
SIMPLIFIED SEROLOGIC IDENTIFICATION 

OF SALMONELLA CULTURES

The growing mult ipl ici ty of Salmonella  t ypes  and 
the numerous d iagnos t i c  serums required for the 
r ecognit ion of al l  of them make impract ical  com
p lete serologic typing of sa lmone l l ae  in the ave r
age laboratory.  However,  t his  s i tuat ion should not 
deter  the smal l  laboratory from making accurate  
d ia g no se s  of Salm onella  i nfec t ions  or from exa c t  
r ecognit ion of those  Salmonella  types which are 
of g r ea tes t  importance in the epidemiology of 
sa lm one l loses  of man. To per sons not familiar  
w'ith the typing of Salmonella  cu l tures ,  the Kauff- 
mann-White schema of the ant igenic types thus far 
r ecognized seems  very complicated and the f as t  
growing numbers of types  add to the confusion of 
the average techn ic ian .  Actual ly ,  the p ioneer  work 
of White and the met iculous sy s t em at i c  s tud ies  of 
Kauffmann provide the only sure b a s i s  for recog
nition o f  types encountered frequently in d iag
nos t i c  labora tor i es .  By taking advantage of the 
knowledge of the genus  Salmonella  which h as  
been gained through the s tud ies  of many workers 
over a period of year s  which h a s  culminated in the 
Kauffmann-White sys t em of c l a s s i f i c a t ion ,  it is 
poss ib le  to evolve a s implif ied method of diag 
nosis  which can be carried on even in the smal l  
diagnost ic  laboratory.

Simplified Salmonella  d i ag nos i s  is by no means  
new. As early as  1930 Kauffmann ( l )  proposed a 
se t  of 12 OH serums which permitted r ecognit ion 
of the principal  types in the genus .  Bornste in (2) 
made a s imilar  proposal  in 1942. Kauffmann and 
Edwards (3) in 1947 descr ibed  a simple method 
for the r ecognit ion of the most  important Salm onella  
types.  Other  workers have made similar  sug ges t ions .

The method descr ibed here,  with a few excep
t ions,  i s  s imi lar  to that  of Kauffmann and Edwards .  
It is  based on the n e c e s s i ty  for the ex ac t  ident i 
fication of those  Salm onella  types  par t i cula rly 
adapted to man, which are d is semina ted  from man 
to man, which p roduce severe  en ter ic  f evers ,  and 
which tend to become endemic in the populat ion 
s ince numerous permanent  carr iers  r esul t  from the
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infect ions.  Among these types are S. typhi,  S. 
paratyphi A, S. paratyphi B, S. paratyphi C, and 
S. sendai.  It is true that  5. paratyphi A and S. para
typhi C occur  only infrequent ly in the United Sta te s  
and that  S. sendai. has  been found only in the 
Orient .  Never t he l es s ,  t he se  types  are important  
human pathogens  in var ious par ts  of the world,  and 
it i s  des i rab le  that  they be r ecognized so tha t  they 
may be dea l t  with promptly and ef f icient ly when 
they appear .  The importation of S. paratyphi C 
from the P ac i f i c  area  is  al ready a matter  of record.  
In addit ion to the types par t icularly adapted to 
man, S. cho lerae-su is  should be ident i f ied exact ly 
s i nce  it so often produces sep t i cemia and loc a l i za 
t ions  in man; and S. typhi-murium  should be recog
nized s in c e  it occurs more frequently in man than 
doe s  any other  of the numerous types  which produce 
acute  gas t roen te r i t i s .

Fortuna te ly  the great  majori ty of Salm onella  
cul tures  i so la t ed from man, inc luding the types  
mentioned above,  are members  of the f irs t  five 
somatic  groups of the Kauffmann-White c l a s s i f i c a 
tion.  Edwards  and Bruner (4) found that  98.3 per 
cent  of 3 ,019 cul tu res  from man and animal s  were 
members of  these five groups,  and Seligmann,  
Saphra,  and Wassermann (5) obtained  an ident ical  
f igure in 2,916 cul tures  from man. Bruner  and Joyce
(6) c l a s s i f i e d  99.5 pe rcent  of 1,007 cul tures  i s o 
l a ted  from man in Italy in these  groups.  T h u s ,  it 
i s  n ec es sa r y  for the average laboratory to have 0  
serums only for groups A through E of the genus .

In the l ight  of these  f ac ts  the following d iag 
nos t i c  scheme for the average routine laboratory 
is proposed.  A polyvalent  serum which a t  l eas t  
contains  agglut inins  for an t igens  I, II, III, IV, V, 
VI, VII, VIII, IX, X, XII, XV, XIX and Vi should 
be avai lab le .  Such a combinat ion is a minimum 
requirement  for a polyvalent  serum. The serum 
may be prepared from smooth cul tures  of S. para
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typhi A, S. paratyphi B, S. thompson, S. Virginia, 
S. gallinarum, S. anatum, S. newington,  and S. 
senftenberg,  and a cul ture of  the Ba l le rup type 
which i s  in the Vi form. Ant igens  of the eight  
f i rs t -mentioned cu l tures  are prepared by the method 
descr ibed  below for the production of 0  serums and 
are mixed in equa l  amounts.  Usual ly s ix  in jec t ions  
of the mixture in amounts of 0.5,  1.0, 2.0,  4.0,  5.0 
and 5.0 ml are given to rabbi t s  at i nt e rval s  of 4 
days .  To the l a s t  four in j ect ions ,  dried organisms 
of the Vi form of the Bal lerup strain should be 
added ju s t  before inject ion.  (The method of prepa 
ration of the Vi organisms and amounts admini s
tered are descr ibed  in a subse qu en t  paragraph.)  
After four in j ec t ions  a tr ial  bl eed ing  may be taken.  
If it i s  found tha t  agglut inins  for a par t icu la r  com
ponent  are lagging the amount  of tha t  par t i cula r  
ant igen in the mixture may be doubled.  The rabbi t s  
are b led  on the 6 th day following the l a s t  inject ion 
and the serum prese rved with 0.25 pe rcen t  t r icresol .  
The serum is then s t andard ized a g a in s t  al l  the 
ant igens  in jected  as  desc r ibed below under  s t and
ardizat ion of 0  se rums .  It is used in s l ide  t e s t s  in 
the h ig hes t  di lut ion in which it  readi ly will  agglu 
t inate  al l  the in jec ted an t i gen s .  I t  a l so  should be 
t e s ted  ag a in s t  a l iving Vi cul ture of  S. typh i  to 
as sure the p resence  of Vi agglut inins .

Six 0  serums  for groups A to E, r e spect ively ,  
should be p repared as follows:

A I, II, XII
B IV, V, XII 
C l  VI, VII 
C 2 VIII 
D IX, XII 
E III, X, XV

S. paratyphi A 
S. paratyphi B 
S. thompson  
S. Virginia  

S. gallinarum
S. anatum  and S. newington

Th es e  serums may be prepared from smooth 
cu l tures  of the indicated type s .  Twenty-four-hour 
infusion broth cu l tures  should be hea ted  at  100° 
C. for 2 hours .  After cool ing,  0.3 percen t  formalin 
i s  added.  T h e se  formolized an t igens  are injected 
into r abbi t s  in amounts of 0.5,  1.0,  2.0, and 4.0 
ml at  int e rval s  of 4 days .  The rabb i t s  are bled 6 or 
7 days following the l a s t  inject ion.  If des i r ed  a 
tr ial  bleed ing may be taken before the r abbi t s  are 
exsangu ina ted.  If a suf fi cient  t i ter  has  not  been 
obtained an addi t ional  inject ion of 4.0 ml may be 
given.  Exper i ence  has  shown tha t  addi t ional  in j ec 
t ions are without  effect .  Although not  n ece ss a ry ,  
i t  i s  de s i r ab le  to in j ec t  two rabbi t s  with each  
ant igen s i n c e  certain animals  fail to develop a

sa t i s fac to r y  t i t er .  The ant igens  should be in jected  
as  soon after  preparat ion as  convenient  and should 
be r ef rigerated during the period of immunization.  
Ant igens  which have been held for long per iods 
before inject ion  are not as  effect ive a s  freshly 
prepared su sp e n s io n s .

The serums should be t e s t ed  with homologous 
an t igens  by s l ide  agglut inat ion.  A convenient  
method of preparing an t igens  for s l ide agglut inat ion 
i s  to sc rape  the organ isms from the su r face  of  a 
s l a n t  and suspend  them in 1 .0  ml of absolute  
al cohol .  After hea t ing  the al cohol i c s u sp e n s i o n s
a t  60° C.  for 1 hour,  the tubes  are centr i fuged,
the a lcohol  decan ted ,  and the organ isms suspended 
in 0.5 ml of carbolized sa l ine .  Such an t igens ,  when 
kep t  in the refrigerator,  can be used for seve ra l  
weeks .  T h e  serums to be t e s t ed are di luted 1 to
5,  1 to 10, and 1 to 20.  A smal l  drop of each di lu
tion is  p laced  on a s l ide and mixed with a  drop of  
ant igen of equal  s i ze.  The  s l id e  is then t i l ted 
back and forth and the r ea c t ions  obse rved.  A s a t i s 
factory serum when di luted 1 to 10  should produce 
p r o n o u n c e d  agglut inat ion of  alcohol- tr eated 
organisms within 30 se con ds  to 1 minute.

After the r abbi t s  are b led and the serum co l lected 
i t  should be preserved by addi t ion of an equal 
amount of glycerol .  P reservat ion  with glycerol  has  
two adv an tag es :  i t  p roduces  no p rec ipi ta te  in the 
serum, and it preven ts  r apid drying of s l ide t e s t s .  
Serums refr igerated at  4° C. retain their  potency 
for se ve ra l  yea r s .

After the serums have  been prese rved they should 
be s t andard ized.  T h i s  i s  accomplished by preparing 
dif ferent  di lu t ions  of each serum and determining 
the h i g he s t  di lut ion in which i t  will give pro
nounced rea c t ions  with the homologous ant igen 
within a given time limit,  u sua lly  about  30 se conds  
af ter  t i l t ing of the s l i d e  is begun.  It should be 
remembered that  a l cohol- tr ea ted organisms are 
more r e s i s t a n t  to agglut inat ion than are living 
cul tures .  Therefore,  the serums should be s t a n d 
ardized a g a in s t  l iving ant igens  if l iving organisms 
are to be used  in routine t e s t s .

As a rule,  c r os s  r eac t ions  between the various 
0  groups are not  pronounced but  certain minimal 
cross  r ea c t ions  should be expec ted .  If one is  ca re
ful to obse rve  with which serum an ant igen first  
r e a c t s  it i s  not  dif f icul t  to determine to what  0  
group an organism belongs .  R e p r e s e n t a t i v e  
r ea c t ions  of an t igens  with the grouping se rums 
are i l lu s t r a t ed in table 1 .

In addi t ion to the 0  grouping se rums ,  a Vi serum
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should be prepared.  F resh ly  i so la t ed  cul tures  of S. 
typhi  do not agglut inate  readi ly with 0  serum s i nc e  
the react ion is masked by Vi ant igen (7). A potent  
Vi serum can be prepared from the o r g a n i s m  
descr ibed by Kauffmann and Moeller (8 ) as S. 
b a l l e m p .W  colonies  of this  organism are dec idedly  
more opaque than 0  colonies .  Vi colonies  should 
be se lec ted  repeatedly until no 0  co lonies  appear  
upon p la te s .  After a pure Vi form i s  obta ined,  the

growth from the p la t e s  i s  suspended  in abso lu te  
alcohol,  centr ifuged,  and the al cohol  decanted and 
replaced with fresh alcohol .  The cul ture i s  s u s 
pended in the alcohol ,  again centr i fuged,  and the 
fluid poured off. The organi sms are dried in a 
vacuum des icca to r ,  ground to a fine powder,  and 
stored unti l  needed.  The bac te r i a  are suspended  
in physiological  sa l ine  ju s t  before inject ion.  The 
amounts adminis t ered are the same as  those  used 
for the production of 0  serums .  The first  inject ion 
should be of a dens i ty  comparable to a 24-hour 
broth culture; but  in succe ed ing  in j ec t ions  ihe 
suspension may be inc reased rapidly in densi ty  
as well a s  in amount so that  toward the end of the 
period of immunization qui te  dense s u sp e ns io ns

are adminis t ered.  T h i s  procedure rarely fai l s  to 
yie ld  a poten t  Vi serum which will  agglut inate 
freshly i so l a t ed  typhoid bac i l l i  in a dilut ion of 1 
to 20 or 1 to 40 in s l ide t e s t s .  Such a serum has  a 
d i s t inc t  advantage over  serums prepared with S. 
typhi  s inc e  it con tains  no 0  or H agg lut inins  for 
typhoid baci l l i  and may be used in the unabsorbed 
s t a t e .  It do es  contain 0  and 11 agglut inins  for the 
Dal l erup st rain but  such an t igens  occur  very rarely

in enter i c organisms.  The use  of the serum is 
explained below.

In addi t ion to the polyvalent ,  0 ,  and Vi serums,  
it  i s  ne c es sa r y  to prepare s ix  II serums as  follows:

a — S. paratyphi A
b — S. paratyphi B, phase 1 or S. m innesota ,  

ph as e  1 
c — S. cholerae-su is ,  phase  1 
d — S. typhi
i — S. typhi-murium, phase 1 
1, 2 , 3, 5 — S thompson,  phase 2, and S. new

port, phase 2

All the above-named organisms occur  in mono- 
ph as ic  form so tha t  one need not  i so la t e  the des i red

Table 1

REACTIONS OF REPRESENTATIVE ANTIGENS WITH 0 GROUPING SERUMS

Serums

Ant ig e h s
Group A 
I ,  I I ,  XII

Group B 
IV. V, XII

Group Ci 
VI, VII

Group C-¿ 
V III

Group D 
IX ,XII

Group E 
I I I ,  X,XV

I ,  I I ,  XII + + - - - + -

I ,  IV ,XII + + + - - + ~

I ,  IV ,V ,X II + + + - -
+

-

IV ,V ,X II - + + - - + -

V I,VII - - + + - - -

V I ,V III ~ + + + + - *

VIII - + - + + - -

VIII,XX - + - + + ~ -

IX,XII - + - + + -

I , I X ,X I I + + - - + + -

I I I . X - - - - - + +

III ,X V - - - - - ++

I . I I I . X I X + - ~ - - + +

+ t o  ++ i n d i c a t e s  d i f f e r e n t  d e g r e e s  o f  a g g l u t i n a t i o n .
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phas es .  In order to prepare the serums the organ
isms are pa ss ed  through two or three s u c c e s s i v e  
tubes of semiso l id  aga r  to insure maximum moti l i ty.  
They are then inoculated into infusion broth,  incu
bated overnight ,  and an equal  amount of phys iologi 
cal sa l ine  solut ion containing 0 .6  percen t  formalin 
i s  added to the cu l tures .  The formalinized s u s 
pen s i on s  are in j ec ted  into r abb i t s  in the same 
manner and amounts as are the an t igens  used  to 
produce 0  serums .  The  rabb it s  are bled on the 6 th 
day following the l a s t  inject ion and the serums 
are preserved with glycer ine.  It is unn ec es sa ry  to 
t ake tr ial  b l eedings  be c a u s e  sa t i s fac to ry  t i t er s  
are a lmost  invar i ably obta ined.  The se rum s  should 
be t i t ra ted aga ins t  the homologous an t igens .  A 
t i t er  of 5,000 or more i s  adequate.

EXAMINATION OF CULTURES
It is usua l ly  convenient  to examine cul tures  

which give r eac t ions  typical  of Salmonella  on 
tr iple-sugar- iron-agar  (TSI) s l a n t s  and which pro
duce  no alkal iniza t ion  of Ch r i s t en se n’s urea  agar.  
The  growth from the TSI s l a n t s  may be used  to 
make a den se  sa l in e  suspens ion .  T h i s  suspens ion  
should be t e s ted  on a s l ide  with polyva len t  serum. 
In performing s l ide  agglut inat ion t e s t s  it  i s  adv i s 
ab le  to u se  amounts  of ant igen and serum approxi
mately equal  to a 3 mm loopful.  If l arger  drops are 
used nonspec if i c  r eac t io ns  are more l ikely to 
appear .  Also,  in the use  of the 0  grouping se rums ,  
the u se  of large drops emph as i zes  c ross  r ea c t i ons  
between groups.  Suspen s io ns  which are agglut i 
nated by polyvalen t  serum should then be t es ted 
with the 0  grouping serums.

Any cul ture which i s  agglut ina ted in a  typical  
manner  by po lyvalent  serum and by one or more of 
the 0  grouping serums may be reported a s  a prob
ab le  Salm onella  provided preliminary biochemica l  
examinat ion in d ica tes  that  i t  i s  a member of the 
genus .  R e s u l t s  should be confirmed by extended 
b iochemica l  t e s t s  s ince  many paracolon bac te r i a  
contain an t ige ns  r el a ted to the 0  an t igens  of 
Salmonella.

If a cul ture r ea c t s  with polyva lent  serum but not  
with the 0  grouping se rums ,  it should  be t e s t ed  
with Vi serum s ince most  f reshly i so la t ed  s t r a in s  
of S. typh i  are not  agglut ina ted by 0  serum for 
group D, to which they belong.  If the cul ture r ea c t s  
with Vi serum a portion of the suspe ns io n  should 
be hea ted  in a boi l ing water  bath for 10 minutes ,  
and after  cool ing,  again should be t e s t ed  with the 
0  serums and with Vi serum. After boi l ing,  S. 
typhi  cu l tures  should  r eac t  with group D serum;

and S. paratyphi C cul tures ,  which a l so  may con
ta in Vi ant igen,  should r eac t  with group C} serum. 
From a p rac t ica l  s tandpoint ,  cul tures  which react  
with Vi serum,  and which,  af ter  heat ing,  r ea c t  with 
group D serum may be reported as  S. typhi,  although 
in order to complete their  ident i f icat ion the H ant i 
gens  should be ident i f ied and biochemical  t e s t s  
performed.  Rarely rough cul tures  of S. typhi  are 
i so la t ed  which,  after boi l ing,  agglut inate nei ther  
in Vi or 0  serums .  Such cul tures  a l so  may be non- 
moti le.  They  are ident i f iable only by their  content  
of Vi a n t i g e n  a n d  by t h e i r  b i o c h e m i c a l  
cha rac te r i s t i c s .

Cul tures  which cont inue to agglut inate in Vi 
serum after  hea t ing  and which are not  agglut inated 
by the 0  grouping serums may be presumed to con
tain 0  ant igens  r e l a t ed  to those of the Ballerup 
s t r ain .  Such cul tures  now are c l a ss i f i ed  a s  inter
mediate paracolon bac te ri a .

After the 0  group of the cul ture i s  determined 
i t s  H an t igens  should bs examined.  T h i s  may be 
done by te s t ing  growth from an agar  s l a n t  on a 
s l ide  with H se ra  which are di luted 1 to 50 or 1 to 
100. An al t erna te  method i s  that  recommended in 
1942 by Edwards  and Bruner (10), in which an 
infusion broth cul ture i s  di luted with an equal 
amount of sa l ine  containing 0 .6  percent  formalin 
and t e s t ed  with appropriate se ra  a t  50° C.  Only 
one di lut ion (1 to 1,000 ) i s  used and resu l t s  are 
read after incubat ion for 1 hour in a  water  bath.

The group A cul tu res  should be t es ted with 
serum a to a s su re  that  they are S. paratyphi A, 
the only known type in that  group. In addition,  
they should be sub je c t ed  to di f ferent ia l  biochemi
cal  t e s t s  such a s  nonfermentation of xylose,  and 
inabi l i ty to u t i l i ze  t a r t ra t es  and ci trate .  The 
majori ty of S. paratyphi A s t r a ins  produce little 
or no H2 S.

Group B cul tu res  should be t e s t ed  with H serums 
for ant igens  b, i, and 1 , 2 , 3 , 5 .  In the event  that 
agglut inat ion occurs  in b or i serum, the culture is 
a lmost  ce r t a in ly  S. paratyphi B or S. typhi-murium, 
r e spect ive ly .  Diphas ic  cul tu res  often occur  only 
in one phase  when recent ly  i so la t ed .  If phase 2 
only i s  p resent ,  i t  is  n e c e s sa r y  that  phase  1 be 
obtained to ident i fy the cul ture.  Thus,  if the culture 
i s  agglut inated only by 1, 2 , 3 , 5  serum, it should 
be p lanted on a Gard p la te  (9) with 1 , 2 , 3 , 5  serum 
or p laced  in a tube containing 2 or 3 ml of semi
sol id medium to which a loopful of that  serum has 
been added.  P h a s e  1 wil l  migrate through medium 
and can be i so la t ed  from the spreading growth.
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Useful  modif icat ions of the Gard technique have 
been descr ibed by Edwards  and Bruner (10), Hajna
(11), and Juenker  (12). After phas e  1 i s  obtained 
it can be determined whether  the cul ture i s  S. 
paratyphi B, S. lyphi-murium, or  some other  type 
wi thin group B.

Group C cul tures  should be t e s ted  with c and 
1, 2, 3, 5 serums.  If agglut inat ion occurs  in c serum, 
the cul ture may be ident if ied a s  S. paratyphi C or 
S. cholerae-su is  depending upon i ts  b iochemica l  
r eact ions .  S. paratyphi C u sua l ly ferments arabinose 
and a lways  ferments t r eha lose  promptly,  whereas  
S. cholerae-suis  a t t ack s  nei ther  of these  sugars .  
S. paratyphi C ferments dulci tol  promptly while 
S. cholerae-su is  g ive s  delayed or nega t ive  r ea c t ions  
in dulci tol  mediums.  If ph as e  2 only is  p resen t ,  
phase 1 should be i so la t ed  as previously descr ibed 
and tes ted with c serum. It should be remembered 
that  the majori ty of cul tures  of S. cholerae-su is  
belong to the Kunzendorf  variety in which phas e  1 
i s  more or l e s s  completely suppr ess ed ;  so any 
group C cul ture which agglu t ina tes  in 1 , 2 , 3 , 5

R e a c t i o n s  o f  g r o u p  A a n d  g r o u p  B  S a l m o n e l l a  c u l t u r e s  w i th  
g ro u p in g  s e r u m s .

serum, f ai l s  to ferment arab inose  and t r eha lose ,  
and g ives  a negat ive or delayed resul t  in dulc i tol  
may be reported as S. cholerae-su is .

Group D cu l tu res  should be t e s ted  in a, d, and 
1, 2, 3 , 5 serums.  Cul tures  which agglut ina te  only 
in d serum,  which are anae rogen ic ,  and which p o s 
s e s s  the usual  b iochemical  a t t r ibu tes  of S. typhi 
may be reported immediately.  The  organism will 
have been examined al ready for the p resence  of Vi 
ant igen so that  i t s  ident i ty is fairly well  e s t a b 
l i shed .  Some recent ly  i sola t ed cul tures  of S. typhi  
are very poorly moti le and may fail to f locculate 
in d serum. Such cul tures  can be typed as  S. typhi  
provided they p o s s e s s  IX, XII, and Vi ant igens  
and the biochemica l  proper t ies  of S. typhi.

Ident i f icat ion o f  S. sendai  depends  upon the 
recognit ion of both p h as es  and biochemical  exami
nat ion.  It i s  n ec es sa r y  tha t  the organism agglut i 
nate both in a and 1 , 2 , 3 , 5  se rums .  If only one 
phase  i s  p resen t  the second must  be i so la t e d  as  
previously descr ibed.  Fur ther ,  t h i s  type is H2S 
and ci t rate negat ive and g ives  a negat ive r e su l t  
in Stern’s g lycerol- fuchsin broth.  Arabinose is fer
mented immediately but xylose and sorbi tol  give 
delayed reac t ions .  Cu l tu res  with s imilar  ant igens  
but  different  biochemica l  r ea c t ions  belong to 
another  type.  S. sendai  occurs  frequently only in 
the Orient .

Cul tures  which belong to group E are not  exam
ined further  but are repor ted s imply as  group E 
Salmonella.

By adoption of the sys tem outl ined above,  or a 
s imi lar  one,  the d ia gnos i s  of Salm onella  i nfec t ions  
in the rout ine laboratory should be great ly improved. 
The smal l  laboratory should not at tempt the exact  
typing of all Salm onella  cul tures but shou ld  identify 
only the more important  types .  The remaining cul 
tures  should be d es ign a t ed  “ Salmonella , type 
undetermined”  and sen t  to a center  for iden t i f ica
tion.  The adoption of such a sys tem permi ts  the 
rapid d iag nos i s  of 98 to 99 percen t  of Salm onella  
i nfec t ions.  At p r es e n t  many l abora tor ies  cont inue 
to rely on ordinary agglut inat ion t e s t s  in which 0  
and H rea c t ions  are not  d i s t ingu ished  and upon 
b iochemica l  r eac t ions .  Report s  on en ter ic  cu l tures  
therefore are often long delayed and inaccura te .

The sys tem proposed above i s  f lexible and may 
be modified to sui t  the needs  of the individual  
laboratory.  Fur the r,  as  workers gain familiari ty 
with the method i t  i s  l ikely that  they will wish to 
extend the number of types which they identify.  
T h i s  may be done by inc reas ing  gradual ly the
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number of H se rums to the point  tha t  al l  the types  
which occur  frequently may be r ecognized.  Any 
proposal  shor t  of complete typing must  be a com
promise and each laboratory must  dec ide to what 
length they wish to go in the ident i f ica t ion of 
Salm onella  cu l tures .  The  methods proposed here 
are based upon exps r i ence ,  with a view toward the 
employment  of a minimal number of serums.

SUMMARY

A simplif ied method for the se rologica l  grouping 
of Salm onella  i s  descr ibed.  Methods for the exact  
ident i f ica t ion of the pr incipal  human pa thogens  of 
the genus are included.  Methods for the preparat ion 
of the ne ce ss a ry  serums,  for the preparat ion of 
an t igens ,  and for the performance of the t e s t s  are 
given in some detai l .
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