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IHTRGBUGTIOH

The 32011 group o f  paracolon  b a c te r ia  {S tuart e t  a l  1943a) 

(S tu a r t  and R ustig ian  1943b) i s  composed o f  a number o f  organisms 

vhich show eomon biochem ical reaction©  in  b a s ic  media designed fo r  

th e  study o f  the  e n te r ic  group. They belong to  th e  genua 

garacolpbftstgqn (Borman e t  a l  1944) (Breed e t  a l  1948) and are  

members o f  the  species  aerogenoides. P re lim inary  s tu d ie s  revealed  

th e  presence o f  a  msaber o f  an tig en ic  groups b u t no fu r th e r  c la s s i ­

f ic a t io n  o f th e  somatic or f la g e l la r  f ra c tio n s  was attem pted (S tu a r t 

and R u stig ian  1943b)» With th e  increased  importance o f  th i s  group 

in  th e  m edical f ie ld  as  incit& nta o f  e n te r ic  d iso rd e rs , i t  was f e l t  

t h a t  a fu r th e r  study o f  th e  a n tig en ic  re la t io n s h ip s  w ith re sp e c t to  

th e  various som atic and f la g e l la r  f ra c tio n s  would seem to  o f fe r  a  

c o n tr ib u tio n  to  th e  epidemiology o f  th e  group, a© has p rev io u sly  

been dem onstrated in  th e  Salmonella group. With th e  above in  mind, 

th i s  paper w i l l  p re se n t an an a ly s is  by se ro lo g ic a l methods o f  th e  

som atic end f la g e l la r  an tigens p re se n t In  th i s  group. I t  w il l  a lso  

p re se n t any in te rlo c k in g  re la tio n sh ip s  between th e  members o f  th e  

group and th e  som atic and f la g e l la r  an tigens o f th e  Safcnnaajl-frfr 

group.



HISTORICAL BACKGROUND

In the  study o f  any members o f  the  fam ily  E nterobaeterlaeeae 

i t  i s  w ell to  'bear in  mind th a t  here i s  a la rg e  group o f c lo se ly  

r e la te d ,  h igh ly  in te g ra te d  and somewhat unstab le  b a c te r ia  which 

a c tu a l ly  form a continuous s e r ie s  o f ty p es , bo th  p h y s io lo g ic a lly  and 

s e ro lo g ic a lly  (F a rr  1939) (Wheeler e t  a l  1943) (Ssphra and Wassermann 

1945) (Edwards e t  a l  1948a).

B iochem ically , the  in te robao teriaQ eae may be separated  in to  

broad groups (Kaufffcmnn 1949). E arly  workers recognised  the  presence 

o f in term ed ia te  groups and attem pted to  s e t  vtp methods o f  

d i f f e r e n t ia t io n  by various combinations o f  biochem ical c h a ra c te r is tic s*  

Mae Conkey (1905) s tu d ied  c o l i  and c o l i - l ik e  organisms on the b a s is  o f  

fe rm entation  o f cane sugar and d u lc i te ,  and g e la t in  l iq u e fa c tio n , 

a c tio n  on litm us m ilk and in d o l production* Bergey and Deehan (1908) 

s tu d ied  th e  co li-aerogenes group w ith re sp ec t to  ferm entation  o f  

saccharose, d u lo i t ,  adon lt and is u l in ;  l iq u e fa c tio n  o f  g e la t in ;  Vogee- 

F roskauer (VF) re a c tio n ; in d o l re a c tio n  and m o tility *  Mac Conkey (1909) 

f e l t  th a t  the  t e s t s  in  use a t  th a t  tim e d id  no t allow  a d i f f e r e n t ia t io n  

o f  th e  la c to se  ferm enting b a c i l l i  adequately  and suggested th a t  

c e r ta in  o th e r t e s t s  were necessary* Bronfenbrenner and Davis (1918) 

suggested the  use o f la c to se  concentrations above 1$ in  id e n t i f ic a t io n  

o f  la te  la c to se  fem en ters*  Nungestor and Anderson (1931) noted con­

s id e ra b le  d iffe ren ce s  in  the  use o f l iq u id  and s o lid  media contain ing  

la c to s e .  Kennedy e t  a l  (1932) f e l t  th a t  some weight should be given 

to  the  f a c t  th a t  21 ou t o f  22 l a t e  la c to se  ferm enting s tr a in s  produced 

in d o l. Werkm&n and G illen  (1932) proposed a  new genus o f  G itro b ac te r
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f o r  c e r ta in  co li-aerogenes in te rm ed ia tes . KTiebel (193*0 s tu d ied  

a group o f non- la c to se  ferm enting b a c te r ia  iso la te d  from s to o ls  and 

concluded they were c lo se ly  re la te d  to  th e  colon group s in ce  they 

tended to  d is so c ia te  in to  la c to se  ferm enting organisms when cu ltu red  

in  %  la c to se  so lu tio n . T i t t s l e r  and Sandholzer (1935) made a 

d e ta ile d  study o f th e  c u l tu ra l  c h a ra c te r is t ic s  o f 29 methyl red  (M .l.) 

p o s itiv e  and ? .  p . negative E sch erich ia -d ero b ac te r in term ediate  c u ltu re s . 

They found th a t  on the  b a s is  o f c i t r a t e  u t i l i z a t io n ,  HgS production 

and th e  ferm entation  o f c e l l ih lo s e  and a -methy lg lucos ide these  

c u ltu re s  could he d iv ided  in to  6 major groups. However, they found 

an a d d itio n a l 25 subgroups on th e  b a s is  o f m o ti l i ty ,  production o f 

indo l and the  ferm entation  of o th e r carbohydra tes . C arpenter and 

F ulton  (1937) found th a t  th e  c u l tu ra l  and p h y sio lo g ica l c h a ra c te r is t ic s  

of 125 in term ed iate  s tr a in s  shewed such h e te ro g en ic ity  th a t  i t  was 

im possible to  c la s s ify  them w ith  methods in  use th en , bu t concluded 

th a t  primary c la s s i f ic a t io n  might be made on th e  b a s is  of th e  T .P . 

re a c tio n , c i t r a t e  u t i l i z a t io n  and the  M.E. re a c tio n . Malcolm (1933) 

f e l t  th a t  on the  b a s is  o f th e  T . P. re a c tio n , c i t r a te  u t i l i z a t io n ,  

ferm en tation  o f in d s l to l  and the in d o l re a c tio n  th a t  a l l  c o l ifo ra  

types could be arranged in to  a s e r ie s  o f v e i l  defined  subgroups.

Stokes e t  a l  (1933) s tu d ied  32 s tr a in s  of th e  Mp a ra c o liH group and 

found th a t  they produced some degree o f la c to se  ferm entation  in  5$ 

la c to se  b ro th . P a rr  (1933) f e l t  th a t  w hile a g re a t many t e s t s  had 

been used to  d i f f e r e n t ia te  c o ll  form in term ed ia tes  up u n t i l  th a t  tim e, 

a good working b a s is  was in d o l production , th e  M. S .-?«  P . reac tio n s  

and c i t r a t e  u t i l i z a t io n .  S tu a rt e t  a l  (1939) gave a suggested group­



4

ing  o f  slow lac to se -fe rm en tin g  coliform  organism  on th e  b a s is  o f  

la c to se  ferm entation  and th e  2kvie re a c tio n s  and fu r th e r  suggested 

th e  term "ab e rran t conform s" be used to  describ e  a l l  gram-negative* 

non-sporu la ting  b a c i l l i  which ferm ent la c to se  slow ly o r weakly a t  

37° C* The g en era l p ic tu re  se w s  to  be th a t  biochem ical re a c tio n s  

o f  th is  group only o f fe r  a  broad d a ss if le & tle m  and show no d e f in i te  

re la tio n sh ip s*

S ero lo g ica l work in  th e  c la s s i f ic a t io n  o f  th i s  group o f  organisms 

seemed to  o f fe r  much more toward th e  p ic tu re  o f  where each group stood 

in  th e  se rie s*  Gy&rgy (1920) s tu d ied  47 cu ltu re s  o f  paracolon  b a c i l l i*  

and w hile he was ab le  to  f in d  20 groups b iochem ically9 he f e l t  th a t  

th e i r  s e ro lo g ic a l behavior depended e n t i r e ly  on th e  colosy type* 

Trawinski (1924) s tu d ied  91 s t r a in s  o f  paratyphoid  B~2ike organisms 

is o la te d  from feces and according to  th e i r  biochem ical re a c tio n s  he 

p laced  them In  4 grotps* Be prepared  an ag g lu tin a tin g  serum in  

r a b b i ts  a g a in s t a  re p re se n ta tiv e  o f  each* Bach serum ag g lu tin a ted  

a l l  th e  members o f  i t s  own grcrcp to  the  same t i t e r  as  i t s  homologous 

organism b u t he ap p aren tly  d id  no t t r y  th e  se ra  a g a in s t the  o th er 

groups* F o th e rg il l  (1929) s tu d ied  a  group o f  organisms c a lle d  

" a ty p ic a l paratyphoid" b a c i l l i  from th e  s to o ls  o f  p a t ie n ts  su ffe rin g  

from "summer d iarrhea"*  W ithin the  grot$>* a g g lu tin a tio n  showed th a t  

th ey  were n o t a  homologous grovp l ik e  th e  typhoid b a c illu s*  Havens 

and Irw in  (1932) s tu d ied  v a r ia n ts  o f  Morgan*s b a c i l lu s  and found 

a n tig e n ic  changes as  d i f f e r e n t  v a r ia n ts  appeared* Sandlford (1935) 

s tu d ied  47 s t r a in s  o f  paracolon  b a c i l l i  o f  th e  o o lifo m  or in te r ­

m ediate type and found th a t  th e  organisms d id  no t a g g lu tin a te  w ith



5

paratyphoid a g g lu tin a tin g  serum, i s  a lso  found th a t  the group as a 

whole was ssro log !ca lle r heterogeneous h u t i t  d id  show some sm all 

degree o f common an tigens between in d iv id u a l s t r a in s .  X rieb e l (1936) 

s tu d ied  19 s tr a in s  o f  non-lactose ferm enting v a rian ts  o f  E scherich ia  

c o l l  and found th a t  c la s s i f ic a t io n  o f th e  c u ltu re s  by a g g lu tin a tio n  in  

d iag n o stic  se ra  was im possib le. Barr (1939) in  a review of co lifo rm  

b a c te r ia  s ta te s  th a t  c e r ta in  au thors e a r ly  emphasized th e  s e ro lo g ic a l 

h e te ro g en lty  of th e  co lifo rm  group and concluded th a t  " e ith e r  th e  

number o f kinds o f I sc h e r ie h ia  c o l l  i s  very considerab le  o r the 

s e ro lo g ic a l v a r ia b i l i ty  i s  very great* '. Pftluffo e t  a l  (1942) s tu d ied  

7 paracolon s tr a in s  which they  found to  be se ro lo g ic a lly  r e la te d  to  

th e  Salm onella. These s tr a in s  gave 5 se ro lo g ic  types and th e  an tig en ic  

com position was s tu d ie d . This was th e  beginning o f th e  work on the  

Arizona s t r a in s ,  s tu d ied  more fu l ly  l a t e r  on. Idwards e t  a l  (1943) 

s tu d ied  44 c u ltu re s  o f paracolon organisms and found th a t  they  had 

H and 0 a n tig e m  r e la te d  to  recognized Salmonella ty p e s . They 

d iv ided  th i s  group in to  14 types by an tig en ic  a n a ly s is .  S tu a rt e t  a l  

(1932a) s tu d ied  465 c u ltu re s  o f paracolon organ!mss biochem ically 

and s e ro lo g ic a l ly . They found th a t  th e  paracolon A erobacter group 

could be separa ted  in to  2 d iv is io n s  on th e  b as is  o f t h e i r  Bnric 

r e a c t io n s . D iv ision  I  gave s tro n g  v .p .  re a c tio n s , grew cm c i t r a t e  

and fermented oeU obiose in  24 hours. D iv ision  I I  gave week ? .p .  

reac tio n s  and d id  not ferm ent c e llo b io e e . In  th e  s tr a in s  o f th e  

second d iv is io n  they  found th a t  47.896 o f th e  cu ltu re s  were c lo se ly  

re la te d  o r id e n t ic a l  s e ro lo g ic a lly , n ea rly  a l l  o f th ese  cu ltu re s  had 

been iso la te d  from human so u rces . Some contained Salmonella a n tig e n s .



18 te s t in g  the  cu ltu re s  in  normal sad Salmonelln a a t is e ra

i t  was found th a t  they  were no more c lo se ly  r e la te d  to  normal 

A erobacter th an  to  Salm onella* Ho fu r th e r  a t t e s t  was made to  

f ra c t io n a te  th ese  an tig en ic  fac to rs*  In  subsequent work S tu a r t and 

R uetig ian  (1943b) s tu d ied  149 s tr a in s  o f one o f th e  more pathogenic 

o f  th ese  paraco lon  A erobacter culture® which they  c a lle d  32011* The 

work was s ta r te d  w ith 35 strain®  and other® added as  iso la ted *  A 

resuml o f th e i r  work w ith th i s  s t r a in  follow s i n Of th e  35 s t r a in s  

is o la te d  32 were a n tig e n lo a lly  id e n tic a l  or c lo se ly  re la ted *  As new 

c u ltu re s  were ob ta ined , however, i t  m s  ev iden t th a t  32011 was 

s e ro lo g ic a lly  heterogenous* Several s tr a in s  ag g lu tin a ted  in  serum 

d ilu t io n s  o f  1-160 and a number o f  o thers as  high as 1-1280 o f 32011 

a n t i s e r m ,  b u t f a i le d  to  reduce the  homologous t i t e r  when used to  

absorb the  a n tise rm *  E igh t types were f in a l ly  id e n tif ie d  and 85*2# 

o f  the  c u ltu re s  f e l l  in to  th ese  groups* A ll e ig h t possessed  in te r ­

locking  somatic and, in  seme in s ta n c e s , f la g e l la r  antigens* Three 

sero types had minor un labeled  somatic an tigens in  common w ith

M T O r i P  SalmoM ll* r u t  I s  law. Twenty-two of th e  

149 s t r a in s  d id  no t belong to  any o f th e  8 serotype®• These s tr a in s  

however, possessed an tigens in  common w ith one o r another o f  the  

8 serotypes* Fourteen of them ag g lu tin a ted  to  high t i t e r s  w ith one 

o r ano ther o f  th e  8 a n t is e ra  (5 to  the  homologous t i t e r )  b u t in  no 

in s tan ce  was the  homologous t i t e r  o f any a u t is m ©  reduced vpon ab­

s o rp tio n .* The p re se n t study i s  a  con tinuation  o f the  above work* 

Wheeler e t  a l  (1943) s tu d ied  th e  Salmonella antigen® o f  coliform  

b a c te r ia  and found th a t  those th a t  possessed complete or p a r t i a l
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tMilfflffiliiffi an tigens belonged to  various sec tio n s  o f  th e  co liform  

grorg>« Borman e t  a l  (1944) reviewed th e  taxonomy o f  th e  

I t t *■*& suggested th e  new genus im M S & M S & m  f <* 

c e r ta in  members o f  th e  in term ed ia te  group# This term  i s  mm accepted 

by Breed @t a l  (194#) • Saphra and Wasserxaann (1944) s tu d ied  th e  

se ro lo g ic a l re la tio n s h ip  o f  th e  and o th er

and concluded th a t  th e re  i s  considerab le  continuous in d iv id u a l 

v a r ia t io n  in  the  grotg) and th a t  th e re  a re  numerous biochanio&l as 

w ell as a n tig e n ic  in te rre la tio n ®  and t r a n s i t io n a l  forms among th e  

in d iv id u a l ty p e s ,  as w ell as between grotps3 spec ies  and genera*

M ichael and H arris  (1945) s tu d ied  paracolon  b a c i l l i  and found th a t  

on th e  b a s is  o f  th e i r  Imvlc re a c tio n s  they  f a i l  in to  groups th a t  a re  

an tigenie& H y s im ila r  in  them selves b u t d is s im ila r  from th e i r  counter* 

p a r t s  in  th e  ty p ic a l  co liform  groups* S tu a r t and Van Stratum (1945) 

s tu d ied  th e  a n tig e n ic  re la tio n s h ip s  o f 254 E sch erich ia  o o l i .  paraco lon  

and la c to se  negative c u ltu re s  iso la te d  from fe c a l  specimens o f in fa n ts  

in  two in s t i tu t io n s *  They found 47*8$ o f 115 c u ltu re s  from one 

in s t i tu t io n  to  be a n ifg e n le a lly  id e n tic a l  w ith  one o r another o f  

twelve c u ltu re s  used to  produce an tiserum s, w hile 69*3$ o f  139 c u ltu re s  

from th e  o th e r  in s t i tu t io n  were a n tig e n ic a lly  id e n t ic a l  w ith  10 

c u ltu re s  used to  produce an tise ra#  I t  was in te re s t in g  to  note th a t  

th e  percen tage o f c u ltu re s  from one in s t i tu t io n  a n tig e n ic a lly  Id e n tic a l  

w ith  c u ltu re s  from th e  o th e r was small* F e lsen fe ld  and loung (1945) 

s tu d ied  1200 paraco lon  organisms iso la te d  from d if f e r e n t  sources and 

found th a t  only 33 s t r a in s  o r ig in a tin g  from 10 eases showed g*imop«na 

0 or S h ig e lla  antigens* Barnes e t  a l  (1946) s tu d ied  a  group o f
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paraco lon  organisms iso la te d  from a sm all outbreak o f  m ild g a s te ro -  

e n t e r i t i s  and found them to  be biochem ically  and s e ro lo g ic a lly  re-* 

l a  ted* Edwards e t  a l  (1947) made a couplets review  o f  th e  Arizona 

paraco lon  group w ith  a  study o f  373 cu ltu re s  bo th  biochem ically  and 

se ro lo g ica lly *  These c u ltu re s  f e l l  in to  19 groups and 55 types by 

a n tig e n ic  analysis*  A ll a re  re la te d  to  the  Salm onella. West e t  a l  

(1947) s tu d ied  a group o f  d ip h asic  paracolon  cu ltu re s  which had been 

included in  th e  Arizona group a t  f i r s t*  An a n tig e n ic  ta b le  was 

worked out* showing th e  re la tio n s h ip s  to  each o th e r , to  th e  aono- 

phasio  Arizona s tr a in s  and to  th e  Salm onella* Kaufftoann (1947) (1951) 

s tu d ied  the  sero logy  o f the  c o l l  group w ith re sp e c t to  th e  0 , K and H 

an tigens and e s ta b lish e d  a d iag n o stic  schema* He concludes th a t  in  

th i s  group, c u l tu ra l  t e s t s  p la y  b u t a minor r o le ,  so the  type 

d iv is io n  has to  r e s t  on a s e ro lo g ic a l b a s is ’* • Edwards e t  a l  (194$) 

s tu d ied  2  s t r a in s  o f  an anaerogenic sucrose-ferm enting coliform  

b a c te r ia  which had S a in e p a llf  antigens* They were ab le  to  rev e rse  

th e  f la g e l la r  phases by c u l tu ra l  methods* S tu a r t  e t  a l  (194$) s tu d ied  

th e  an tig e n ie  re la tio n s h ip s  o f  765 Paraeolobaotnm  interm edin* c u ltu re s  

and observed th a t  59f were a n tig e n ic a lly  id e n t ic a l  w ith  one o r another 

o f 34 s tra in *  used to  produe* a n t is e r a .  They a lso  f e l t  th a t  a n tlg e n le  

c o n tin u ity  appears to  be muoh g re a te r  in  th e  P araco lobectnm  lafeer- 

a a g tm  group than  in  th e  P a rac o lo b aa tn n  aeroeenoldes and 

P arao o lo b ae trm  eollform * g ro tp s . Eduards e t  a l  (1948) s tu d ied  32 

s t r a in s  o f paracolon  organisms which had been s tu d ied  e a r l i e r  by Barnes 

and Cherry (1946)« In an a n tig e n ic  an a ly s is  they  were ab le  to  d iv id e  

them in to  8 s e ro lo g ic  types through th e  exam ination o f  th e i r  0 and H
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antigens* fhmj designated  th e  organisms as th e  Bethesda grcn^*

B u ttiau x  and K este loo t (1948) d isease  the  biochem ical and an tig en ie  

re a c tio n s  o f  *1 * o a ra c o li” and fin d  th a t  i t  poses q u ite  a  problem in  

d iagnosis , © specially  when the  paraco lon  organisms possess Salmonellfr 

o r  S h ig e lla  antigens* Scfcwab&cher (1949) s tu d ied  90 s tr a in s  o f  p a ra ­

colon b a c i l l i ,  and found th a t  th e re  was no co n stan t a s so c ia tio n  

between biochem ical and se ro lo g ic a l groups* There a lso  appeared to  be 

no an tig en  common to  a l l  or even the m a jo rity  o f  s tr a in s  studied*

S tu a r t and C arpenter (1949) s tu d ied  the f la g e l la r  an tigens o f  

E sch erich ia  c o l l  and found th a t  the  c o n tin u ity  o f  H an tigens in  th a t  

grotp  was f a r  l e s s  than  in  the  Salmonella group* Mushin (1949) s tu d ied  

36 s t r a in s  o f paracolon  organisms th a t  had been I so la te d  from -various 

sources* Using 9 a n tis e ra  prepared w ith  th ese  organisms she found th a t  

23 o f  th e  s tr a in s  were agg lu tinated* Seven o f  th ese  c u ltu re s  a lso  

re a c ted  in  Salm onalif a n t is e ra  and 16 rea c te d  in  S h ig e llp  an tise ra*  

Using th e  rev e rse  procedure w ith  5 Salm onal^  c u ltu re s  she found th a t  

none o f  them were ag g lu tin a ted  by th e  paracolon  a n t is e r a ,  while 15 o f  

16 s t r a in s  o f  S h ig e lla  reacted* Ho t i t e r s  a re  given so i t  i s  no t 

known how complete th e  re a c tio n s  were* Moran and Bruner (1949) made 

fu r th e r  s tu d ie s  on th e  Bethesda grcrcp o f paracolons and found th a t  9 

0 groups could be d iv ided  in to  25 se ro lo g ic  types on th e  b a s is  o f  th e i r  

H antigens* Bruner e t  a l  (1949) s tu d ied  the  BaHem$> groip o f p a ra -  

oolon b a c te r ia  bo th  b iochem ically  and se ro lo g ica lly *  A n tig en ica lly  th e  

45 c u ltu re s  s tu d ied  were d iv is ib le  in to  3 grovps and 21 s e ro lo g ic a l 

types* n ineteen  o f the  c u ltu re s  possessed f l  antigen# Edwards (1950) 

s tu d ied  $ c u ltu re s  o f  an in term ed ia te  co liform  organism which ex h ib ited
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Biochemical e tuM ee, A ll th e  c u ltu re s  used In  th i s  study 

conformed to  the  biochem ical p a tte rn  e s ta b lish e d  by S tu a r t  and 

B u stig ian  (19^3b). C ultu res 263I I  through C*7 ( ta b le  I )  were 

obtained  tram. B r. C. A. S tu a r t ,  Brown u n iv e rs i ty , providence,

Bhode Is la n d . C ultures 10-265 through SA-622 ( ta b le  1) were 

obtained from  Bar. 1 . A. Barnes o f th e  Navel M edical Besearch 

I n s t i t u t e ,  B ethesda, Maryland. C ultu res PIk6 through B352 

( ta b le  I )  v e re  obtained from a c u ltu re  c o lle c tio n  a t  th e  Army 

M edical Service Graduate School, Washington, D. C*

This group o f organisms ferm ents g lucose , m annito l, m altose, 

and occasionally  s a l i c in ,  in  2k h o u rs» Strong ac id  reac tio n s  and 

20-30$ gas a re  produced In  glucoses a moderate to  s tro n g  ac id  r e ­

a c tio n  and a bubble to  10$ gas is  produced in  m annitol; a moderate 

ac id  re a c tio n , v i th  o r  w ithout a bubble o f gas, i s  produced in  

m altose and w ith  s a l i c in  some s t r a in s  ferment i t  ra p id ly , o thers 

slow ly and seme a re  negative  w ith in  lS -2h hours. la c to se  and 

sucrose a re  fermented slow ly o r not a t  a l l ;  some s tr a in s  ferment 

one o r ano ther o r bo th  of th ese  carbohydrates in  about 6 days and 

o th e r s tr a in s  only a f t e r  3 bo k weeks. Growth occurs on c i t r a t e  

ag a r in  1 to  5 days. The Toges-Proshauer re a c tio n  is  p o s it iv e ,  

though i t  may be weak w ith  f re sh ly  iso la te d  s t r a i n s . Only 2 o f 

th e  s tr a in s  used In  t h i s  study were non-m otlle . Because o f the  

r e la t iv e ly  slow a c tio n  on m altose and m annitol in  lS~2*t hours, 

th i s  group of organisms alm ost always can be d is tin g u ish ed  e a s ily  

from o th e r  paracolon ty p es . Table I  g ives th e  biochem ical reac tio n s  

o f th e  organisms used in  t h i s  s tu d y .
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TABLE I

Biocbaaical Reactions of Paracolon Coltoras Bead ©-p«!£ Oh
Lactoe® Daxtroaa Sucrose Maltoao Maw&tol Salicin o >

Culture 8o« 2i* m 7BA 2 h m ?M 24 4S 7DA 24 m 7®A 24 m T D A 24 4S

86531 M» m . mm © © © «RK mm © © © © © w mm ♦ * 4
10 30 30 5 20 5 50 50

58031 M. mm m © © © m Ml m 4 © <g> * © © mm m m ♦ ♦ 4
15 20 20 b 10 b 20 50

58611 M» mm mm ® © © mm *W mm 4 © © + © © mm mm ♦ 4 mm

10 20 20 b 30 30 25 40 W

5 7 m
« mm mm © © © mm «r Mr 4 © © © © © m * mm 4M ♦ ♦ 4

15 60 fe 50 10 25 60

m n m m mm ♦ © © m ** 4m- 4 © @ ♦ © © mm «M -M ♦ ♦ 4
30 30 b 20 20 b 50 60

5621! mm m m © © © mm m *M ® © © © © © m m m * ♦ ♦ 4
15 30 30 5 30 40 5 30 50

6551! mm «, mm ♦ © © mm mm mm © © © © © © m 4M m ♦ ♦ 4
30 5 30 20 60 BO

6^ 31 m ■m « © © © m Mi* m © © (D © © © m . m Mr. ♦ ♦ 4
40 60 60 20 30 10 10 60

70S11 m m ® © ® m ** mm. ♦ © © © © © m m ♦ 4 4
15 30 30 b 30 30 15 60 50

SRC m m « © © © m mm mm © © © © © © mm m - M» ♦ ♦ 4
40 50 60 15 40 30 70 BO

G-X m mm © © © mm m mm ♦ © © ♦ © <D mm. mm m . ♦ ♦ 4
15 30 30 b 15 15 b 10

C-2 mm mm. m © © © mm mm. m © © © © © m mm ♦ ♦ 4
20 25 5 10 10 10 6©

c-5 m m mm © © © mm mm m © © © © © <S> mm- m ♦ ♦ 4
20 25 85 10 15 20 40

CU4 mm .mm m © © © M» *» m © <D * © g> mm m m . ♦ ♦ 4
10 20 a? 5 b 15

c -5 m m m © © © «* ms m ♦ © <D © © m m . m * ♦ 4
30 40 10 b 15 30 10

c-6 mm mm mm © © © mm. ** • Mfr © © * © mm m m ♦ ♦ 4
10 20 20 15 15 b 10

C-7 ■mm mm © © © am *  . ♦ © © ~S~ ® © — XJII _ 4- 4
15 30 30 b 10 10

10-265 m m m © © © m . m m © © © 0 © © © © © ♦ ♦ 4

25 10 10 15 25 25 15 40 30 40 40

10-505 mm m mm © © © ** m m 4 © © © © © *» Ml m ♦ ♦ 4
10 10 25 10 20

10*Sl$ mm m> Ml © © © m mm mm © © © © © — mm- mm ♦ ♦ 4
30 60 5 25 10 20

Hi-103 mm m * © © © mm m © © ® © © © © Ml ■4m mm * + 4
b 15 30 30 10 5 15 20 60 60 60 V

19*39? m m mm © © © *m mm Ml © © © © © © m m m ♦ 4 4
15 25 25 5 25 40 40 60 60 V

19-406 mm m» ♦ © © © Ml mm M* © © © © © © mm ♦ 0 ♦ 4 4
30 40 10 5 30 10 50 50 30 W

20*16? m + * © © © mm mm *» © © © © © m © © ♦ 4 4
b 10 30 30 5 15 60 60 60 20 20

22-4 m mm • © © © mm mm 4 © © © © © © © © ♦ 4 4
60 60 60 b 25 30 60 lo o 100 100

22-21 mm mm mm © © ® ** «* mm 4 © d> © © <E> m rnaft a* ♦ 4 4
13 40 b 10 £ 30

10-12S mm mm ® © © © mm •m 4 © © © © © mm «. * 0 4 4
20 15 50 50 b 10 20 40 10 W

140*1?? mm mm © © <B> M. mm © © © © © © mm mm «— ♦ 4 4
20 40 5 £5 25 SO 50 70

S2-125 mm «* m © © © w» m m ® © © © © © m m — ♦ 4 4
25 ?0 10 30 so 100

S & -I56 mm - mm © © © M» m m ♦ © © ♦ ©  ® m m -» * 4 4

30 50 90 b 15 20 b 40 60

S2-190B m Ml « © © © *» m rnm © © © © © © mm m m t ♦ 4 4
20 10 40 10 20 20 20 50 50

m - 2 2 k mm Ml mm © © © W0 mm m © © <D © © <D mm mm m t + 4 4
30 SO 5 50 30 60

100-65& mm M. mm © © mm ■rnm mm © © (B> © © m m* ♦ 4 4
25 50 20 40 10 50

100-794 mm mm mm © © © mm mm mrn © © © © © © mm mm tm ♦ 4 4
30 50 50 10 30 30 30 50 60

100-1505 mm Ml mm © © © * mm m - © © © + © © m m — + 4 4
10 50 50 5 15 20 b 40 60

Mo
ti

li
ty
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TABLE I (cont'd)

Biochem ical Reaction* o f Paracolon Cultures Used, ©
-p

Lactose Dextrose Sucrose M altose Mannitol S a lic in

Culture No* 24 43 7DA 24 48 7DA 24 48 7DA 24 48 7DA 24 48 7BA 24 48 7DA

103-57 mm mm « ©
50

©
60

©
60

- - - ©
10

©
40

® ©
30

©
50

©
60

• - * * 4

103-347 mm mm - ©
25

©
70

® - • - +
b

©
10

0 ©
10

©
30

©
60

- - - ♦ + ♦

114-3QA mm mm - ©
25

©
30

©
30

• - - + ©
5

©
5

♦
b

0
20

©
30

- - - + ♦

SA-153 - ©
15

©
25

©
90

(D - - - ©
15

©
50

0 ©
20

©
70

©
80

- - * ♦ ♦ ♦

SA-I63A - - ©
30

©
60

©
60

- - - ©
10

©
50

© ©
30

©
50

©
80

- * „ *4 4 4

SA-569SS - - ®
10

©
50

©
60

- . - ©
20

©
50

© ©
10

©
30

©
60

- - - + 4 4

SA-599 - * ©
20

©
40

©
40

- - ©
K ©

30
0 ©

40
©
70

©
80

- mm • •¥ + 4

SA-622 - - ©
25

©
40

©
40

- - - +
b

0
20

©
25

©
30

©
60

©
80

* mm -4 ♦ 4

P146 - - ©
15

©
35

® mm - * 4»
b

©
20

<B> ©
5

©
20

© - • mm ♦ 4 ♦

P173 - - ©
b

©
30

® - - - ©
10

©
20

© ©
30

©
60

<B> - - m + 4* 4

P139 * mm ©
10

0
20

0
20

• - mm ©
10

©
10

©
5 30

® mm - - ♦ 4 -

P206 - ♦
b

©
90

@
100

® - - » 0
10

©
20

© ©
30 %

® - mm <4 ♦ 4

P210 mm mm - ©
50

©
70

© - - ©
5

©
10

© ©
30

©
50

© - * - ■4 ♦ 4

P227 mm mm - ©
50

- - - 0
5

©
10

© ©
15

©
25

® - - • ♦ 4 4

P228 - - ©
20

©
35

® - - ©
15

©
35

0 ®
20

©
30

0 - - * ♦ ♦ ♦

P2ij6 - - 0
15

©
40

©
4o

- - * +
b

©
10

©
10

©
10

©
25

<g) - - - ■4 ♦ ♦

P2p0 - - ©
10

©
30

(B> - - “ 0
5

©
15

- ©
5

- - . . + 4 4

P253 « - ©
10

©
4o

d> - - - ©
5

©
15

® +
b

©
15

© - - + 4 4

P260 - - ©
10

©
50

(§> - - * ©
20

©
30

©
20

©
35

©
50

(E> - - - •4 4 ♦

P281 - - ©
10

0
60

0 4*» - ©
5

©
20

® *
b

©
15

® - - - + 4 4

P319 - - ©
10

©
35

<S> mm - *
b

©
15

© ©
5

©
20

© - - - ♦ ♦ 4

P344 - - ©
10

©
50

® - - - +
b

©
20

♦
b

©
15

- *4 4 ♦

P352 -  - - ®
40

©
60

<B> • - - ©
10

©
25

© ©
30

©
50

© - * - <4 4 4

-  N egativej No reaction  in  carbohydrates

♦ Acid only in  carbohydratesj p o sitiv e} + P o sitiv e , Weak reaction
w

©  Acid and g a s, 10%  gas 
10
+ A cid, bubble o f gas 
fe

(S> Reaction reversed -  acid  to  a lk a lin e  

24 Incubation for 24 hours 

43 Incubation for 48 hours 

7BA Incubation fo r  7 days

Mo
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The ferm entation  re ac tio n s  in  carbohydrate b ro ths were s tu d ied  

using  a  0 *5$ amount o f the  re sp ec tiv e  carbohydrate and brom c re so l 

p u rp le  as  an in d ic a to r  (Baoto Purple Broth Base, dehydrated)* C itr a te  

re a c tio n s  were observed on Simmon1® c i t r a t e  agar (Bifco) • T ests  fo r  

th e  Voges-Proskauer re a c tio n  were made by growing th e  organism in  

Bacto M*R*-?*P* media fo r 24 hours* Three ce V o f  a  50$ so lu tio n  o f  

potassium  hydroxide which contained 0 *3$ c re a tin  was then  added to  

an equal amount o f  th e  incubated cu ltu re  o f the  organism* I t  was 

shaken v igo rously  and observed fo r  24 hours* A p o s it iv e  re a c tio n  m s  

in d ic a ted  by the  p roduction  o f  a  red  color* M o tility  m s  observed on 

th e  media recommended by Edwards (1942), using  p e t r i  d ish  cu ltu res*

S ero lo g ica l s tu d ie s * S ero lo g ica l s tu d ie s  on th i s  groi?) o f  

organisms followed th e  p a t te rn  s e t  vp by Edwards (1942) in  the  study 

o f  th e  Sniwoqallfr grot$> and a lso  th a t  followed subsequently  by 

Edwards, West and Bruner (1947), Edwards, West and Bruner (1943), and 

Moran and Bruner (1949)*

P rep ara tio n  $£  a n t is e r a * Somatic an tigens were prepared  fo r  th e  

immunization o f r a b b its  by in o c u la tio n  o f  a tube o f  T ryp ticase Soy 

B roth (Baltim ore B io lo g ica l L aboratories) end incubation  a t  37° 0 

fo r  24 hour®. The c u ltu re  was th en  p laced  in  a  b o ilin g  water b a th  

and held  th e re  fo r  2 hours* I t  was then  cooled and standard ized  to  

a nephelcm eter # 3 read ing  w ith s t e r i l e  0,85$ s a lin e .  This c u ltu re  

was then  checked fo r  s t e r i l i t y  in  T ryp ticase  Soy b ro th  and Thio- 

g ly e o lla te  media* I f  s t e r i l e ,  i t  was then  ready fo r  inoculation*  

C e rta in  o f th e  s tr a in s  were found to  be h igh ly  to x ic  to  th e  rabbit®  

when given  in travenously  f so i t  was necessary  to  a l t e r  th e  above



procedure by au to d a v in g  th e  c u ltu re  fo r  2§- hours a t  15 lb s  in s tead  

o f  b o ilin g  i t*  Edwards e t  a l  (1943) had used b ro th  cu ltu re s  heated 

to  121°  C fo r  2§* hours fo r  p rep a ra tio n  o f  th e i r  s e r a ,  and found them 

to  be eq u ally  s a tis fa c to ry  w ith se ra  prepared  from cu ltu re s  th a t  were 

b o iled  a t  100° C. The ra b b its  were then given the  follow ing amounts 

o f the  an tig en  in  an ear v e in  a t  four day in te rv a ls*  0*5 ce , 1*0 cc , 

2*0 ce and 3*0 cc • The r a b b its  were t r i a l  b led  6 - 8  days a f te r  

th e  l a s t  inocu lation*  I f  th i s  b leeding  showed th a t  th e  t i t e r  was no t 

s a tis fa c to ry  (1-1280 o r above) a f in a l  in o cu la tio n  o f  1 ee o f  a heavy 

suspension o f  th e  organisms m s  given* Six to  e ig h t days l a t e r  the 

ra b b its  were b led  a s e p t ic a l ly  from the h e a r t ,  th e  blood was allowed to  

e lo t  aiad the  serum removed and preserved  w ith aqueous m erth io la te  

(1-20,000).

f la g e l la r  an tigens were prepared by f i r s t  enhancing the  m o ti l i ty  

o f  th e  cu ltu re  by a  number o f passages through m o ti l i ty  agar* C ultures 

were in ocu la ted  a t  the  s id e  o f the p e t r i  d ish  o f  sem i-so lid  agar and 

allowed to  incubate a t  30° 6 fo r  1 8 - 2 4  hours* The organism was no t 

considered s a tis fa c to ry  u n less  i t  had spread to  th e  opposite  s id e  o f 

th e  p la te  w ith in  th a t  period  o f  time* Most o f the  organisms met th a t  

c r i t e r i a  a f t e r  2 - 4  passages in  the sem i-so lid  media* One lo o p fu l 

was then  in ocu la ted  in to  a tube o f  T rypticase Soy b ro th  which was 

allowed to  incubate overn igh t a t  30° C* One ce o f th i s  cu ltu re  was 

th en  in o cu la ted  in to  50 cc o f T ryp ticase Soy b ro th  which m s  incubated 

overnight* Next day an equal amount o f  0»6% form alin!zed normal 

s a lin e  was added to  the  c u ltu re . This was allowed to  stand  overn igh t 

a t  room tem perature and was then  standard ized  to  nephelometer # 3
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standard  w ith 0 .3$  form alin ized normal s a lin e .  S t e r i l i t y  was then 

checked as above and in o cu la tio n s  made in to  ra b b its  as has been 

d escrib ed . The r a b b its  were t r i a l  b led  a f t e r  6 - 8  days and a  t i t e r  

o f  1-5120 was considered adequate. Most t i t e r s  ran  1-10,240 and h igh­

e r  bu t i f  an adequate t i t e r  was no t reached a  f i f t h  in je c t io n  o f 

3 .0  cc was given* The ra b b its  were then b led  and th e  serum preserved  

as has been described  above.

BgjWBSfafcttg.B a£ S & a a im  a£ d ip h asic  f la g e l la r  f r a c t io n . .  T ests 

were made to  determ ine i f  th ese  c u ltu re s  contained d ip h asic  f la g e l la r  

an tigens by using  th e  tech n ic  o f Card (1937). One te n th  o f a ec o f 

antiserum  was added to  15 cc o f m elted , cooled, sem isolid  agar and 

the  m ixture poured in to  a p e t r i  dish* A fter th e  agar had hardened th e  

medium was in o cu la ted  w ith a loop fu l o f  the  homologous s t r a in  on one 

s id e  o f  the  p la te .  The d ish  was incubated in  an u p rig h t p o s it io n  a t  

30° C fo r  48 hours. In  case o f the  presence o f  a second phase a 

swarming o f  the  organism takes p la c e , while the  homologous phase i s  

suppressed. lone o f the  c u ltu re s  in  th i s  s e r ie s  shoved d ip h asic  

f ra c tio n s .

A gglu tination  t e a t s . Somatic and f la g e l la r  an tigens as prepared 

above fo r  th e  p roduction  o f a n tis e ra  were used in  th e  tube agglu­

t in a t io n  t e s t s  which dem onstrated the homologous and heterologous 

f ra c tio n s  o f th e  s tr a in s  in  th is  study* The som atic an tigens were 

p repared  in  la rg e  tubes (40 cc ) o f  T ryp ticase Soy b ro th , b o iled  fo r  

2 hours and then  s tandard ised  to  nephelometer # 1 s tandard  fo r  th e  

performance o f  the  te s t*  Mo d ilu t io n  o f  th e  f la g e l la r  an tigens was 

necessary when prepared  as described  above fo r  th e  performance o f the



a g g lu tin a tio n  t e s t s  , s in ce  th e  suspensions vere  o f the  propel* d e n s ity .

A ll normal s a lin e  f o r  a g g lu tin a tio n  te s t s  and fo r  a l l  procedures 

throughout th e  study was prepared using Merck reagent grade sodium 

c h lo rid e  (H u e  l a h e l ) .

Doubling d ilu tio n s  o f  the  an tiserum  in  normal s a lin e  v e re  made 

from 1 - 1 0  through 1-2560 f o r  th e  somatic an tigens and from 1 - 2 0  

through 1 - 10,2^0 fo r  the  f la g e l la r  an tig e n s . Five ten th s  o f  a m  

amounts o f  the  d ilu te d  serum vas added to  a sm all t e s t  tube and 0*5 cc 

o f the  s tandard ized  an tig en  added, f e a ts  v i th  th e  somatic an tigens 

v ere  Incubated a t  50° C in  a v a te r  bath  fo r  one hour and then allowed 

to  s tan d  overnight a t  room tem perature before read ing . With the 

f la g e l la r  a n tig e n s , th e  t e s t s  v e re  incubated a t  50-52°  0 fo r  one hour 

and then  read . T ite r’s v e re  read  as th e  h ig h est d i lu t io n  g iv ing  a tvo 

plus re a c tio n .

A gglu tin in  abso rp tion  te c h n ic . A bsorption o f somatic a n tis e ra  

v e re  c a rr ie d  out a t  f i r s t  by using th ic k ly  poured p e t r i  p la te s  of 

Bacto H eart In fu sio n  ag a r , s treak ed  v i th  co tto n  swabs which were 

heav ily  impregnated w ith  growth from a 2h hour agar s la n t  o f  th e  

c u l tu re .  One swab was used fo r  each th re e  plate© s trea k e d . A fte r  

2k hours incubation  a t  37° C growth vas removed v i th  2 .0  ce  of 

s t e r i l e  normal s a lin e  p e r p la te  and tra n s fe rre d  to  s t e r i l e  15 cc 

cen trifu g e  tu b e s . These suspensions vere  then  b o iled  fo r  2 h o u rs . 

Organisms v ere  packed by c e n tr ifu g a tio n  a t  3000 I.P .M , fo r  h0-60 

m inutes, th e  supernatan t d iscarded  and a serum d ilu t io n  o f 1-10 

vas added to  the  packed c e i l s .  Growth from one p la te  vas used fo r  

each 2 .5  cc o f s e r m. d i lu t io n .  Three absorp tions vere  c a rr ie d  out 

a t  37° C, th e  f i r s t  f o r  one hour, the  second fo r  l i  hours and the
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th i rd  fo r  2 hours. A fte r  th e  th i rd  ab so rp tio n  the  serum vas checked 

fo r  th e  complete removal of th e  homologous f ra c t io n  by a tube agglu­

t in a t io n  t e a t .  This vas th e  c r i t e r i a  used throughout th e  study to  

determ ine i f  ab so rp tio n  had been com plete. I f  i t  vas found th a t  a l l  

homologous f ra c tio n s  had been removed th e  serum vas then  used fo r  

tube a g g lu tin a tio n  s tu d ie s  v i th  bo th  the  homologous organism and the  

heterologous s t r a in s  which had shewn t i t e r s  o f  1-160 o r above, as 

a n tig e n s . I t  was l a t e r  found th a t  i f  ab so rp tio n  vas c a rr ie d  out a t  

50°  0 , only two v e re  g en era lly  necessary  to  remove th e  homologous 

som atic f ra c t io n .  Host o f  th e  work vas completed using  th e  h igher 

tem perature . I t  vas a lso  noted a t  th i s  tim e th a t  th e  T ryp ticase  Soy 

ag ar g re a tly  enhanced th e  smoothness o f th e  c u ltu re s  so i t  vas 

s u b s ti tu te d  e a r ly  in  th e  work far the  H eart in fu s io n  ag a r . Also by 

using  K olle f la sk s  i t  vas found th a t  an equ iva len t amount o f packed 

organisms could be obtained in  th e  r a t io  of one H olla f la s k  to  3 

p e t r i  p la te s .  The f la sk s  v e re  inocu la ted  v i th  one to  2 cc o f a 2b 

hour b ro th  c u ltu re  o f th e  organism and th e  growth removed by th e  

a d d itio n  o f 3 cc o f s a l in e .  The procedure vas then c a rr ie d  on as 

described  above.

A bsorptions fo r  th e  f la g e l la r  an tigens v e re  c a rr ie d  out by 

in o cu la tio n  o f K olle flashes con ta in ing  73 cc o f T ryp ticase  Soy agar 

v i th  3 cc o f  a T ryp ticase  Soy b ro th  c u ltu re  o f th e  organisms which 

had prev iously  been passed through sem isolid  agar to  enhance th e  

m o ti l i ty ,  as has p rev iously  been describ ed . These cu ltu re s  v e re  in ­

cubated a t  30° C f o r  2b hours and the  organisms v e re  removed from the  

su rface  by gen tly  t i l t i n g  th e  p la te  back and fo r th .  The organisms
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were poured in to  a s t e r i l e  15 cc cen trifu g e  tube and an equal amount 

of 0 .Of, form alin ized  0 .85$ p h y sio lo g ica l s a lin e  added and th e  re s u l ta n t  

m ixture allowed to  stand  overnight a t  room tem peratu re . The growth 

from one f la s k  was used to  absorb up to  10 cc of a 1-20 d i lu t io n  o f 

the  serum a f t e r  th e  organisms had been packed by c e n tr ifu g a tio n  a t  

3000 K.P.M. f o r  ^0-60 m inutes. One ab so rp tio n  was c a r r ie d  out a t  50° C 

fo r  one hour and th e  re s u l ta n t  serum was used to  make d ilu tio n s  fo r  

t r i a l  tube ag g lu tin a tio n  t e s t s  as described  above. C e rta in  o f  th e  

s tr a in s  req u ired  fu r th e r  absorp tions w ith  th e  packed organisms to  

remove a l l  homologous f la g s  H e r  f r a c t io n s . When complete removal was 

found th e  serum was used in  tube a g g lu tin a tio n  t e s t s  w ith  the  h e te ro ­

logous s tr a in s  which had shown re a c t io n s , as  an tig e n s .

S tud ies w ith  Salmonella a n t i s e r a . Using 2k hour T ryp tlease  Soy 

ag a r s la n t  cu ltu re s  o f th e  organisms and Salmonella somatic a n tis e ra  

a l l  s t r a in s  were te s te d  fo r  th e  presence o f Salmonella f ra c tio n s  

according to  the  techn ic  of Edwards and Bruner (19^2). This s l id e  

a g g lu tin a tio n  techn ic  gave e x c e lle n t r e s u l t s . To t e s t  f o r  the  presence 

o f salm onella f la g e l la r  f ra c t io n s ,  th e  techn ic  as described  by the 

same au thors was used. Here, w ith  th e  tube a g g lu tin a tio n  t e s t s ,  i t  

was necessary to  t e s t  b lin d ly  fo r  bo th  phase one and phase two f r a c t io n s .
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RESULTS AMD DISCUSSION 

Somatic s n tla s B u  Table I I  shows the  r e s u l ts  o f  the  cross 

a g g lu tin a tio n  t e s t s  in  32 somatic an tise ra#  From th e  f i r s t  i t  was 

suspected th a t  i t  would be necessary  to  p repare  q u ite  a number o f 

a n tis e ra  to  o b ta in  re ac tio n s  to  t i t e r  o f  a l l  s tra in s#  Hence th e  

f i r s t  10 a n tis e ra  prepared were from the  group o f organisms a p p l ie d  

by Dr# C# A# S tu a r t .  As i t  was found th a t  a l l  o f  th ese  a n tis e ra  d id  

no t give complete re ac tio n s  w ith  a l l  the  s t r a in s ,  o th er a n t is e ra  were 

prepared using  next the  c u ltu re s  supplied  by Dr# Barnes and f in a l ly  

those obtained from the Army Medical Center# From the  re a c tio n s  

shown in  th is  ta b le ,  a l l  heterologous s tr a in s  showing a  t i t e r  o f  

1-160 o r  h igher were used to  absorb th e  homologous a n tise ru a  w ith 

som atic antigens# A fter absorp tion  o f  a l l  homologous a g g lu tin in s , 

each serum so prepared  was used in  a s e r ie s  o f  a g g lu tin a tio n  t e s t s  

to  determ ine i f  th e  heterologous s tr a in s  had removed a l l  o r only a  

p a r t  o f  the  frac tio n s#

A ntisera  o f  c u ltu re s  10-848, SA-599, P206 and P210 gave no 

re a c tio n s  above a t i t e r  o f 1-160 except w ith th e  homologous organism s, 

so were considered to  be s in g le  fa c to r  sera#

Tables I I I  through XXIX give th e  r e s u l ts  o f th e  somatic 

a g g lu tin in  abso rp tion  s tu d ie s  o f a l l  o th e r a n t is e ra  prepared fo r  

th i s  study#



TABLE II
RESULTS OF AGGLUTINATION IN SOMATIC ANTISERA

ANTISERA

to

26311
32011
32611
mn
44511
56211
63511

SR.C
C-l
C-2
C-5
C -4
C-5
C-6
C -7

10'S

22-4
M l

82-125
82156

03-51

S4-153

SA'622
PT46
P175
P-I89
P-206
P-210
P-221
P'228
P'246
P-250
P-255
P-260
m i
P-319
P'344
P'352

1280
0
0
0
20
40
0
0
20

20

20
0 .

20
20
0
0

2560
40
40

40

0
0
0
80
0
0
0

80
5120*

0
0

2560

0
20
0
0
0
20

2560
o
0
0
0

640
20
0

20
0
0
0
80
0
0
160
0
o
0

20
2 0
0
0
20
40
0
0
0

40
20
0

20
0
0
0
40
0
0
0

20
40
2560

0
0
0
0
160
40
20
20
40
0
0
0

40
0
0
0
0
o
0
0
0
0
o
0
0

20
20
0
0
0
0
20
20
0
0

0
0

20
0
0
0

0
0
0
0
0
0
0
20

0
0
0
0

20
20
0
0
0

40
20
40
0
0
0
0

40
0
0
0
20
0

40
40
0
0
0

80
20
0
0
0
0
0

40
0
40
20
0

20
320
0
0

40
20

2560
0
0
0
40
0
0
0

40
0
0
0

20

0
0
0
0

20
40
20

5120"

0
0
0
0
40
20

20

40
40
80
0
0

20
0
0
20
0
0
0
0
0
0

20
20
0
0
0
0

20
0
0
0
0
0
0
0
0
0
0

20
0
80
0

20
0
0

20
0
0

80
0
20
0
0
0
0
0
0
80
0
0

20

2 0 .

0
20
40
0
0
40
40

0
0
0

4 0
2D
0
0
0
0
0
0
o

20
o
0
80
20
0

20
0
20

20
20
20
0
20
0
0
160
20
0
20
0

7 ! h o l e  n u m b e r s  r e p r e s e n t  r e c i p r o c a l s  o f  t i t e r s  o b t a i n e d «



TAB1S I I I

R esu lts o f S m a tic  A gg lu tin in  
A bsorption Study o f C u ltu re 

26311

AQsL77

1280

SRC
26311 *0"
JSBftfe2Sa&9iL.
Absorbed by 
26311

640 232.

640640 20320 320320 320

640160

100-794

1280 20320320 320103-147 320

320160160 160 160 20

SRC

160160160320320G -l

640160 320320 320P319



joosl

6m

o

o

o

40

m

160

160

0

0

TABU IV

Eesult®  o f Som atie A gglu tin in  
A bsorption Study o f C u ltu re  

32011

32011 100-1305 32611 C—6 C~7... . P173 _ -  **2L

2560 2560 1280 640 320 320 1 6 0 ... 2560

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

160 160 160 0 0 0 0 30

160 320 320 0 0 0 0 640

320 320 320 0 0 0 0 320

320 640 320 0 20 20 0 320

0 0 0 0 0 0 0 0

320 640 640 0 20 20 0 320
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TABUS ¥

R esu lts o f Somatic A gglu tin in  
A bsorption Study o f C ultu re 

32611

-Sera*- ............................... In tie e n s ..................

.....32$H .r—.... - . 40*^128....... 103—147 C—6 G~7
32611 »0« 
Bn& taorbed.... - ...1280 _ _ .2560 ... __ 1 6 Q _ . 320 .... 320............,.
Absorbed by 
32611 0 0 0 0 0

40-128 40 0 0 40 40

103-147 160 0 0 40 40

G—6 320 640 80 0 0

C~7 160 640 40 0 0

TABU VI

R esu lts o f Somatic A gglutin in  
A bsorption Study ofCultur®  

37711

A ntiseim ................ .................. .................

...3 7 m .... ..103-57..... ... 0 -4  .... P146 ...£253.... ....£260 .......
3 7 m  «0» 
bnabsorbed - -1 2 8 0 - ju a o .... . 80 _ 640 .....1280 1280
Absorbed by 
3 7 m 0 0 0 0 0 0

103-57 0 0 0 0 0 0

C~4 640 640 0 640 640 640

P146 0 0 0 0 0 0

P253 0 0 0 0 0 0

P260 0 0 0 0 0 0



TABLE V II

R esu lts  o f  Somatic A gglu tin in  
A bsorption Study o f C ultu re 

44311

 A ntigens

100-658 SA-163A

Serum

0-6 C-7

12801280160 M BM B 12801601280 320

160160 16032019-397

16016016016020160160100.

160160160160160

1601601600-6

160160160160

P173

160P227

160

P281
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TABLE fXXI

B ee u lts  o f Somatic A gglatii& a 
A bsorption  Study o f C u ltu re  

56211

. 568SH ^ l w Ji0~l77.*:... 824.908 I0CW<& 105-41*7 _ m a _ m m 6SM1 SEC « i MW P260

tfnabsorbed 2560 8560 61# Ufifl 1200 160 160 m '.* * * 160 38©

56ilX 0 2)0 0 0 § 0 0 160 0 20 0 0 60 1#

l#*4£g 0 0 0 § 0 0 0 SO 0 1# 0 160 bo 1#

1*0*477 6$*© 2560 0 0 0 12S0 0 m © © 0 2© m 1#

SB-19C® 61*0 0560 0 0 0 12S0 © m 0 1# 0 0 m 1#

100-79^ 61*0 2560 0 0 0 1260 © m 0 20 0 20 ko 1#

1Q>41*7 0 0 0 0 0 0 © so © 1# 0 0 m 20

32611 320 62)0 0 0 0 320 0 160 © 2© © © m 20

377H 61*0 2560 160 SO i{0 m m 0 0 1# © 2© 320 © ©

26311 61# 2280 0 0 0 61# © so © 20 © 1# 1#

6Si4ll a # 2560 0 0 0 12S0 0 m 0 © 1# © 10 2©

2560 0 0 0 12S0 20 m 0 2© 0 160 m 1#

0*4*. 1260 2560 20 0 1# 1260 20 m © 1# 1# 0 so 1*0

M W 1200 256® 1# 0 00 1260 0 © i|© ko 1*0 330 0 ©

P260 61# 2560 20 0 0 1260 0 0 0 © ©0 to © ©
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TABLE 22

R esu lts o f Somatic A gglutin in  
A bsorption Study o f C ultu re 

63511

Serum A ntigens

63511 -37711 C-A PU 6 P253 P26G
63511 *0* 
Inabsorbed 5120 160 .160 ......320 ..... ....... 160 160
Absorbed by 
63511 0 80 0 20 80 40

37711 2560 0 20 0 0 0

C—4 1280 20 0 20 40 40

PU 6 1280 0 0 0 0 0

P253 1280 0 0 0 0 0

P260 1280 0 0 0 0 0

TABLE X

R esu lts o f Somatic A gglu tin in  
A bsorption Study o f C ulture 

68411

Serum ........,... . ........... Anti

68A11 10-305 C-3 .....0 - 4 ..........................
68411 *0" 
Unabsorbed 5120^ 

(40.960)
2560 2560 640

Absorbed by 
68411 0 0 0 0

10-305 0 0 0 0

C-3 0 0 0 0

C-4 2560 2560 1280 0
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tm m  11

R esu lts  o f Somatic A gglu tin in  
A bsorption Study o f C ultu re 70911

Serum . ..Antigens..............

7oan 10-265 .. 2 2 -4 ... SA-153.. 0—2 0-3...............7bin #o» 
UnsbaocbM 5120 . 12M ... 2560... .....3.20....... . 2560 160
Absorbed by 
TOSH 0 0 0 0 0 0

10-265 0 0 0 0 0 0

22-4 0 0 0 0 0 0

SA-153 640 640 640 0 1280 80

C-2 0 0 0 0 0 0

C-3 1280 640 1280 320 SO 0

TABLE XIX
R esu lts o f Somatic A gglutin in  

A bsorption Study o f C ultu re 
14-103

14-103 82-156 SRC
14-103 »0« 
Unabsorbed 1280 ....1 6 0 .  _ 160 . 160 . . . __
Absorbed by 
14-103 0 0 0 0

82-156 1280 0 0 0

114-30A 0 0 0 0

mo 1280 0 0 0



TABLE XIII

R esults o f Somatic A gglutinin
Absorption Study o f Culture

19-397

Serum A ntigens

19-397 ___2Q-l67 82-125 ... 100-658 _..SA-163A 32611 C-6 C-7 P173
19-397 »0* 
Dnabsorbed 2560 160 320 6AjO . 320 160 2560 1280 160 _
Absorbed by 
19-397 0 0 0 0 0 0 0 0 0

20-167 2560 0 160 160 160 40 1280 1280 80

82-123 1280 0 0 160 40 20 64O 640 0

100-658 1280 0 80 0 160 20 640 64O 0

SA-163A 1280 0 0 160 0 40 640 64O 0

32611 1280 20 160 160 80 0 1280 1280 80

C—6 320 0 0 20 20 20 0 0 0

C-7 6^0 0 0 40 20 40 0 0 0

P173 640 0 0 80 0 20 640 640 0



TABLE XIV

R esults o f  Somatic A gglutinin
Absorption Study o f Culture

19-406

S e r n a A n t i g e n s

X S M 0 6 1 0 - 2 6 5 2 2 —4 8 2 —1 5 6 H 4 - 3 0 A __ 7 0 8 1 1 G—2 P 3 1 9 . . . . . . . . . . . . . __
1 9 - 4 0 6  »Q» 
U n a b s o r b e d 1 2 8 0 2 6 0 1 6 0 - 3 2 0 3 2 0 . 3 2 0 1 6 0  _ 3 2 0
A b s o r b e d  b y  
1 9 - 4 0 6 0 0 0 0 0 0 0 0

1 0 - 2 6 5 3 2 0 0 0 SO 1 6 0 0 0 1 6 0

2 2 - 4 3 2 0 0 0 SO 1 6 0 0 0 1 6 0

6 2 - 1 5 6 1 6 0 s o s o 0 0 1 6 0 2 0 SO

1 1 4 - 3 0 A 1 6 0 s o 1 6 0 0 0 1 6 0 2 0 4 0

7 0 8 1 1 3 2 0 0 0 1 6 0 1 6 0 0 0 1 6 0

0 - 2 1 6 0 0 0 SO 1 6 0 0 0 1 6 0

P 3 1 9 8 0 s o SO 8 0 8 0 1 6 0 2 0 0



TABUS X?

R esults o f Somatic A gglutinin
Absorption Study o f Culture

20-16?

§ssm.
0-6

Absorbed by 
20-167

64019-397

100-658

6400-7 20

TABLE X?X

R esu lts o f Som atic A gg lu tin in  
A bsorption Study ofC ultur*  

22-21

Serum sna

22-21 19-397 40-128 103-147 36211 . .C -6.. C-7
22-21 tt0" 
Dnabsorbed .... 1280... 160 640 320 160 m 160...
Absorbed by 
22—21 0 0 0 0 0 0 0

19-397 320 0 160 160 80 20 20

40-128 320 80 0 40 0 80 80

103-147 320 160 20 0 0 160 160

56211 320 0 0 20 0 0 0

0-6 320 40 320 160 320 0 0

C-7 320 40 320 320 320 0 0



TABUS m i

R esu lts o f Som atic A gglu tin in  
A bsorption Study o f C ultu re 

89-224

32611 F173
89*224 "0*
Unabsorbfd 2560 160
Absorbed by 
89-224 0 0 0

32611 640 0 0

P173 320 0 0



TABUS m ix
R esu lts o f Somatic A gglu tin in  

A bsorption Study o f C ultu re 
100-658

Serum . . Anti& pm

100-658 19-397 20-167 ..82-125 .. 34-1634 .. _ .326U 0—6 C-7 P173 P281
100-658 *0" 
Unabfforbed 2560 1280 1280 1280 _..2160.... _ .....3 2 0 .. 1280 1280 640 160
Absorbed by 
100-658 0 0 0 0 0 0 0 0 0 0

19-397 2560 0 20 160 160 40 160 160 80 80

20-167 2560 320 0 320 320 320 320 320 32o 160

82-125 1280 80 0 0 20 40 160 160 0 0

SA-163A 1280 40 0 0 0 40 160 160 0 0

32631 2560 160 20 160 160 0 320 160 30 40

C-6 1280 80 0 80 160 40 0 0 80 40

C-7 2560 SO 0 80 160 40 20 0 80 80

P173 640 40 0 0 0 0 B0 40 0 0

P281 1280 80 0 0 20 40 160 160 0 0



table r a

R esu lts o f  Somatic A gglutinin
Absorption Study o f Culture

114-3OA

Serum A ntlgena 

ZD—177 82-156 C-3

160

SRO

1280 12805120
Absorbed by 
1U-30A

160 1601280 640 160160

19-406 1280 160

160 320

82-156

640 160 160 320

100-794 320

26311 160 320 320

640SRG 320 320

640 160 160320

160P319 160 160320

£
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TABLE IX

R esu lts o f Somatic A gglu tin in  
A bsorption Study o f C ulture 

SA-153

m m . 1280
Absorbed by 
SA-153

320

320

70811 320

TABLE XXI

R esu lts o f  Somatic A gglutin in  
A bsorption Study o f C ultu re 

SA-569SS

Serum A ntigens

- S A - 5 6 9 S S . 32631 63511 SRC
SA-5&JSS *0» 
Unabsorbad -  1280 160 ........................., 3f&)............. 320-
Absorbed by 
SA-569SS 0 0 0 0

32611 320 0 0 0

63511 640 0 0 0

SRC 640 0 0 0



tab ie  m i

R esults o f  Somatic A gglutinin
Absorption Study o f Culture

C -l

Serum .............Antigens..,.... ......

0—1 19-406 40-177 82-156 200^794, 114-304... ,....26311___ SRC P319
0-1 WO*1 
Unabsorbed 1280 ..260____ _ 320 _ 320 _ _ 320 ... 320 640 640 160 . _ .  .
Absorbed by 
0-1 0 0 0 0 0 0 0 0 0

19-406 320 0 160 40 80 40 80 SC 0

40-177 160 0 0 0 0 0 0 0 0

02-156 160 0 20 0 0 0 20 20 0

100-794 160 20 0 0 0 0 0 0 20

114-30A 320 0 SO 0 40 0 80 40 0

26311 320 0 0 0 0 0 0 0 0

SRO 320 0 0 0 0 0 0 0 0

P319 320 0 80 80 80 80 160 160 0

*



f ?

rmm xxin
R esu lts o f Som atic A gglu tin in  

A bsorption Study o f  C ulture 
0-4

Senm ..... ...... A ntigens

..........0 -4 .................... — ............. P189............_... . ..................-.P2A6._
C-4 *0* 
Unabsorbetl 1280 ................1280..._....... . ....................12B0...-
Absorbed by 
C-4 0 0 0

P189 20 0 80

P246 20 0 0

TABU XXI?

R esu lts o f Somatic A gglu tin in  
A bsorption Study o f C u ltu re 

C-5

S e n a ...... ........... ...... A ntigens . . . . .  _______ ___......_............_

........ .0-5....... 02-125. S&-163A......... .... _ ..SA-599....
0-5  »0* 
Cnabsorbed . . .  2560 ...... .... 160........ .... 160 320
Absorbed by 
C-5 0 0 0 320

82-125 1280 0 0 320

SA-163A 640 0 0 160

SA-599 2560 80 80 0
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t m u  m

R esu lts o f Somatic A gglutin in  
A bsorption Study o f C ulture 

P189

Serum __.._____ __..__ ..... A ntigens______  ... _______________

......... P189....,.............. ........... P2A6
P189 "0* 
U iabsorbed 2560 ............................... 160 . ... ........... .
Absorbed by 
P189 0 0

P246 320 0

TABUS x x r i

R esu lts o f  Som atic A gg lu tin in  
A bsorption Study o f  C u ltu re 

P246

Serum Ant.ieen s ............................ ............................

P2A6 ......................... . P l ^ ................................ _
?2a£ nd«
Unabsorbed 2560 ..................... . 320 ............
Absorbed by
P24& 0 0

P189 160 0



table m i l

R esults o f Somatic A gglutinin
Absorption Study o f Culture

P319

Serum.......... ..... .......A ntigens .........

....£319.. . 19-406 89-224. 1G0-1305 ..114-304...... SA-622 . P250........ ................ _....
P319 *0» 
Em bsorbed.. 5120 ^ 5120 160 640 640 640 640 1280
Absorbed by 
P319 0 0 0 0 20 0 0 0

19-406 1280 0 0 1280 20 80 1280 640

89-224 1280 1280 0 1280 1280 80 640 640

103-1305 320 12%} 160 0 1280 0 0 0

H4-30A 320 80 0 320 0 160 160 160

SA-622 320 320 160 0 1280 0 0 0

32011 320 640 160 0 640 0 0 0

P250 320 640 160 0 640 0 0 0



m

Tm m  o t i i i

H esuits o f Somatic A gglu tin in  
A bsorption Study o f C ulture 

F344

Absorbed by

100-1305 320

SA-622 640320

640P250 320

P352

fABLE XXU

R esu lts o f Som atic A gglu tin in  
A bsorption Study o f C ulture 

P352

Serum ..... -....................-............... Mkl&mm...... ..................

P352 100-1305 SA—622..... . P 2 50 P34A
P352 «0« 
Unabsorbed ...2560 ....... _.160 ...... ...... ..320 1280
Absorbed by 
P352 0 0 0 0 0

100-1305 640 0 0 0 640

SA-622 640 0 0 0 320

P250 640 0 0 0 640

P344 0 0 0 0 0
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from th e  ta b le s  here p resen ted  i t  i s  th u s p o ss ib le  to  in d ic a te  

th e  p resence o f a very  d e f in ite  number o f som atic groups. If*  fo r  

instance*  we tak e  c u ltu re  26311 (Table I I I )  and a r b i t r a r i ly  a ssig n  

i t  th e  number 1 as rep re sen tin g  th e  som atic fra c tio n *  then  c u ltu re s  

SBC, 40-177* 82-190® and 100-794 would a lso  have th e  same m ajor 

f ra c tio n  number sin ce  each one ccazpletely absorbs th e  a g g lu tin in s  

from th e  an tiserum  o f 26311. I t  i s  noted however th a t a l l  o f th ese  

s tr a in s  show cross a g g lu tin a tio n  w ith  o th er s tr a in s . In  some 

in stan ce s  a g g lu tin in  ab so rp tio n  te s ts  show th a t  th e  organism  w ill 

remove a s is a b le  f ra c tio n  o f th a t  an tibody from th e  an tiserum  w ith 

which i t  re a c te d . Thus i t  i s  necessary  to  take th ese  secondary 

fa c to rs  o r in te rlo c k in g  an tig en s in to  co n sid e ra tio n  in  any c la s s i f i ­

c a tio n  schema. There a re  p resen t*  also*  and common to  a l l  th e  

organism s in  group 1 , two m ajor som atic f ra c tio n s  o f th e  Salm onella 

group* namely XXYIII and XXX. Continuing* in  a  l ik e  manner* w ith  

a l l  th e  organism s stu d ied  and determ ining th e  presence o f minor 

f ra c tio n s  by th e  a b i l i ty  o f th e  hetero logous organism  to  reduce th e  

t i t e r  o f th e  homologous a n tise ru a  by a t  le a s t  two d ilu tio n s*  th e  

te n a tiv e  g ro w in g  as i s  shown in  Table XXX may be reached .

TABLE XXX

R esu lts o f Grouping Organisms by Somatic 
A gg lu tin in  A bsorption T ests

C u ltu re  Paracolon fra c tio n s  Salm onella fra c tio n s
____________ Ma.1or________ In te rlin k in g _____________________________

26311 1 6,13,22 xxraij xxx
SRC 1 16,22 . . XOTIlIj XXX



4 f t

m u not (c o n t'd )

Results o f Growing Organisms by Somatic
Agglutinin Absorption Testa

O ultur* Paracolon fn ac tio iis  
M ajor I n t e r l o c k i n g .

40-177 1 18,22 xx7xxxi xxx
32-19CB 1 6,18 XXTIXIf x x x

xoo-m 1 6,18,22 XXTXXXj x x x

320U 2 29 noa® fonnd

100-130$ 2 29,30 m m  tmmA

SA-622 2 29,30 m m  tmmA

P2$0 2 a , 30 m m  fonad

32611 3 2,6,17,20 • 1,11,111 j 17,7,XXX| 71, 
7X1j  71,7111| 1,111,
x i i j  x n i , m i |  i , m i ,

m i l l  ( I )  ,7I,X I7,X X 7| 

(7X11) ,XX| XXX

37711 4 6 * non© found

103-37 4 aone fonnd ana© found

P146 4 • m m  found

P253 4 * aone found

F 2 6 0 4 • non© found

44311 5 nose foiasd I,IX,XII1 7I,7II| I,III
m i  i , x i n , a c i n j  ( i ) ,
V 1 ,X C T ,O T | m
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TABU XXI (cont*d)

R esults o f Growing Organisms by Somatic
A gglutinin Absorption te s ts

C ultu re  P aracolon  fra c tio n s
____________ g& M ________ In te rlo c k in g

Salmon®Ha fra c tio n s

82-125

SA-163A

0-6

C-7

P173

P227

P228

P281

2,24

3 ,1 2 ,1 4 ,1 5  •

2 ,3 ,1 2 ,1 4 ,1 5

12,16,17

none found 

none found 

non© found

i ,  i i , x i i j  Y x y rn j  i ,  

i n , i n , • i , x m , x x i n ?  

(I),VI,XIV,XXV? (xxx) 

i , n , x n i  v i ,v i i?  i ,  

h i , i n i  i , x r a , x x n i ,

(I),VI,117,1X7 
I,H,XII| VI,VH| I,
III,XIX? XIII,XXII?
(I),VI,XIV,XXV
1.11,XII? VI,VII? I,
m , x i x ?  x i i i ,m i ?  ( i ) ,

VI,XIV,XXV
1.11,XII? VI,VII? I,
III,XIX? I,XIII,XXIII? 
(I),VI,XIV,XXV? (XXX)
XXX
m

VI,VH? I, III,XIX? I, 
XIII,XXIII? (I), VI,XIV,
XXV? XXX

56211 15 none found
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TABLE XXX (cont^d)

R esults o f  Grouping Organisms by Somatio
A gglutinin Absorption T ests

C ultu re Paracolon f ra c tio n s  
iM .________ In ta rlo ak liw

Salm onella fra e tio n s

40-128

103-147

63511

68411

10-305
0-3

70811

10-265
22-4
0-2

10-848

14-103

19-397

6

6

7

8

9
9
9
9

10

11

12

2 .3 .1 5  •

1 .3 .1 5

2 , *

2,6

none found 

9

33.19

13.19

13.19

13.19

none found

14,15

none found 

111,2?

none found

none found 

none found 

none found

none found 

none found 

none found 

none found

none found

XXX

1 ,1 1 ,X IIl 7 I ,? I I?  H I ,  

X,XX?Xf 111,2?? I , I I I ,

raj i,xin ,xxnii (i),
VI,XIY,XXVj (XIII,XXII)

19-406 13 18,22,29



TABLE XXX (cont«d)

R esults o f  Growing Organisms lay Somatic
A gglutinin Absorption T ests

C ultu re P aracolon  fra c tio n s
In te rlo c k in g

Salm onella f ra c tio n s

20-167

22-21

S9**224

100-653

114-30A

82-156

SA-153

SA-569SS

SA-599

C -l

0 -4

G-5

P139

P206

P210

14

15

16

17

13

33

19

20 

21 

22

23

24

25

26 

27

none found

none found

29

5,14

1 ,11 ,13 ,22 ,29

1 ,13 ,22

9

none found 

none found 

i # i

2 ,7 ,8  

none found 

23,28 

none found 

none found

i , i i , x n *  x , x n » x x x i  

( i ) , ? i , x x v , x x v

x , i i , x x x j  i r i , ? i i s  i ,  

n i , x i x $  i , x i i i , m n

71,7111

I,H,XII| 71, Till I,
iix,xxxi i,xm ,xxm j
(I),7I,X I7,X X 7 

XXVHX; XXX 

XXVIII; XIX 

none found 

none found 

XVH

71,711; mi,XXII j ( I ) ,

71,XXV ,XXV; XXX
none found

none found

XXI, XXVI
none found

none found
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TABI2 XXX (cant'd )

R esults o f Grouping Organisms by Somatic
A gglutin in  Absorption T ests

C u ltu re Paracolon f ra c tio n s  
Major in te rlo c k in g

Salmonella f ra c tio n s

P246 28 2 5 ,  2 3 x f i ;  x n t i ;  x n ,  r a n

F 3 1 9 2 9 2,13 ,18 ,22 r a x

F3fc* 3 0 none found none found

P 3 5 2 3 0 none found r a x

( I )  f r a c t io n  may o r  may no t be p resen t 

(XIX) Weak re a c tio n  - under 2 /

. o r  . .  o r  . . .  In d ic a te s  number o f f ra c tio n s  p resen t which do not

remote homologous an tib o d ies  below one d i lu t io n  drop 

in  t i t e r .

I t  i s  f e l t  th a t  th i s  schema i s  a broad one and th a t  a much more 

s im p lif ie d  d iag n o stic  schema could be evolved and developed through 

th e  study o f c lo se  re la tio n sh ip s  by s l id e  a g g lu tin a tio n  t e s t s .  For 

example, group 9 and group 19 a re  very c lo se ly  r e la te d .  However, 

group 19 organisms do no t com pletely remove th e  homologous f ra c tio n s  

from group 9 an tiserum  and th e  reverse  i s  a lso  t r u e .  O ther groups 

th a t  a re  c lo se ly  r e la te d  a re  group 25 and group 28 , group 2 and 

group 29, groups 5 , 12, 17 and 22.

I t  i s  f e l t ,  however, th a t  such a schema i s  no t w ith in  th e  

immediate scope o f t h i s  s tu d y .
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S a g S H s  SfitiSSEa. Table XXII shows th e  resu lt®  o f cro ss 

a g g lu tin a tio n  te s t s  in  29 f la g e lla r  a n tis e ra . The same method of 

s e le c tio n  o f c u ltu re s  fo r  p re p a ra tio n  o f a n tis e ra  and th e  same 

e rite riu m  fo r  th e  perform ance o f a g g lu tin in  ab so rp tio n  te s t s  was 

fo llow ed h ere  as was c a rrie d  ou t in  th e  som atic s tu d ie s . Again i t  

I s  no ted  th a t th e re  a re  many m ajor f ra c tio n s  and many in te rlo c k in g  

an tig en s p re se n t.

A n tisera  o f c u ltu re s  14-103, 19-406, 20-167, 40-128 and P210 

gave no re a c tio n s  above a  t i t e r  o f 1-160 excep t w ith  th e  homologous 

organism s, so were considered  to  be s in g le  fa c to r  s e ra .

Tables XXXII through LI? g ive th e  r e s u lts  o f th e  f la g e l la r  

a g g lu tin in  ab so rp tio n  s tu d ie s  o f a l l  o th e r a n tis e ra  p repared  fo r 

th is  stu d y .



ANTIGENS

TABLE
RESULTS OF AGGLUTINATION IN FLAGELLAR, ANTISERA

A N T I S E R A

Or v j
cr> CM

LTD

26511 10240 0 0 0 0
52011 • 0 10240 0 0 0
37711 0 0 10240 0 0
44311 0 0 0 5120 0
56211 0 0 160 0 10240
63511 0 0 0 0 0
68411 0 2560 0 0 c
70811 0 0 0 0 0
S R C 80 0 2560 0 160
C O C C 32C 0 5120
C - 2 0 0 0 0 0
C -3 0 2560 0 0 0
C '4 0 0 40 0 0
C '5 0 0 0 160 0
C -6 2 0 # 0 0 0 0
C-7 20460* 0 0 80 0
10-265 0 0 0 0 0
10-305 0 2560,640 0 40
1G-646 0 o 160 0 60
14-103 0 0 0 0 0
19-397 0 0 0 40 0
19-4C6 0 0 0 0 40
20-167 0 0 0 40 0
2 2 -4 0 80 1280 0 80
22-21 0 o m 0 140
40'128 320 0 0 0 5120
40177 m 0 0 0 80
82-125 0 0 5201100 0
62 '156 0 0 0 80 o
62190B m  c 0 0 4 0
89-224 c r 520 0 0
100-655 0 0 160 80 40
100-704 1280 0 0 0 80
IX45C5 0 102411 0 0 o
103-57 0 0 2560 0 80
103147 0 0 1280 0 5120
114-30A 0 0 0 160 0
5A-153 640 0 0 0 640
SA-1634 0 2560 0 640 0
5456311 0 0 320 0 0
54-599 80 0 0 0 80
54 6 2 2 0 5120 0 0 0
P  146 0 0 80 0 0
P-173 0 0 80 320 0
P-206 40 0 160 80 0
P-210 0 0 8 0 40 0
P -2 2 7 0 0 40 640 0
P -2 2 6 0 0 2560 80 0
P-246 0 0 0 0 0
P -2 5 0 0 0 4 0 0 0
P-253 0 0 2560 0 40
P-260 0 0 640 0 0
P-281 60 0 0 80 40
P-319 0 1260 0 0 0
P -344 0 0 4 0 0 0
P-352 0 0 840 0 160

S
(= > -

r'sj(=̂ P-
C-̂2
r-O

40

5120

40

640

20

640

320
520

40
40 40

40

o
40

2060 2560 
G4C
0 
0 
0

2561

1280 2560

0
0

256C
12560!

'Vhole nmsbers re p re sen t re c ip ro c a ls  o f t i t e r s  obtained*



m

«

R



TA
BL

E

I

h

-p

Is

i l l
<N §

*$P

£

OITSCU
ftt

8

W

CV1

*
k>| or t

feft

g
K\©

o  © o  o ° °  i o

o  © © ©  © ©

o o o o o ©  * ©
Hi

©  ©  © ©  ©  ©  *  ©
©H

O ©  O O Q  O  *  ©

3  3

O Q Q O O S  O© f® w w nS So

° S 8 8 I I  I I

£•

II I I 1 i  s S>Pk



B
ss

ul
ts

 
of 

Fl
ag

©1
3L

ar
 

A
gg

la
ti

al
ii

A
bs

or
pt

io
n 

St
ud

y 
of 

G
oX

tu
r#

vrs

x\

ft\

H

*-t
r4

€1

O

tr\G O

r-4SS H

rjl«0 !>* C#
*aS W \ r 4  r*i



52

TABLE XXX?

R esu lts o f F la g e lla r A g g lu tin in
A bsorption Study o f C ulture

m n

Serum Antigem

y*3*i UiHKU SA-163A G-g ^ 7 ? P227
T O T r '’* P ~ "
Unabsorbed 5120 160 160 6i*0 160 320 61$
Absorbed by
10*311 0 0 0 0 0 I4G 0

32-125 1230 0 30 0 0 0 320

H ir30A 1230 0 0 160 0 0 160

SML63A 1230 0 30 0 30 0 320

C-5 6hp 0 0 ilO 0 0 160

P173 1230 0 i|0 0 0 0 160

P227 6I4O 0 0 0 0 0 0



m

TABLE X O T I

R esu lts  of F la g e lla r  A gglu tin in  
A bsorption Study o f C u ltu re  

56211

oerum Antis ens

5 6 2 1 1 2 2 -2 1 1 |0 -1 2 S SA-153 s a c C—1

Bmbaorbed 1 0 ,2 1 ^ 0 1 0  f  2I4O 5 1 2 0 5 1 2 0 61*0 1 6 0 5 1 2 0 1 6 0
Absorbed by 
5 6 2 1 1 0 0 0 0 0 0 0 0

2 2 -2 1 0 0 0 0 0 0 0 0

1 4 0 -1 2 6 2560 2560 0 256® 0 0 0 0

1 0 5 - l i t f 614D 6 k 0 0 0 0 0 0 0

SA-153 2560 256O 0 2560 0 Ijo 0 6 0

SRC 2560 2560 0 2560 6 0 0 0 0

C—1 0 0 0 0 m 0 0 0

P 3 5 2 5120 5120 0 5120 6 0 0 0 0



12S0

0

0

0

0

0

0

10

0

0

0

TABLE XXXVII

R esu lts  o f F la g e lla r  A gglu tin in  
A bsorption Study o f C u ltu re

635H

ene

655H■m n M w w m m
B2-125 52-156 &9-Q2k Uir-50A 10331 c - ^ C-6

5120

610

320

320

610

320

m

6 I 4 .0

160

0

0

0

0

0

0

0

0

0

0

160

0

160

0

50

0

0

0

160

0

160

6J0

0

0

0

0

0

0

0

0

0

0

0

320

0

0

0

0

0

160

o

160

0

160

10

10

10

0

10

160

0

160

0

m

0

10

0

0

0

160

0

m

160

0

0

0

0

0

0

0

0

0

0
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TABLE O T V III

R esu lts  o f F la g e lla r  A gglu tin in  
A bsorption Study of C ulture

63141

Serum * u isig e»

6&01 10-305 89-22li ......._P~3.........
6i? i|ll
UmbBorbed 10. 21*0 10. 21*0 6i jb I 0 , 2ii0 I 60
IbBorbed by
m a x 0 SO 0 0 0

10-305 0 0 0 0 0

89- 221* 2560 1280 0 5120 0

C-3 0 SO 0 0 0

P-3U* 2560 1280 0 2560 0

TABLE TTlty t

R esu lts  o f F la g e lla r  A gglu tin in  
A bsorption Study o f  C ulture 

703L1

oerun Antigens

703L1 10-265 lb-103 22—14. C-2
i m i t v .....
Unabsorbed 5120 10,21*0 160 5120 160
Absorbed! by
7o m x O 30 0 0 0

10-265 0 0 0 l|0 0

lb -103 1230 1230 0 2560 0

22-4 0 160 0 0 0

C-2 1230 2560 0 2560 0
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TABLE XL

R esu lts  o f  F la g e lla r  A gglu tin in  
A bsorption Study o f C ultu re  

10-31$

senna Antigens

10-31*3 32-156 1H*-30A 1*1*311 63511 C-5 P227
lo-dltd
Unabsorbed 10 .21$ 1230 1230 1230 5120 1230 5120
Absorbed by 
10-32$ 0 0 0 0 0 0 0

32-156 2560 0 0 320 2560 0 62$

H lr30A 5120 0 0 320 5120 0 2560

1*24.311 5120 320 320 0 5120 62$ 2560

63511 62$ 30 2$ 160 0 30 30

c-9 256O 0 0 320 2560 0 2560

P227 320 0 0 30 0 0 0

TABLE XLI

R esu lts  o f  F la g e lla r  A gglu tin in  
A bsorption Study o f C ulture 

19-397

Sana Antigens

19-397 P206
19-397 "H* 
Unabsorbed 10.21$ 160
Absorbed by
19*397 0 0

P206 5120 0
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TABLE XXII

R esu lts ©t  F la g e lla r A g g lu tin in  
A bsorption Study o f C u ltu re

32-125

S ere* A ntigens

,  m a m SA-163A P1L6 m i F203L

Unabsorbed 2560 160 2560 2560 2560
Absorbed by 
32-125 0 0 0 0 0

SA-I65A 2560 0 «3*J0 1200 2560

P lij6 0 0 0 0 0

P173 0 0 0 0 0

i a a 0 0 0 0 0
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TABLE XLXIX

B esu lta  o f F la g e lla r  A gglu tin in  
A bsorption Study of C u ltu re  

89-221*

Xntigeas

89-sau £M3L»0‘f4£4e5a**2*db 100-658 101-57 103*11*7 8A-5698S 37711 562U ms F228 F250 ...mm F260 F352
i ^ g S J .. 'BP " '
Unabsorbed 5120 160 2560 512D 1280 1280 2560 160 2560 1280 1280 1280 1280 1280
Absorbed %  
89-221* 0 O 0 0 0 0 0 0 0 0 0 0 0 0

22-291 2560 0 1280 2560 8© 1280 256O 0 2560 61# 1280 1280 1280 1280

100-658 61(9 0 0 0 0 id 0 0 0 0 1# 0 1# J#

105-57 1200 © 0 0 0 80 0 0 0 1# 80 0 80 1#

103-11*7 2560 0 1280 2360 0 61*0 1280 0 2560 1# 1280 1280 1280 1280

SA-569SS 2560 0 61# 61# 0 O 61*0 0 61*0 160 160 61# 0 160

377H 1260 0 m 80 0 160 0 0 0 80 80 0 16© 80

56211 2560 0 1280 1280 1*0 1280 1280 0 1280 6M> 1230 1280 1280 1280

SBC 61(9 0 1# 0 0 80 0 0 0 0 1# 0 80 1 #

F22S 2560 80 1280 1280 0 61)0 1280 0 1280 0 61# 1280 61# 61#

P250 5120 80 1280 1280 80 320 1280 80 1280 160 O 1280 320 0

P853 1230 0 80 80 0 160 O 0 0 1# 80 0 16© 80

P260 2560 0 6I|0 61# 0 0 61)0 0 61# 160 I60 61# 0 160

F352 2560 80 1280 61# 1)0 520 61# id 61# 160 O 1280 320 0
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TABLE  XLI?

R esu lts  o f F la g e lla r  A gglutin in  
A bsorption Study o f C u ltu re  

100-794

Serua ■ lii&igent

100-794 40-477 *2-190B SA-153 26311 C-2 C—6 G-7
160- 750* *>h» 
Unabsorbed 10,240 640 10,240 6ho 640 640 64o
Absorbed by
100-794 0 0 0 0 0 O 0 0

40-l?7 5120 0 gflgft 0 0 0 0 0

&2- 190B 0 0 0 0 0 0 0 0

SA-153 5130 640 5120 0 640 0 380 32©

26311 2560 0 5120 0 0 0 0 0

C-2 2560 640 5120 0 64o 0 m 380

0—6 5100 0 5120 320 0 320 0 0

c -7 5120 0 5120 520 0 520 0 0
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TABLS XL?

B ssu lts  o f  F la g s l la r  A gglu tin in  
A bsorption Study o f G u ita rs  

103-Xb?

d i m

103-147 100-658 103-5? sArz&m 562X1 020 0-X 0—2 P220 f2jO m 3 *860 P352
i&FOi
Umbaorbad 5120 xti© 640 xim 1200 1200 1200 320 2̂ 60 640 1200 1880 61# Al#
l&sorbW by
105-147 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0

22-81 m o © 1280 61)0 61# 1200 1200 0 61# 0 160 2360 61# 1200 1280 6b© 6b©

89-224 1280 6I|0 0 0 0 00 0 61# 0 320 160 1200 0 0 80 0 0
100-658 1280 320 00 0 0 00 0 320 0 320 80 1200 0 0 80 0 0
105-57 m o 61# 0 0 0 m 0 6b0 0 61# 160 61# 0 0 i# © 0
SA-569SS 2540 61# 00 00 b© 0 00 6b© b© 61# 580 1200 1# 00 0 1# 1#

37711 2560 6i# 0 0 0 00 0 # # 0 61# 580 1200 0 0 00 0 0
56811 2560 0 61# Aj# 1230 x230 6b© O 61# 0 0 2560 6b© 61# 1200 61# 6b©
sac 2560 61# |)0 0 0 00 0 6K> 0 61# 160 8560 0 0 0 I# 0
C -l 5X20 © 1200 X200 1200 1200 1200 0 1200 0 160 2560 61# 1200 1200 61# 61#

e-e 5X20 6j# 1200 1200 1200 «0O 1200 61# 1200 6b© 0 8560 AJ# 1200 6b© 6b©

P228 0 0 0 0 0 0 0 1# 0 0 0 0 0 0 © 0 0

P250 m o 61# 320 X6© 160 61*0 520 640 320 61# 160 2560 0 320 6b© 160 0

P255 2560 6b© 0 0 0 00 0 640 0 61# 160 8560 0 0 1# 0 0

7240 2560 62# 00 00 00 0 00 61# 00 61# 160 m o 00 SO 0 i# 00

m u 2560 61# 00 0 0 160 b© 61# b© 6b© 1280 0 1# 160 0 0

P35* 2560 320 320 X60 16© 320 320 580 160 320 160 1280 0 320 6b© 16© 0
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TABLE i m

R esu lts  of F la g e lla r  A gglutin in  
A bsorption Study o f C ulture 

SA-153

Serma Antigens

-  s^ 5 3 C-2 P206
SA-153 "H“ 
Unabsorbed 5120 5120 2560 (?)
Absorbed by 
SA-153 0 0 0

C—2 0 0 0

P206 2560 2560 0

TABLE XLVII

R esu lts  o f  F la g e lla r  A gglu tin in  
A bsorption Study o f C ultu re  

SA-163A

Serua Antigens

SA-163A 1^ 305 100-1305 SA-622 32011 6SI4I I C-3 P?*S!

Unabsorbed 5120 5120 5120 5120 2560 5120 5120 5120
Absorbed by 
SA-163A 0 0 0 0 0 0 0 0

IO-305 0 0 0 0 0 0 0 0

100-1305 160 bo 0 0 0 1$ i$ 0

SA-622 160 bo 0 0 0 SO s o 1 $

32021 6 1 $ 320 320 320 0 520 320 320

6SI4I I SO 0 0 0 0 0 0 0

C-3 0 0 0 0 0 0 0 0

P319 SO 0 0 0 0 0 0 0



62

tmm xrnxx
Result® o f  F la g e lla r  

A bsorption Study ot  C ultur*  
SA -̂569SS

S e m A ntigens

22—21 $9-2214 10O-0SS m - m 103-31*7 HBBL 56231 m 0-1 P22S P2J 0 P2» P260 f?52

U m baorbad m m 160 1230 320 61# - ....m . ..... 160 320 320 Alfl its© 6f# 2560
J& sorotii by 
SA-569SS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

28-21 1230 0 61# 320 1200 0 320 0 320 0 61# 61# 61# 12S© 61#

«5>-82l» 320 0 1# 60 1# 0 1# 0 1# 0 1# 1# 1# 61# 1#

100-658 61# 30 160 0 1# 160 0 160 0 SO so 320 SO 1200 160

105-57 61# 80 580 0 0 160 0 SO 0 0 so 160 © 61# 0

lQ J -litf 12* ) 0 320 320 0 320 0 320 0 0 320 £i|0 If*© 61#

37TO 320 30 32©' 1# 1# so 0 1# 0 1# 1# 160 so 61# 320

56211 61# 0 m 320 32© 0 320 0 320 © 32© 320 320 61# 32©

€aar»©SPw 61# so 320 1# 1# SO 0 so 0 1# 10 160 0 61# 160

0-1 61# 0 61# 320 61# 0 320 0 320 0 61# 320 320 1280 320

F22S 6i# 1# 61# 160 160 1# 1# 1# SO hO 0 16© 320 61# 320

jPtgO 61# 0 320 160 16© 0 320 0 160 0 i# © so 61# 0

F2$3 6L0 30 & # 1# i# 160 0 so 0 0 SO 320 0 61# 16©

0 0 0 0 0 0 0 0 0 0 © 0 0 O 0

m m 61# 0 32© 160 16© 0 m 0 160 © 0 0 so 61# 0
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TABLE 1 U J

R esu lts  o f F la g e lla r  A gglu tin in  
A bsorption Study o f  C ultu re

$ h » m

& JMO0TUB Antigens

&A-599 10*265

Urabsorbed 2§6© 160
ffiiorbai fcgr 
SA-599 0 f

10-265 52© 0

TABU L

R esu lts  o f  f la g e l la r  A gglutin in  
A bsorption Stvsfy o f  C ultu re  

c -5

S ru n  '

0*4 10~$k$ 60-12© *53-156 llit-30A LL311 65511 P206 F22J
^ - n s p r - -
Onabeorbad 2560 m 16© 2560. — r—% 2560 16© * 16© 61*0

Gmf
r

© © © 0 0 © © © ©

IM ifB 256© © m 1230 S560 © m 320 16©

1*0-120 2360 3a© © 2560 2560 0© 32© 32© 320

S2-156 0 © © 0 0 © © © 0

U ir 50A 0 © © 0 0 © © 0 0

WtPH 236© 16© m 2560 2560 © 3 20 52© 320

63511 2560 © 0 2560 2560 0 © 16© 0

P206 256© 32© 0 1230 120© m 33© © 160

P22T 6I4© © © &<0 6£j© © © m 0
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TABLE LI

R esu lts  o f  F la g e lla r  A gglu tin ln  
A bsorption Study o f C u ltu re  

P206

S e n a  ' A n tig e n s
P206 SA-153 0 8

P 2 S 5 '“’« P . .
Umbsorbed 5X20 6LQ 320
Absorbed by
F206 0 0 0

SA-155 25&> 0 a

0 8 5X20 © 0

TABLE L it

Result*  o f F la g e lla r  A gglu tin in  
A bsorption Study o f C ultu re  

P2ii6

©area An&igeae

........_ ..m & ..... ...-........... .... C-ii

Gmbsorbod 5X80 5X20
Absorbed fcy

0 20

Ol* 0 0
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TABLE U I X

R esu lts o f F la g ella r  A gglutin in
Absorption S tu d ^ of Culture

F3Ml m - m 100*656 103-57 103-447 SA-560SS fTTH SIC p p s P250 m F260 P352
f j |
U M b so rb td 256© 2560 2560 2560 61*0 2560 1260 1280 1260 1280 2560 2560 256©
A4s o r4e<i Sgr 
P344 0 O 0 0 0 0 0 0 0 0 © 0 0

89-224 320 0 320 320 0 60 160 32© 40 0 16© SO 0

IOO-658 0 0 0 0 0 0 © 0 0 0 © 0 0

105-57 0 6 0 0 0 0 0 1*0 0 0 40 0 0

103-147 2560 1280 1200 2560 0 640 64© 1260 0 640 1280 64© 1280

SA-569SS 6ij0 160 32© 320 0 0 320 320 160 16© 320 0 16©

377U 320 80 60 160 0 60 0 0 0 80 0 16© 8©
OEWtam* 320 80 1,60 160 0 60 0 0 0 80 0 60 60

1260 6i|0 64© m 0 320 32© 61*0 0 330 640 320 ^4©

P25© 1200 6if0 61*0 00 320 16© 640 320 0 640 320 0

P255 160 40 00 00 0 60 0 0 0 80 © 80 40
P260 64© 160 320 320 0 0 16© 320 60 6© 32® 0 80

P352 6L0 320 320 320 SO 160 320 320 16© 0 320 160 0
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tm m  m

E© suits o f  F la g e lla r  A gglubinia 
Abj3orption Study o f  C u ltu re

t m

oeree I S tigeus .

P?52 o o -a a b 100-65® 103*57 105-147 8^56988 P77H 080 P82® P250 **$! P26© F3li4
..■"'....

tF a a b so rb e d m ao ss6o 1200 61# ia d o 1200 1200 120© ,256® 1200 m
Iksorbe^Tfey

0 0 ® 0 0 0 0 ® 0 ® 0 ® 0

09-224 Aijfi 0 ® 0 1# d o 40 1# i# 520 & 1(0 40

100-65* 640 160 0 1# 00 160 00 00 16® 6H# do 160 s o

105-57 640 160 0 ® i # do 0 0 160 520 e riftSPw 0

105-14? 1200 Aijfl 61# Ai|fl 0 61# 61# 61# 0 1200 61# 1200

SA -569SS 61# 160 00 do 00 0 00 00 00 510 00 0 00

57711 1200 160 00 SO 0 00 0 ® 160 380 0 160 00

SRC I 60 m 00 1# 520 0 0 16© 61# 0 00 0©

P22S 1260 3m 320 520 0 520 320 520 0 64© 640 64©

P250 0 0 0 0 0 0 0 0 0 ® 0 0 0

m 3 61# 16® 0 0 0 160 © 0 00 380 0 160 1#

P260 320 00 1# 1{0 0® 0 |# 4© 00 380 4© 0 40

P544 61# 16® 0 0 1# 00 0 © 160 380 0 00 0
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From th e  r e s u l t s  obtained  in  these  a g g lu tin in  ^fegorption s tu d ie s  

i t  i s  p o ss ib le  to  in d ic a te  a  number o f  f la g e l la r  groups. Again* as 

was done w ith  the  somatic f ra c tio n s  , and by follow ing th e  seise order 

w ith  the key s t r a in s ,  th e  o th e r organisms can be arranged as shown in  

Table L?. Only one organism shows any f la g e l la r  f ra c tio n s  o f  the  

Salmonella group and none o f them show any re a c tio n s  w ith a p o ly v a len t 

Arizona grot?) f la g e l la r  antiserum*

TABU L?

R esu lts  o f  Grouping Organisms by F la g e lla r  
A gglu tin in  A bsorption  T ests

C ulture Paracolon f ra c tio n s  

Maior In te rlo ck in g

Salmonella
f ra c tio n s

Arizona
paraco lon
fra c tio n s

26311 1 17 none found none found

40-177 1 • none found none found

G—6 1 • none found none found

G-7 1 * none found none found

32011 2 19 none found none found

100-1305 2 19 none found none found

SA-622 2 19 none found none found

37711 3 16,21*27,28, ♦ none found none found

SRC 3 5,16,21*27,28, . none found none found

P253 3 16 ,21 ,27 ,28 , . none found none found

44311 4 6 , • none found none found
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TABI.I m  (cont«d)

R esults o f Grouping Organisms by F la g ella r
A gglutinin Absorption Tests

C ulture Paracolon fra c tio n s  
Maior In te rlo ck in g

Salmonella
f ra c tio n s

Arisona
paracolon
fra c tio n s

56211 5 3 |2 1 | * * • none found none found

22-21 5 3 , • • • * none found none found

C -l 5 3 ,2 1 , • none found none found

63511 6 9 , . non© found none found

P227 6 4 ,9 non© found none found

6 a m 7 2,20 none found none found

10-305 7 2 ,3 ,20 none found none found

G—3 7 2,20 none found none found

70811 8 none found non© found

10-265 8 22 none found non© found

22-4 8 3 none found non© found

10-848 9 3 , . none found non© found

14-103 10 8 none found none found

19-397 11 g,BU.*J 
g ,&,$**•*

m ,t . ••

none found

19-406 12 none found none found

20—167 33 none found none found
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TABLE L? (cont'd)

R esults o f Growing Organisms by F la g ella r
A gglutinin Absorption te s ts

Arisons
C ulture Paracolon f ra c tio n s  Salmonella paraco lon
_____________ Malor Interlocking f r a c t i o n s _ f ra c tio n s

5, * • none40-128 14

82-125 15

P146 15

P173 15

P281 15

89*224 16

100-794 17

82*190 17

103-147 18

2*223 18

SA-153 19

0-2  19

SA-163 20

P319 20

SA-569SS 21

P260 21

3 ,4 ,6  none

none

4 non®

none

3*6,7*18,21, none
27.28

• none

• non®

2*5*28, t « • none

3*16,28, • • none

5# * • • none

8 ,1 7 , • none

2 ,4 , • none

2 none

3 .27 .28  • • none

3 .27 .28  « • none

found none found

found none found

found none found

found none found

found none found

found none found

found none found

found none found

found non® found

found none found

found none found

found none found

found non© found

found none found

found none found

found none found

170658
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TABLE W  (c o a t’d)

R esu lts  o f Grouping Organisms By F la g e lla r
A gglu tin in  A bsorption Tents

C ultu re paracolon f ra c tio n s  
Major in te rlo c k in g

Salmonella
f ra c tio n s

A risoaa
paracolon
f ra c tio n s

SA-599 22 none found none found

C-5 23 M , 9 nm-x* found none found

82-256 23 6 ,9 none found none found

llM G fc 23 t , 6  . none found none found

1206 2k 3# • * ♦ none found none found

P210 25 none found none found

P2fc6 26 none found none found

C~k 26 none found none found

P 3 ^ 27 6 , 7,28 none found none found

IOO-658 27 3,16 ,18 ,21 ,28 none found none found

103-57 27 3 ,1 6 ,2 1 ,2 8 , . none found none found

P352 28 3,21,27 . . . none found none found

P250 28 21, » » » none found none found

. o r  . .  o r  . . .  In d ic a te s  number o f f ra c tio n s  p resen t which do not
remove homologous an tib o d ies  below one d i lu t io n  drop 
in  t i t e r .

Here again  as in  the  somatic groups tb s  f la g e l la r  schema merely 

in d ic a te s  a method o f grouping and i t  i s  f e l t  th a t  a s im p lif ied  

d iag n o stic  schema could be evolved by the  use o f d i lu te  se ra  and tube



a g g lu tin a tio n  stud ies*

I t  i s  apparent when a comparison o f fa b le  XXX and fa b le  L?

Is  mad© th a t  no t a l l  th e  groups a re  "simple* s tra in s*  For in s ta n c e , 

som atic group 1 and f la g e l la r  groip 1 con ta in  only two organisms 

which show th e  some somatic and f l& g e lla r  f ra c t io n s ,  namely 26311 

and 40-177* Organisms 82-1908 and 100-794 o f  th e  som atic group 1 

c o n s titu te  a sep a ra te  f la g e l la r  group (17) and i t  shows only a weak 

in te r lo c k in g  f ra c t io n  w ith f la g e l la r  group 1* Organism SBC o f  

som atic group I  f i t s  In to  f la g e l la r  group 3 and organisms 0-6  and 

G-7 o f  som atic group 5 f i t  in to  f la g e l la r  group 1.

Somatic group 2 i s  a  more homogeneous group since  only one 

organism i s  l o s t  from th e  group (P250) to  form f la g e l la r  group 2 and 

th e  in te rlo ck in g  an tigens a re  com paratively s is p le  in  bo th  groups.

t h i s  type o f v a r ia tio n s  o f  in te rlo c k in g  an tigens i s  no t new 

sin ce  i t  was found to  be p re se n t to  a  considerab le  degree in  the 

Bethesda and B allerup groups o f  paracolon  organisms*

From fa b le s  I I  and XXXI i t  i s  noted th a t  a  number o f  one-sided 

re a c tio n s  occur* For example w ith  the  somatic g ro ip s , cu ltu re  

14-103 a g g lu tin a te s  in  antiserum  1L4-30A to  a t i t e r  o f  1-2560, b u t 

in  the re v e rse , cu ltu re  114^304 on ly  a g g lu tin a te s  in  an tise ru a  14-103 

to  a t i t e r  o f  1-160* A much more s tr ik in g  example i s  w ith  cu ltu re  

19-406 which a g g lu tin a te s  in  antiserum  P319 to  a t i t e r  o f  1-512C/ 

w hile cu ltu re  P319 shows no ag g lu tin a tio n  in  a n tise ru a  19-406 a t  a l l .  

A number o f th ese  re a c tio n s  a lso  occur among th e  f la g e l la r  groups, 

too* C ulture 63511 ag g lu tin a te s  in  antiserum  10-848 to  a t i t e r  o f

1-5120 b u t c u ltu re  10-848 shows no a g g lu tin a tio n  in  antiserum  63511*
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According to  those chart© th e re  a re  22 o f those re a c tio n s  occurring 

among th e  som atic groups and IS  among the  f la g e lla r*  These re a c tio n s  

do appear q u ite  freq u en tly  in  e o lifo ra  cu ltu re s  in  bo th  th e  0 and H 

an tig en s  and have been rep o rted  by Wheeler (1944)» Eduards e t  a l  (1947) 

and Horan and Bruner (1949)*

The in s tan ces  o f  se ro lo g ic  v a r ia tio n  which have been noted above 

in d ic a te  th a t  th e  c la s s i f ic a t io n  o f th i s  group u i l l  c e r ta in ly  re q u ire  

fu r th e r  study as o th e r s tr a in s  a re  found* Since th e re  a re  no sharp 

biochem ical o r s e ro lo g ic a l boundries to  th e  members o f the

i t  ®ust be recognized th a t ,  from tim e to  tim e, 

key organisms w in  be is o la te d  which w in  help to  f i l l  in  c e r ta in  o f  the  

gaps p re se n t now* However, j u s t  as among th e  s^ljpaouella and Shigella*  

th e re  a re  among th e  paraco lon  organisms c e r ta in  ou tstand ing  groups 

th a t  p ossess  uniform  biochem ical characters*  I t  i s  w ith these  groups 

th a t  a  s t a r t  must be made*
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SUMMARY AND CONCLUSIONS 

An an tig en ic  study o f 53 c u ltu re s  o f  Paracolobactrum  aerogenoides 

belonging to  a d e f in i te  biochem ical group (32011) i s  presented*

This s e r ie s  o f  organisms is  d ivided broadly  in to  30 som atic and 

28 f la g e l la r  groups according to  ag g lu tin in  ab so rp tio n  studies*

Many o f these  s tr a in s  show in te rlo ck in g  an tigens which a re  not 

c o n s is te n tly  tru e  to  form between the somatic and f la g e l la r  groups in  

th a t  organisms belonging to  one somatic group may contain  the 

f la g e l la r  components o f an e n t i r e ly  d if f e r e n t  somatic group.

Many o f th e  organisms in  the group show from one to  te n  somatic 

f ra c tio n s  o f the  Salmonella group* These help fu r th e r  to  d iv ide  the  

paracolon groups in  th a t ,  when p re se n t, n ea rly  a l l  the  organisms o f 

the same paracolon  groups con tain  id e n tic a l  Salmonella frac tio n s*

Only one organism in  th is  group showed th e  presence o f Salmonella 

f la g e l la r  frac tio n s*

None o f  the organisms in  th is  group showed any re a c tio n  w ith  a 

p o ly v a len t Arizona group antiserum .

None o f  the  organisms used in  th is  study showed d ip h asic  

f la g e l la r  f rac tio n s*

I t  i s  f e l t  th a t  a s im p lified  d iag n o stic  schema could be evolved 

through the  study of s tr a in s  which show c lo se ly  in te rlo ck in g  f ra c tio n s  

in  both the  som atic and f la g e l la r  groups*

F u rth er study is  needed to  see where th ese  s tr a in s  f i t  se ro lo g i­

c a l ly  in  o th e r s tud ied  and recognized groups o f paracolon organisms* 

Such a schema involving the  Arizona group, the  Bethesda group, the

B allerup group and th is  group would be invaluab le  ep idem io log ically  

in  the study o f e n te r ic  in fec tio n s*
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