200
l.O  ml 1200
1.0 ml 1200

1.0 ml 1200
1,6 ml 1200
2.0 ml 1200
2.0 ml 1200

* Determined w ith MeParland tephelometer Standards and expressed as 
mil Hons*

Or|«aisms need fo r injection*
1 1ST, 65, 54, SAMS, 819$, and SP16 
I  165, I486, 9818, 7985, 4 , esd SP16 
9 18, 24, 4-2 , 20-1, 22, 14, 10-1
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16#

w ith a s t e r i l e  g lass rod# The seeded p la te s  ware incubated a t  56 C

fa r  20 to  34 hours# The growth on eaoh p la te  was then razored w ith 

5*0 ml of buffered sa line  and tran sferred  to a s te r i le  cen trifuge  

tube# The e e l ls  were sedimented by cen trifuga tion  a t a speed of 

approximately 3500 rpm and the sa line  supernatant decanted and 

discarded.

To a tube of peeked eells#  2*5 ml of a I t  10 d ilu tio n  of an anti*  

serum was added and mixed# This aorwaa-ceU mixture was planed in  a

ST 0 water bath fear 1 hour* The tube was removed and the s e l l s

sedimsnted by centrifugation# The serum was tran sfe rred  to  a tube 

of fre sh ly  pasted se lls#  thoroughly mixed and placed in  the S? 0 

water bath fo r 1 l /2  hours* This procedure was repeated for a Srd 

absorption# which was Incubated fo r % hours* A fter cen trifu g a tio n , 

the absorbed serum was decanted and used in  agg lu tination  te s ts  as a 

I t  10 d ilu tion#  The agg lu tination  technic and re s u l ts  were performed

and recorded in  the same manner indicated  above#



I?
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Biochemical and Pigmentation Studies# The re*ult© of biochemical 

ami pigmentation studio© are  given in  tab le  2*

A ll the  strain© of Set ©©©rim, e a ta rrh a lis  were eeaparable in  th e ir  

morphological and biochemical characteristic© , bat were su ff ic ie n tly  

d if fe re n t from ether s tra in s  of saprophytic le is a a r la  in  th e ir  leek 

of ferm entative capacity  and absence of pigmentation to  eonatitu te  a 

d is t in c t  group# the flair©seen© ©train* and guinea pig iso la te s  

(§P 3, &P 1$ and F) demonstrated a laek of biochemical a e tiv iiy  which 

d iffe re n tia te d  them from other c h r « 0 geaiit..speeie©# 'These non- 

ferm entative ©trains were d istingu ishab le  from I* e a ta r rh a lis  by th e ir  

pigment production, ...The ehromogenic, ferm entative strain®  exhibited 

degrees o f earbehydrat® 'U tilis a tio n  and s l ig h t d ifferences i a  ptpiem** 

tatlon#  The ferm entation of sucrose was considered in  th is  study as 

a biochemical d if fe re n tia t io n  between the perflava and flava  specie©* 

■The flava  strain© were negative in  sucrose# The 2 ferm entative 

©trains 1488 and 4-2 , which gave no evidence of chromogesesis, gave 

ty p ic a l carbohydrate reaction® fo r I* sicca (Breed ®t a l« , 1948)#

The variab le  r e s u lts  observed with s tra in  9913 did not conform t© 

the biochemical character!© tics of JU sicca*

Serological Studies# The re su lts  shown in  tab le  S ind ica te  the 

extent t© which normal agg lu tin ins occurred in  11 normal ra b b it sera 

against SO ©train© of aerobic, non-pathogenle neisseria#  Th© g rea ter



1®#

fable 2

Biochemical and P tpw ata tlo ii Stadia# ©a Strain# of Aerobic foo*»
pathogenic Ifelggerla

Specie#
Peeigfiatlea

Culture

©

J3L
©

9ffl©

Pigmentation

1* fla reeeess

I* p e rf la ra

*#• p e rfla ro

1* p e rf la ra

!•*** f la re

I*
m m '

sicca

»##*P sicca

1*
“ e a ta rrh a lis

t» species

i§ t ,  i $b§ m m

,* 54, I t ,  
24, ® nt io~ i# 
22, 20*1, 0?$5* 
0601

U« U# M u *

*

9913

« m ,  ®1®S,
W O , 0680, 
Oil®?, M l,

4 4* 4

Yellow

Yellow to  
caramel

Yellow to  
cerase1

4 ♦ 4 f m Yellow

♦ 4 m m follow

4 ♦ 4 «* m follow

4 4 ♦ 4 m m t o

? «*• Y ▼ m q^ajlW

«* •* OP m <m White

follow

4 , acid; * , no change o r a lk a lin e ; Y, variable*



If#

percentage of s tra in #  tes ted  fa ile d  t© reac t in  annual sera# However, 

a few s tra in #  were agg lu tinated• Positive  reactions were not obtained 

in  serum d ilu tio n s  g rea te r than 1*40*

the tub© agg lu tination  re s u lts  of 85 aerobic non-pathogeni© 

le ls s e r la  in  14 prepared antisera, are given In tab le 4* An aggln* 

t in a t io a  t i t e r  of le ss  than 1*200 was a rb i t r a r i ly  considered a# not 

s ig n if ic a n t.

Ag may be seen from -table 4 , sixain® of »«. flay©seen# (167, 15®, 

and 9746) formed a d is tin c t.'se ro lo g ie a l group# ' I d  eross-agglu tiim tion  

between th is  group and any of the other s tra in s  o f H eisseria  te s ted  

was encountered, except fo r a weak reac tion  with I* perflava 792$ by
m m  i»ne ne >■■■ ■ *

the  antiserum prepared against s tra in  155* S tra in  155 was agglutinated 

in  a d ilu tio n  of 1*200 by th© anti® arm  prepared against I* perflava  14| 

however, s tra in  9746, which was Id en tica l in  a l l  o ther respects to 

s tra in  155, demonstrated no erose-agg lu tination  w ith a& iiserm  14*

The sim ilar antigenic s tru c tu re  of these s tra in s  i s  indicated by the 

agglu tin in  absorption experiments presented in  tab le  5*

the guinea pig I s o la te # ' (CrPl6, OPS, and p) were comparable in  

morphological and biochemical c h a ra c te r is tic s  to  the flavesoeas 

s t r a in s ,  but gave no evidence of se ro log ica l re la tio n sh ip  (tab le  4}# 

Hsoept fo r the agg lu tination  of s t r a in  GP16 in  the antiserum 7925 to  

a t i t e r  of 11820, the guinea p ig  s tra in s  showed n© sero logical 

re la tio n sh ip  to  any of the hman s tra in s  employed in  th is  study*

Sabbits inoculated with tJPlS fa iled  to  produce a t i t e r  of more than 

1*200. Furthermore, when e ther s tra in s  of the c o llec tio n  were crossed 

w ith a n ti serum GP16, n© antigenic re la tio n sh ip  was demonstrated*



$0*

Table 3

Agglutinins Occurring in  Wenaal Babbit Sera® for  Aerobie Kos?*pathogenie
B elsserl*

Rabbit Boro

A n t i g e n t

«

A ; y ® / ■ * a a
S

I
a
*%*

a
I

•

a

X» F l a v e e e e a s  1 S T . 00 - : m m m'' m m 4® 4»
--------w ... .......  " 1 5 5 ■ 0 0  ' m. m 00 m m- m 00 m 40 40

« 9 7 4 S J 40 . . .m ■ m om **- mm m m 40 40

1 f p o r f l m m1 ll II 1 II t  § m . m ■** m m 4© mm mo­ 4 0 «e 40

z m n m ■<* 3 0 40 m 40 mo rn 4® 40 m
m m  ( m m 3 0 m m 4* m m- . 40 40 00
m i t m 4# a® m m 4» *0 m m 00 4 9
t* 3 4 m ' aa , «e 0* m 40 m mm m • m ' 40
a 14 . * m 0 0 ■m m 40 m 40 40 00 40
a

S l E ** m . m m' m <0 . m *0 m m .40

I # f l a j a 5 5 * 00 m m 4* . 00 ' mm ■ 00 m- 40
.....1 *  ' 4 * *0 . 0* m 4* m m . m • -40

n 8 - 1 ■ "l* ' a» a* m 00 00 mo­ 40 40 40 00- '

1 * s i c c a 1 4 5 5 -<► a® e* m m mo­ rn mo­ ■40 44 ■00-mm ■-— e r 4 * 3 m- 40 4M m m rn m rn 40 40 m
n 0 9 1 5 a®', m mo­ om 00 m 00- m m

I*. ®peei@s (3P3 •» • m rn m m m 40 m 40
« m i * a* m m m m 00 00 m mm
t| F * «• 40 m m m m 00 m 00 m

I . e a ta rrh a lis
« m Unstable suspension in  sa line

a Pooled sera from 5 rabbit#



Table 4

Tub# A gglutination Enaction of Si Aerobic, I©2**path©g»at© Se la se r  la  in  I f  l^oparod Anti sera

Aatiaerwi
Antigen I f f  7925 2AMS 5 4 l l 24 20-2 22 14 10-1 55 4 1485 4-2 9915

s* flavasoans ' 157 2560 Sit® mm we mm we W» we we - we we -W* we mm we. ..m
I f f ' 640 s im - » - - mm we we 200 We mm w* m aw

tt 9?46 64® 5120 w* we we - •» we mm mm we - . m we we ■wW9

Mm p a rflaaa TSif We. 520 2560 * - 2560 200 640 400 «* ;400 S20 m - we we-

m s «* - 320 1600 2560 §40 400 1180 §40 800 We mm m we * we

m 9 4 ,«* we m 400 25SO 2000 8200 1280 640 W» w* mm mm we aw w>

« i t «w «W @00 400 1280 1000 810 400 200 400 §40 m o mm we We we

a S4 • ‘ we * 1600 5120 5200 6120 256® 512® 2560 2560 we m m we aw w

• 20-1 we we- * * ♦ 1000 • 1280 1280 • m ♦ 0 we * we

a 22 we «*- mrn 2500 2500 e 2860 J2m 1280 1280 a a m m we We we

a 14 • m- 200 8120 5120 5200 5110 128® tea® 5120 • 320 m we - we
* 1®~1 - mm «K 2500 8120 m o 1860 8H0 2560 1600 2560 we m m we - m

m 1106 • mm W» 1000 5120 m m 8200 1000 1280 2560 5200 - 640 we * we

m IT m tm we S120 5120 1 0 0 0 5110 2560 2560 1600 5120 - S200 se mm ae

m 28 mm mm we • 520 «» we we • 520 we we a» «r mm we

n § mm mm we m 800 we we * aw m w» we - we - m

m f i t « m we 2m 1000 too * m a a ♦ ♦ a a a *
• 0 m * ♦ # ♦ * e a a a * a * a a a ♦
• 07§§ * m ♦ e ♦ * * a * * a * a a a ♦

B* flava Si m - we we we we mm - - we 1280 mm » - m

....11 l" 1 4 - we we w» we - - m - - we «W 5120 - mm

m M ■m we we - we we - - * we «w 100 We we mm

N , aiccs 1485 • m -we we - - mm - - we we we we 200® 640
**• 4—2 mm mm • mm w» m we we mm we we we we 1280 2560 m

» ©9ii mm mm - we we we - We we we - wr - we - mm
I* spf* am * mm • - we «*• - -m - we we we aw aa «W

■ m m s ** * * 520 we we we we m — we- WS we m -

H*

m

ca ta rrh ftlis

osso*
m /

F
SITS
7900
01197

?#2

mm mm

A ll

we we we we

c a ta rrh a lls  s tra in s

we we

exhibited

mm m  mm mm mm

an in s ta b i l i ty  In  saline*

we w*

a llfas tab le  suspension in  saiias*



fob ls i

Absorption of I* fl&vogcens A ntisors with !•  flows soon® S trains

Ant ls e r m Organism 
Used fo r 
Absorption

Agglutination T lts r  w ith 
S. flaw®scsns s tra in s

freatiasnt 1 i f f TBB ' rTT

I f f Ilnafesorbsd iff© §m

Absorbed IS? • m

I f f 1650 m

I f f
TJnafesorbed Iff© 5120

Absorbed I f f m m

I f f m 118©
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The perflava s tra in s , which hare been characterised  as fermenting 

e l l  or nearly  a i l  of the 5 carbohydrates and producing a pigment, 

constitu ted  another sero log ical group# C ross-reaetions among perflava 

s tra in s  were e a s ily  demonstrated, but the f  lave s tra in s  and other 

ferm entative s tra in s , i#e# W# a leca,  demonstrated m  agg lu tin in  t i t e r s  

im perflava  a n ti sera# As may be seen from tab le  2, the biochemical 

c h a rac te r!s tica  of the perflava  members suggested a t  le a s t  two groups| 

one group which fermented a l l  earbehydrates except suumite, and a 

second group which d iffe red  only in  the ferm entation of glucose# Two 

s tra in s  (14 and IT) of the le s s  ferm entative perflava  organisms were 

found to  be c lo se ly  re la te d  se ro log ica lly  to  the more ty p ica l perflava 

S tra ins which fermented a l l  carbohydrates* Conversely, s tra in s  3 and 

28 presented l i t t l e  sero log ical evidence of s im ila r ity  to  the other 

perflava  members of the collection# By the same standards, s tra in s  

3 and 28 are wholly unrelated to other species te s ted  in  th is  study#

I t  was noted with a g rea t deal of in te re s t  th a t perflava  s tra in  7825, 

which does not ferment m altose, demonstrated degrees o f agg lu tination  

in  some prepared perflava  an tise ra  (12, 24, 20-1, 22, and 10-1), but
a

th a t  the perflava  s tra in s  demonstrated only s lig h t  a g g lu tia a b illty  in  

a n tlse rm  prepared against 7925#

As previously encountered by S lser and Huntooa (1909), i t  a lso  

was found th a t  c e r ta in  ohromogenic s tra in s , p a r t ic u la r ly  20-1 and 22, 

varied  in  th e ir  a b i l i ty  to  form stab le  suspensions in  saline# This 

observation i s  indicated in  tab le  4# The organisms were used as 

antigens en 16 consecutive days# laeh day, the two s tra in s  were 

eroas-agglutinated against a sing le  an ti serum beginning with
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Mil of the s tra in s  of 1* c a ta rrh a lia  were observed to  spontaneously 

agg lu tinate  l a  buffered sa lin e , and therefo re  oould not to  studied by 

the agg lu tination  procedure described herein# nevertheless, ra b b its  

were in jec ted  w ith the &• o a ta rrh a lis  s t r a ta  8103. th is  prepared 

antiserum fa ile d  to  orose*aggl«tinate with any of the  e ther s tra in s  

of fo ta s e r la  te s te d »

»



antisera 
represent 

serological 
data 

for 
the 

establishment 
of

m

1 i 8
S  S 8
E g  »̂

«* »s»

S IO*e
o
f ?  i

r  S' 
I

I  I
O* •  M*a s

a
©.

r tr
♦%**»
3
i
I*>
I

i
*o

8
Sfsa
7
S'ea
3

§. S'

* 1 !I- 1 ?
S 4 '

I I
8 §

!
8 l a

ee
3
I®
%

1

I

i  §

tm

@m
I
8 £? 
I  •
i

I

I  |
c  I

s.
S*

I
I
§•

£*»
sH*Oa
a
sm

m
I
x

7
I
s.
4
%

i  s

9m

! !fM
I
1 
3

t-» P* 0
**-©
&
H*

s

f
«
sr
3
S
9

%
S'
s

1

s. •
9 %

f  I
I 1
|  3 
I  f

a 5(as 13
S.

I i
3

3 i  1

©w
s
I

aa

l
n
ts
%

I i !
*■* a  **

l  j  I
a 4  aH **•
» * 35 3 3
I \  3
i i i 
•■ f i

E  H
t  .1
«• X
•  i
•  5.

7

3
30a
t
1
S'
8  s

o
a
©I

Qr
t  3
b»* jara a
3 3

I

I i J I
4  s  I iH*
B 8

©a  a|Ml

f
3
S
1
OH*

3«
a

I#-*©
u

I  i

Ia*
©
*

3e
a
3©

©aH**«*
3

I

a€*

X
s
I
s
v
a

5
a**aa

9 3s  a
s e
; i
* s
I w

f
"  f
:  i
I  IS
s |r ©i

qo
-te

e 
jo 

*e
?©

ed
s 

eq
q. 

j© 
eat

os 
eq

so
^p

trf
 

pe
^n

es
ej

d 
sq

pt
ise

j 
et

&



specific  group* S tra ins 14 and IT war* negative in  glucose, but th e ir  

cross-r© actions in  perflava an ti sera (fAJfS, 64, 12, 24, 20*1, and 22) 

resu lted  in  evidence ind ica tive  of a close re la tio n sh ip  to  the typ ica l 

perflava  stra ins#  The glucose negative s tra in s  8 and 28 shewed l i t t l e  

sero log ical re la tio n sh ip  to  perflava  groupf however, these s tra in s  did 

not cross w ith an tise ra  of other groups of aerobic, non-pathogenle 

K eiseeria, i#e#, flaveseea*, sicca , or flava* The s tr a in  7925 was 

negative in  Maltose, fa iled  to  agglu tinate  i s  perflava  a n ilse ra  SAMS, 

id ,  and 14, bu t eresa-agglisiimated in  perflava  a n tise ra  12, 24, 20-1, 

and 22* The flava  s tra in s  86, 4, and 8*1, which were negative in  

sucrose, demonstrated a complete absence of c ross-agg lu tina tion  in  

perflava a n ti sera* However, a re la tio n sh ip  of c e r ta in  perflava  and 

flav a  s tra in s  was evidenced by the  c ross-agg lu tina tion  of s tra in s  

7925, 12, 24, 22, 10-1, l i f t ,  and IT in  flava  antisera*  Thus the 

im plications are th a t some sero log ical re la tio n sh ip  e x is ts  among the 

ferm entative ehromogenic species* The sucrose-negative s tra in s  

(I* flava) showed none of the  ser®logical sp e c if ic ity  of the perflava 

group, bu t e ther ferm entative s tr a in s ,  which f a i l  to  ferment glucose 

or m altose, appeared to  f i t  the sero log ical p a tte rn  of the perflava 

group* Thee# re s u lts  do not preclude the sero log ical re la tio n sh ip  of 

some perflava  s tra in s  to  flav a  s tra in s  as shewn in  tab le  4* These 

groups were su ff ic ie n tly  d if fe re n t as to be d istinguished by agglu­

tin a tio n  t e s t s ,  but demonstrated some degree of sero log ical re la tion*  

ship*

A sero log ical subgroup of the perflava group was suggested by 

U s e r  and Huntoon (1909)# The minor e ro ts-ag g lu tin a tio n  of s tra in s

.162896
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aerobic non-pathogani© Wljsaerla* th is  i s  la  iln® with th#

opinion expressed by thw B ritish  investigators*  the psrfl&va and flava  

groups described in  th is  study eould ba assigned as v a r ie tie s  o f 

1* pharyngis«
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4b in vestiga tion  of m s tra in s  of aerobic, non-pathogenie 

Bioiaaoria was undertaken to  detsrmlmo possible  se ro log ical re la tio n ­

ships which would aid in  th e ir  c la ss if ica tio n *  fee eross-aggiubiaatleii 

reactions of these s tra in s  in  IS an ti sera , produced by intravenous 

in je c tio n  of ra b b its , ware co rre la ted  with re s u i ts  of s tud ies on 

carbohydrate ferm entation and pigment production, previously recorded. 

Agglutinin absorption te s ts  were employed to  e s tab lish  fu rth er the  

re la tio n sh ip  of se ro log ical groups observed from cross-agg lu tination  

resu lts*

the perflava  s t r a in s ,  which were p lfsen tsd  and fom ented a l l  or

nearly  a l l  of the recommended carbohydrates, formed a sero log ical

group, The sim ilar antigenic re la tio n sh ip  of the perflava  s tra in s

was demonstrated fey cross-absorp tion  tes ts*  The ehromogenic flava

s tr a in s ,  which fom ented seme of the carbohydrates but fa ile d  to

ferment sucrose, deviated su ff ic ie n tly  from the sero log ical p a tte rn

o f  fee perflava  group as to  fee d istinguished by agg lu tination  te s ts*

However, a se ro log ica l re la tio n sh ip  of perflava s tra in s  to flava

s tra in s  was noted*

Br*nfeamv's s tra in s  of I* f  lave scene were se ro log ica lly  homogeneous*

fee  n o n -fe rm en ta tiv e , cbrosogenie, guinea pig is o la te s ,  designated as 

H, cavlae, were net re la ted  sero log ica lly  to  I#  flaveseens or to  any
i *m»     11 i immur*

of fee other species s ta le d *



411 stra in*  of ff* ca ta rrh a l!*  war® non-chraaogeaic,  biochemically 

Inactive  towards carbohydrates, and formed unstable suspensions in  

saline*

Two non-ehromogeaie s tra in s , which fermented a l l  recommended 

carbohydrates, wars se ro log ica lly  homogeneous organisms, and conformed 

In  general to  the d escrip tion  of I» sicca# Complete rec ip roca l 

absorption resu lted  between the  two s tra in s .

the name N eisseria pharymgla was suggested fo r  th e  ferm entative 

olureaegezile s tra in s  of aerobic xto&»p*thogeale Hole te r  ia#
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