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Salmonella bo'Vis-morbificarns was first isolated by Basenau (1893) 
in Amsterdam from the carcass of a cow that >vas emergency 
slaughtered after she had aborted and developed metritis. As 
the meat was condemned no cases of food-poisoning occurred, but 
Basenau regarded the organisms isolated very similar to those ob
tained from another .animal, the meat of which had been responsible 
£.or an extensive outbreak of gastro-enteritis. On comparing this 
organism with S. enteritidis (Gaertner) and other bacteria obtained 
from outbreaks ·of food-poisoning he concluded that it differed from 
them both culturally and in pathogenicity. Cultures of Basenau's 
bacillus were kept by a number of workers and were studied by 
Savage (1908, 1912), Bruce White (1926, 1929) and others. Savage 
regarded it .as a distinct sub-type of the Gaertner group, while 
Bruce White carefully worked out its antigenic structure. 

No ·other strain of bovis-morbificans was recognised until Sladden 
and Scott (1927) isolated one from faeces s.tudied during an outbreak 
of food-poisoning in Swansea, pressed meat being incriminated as 
the cause of the disease. The organism was recovered from the 
f.a.eces of four o.f the affected persons and the sera of two patients 
agglutinated it. Later Kauffmann (1930) included two s.trains of 
Salm,onella, Zeiss and Clauberg, into the new type Virchow just 
described by him, but, on making a closer study of the Zeiss and 
Clauberg strains, K auffmann and Mitsui (1930) showed that they 
belonged to the bo1Jis-mo1·bificans type. 

Recently Greenfield and Judd (1936) described an outbreak of 
food-poisoning in four members of the same family, incriminating 
boiled pork as the cause of the malady. Cultures made from the 
pork yielded a large number of colonies composed of " non-lactose
fermenting, motile, Gram-negative bacilli, which, by virtue of their 
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cultural characters, were placed in the Salmonella group of or
ganisms " and called Salmonella Suipestifer· v.ar. Afri. A ttst. The 
sera obtained from two of the patients caused a granular agglutination 
of the organism. A description -of the biochemical characters and 
pathogenicity of the bacterium was given, but a complete antigenic 
analysis was not undertaken. The stud y of the antigenic structure 
of the Salmonella is now described by us. 

Suipesti.fer A.fr·i. Aust. was tested .against both " 0 "and " H " 
sera prepared from a number -o f representative types of Salmonella; 
the sera were prepared according to the method described by Henning 
(1936). It was agglutinated only by the "0 " sera of organisms 
containing factors VI and VIII of the Kauffmann-vVhite schema 
(1934), by all group sera and by the type sera of Heidelber·g and 
bo'IJis-morbzficans. 

The organism was found to be diphasic. A culture was plated 
and .after 24 hours incubation a number of colonies was picked and 
seeded into broth; after 5 hours incubation at 37° C. the broth 
cultures were tested against .a pure group serum_, e.g. K unzendorf 
serum, and the type sera of Heidelberg and bovis-mmb1:jicarns. The 
colonies that occurred in the group phase agglutinated only with 
K1mzendorf serum, while those that occurred in the type ph.ase were 
flocculated by Heidelb erg and bovis-mo·rbificans sera. Group, type 
and " 0 " suspensions were now prepared according to the method 
described by Lovell (1932); these were tested against a number of 
sera. The results are shown in Table I. It will be seen that 
Heidelberg serum agglutinated the type and group antigens, but 
not the " 0 " .antigen, that K unzendorf senun flocculated only the 
group antigen, while bovis-m01'bificans agglutinated all three anhgens 
up to a very high titre. Meanwhile sera were also prepared against 
Suipestifer \'ar. Afri. A ust. 

On absorbing Afr. Attst. serum with Heidelberg all agglutinins 
for the type phases o£ both H et:delber•g and Afri. A ?tst were 
exhausted, but there was hardly any reduction of the group agglu
tinins (from 6400-3200) and all the " 0 " agglutinins remained. 
(Table I). vVhen this partly absorbed serum was reabsorbed with 
K1mzendorf a further reduction of group .agglutinins (from 3200-
400) ocourred, but the " 0 " agglutinins J'ema.ined ·unaltered
[{ unzendm'f .apparently did not lower the ·' 0 " titre of the serum 
for the " 0 " antigen of Afri. A u st.; it also has no effect on the 
type agglutinins but it reduced the titre oi the group agglutinins 
for the homologous group antigen from 6400 to 400. On the other 
hand, Afri. A ust. remove cl all the type and very little of the group 
agglutinins from H eidelberg serum with-out altering the " 0 " 
titre for the homologous " 0 " antigen. Afri. Aust. also exhausted 
most of the group agglutinins (lowering 1t from 3200 to 200) from 
Kunzendorf serum without reducing its "0 " titre. 

On absorbing bovis-morbificans serum with Afri. A t~st. and 
Afri. A ust. serum with bov~s-morbificans all agglutinins for the 
type, group and " 0 " antigens of both bovis-rnorbificans and Afr·i. 
A ttst. were completely removed. ('l'able I). 
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It is nDt clear why Aj1·i . A ust. could not exhaust all the group 
agglutinins from K1mzendorj serum Dr why Kunzendorf failed to 
remove all group agglutinins from Aj1·i. A ust. serum, because the 
group antigen of Afri. A1tst. is similar to that of bovis-mm·bificans 
and the group antigens of bovis-m01·bificans and [{ 1mzendmj are 
identical, Bruce ·white (1926) and the Kauffmann-\iVhite schema 
(1934). 

It was also observed that there is barely any " 0 " agglutination 
between Afri. Aust . and Kunzendor/, indicating th.at the sDmatic 
factor VI is not well represented in Afri. A ust.; but the same wa~ 
found to be the case with Newport (Koltbus), S. muenchen and 
S. bov?:s-mO?·b?ficans (Sladden and Scott), (Table I). 

CoNCLUSioNs. 

These results clearly show that S. snipestifer Yar. Afri. Aust. 
contains the same type antigen as H eid elb e1·g and bov1:s-m.orbificans 
(factor r) and a group antigen that corresponds largely with that 
Df K unzendorf and entirely with that of bovis-?7Wrb?:jicans (facrors 
1, 3, 4, 5), while its somatic "0 " antigen resembles that of 
bovis-morbificans (factors VI, VIII). Moreover, since A fri. Aust. 
remoYes all agglutinins (type, group and " 0 ") from bovis-mm·bi
ficans serum, and bovis-nwrbifica;ns exhausts all .agglutinins from 
Afri. A 11st. serum there can be no doubt that the two mg.anisms 
contain the same antigenic components and that they are, therefore , 
identical. 

Greenfield and Judd (vide Addendum to this paper) agree with 
us that the name Salmonella s1tizJesti/e?' var. A/1·i. A ust. employed 
iu describing the Salmonella isolated by them (1936) from pork 
which ·was responsible for an outbreak of food poisoning in the 
Cape Peninsula should be discarded. The organism should be called 
Salmonella bo1Jis-m01·bijicans . 

This is apparently the first strain of bovi.Hnol'bi.ficans traced tu 
pork and it is the first recm-d of this organism in South Africa. 

SuMMARY. 

The antigenic structure of the Salmonella isolated by Greenfield 
and Judd (1936) from an outbreak of food-poisoning at the Cape 
Peninsula is described. As its antigenic components were found to 
resemble those of bovis -mm·bificans the following antigenic factors 
should be assigned to it:-

Somatic " 0 '' antigen, VI, VIII. 
" H " (Specific) antigen, 'l' 

"H " (non-specific) antigen, 1, 3, 4, 5, 

The reas-on why [{ unzendorf failed to absorb .all the group 
agglutinins from this strain of bovis-m01·bificans and vice versa is 
still obscure. 
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ADDENDUM. 

E. C. Greenfield and M. H. Judd (Department of Bact eriology, University 
of Capetown), Professor Henning's. antigen, i.e. analysis of a Salmonella 
s·uipestije1· described by us from an outbreak of food poisoning in the Cape 
Peninsula makes it clear that the organism is ::Jalmonellu bovis-nwrbijican.s. 
Therefore, we withdraw the name ::Jalmonella suipestijer var. Aj1·i. Aust. and 
substitute ::Jalrnoneltu bovis-·rnuriJijicans. 

REFERENCES. 

BASENAU, F. (1893). Ueber eine Fleisch gefundene infectioese Bacteria. 
A1·ch. /. Iiyg. , Vol. 20, p. 242. Quoted by Sladden and Scott, and by 
Bruce White. 

GREENFIELD, E. C., AND JUDD, M. H. (1936). Salmonella suipest'ifer var. 
Afri. A ust. in an. Outbreak of Food Poisoning in the Cape Peninsula. 
S.A. Medical Journal, Vol. 10, No. 15, p. 544. 

HENNING, M. W. (1936). Salmonella onde1·stepoOTt: A New Type of Sal
moneUa from a Sheep. Jl. Hyg., Vol. 36, pp. 625-531. 

KAUFFMANN, F., U. MI'l'SUI, CH. (1930) . Vergleichende Untersuchungen. 
Z. f. Hyg., Vol. ll1, pp. 749-772. 

KAUFFMANN, F. (1930). Neue Serologische Typen der Paratyphusgruppe. 
Z. f. Hyg. , Vol. 1ll, pp. 221-246. 

KAUFFMANN-WHITE SCHEMA of the Salmonella Subcommittee of the 
Nomenclature Committee of the International Society for Microbiology. 
Jl. of Hyg. , Vol. 34, pp. 333-350 (1934). 

LOVELL, R. (1932). The Salmonella Group of Bacteria. Bull. of Hyg., Vol. 7, 
pp. 405-415 . 

SAVAGE, W. G. (1909). Further R eport upon the Presence of the Gaertner 
Group of Organisms in the Animal Intestine. 37th R epm·t of th e Local 
Gov. Board (1907-08), pp. 425-444. H.M. Stationery Office. 

SAVAGE, W. G. (1912). A Note on the Inter-classification of the Gaertner 
Group . J. of Hyg ., Vol. 12, pp. 1-4. 

SLADDEN, A. F. , AND SCOTT, W. M. (1927). Food-poisoning due to Bacilli 
of the type B . morbificams-bovis (Basenau). Jl. of Hyg. , Vol. 26, 
pp. 1ll-ll7. 

WHITE, P. BRUCE (1926). Further Studies of the Salmonella Group. Sp. 
Series No. 103, M ed. Res. Council, pp. 124-126. 

WHITE, P. BRUCE (1929). A System of Bacteriology, Vol. 4, Med. R es. 
Council, pp. 136-153 . 

8:)4 



I 
" 

S
A

L
M

O
N

E
L

L
A

 B
O

V
IS

-M
O

R
B

IF
IC

A
N

S
 

" 
F

R
O

M
 

F
O

O
D

-P
O

IS
O

N
IN

G
. 

M
. 

W
. 

H
E

N
N

IN
G

 A
N

D
 

E
. 

C
. 

G
R

E
E

N
F

IE
L

D
. 

T
A

B
L

E
 I

. 

--
-

U
n

ab
so

rb
ed

 
S

er
a.

 
A

b
s o

rb
ed

 
S

er
a .

. 

I 
B

o
vi

s-
B

o
vi

s-
A

fr
i.

 A
u

st
. 

B
ov

i.s
-

A
fr

i.
 A

~t
 .. s

t.
 

A
fr

i.
 A

u
st

. 
A

jT
i.

 A
u

sf
. 

A
fr

i.
 A

u
sl

. 
]{

 u
n

ze
nd

or
f 

H
ei

de
lb

er
g 

m
or

bi
fi

ca
ns

 
m

o
rb

if
im

n
s 

se
ru

m
 

A
nt

ig
en

. 
A

fr
i.

 A
u

st
. 

11
 ei

de
lb

er
g 

K
~
m
ze
n
d
o
r
f
 

N
et

rp
or

t 
se

ru
m

 
se

ru
m

 
se

ru
1n

 
se

ru
m

 
se

ru
m

 
se

ru
m

 
a

bs
or

be
d 

se
ru

m
 

se
ru

m
 

se
ru

m
 

K
ot

tb
u

s 
M

~t
en
c
h
en
 

m
or

bi
fl

ca
ns

 
ab

so
rb

ed
 

ab
so

rb
ed

 
ab

so
rb

ed
 

ab
so

rb
ed

 
a

bs
or

be
d 

ab
so

rb
ed

 
se

ru
m

 
se

ru
m

 
by

 
u

n
ab

so
rb

ed
. 

u
n

ab
so

rb
ed

. 
u

n
ab

so
rb

ed
. 

SC
'J'

II
m

. 
se

ru
m

 
w

it
h 

w
it

h
 

w
it,

h 
w

it
h

 B
ov

is
-

w
it

h 
w

it
h 

ab
so

rb
ed

 
ab

so
rb

ed
 

T
 l e

id
el

b
e1

'g
 

se
ru

m
. 

un
a 

bs
or

be
cl

. 

I 
w

it
h 

w
it

h 
B

o
vi

s-
A

f•
·i

. 
A

u
sl

. 
K
~
m
ze
nd
o•
f.
 

H
 ei

de
lb

e1
·(}

. 
nw

1·b
ij

ic
an

s.
 

A
fr

i.
 A

u
st

. 
A

fr
i.

 A
u

st
. 

A
fr

i.
 A

u
st

. 
m

or
b·

if
ic

an
s.

 
a

nd
 t

h
en

 b
y 

](
 u

n
ze

nd
o1

'f.
 

A
fr

i.
 A

u
sl

. 
''

0
'' 
..

..
..

..
..

..
..

 
80

0 
I 

0 
I 

0 
16

00
 

I 
80

0 
I 

16
00

 
0 

I 
40

0 
I 

80
0 

0 
-

I 
-

I 
0 

I 
0 

10
0 

A
fr

i.
 A

u
sl

. 
T

y
p

e .
..

..
..

.
..

..
..

 
64

00
 

I 
64

00
 

I 
0 

-
I 

-
64

00
 

0 
I 

64
00

 
I 

0 
0 

-
-

0 
I 

0 
0 

I 
I 

I 
-
-
-
·-

-
A

fr
i.

 A
u

sl
. 

G
ro

up
 ..

..
..

..
..

..
. 

64
00

 
32

00
 

32
00

 
-

-
25

60
0 

0 
40

0 
32

00
 

0 
0 

-
0 

0 
40

0 

I 
--

-
H

ei
de

lb
er

g 
"

0 
" 

..
..

..
..

..
..

..
. 

0 
80

0 
-

-
-

-
-

-
-

-
-

80
0 

-
-

-

-
-
-
-

-
-

H
ei

d
el

b
er

y 
T

y
p

e .
..

..
..

..
.

..
.

..
 

64
00

 
64

00
 

-
-

-
-

-
-

0 
-

-
0 

-
-

-
-
-
-
-

-
-

H
ei

d
el

b
e1

'g
 G

ro
up

 ..
..

.
..

..
..

..
. 

16
00

 
12

80
0 

80
0 

-
-

-
-

-
0 

-
-

64
00

 
-

-
-

K
u

n
ze

nd
01

j 
~'

 0
 '

' .
..

..
..

..
..

.
. 

50
 

-
80

0 
I 

-
-

-
-

-
-

-
80

0 
-

-
-

-

K
u

n
ze

n
do

1'
j 

''
H

'' 
..

..
..

..
..

..
. 

32
00

 
-

32
00

 
-

-
-

-
0 

-
-

20
0 

I 
-

-
-

-

B
o

vi
s-

m
or

hi
fi

cn
ns

 
"

0
''

 ..
..

..
..

. 
80

0 
-

0 
-

-
16

00
 

0 
-

-
0 

-
-

0 
0 

-
-

I 

I 
B

o
vi

s-
m

or
bi

fi
ca

n
s 

T
y

pe
 .
..

.
..

..
. 

33
00

 
-

-
-

-
64

00
 

0 
-

-
0 

-
-

0 
0 

-

I 

-
-

-
-
-
-
-

I 

B
ov

is
-m

or
bi

fi
ca

n
s 

G
ro

up
 ..

..
..

..
 

64
00

 
-

_
, 

-
-
-

25
60

0 
0 

-
-

0 
-

-
0 

0 
-

N
 e

w
po

1't
 (

K
o

tt
b

u
s)

" 
0 

" 
..

.
..

..
. 

-
-

0 
16

00
 

-
-

-
I 

-
-

-
-

-
-

-
-

-
M

u
en

ch
en

 
"

0
'' 

. .
..

..
..

.
..

..
..

 
-

-
I 

0 
-
-
·
 

-

I 
80

0 
-

-
I 

-
-

-
-

-
--

I 
-

I 
-

-
-

0 
le

ss
 t

h
an

 
1 

: 5
0.

 

35
 

35
5-

35
6 

"S
A

LM
O

N
EL

LA
 B

O
V

IS
-M

O
RB

IF
IC

A
N

S"
 F

RO
M

 F
O

O
D

 P
O

IS
O

N
IN

G
M

. W
. H

EN
N

IN
G

 A
N

D
 E

. C
. G

RE
EN

FI
EL

D

35
5-

35
6




