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SALMONELLOSIS AND SHIGELLOSIS IN COOK COUNTY, ILLINOIS; 
1. CLASSIFICATION OF SIX H U N D R E D  SALMONELLA A N D  
SHIGELLA STRAINS ISOLATED FROM PATIENTS OF COOK 

COUNTY H OSPITAL 
O. CAR FELSENFELD, M. D., VIOLA MAE YOUNG, ~I: S. AND TAMA YOSItlMURA, B . S . ,  Chicago, Illinois 

S A L M O N E L L O 3 I S ,  especial ly  sa lmonel los is  cause:l  
by t y p h o i d  and  p a r a t y p h o i d  bacilli ,  has been k n o w n  

for a ve ry  long t ime.  Recen t  advances  in bac ter io logy,  
espec ia l ly  the  i n t roduc t ion  of m o d e r n  l abora to ry  tech-  
nics, fac i l i ta te  the  de tec t ion  of Sa lmone l lae  and Shigel lae  
to such an ex ten t  tha t  the  late '30-s  mad ear ly '40-s 
saw a real  boom in the  d iagnos i s  of sa lmonel los is  and  
shigel losis .  T h e  sero logic  classif icat ion of these o rgan -  
isms p r o g r e s s e d  so far  and  b ranched  into so m a n y  
deta i l s  tha t  it  nea r ly  became a science by itself.  
S a l m o n e l l a  and  Sh ige l l a  t y p i n g  cen te rs  were  created,  
which  d iagnosed  the t ypes  (o r  spec ies)  of these mi -  
crobes.  T h e  la rges t  of t hem in the  U n i t e d  Sta tes  is 
tha t  of the  U.  S. Pub l i c  H e a l t h  Service ,  opera ted  at  
the  C o n m m n i c a b l e  Disease  Center  in Chamblee ,  Georgia .  

H a n d - i n - h a n d  wi th  the  inc reas ing  d i f ferent ia t ion  of 
the  s t ra in  went  the  recogni t ion  of the i r  ecology. W h i l e  
all t ypes  .of Sa lmone l l a  a re  po ten t i a l ly  pa thogenic  for  
man  and  an imals ,  some  s t ra ins  have  an ep idemio logy  
of the i r  own,  as, e.g., the  typho id  bacil lus.  Others ,  as 
S. pu l l o rum,  are  more  f requent  in fowl  and infect man  
only  occas ional ly .  

T h e  cl inical  p ic tu re  of shigel losis  has been well  
es tabl i shed ,  whi le  tha t  of sa lmonel los is  is still less 
k n o w n  to  the  gene ra l  p r ac t i t i one r  who  is seeing today ,  
t hanks  to  g r e a t  i m p r o v e m e n t s  in sani ta t ion ,  few cases 
of t y p h o i d  fever  but  whose  t e x t b o o k s  tel l  h im l i t t le  
about  sa lmone l los i s  caused  by S. t y p h i m u r i u m ,  S. 
mon tev ideo ,  S. o r a n i e n b u r g  and o the r  f requent ly  en- 
c o u n t e r e d  o rgan i sms .  

Sh ige l l ae  a re  t r a n s f e r r e d  f rom man  to man,  eventua l -  
ly wi th  the  a id  of food, whi le  Sa lmone l l ae  are  p r o p a g a t -  
ed by  man ,  an imals  and  birds .  T h e  la t te r  two g roups  
serve  as g r e a t  r e se rvo i r s  of food-borne  h u m a n  salmonel-  
losis. T h e  ea t ing  habi t s  of the A m e r i c a n  people unde r -  
wen t  some changes  d u r i n g  W o r l d  W a r  I I ,  when an imal  
mea t  was  scarce  and  the  consumpt ion  of pou l t ry  s teadi -  
ly rose.  W i t h  t he  inc reas ing  use of fowl meat ,  pou l t ry -  
bo rne  sa lmone l los i s  became a ques t ion  to be studied.  

F ina l l y ,  the  t h e r a p y  of sa lmonel los is  and  shigel losis  
is stil l  a m a t t e r  of debate ,  especia l ly  since many  c la ims 
have  been ra i sed  conce rn ing  the efficacy of ant ib io t ics  
in these  d iseases .  

In  v iew of these  n u m e r o u s  i n t e r e s t i ng  p rob lems  en-  
c o u n t e r e d  in sa lmonel los i s  and  shigel losis ,  it  was de-  
c ided  to r e p o r t  the  concepts  of this  T y p i n g  Center  and  
this  E n t e r i c  Serv ice  in a ser ies  of ar t ic les ,  the  f i rs t  of 
t hem be ing  p re sen ted  herewi th .  

De ta i l ed  s tudies  on the  d i s t r i bu t ion  of Sa lmonel la  
and  Sh ige l l a  t ypes  in la rge  genera l  hospi ta ls  of the 
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midd l e  wes t  have  not  been ca r r i ed  out.  I t  seemed,  
the re fo re ,  of in te res t  to p resen t  to the med ica l  p ro fess ion  
such a su rvey  cove r ing  de ta i led  type  and  spac ies  iden t i -  
f ica t ion of Sa lmone l l ae  and Shigel lae .  T h e  w r i : e r s  of 
the  p r e se n t  p a p e r  p rev ious ly  s u b m i t t e d  s tud ies  on the 
occu r rence  of these  o r g a n i s m s  in I l l ino i s  men ta l  
hosp i ta l s  ( 1,2,3 ) and  on mate r i a l  r ece ived  f rom di f fe ren t  
l a bo ra to r i e s  in N o r t h  and  S o u t h  A m e r i c a  ( 4 ) .  T h e s e  
surveys ,  however ,  d id  not  d i f fe ren t ia te  b e t w e e n  h o s p i -  
t a l ized  cases,  contac t s  and  ca r r ie r s .  T h u s  it was  nec-  
e s s a r y  to  w o r k  u p  recen t ly  col lected m a t e r i a l  f rom pa-  
t i en t s  a d m i t t e d  to  Cook  C o u n t y  H o s p i t a l  w i th  th is  
new p u r p o s e  in mind.  

I t  seemed  also advisab le  to descr ibe  the  l a b o r a t o r y  
p r o c e d u r e s  involved  in the isola t ion of S a h n o n e l l a e  anal 
Shige l lae ,  s ince  these  are  of p a r a m o u n t  i n t e r e s t  to the  
phys ic ian .  H i s  d iagnos t i c  w o r k  of ten d e p e n d s  so nmch  
on a we l l - func t ion ing  l a b o r a t o r y  tha t  a s h o r t  recapi t .a la-  
t ion  of a s imple  but  effective m e t h o d  cou ld  p r o v e  of 
help.  

MATERIALS AND MEDIA 

Strains reacMng tile Salmonella--Shigella Typing Center of 
this institute from patients in Cook Cou'tty Hospital were 
tabulated between April 1, 1948 and November 25, 1950, when 
their total number reached 600. During the same period of 
time Salmonella strains were received from two small hospitals 
and two private laboratories in Chicago. No comparison is 
being made in this paper with Sahnonella and Shigella types 
which reached the center from other counties or states. 

In order to detect Sahnonellae, Shigellae and parasites i l 
the stools of the patients, the following laboratory procedures 
were carried out: 

Stools were reeeived by the diagnostic laboratory within 
30 minutes after evacuation. I f  the specimens were not ex- 
pected to reach the laboratories within this period of time, 
preservatives were t:s~'d. T:e  employment cf a pres~rvi ,g flu'd 
was considered imperative for all rectal swabs and proctosig- 
moidoseopie specimens, since dryi.~g could cause false neTatLe 
results. Mueller 's tetrathi;nate broth was used 'originally for 
the preservation of the bacterial flora. Later, however, 
Selenite-F medium tinted with enough 1:1,000 aqueous methy- 
lene blue to " m a r k "  the fluid, served for this purpose. In 
order to present the entire procedure, it  should be mentioned 
that part  of the stools which was destined for parasitologie 
examination, was collected fresh or preserved in 10 per eent 
formalin, or D 'Antoni ' s  iodine, or, lately, also in polyvinyl- 
alcohol fixative (5). Equipment was available for proetAogists 
who wished to collect material with a sterile swab, streak i t  to 
two slides, dump the slides into a eoplin ja r  containing either 
Schaudinn's fluid or polyvinyl-alcohol fixative and then send 
them to the parasitologic laboratory. Details of the parasitol- 
logic examination which consisted of the study of direct 
saline suspensions, iodine tinged smears, flotation and slides 
stained with Malh)ry's hematoxylin, are being published in a 
different article (6). 

Fresh specimens for bacteriologic studies were streaked to 
one eosin methylene blue (Difco, Inc.) and two S. S. agar 
plates (Difco, Inc.). Material was also inoculated into tetra- 
thionate broth (Difco, Inc.) ;  lately into Selenite-F fhfid 
(B. B. L.). The next day suspicious colonies were picked 
from the plates to triple sugar iron agar (B. B. L . ) ;  and two 
S. S. plates were inoculated from the Selenite-F tube. 
Colonies were fished from these plates one day later, 
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O r g a n i s m s  causb~g a lka l ine  sh tn t  and  c h a n g e d  (ac id  or ac id  
a n d  g a s )  b u t t  in t r ip le  s u g a r  i ron  m e d i u m  were  t r a n s f e r r e d  to 
one t u b e  of  e ach :  

T r y t ) t o n c  b r o t h  
Semiso l id  n m n n i t o l  
Senf isol id  sucrose  
T h e  n e x t  day,  mo t i l i t y  and  f e r m e n t a t i o n  of  the  c a r b o h y d r a t e s  

w a s  read .  An  indole tes t  was  also p e r f o r m e d .  
O r g a n i s m s  showing  "ilk'dine s l an t  a n d  ac id  or ac id  and  ga s  

in t h e  b u t t  of  t r ip le  s u g a r  i ron  aga r ,  n e g a t i v e  indole  r eac t ion  
a n d  n o  f e r m e n t a t i o n  of  sucrose  b u t  wh ich  broke m a n n ! t e l  
were  ex 'mf ined  wi th  p o l y v a h m t  S ' d m o n e l l a  sara ,  u s i n g  t he  spo t  
t e s t  methot l .  I f  t~gglut ina t ion  occur red ,  a p r e l i m i n a r y  r epo r t  
w a s  sen t  to the  hosp i t .d  ward .  T he  cn l ;u re  was  t r a n s f e r r e d  
to "~gar s l au t s  and  tryptone,  b ro th ,  t hen  t yped  wi th  spec i f ic  
se ra  ( 7 ) .  

C n l t u r e s  which (lid no t  reac t  with  t )o lyvalent  Salmonella.  se ra  
were  i nocu la t ed  i~to lactose,  sa l ie in  a n d  V o g e s - - P r o s k a u e r  
m e d i n m ,  to observe  delayed f e r m e n t a t i o n  a n d  the  f o r m a t i o n  
o f  aee tv l  me thy l  car/)iuol. S ahnone l l a e  do no t  breqk  lactose  
or salie'in :rod giw! a nega t ive  V o g e s - - P r o s k a u e r  t e s t  (8 ) .  

C u l t u r e s  showing  a lka l ine  s l an t  a n d  ac id  b u t t  b u t  no g a s  
were t e s t ed  wi th  p o l y w d e n t  S a h n o n e l l a  se ra  (poss ib le  t ypho id ,  
S. g a l l i n a r m n  or o ther  n o n - g a s f o r m i n g  S a l m o n e l l a e ) ,  then ,  i f  
no t  mot i l e ,  w i th  Sh ige l l a  sera ,  u s i n g  t he  spo t  t e s t  m e t h o d :  

Mann! to1  nega t ive ,  indole  n e g a t i v e :  Sh.  S h i g a e  and  Sh.  s aehs i  

Monn i to l  nega t ive ,  indole pos i t i ve :  Sh.  schmi tz i  a n d  Sh. 
sachs!  sera .  

I f  the  serologic  r e ac t i ons  were .  nega t i ve ,  a u r c a s e  t e s t  was  
p e r f o r m e d ,  to exclude non-mot i le  P ro te i .  

M a n n ! t e l  f e r m e n t i n g  o r g a n i s m s  were t e s t ed  w i th  these  
sera  : 

Iudole  n e g a t i v e :  po lyva l en t  Sh. p a r a d y s e n t e r i a c  ( F l e x n e r  
and  B o y d )  and  po lyva l en t  Sh. sonnei .  

Indole  pos i t ive :  po lyva l en t  Sh.  p a r a d y s e n t e r i a e  ( F l e x n e r )  
and  po lyva l en t  Sh. a lka lescens .  

Tubes  of  r h a m n o s e  and  dulc i to l  b r o t h  were  also inocu la ted ,  
s ince ti~e d i ' tgnos is  of  Sh ige l lae  is a lways  based  on b o th  s e r o -  
logic and  b iochemica l  p rope r t i e s  of  the  cu l tu res .  

N u r t h e r  serologic e x a m i n a t i o n  was  ca r r i ed  o u t  wi th  ab- 
sorbed speci f ie  sera,  u s i n g  the  g r o w t h  f r o m  n u t r i e n t  a g a r  
s l ' tu ts  inocu la ted  wi th  the  o r g a n i s m s .  

Whi l e  t h i s  me thod  is r a t h e r  slow, if p roved  e f f i c i e n t  in 
d e a l i n g  wi th  t he  l a rge  m m d m r s  of  c u l t u r e s  encoun te red  a t  
Cook C o u n t y  I Iosp i ta l .  

RES  UI.TS 

Table I lists the frequency of Sahnonella strains 
isolated in patients from Cook County Hospital, accord- 
ing to the source of their first isolation. The table 
was compiled to conform with the Kauffinann-White 
schema of Sahnonellae. 

T A B L E  I 

S A L M O N E L L A  T Y P E S  [ S O L A T E D  F R O M  P A T I E N T S  A T  COOK C O U N T Y  I I O S P I T A L  

A g e  g roup  Chi ldren A d n l t s  

Source  of  S u m  
f i r s t  i so l a t i on :  Stool  Blood O t he r  T o g e t h e r  Stool  Blood O the r  T o g e t h e r  

S. t ) a r a typh i  B 2 
S. t y p h i m u r i u m  48 
S. ches te r  1 
S. de rby  2 
S. c a l i f o rn i a  1 
S. b r e d e n e y  
S. cho le raesu i s  2 
S. t h o m p s o n  2 
S. v i rehow 
S. o r a n i e n b u r g  18 
S. ba re i l ly  
S. mon tev ideo  16 
S. t ennes see  1 
S. n e w p o r t  9 
S. m u e n c h e n  1 
S. m a n h a t t a n  1 
S. t y p h o s a  20 
S. en t e r i t i d i s  3 
S. b e r t a  1 
S. eas tbourne  
S. sendal  
S. p a n a m a  2 
S. p u l l o r u m  
S. g ive  1 
S. a n a t u m  5 
S. l e x i n g t o n  1 
S. n e w i n g t o n  1 
S. s e n f t e n b e r g  
S. solt  1 
S. w ich i t a  ] 
S. c u b a u a  1 
S. cerro 
S. m i n n e s o t a  
S. u r b a n a  
S. c h a m p a i g n  

]42  

2 3 1 
4 5as,o.w 57 28 I 

1 
2 1 
1 

12 
1 

I 19 

lJ 17 
l 
9 
1 
1 

1J 33 
4 
1 

18 7 167 

] 
2 
2 
1 
5 
2 

14 

6 
l ] 
1 

18 2 
5 

i 
1 
1 
1 
1 

103  - 6 "  

4 6 
4e,l,s,u 33 90 

] 
2 3 

l 
1 2 
'2 4 

lu  3 5 
1 1 

l u  6 25 
2 2 

]e 15 32 
1 

6 15 
l s  3 4 

1 '2 
20 53 

5 9 
1 

1 1 
l w  1 1 

2 
1 l 
1 o 
4 9 

1 
2 

11 2 2 
1 
1 

l '2 
] 1 
] ] 
1 l 
1 ] 

lO 119 . . . .  2 s ; -  

N o t e s :  

e = f r o m  o t i t i s  m e d i a  
j --- f r o m  a r t h r i t i s  
1 ~_~ f r o m  p n e u m o n i a  
o ~ .  f r o m  os t eomye l i t i s  

s _= f r o m  ce reb rosp ina l  f l u id  
u - -  f r o m  u r ine  
w = f r o m  wound  

A~ER. Joum Din. Dis. 
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TABLE I I  
SHIGELLA TYPES ISOLATED FROM PATIENTS IN COOK COUNTY t tOSPITAL 
Age group Children Adults 
Source of st r~'fin: Stool Ott[er Together Stool Other Together Sum % 
Sh. sachsi 3 3 2 2 5 3.15 
Sli. ambigua l l 3 1 a 4 5 
Sh. flexneri I 3 3 1 1 4 

I I  18 18 20 lb 21 39 
III 3 3 3 3 6 
IV 23 23 35 35 58 36.66 
g 1 l 1 

u  2 2 3 3 5 
Sh. boydi 2 2 2 
Sh. alkalescens 14 lu 15 27 lu 28 43 13.69 
Sh. sonnei 105 105 33 33 138 43.95 
Sh. dispar 4 4 3 1 ~v 4 8 2.55 

177 1 178 132 4 136 314 100.00 
Notes : 

�9 t = from pcrinephritie 
b = from bile 
u = from blood and urine 
w ~ f ron l  w o u n d  

~bscess 

T h i r t y - f i v e  t ypes  of Sahnone l l a  were  encountered .  
S. t y p h i m u r i u m  infect ions  were  the most  numerous ,  
fo l lowed by  S. typhosa ,  S. montev ideo ,  S. o ran ienburg ,  
S. newpor t ,  S. en te r i t id i s  and  S. ana tum,  while S. p a r a -  
typh i  B, S. d e r b y  and  S. cho le raesu is  and  other  types  
were  less f requent .  

Of  t he  Sa lmone l l ae  r a r e ly  d i agnosed  in man,  the isola-  
t ion of S. p u l l o r u m  was  of special  interest .  The  case 
h i s to ry  of this  pa t i en t  has  been publ i shed  (9 )  as well  
as the  f ind ing  of ano the r  p o u l t r y - b o r n e  Salmonel la ,  S. 
cubana  ( 1 0 ) .  

U n u s u a l  Sahnone l l a  types  were  se ldom encountered .  
T h e y  inc luded  S. eas tbourne ,  S. solt  and  S. cerro.  

In fec t ion  w i th  two  Sa lmone l l a  types  in the same 
pa t ien t  were  the  fo l lowing :  one child each with typh i -  
m u r i u m  and  S. en te r i t id i s ,  S. t y p h i m u r i u m  and S. 
o ran ienburg ,  S. muenchen  and  S. senffenberg;  two 
ch i ld ren  each wi th  S. typh imu: r ium and  S. newpor t  in  the  
s too ls ;  one child wi th  S. t yphosa  and  S. eas tbourne  in 
the  blood s t r eam ; and ,  one  child wi th  S. typhosa  and  S. 
mon tev ideo  in a r th r i t i s  of the  knee  jo in t  (11) .  A m o n g  
adul t  pa t i en t s ,  double  infect ions  found on stool exami -  
na t ions  inc luded  one combina t ion  of S. t y p h i m u r i u m  
and  S. t yphosa  and  one of S. mon tev ideo  and S. o ran i -  
enburg.  F r o m  the ears  of one pa t ien t  both  S. t yph i -  
m u r i m n  and  S. mon tev ideo  we re  isolated.  F ina l ly ,  one 
adul t  h a r b o r e d  in his  in tes t ines  at  the  same t ime S. 
t y p h i m u r i u m ,  S.  n e w p o r t  and  S, thompson .  

T a b l e  I I  shows  Shige l la  infect ions which came to the  
a t t en t ion  of the  l abora to ry .  T h e y  were  s l ight ly  m o r e  
n u m e r o u s  than  the cases  of sa lmonel losis .  Sh. sonnei  
was the  mos t  f r equen t ly  seen type,  fol lowed by Sh. 

t ) a r adysen te r i ae  F l e x n e r  I V ,  Sh.  a lka lescens  and  Sh.  
p a r a d y s e n t e r i a e  F l e x n e r  II .  W i t h  the  excep t ion  of two 
s t ra ins ,  all F l e x n e r  I I  cu l tu res  were  indole  negat ive .  

Of  the  unusua l  s t ra ins ,  Sh.  d y s e n t e r i a e  Sachs  Q 771 
was i so la ted  twice f rom ch i ld ren  and  once f rom an 
adul t ,  whi le  type  Q 1030 was found  once each in an 
adu l t  and  a child. T h e  two Boyd  s t r a in s  we re  D 19 and  
P 274, respect ive ly .  

In  chi ldren ,  two infect ions wi th  two  Sh ige l l a  s t ra ins  
were  observed .  In  one Sh. p a r a d y s e n t e r i a e  F l e x n e r  I I ,  
in the  o the r  Sh. p a r a d y s e n t e r i a e  F l e x n e r  I V  were  found  
t o g e t h e r  wi th  Sh. sonnei.  O n e  adu l t  and  one child 
h a r b o r e d  Sh.  p a r a d y s e n t e r i a e  F l e x n e r  I V  and  S. t yph i -  
m u r i u m  in the  stools.  

Les s  f r e q u e n t  loca l iza t ions  of S a h n o n e l l a  infect ions  
were  two  h m g  infect ions (one  chron ic  p n e u m o n i a  caus-  
ed by  S. senf fenberg  and one lung  abscess  wi th  S. typh i -  
m n r i u m ) ,  one os teomyel i t i s  (S .  t y p h i m u r i u m ) ,  one 
a r t h r i t i s  (S .  t yphosa  and S. m o n t e v i d e o ) ,  one ot i t is  
m e d i a  (S .  t y p h i m u r i u m  and S. m o n t e v i d e o )  and  two  
p h l e g m o n o u s  skin affect ions (S .  t y p h i m u r i u m  and  S. 
sendai ,  r e spec t i ve ly ) .  S. t y p h i m u r i u m ,  S. t h o m p s o n  
and  S. o ran ienburg ,  respec t ive ly ,  were  i so la ted  also 
f rom th ree  cases  of pye lonephr i t i s  in adul t s .  

Cl inical  s y m p t o m s  seen in cases  su f fe r ing  f rom s-d- 
monel Ios i s  wil l  be desc r ibed  in a subsequen t  paper .  

Sh ige l l ae  were  i sola ted  f rom the  b l o o d  and  ur ine  in 
two  ins tances  (Sh .  a lka lescens  in b o t h ) ,  once f rom a 
p e r i n e p h r i t i c  abscess  (Sh ,  a m b i g u a ) ,  once f rom a chole-  
cys t i t i s  (Sh .  p a r a d y s e n t e r i a e  F l e x n e r  I I )  and  once 
f rom a s u p p u r a t i n g  w o u n d  of the  h a n d  (Sh .  d i s p a r ) .  
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TABLE I I I  
MOST FREQUENT SALMONELLA TYPES FI~OM COOK C UNTY HOSPITAL 

AND OTHEI~ SOURCES IN CHICAGt, 
Type From CCH % From Together % 

outside 
S. typhimurium 9P, 31.47 23 113 32.10 
S. paratyphi l=I 6 2.97 2 8 2.27 
S. oranidnburg 25 8.74 5 30 8,52 
~. montevideo 32 11.19 6 38 10.79 
S. newport 15 5.24 15 30 8.52 
S. typhos~ 53 18.53 6 59 16.76 
S. enteritidis 9 3.15 1 10 2.84 
S. anatum 9 3.15 2 11 3.10 
Others 47 15.56 6 53 15.10 

286 100.00 66 ~5-2 10O.00 
CCH ---- Cook County Hospital. 
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Table II I  shows a comparison of frequently encoun- 
tered Sahnonella strains isolated from patients in Cook 
County Hospital and cultures received from other 
sources in Chicago. The small number of organisms 
submitted from other Chicago institutions does not 
permit their evaluation at this time. Added to the 
statistics of Cook County Hospital, they do not cause 
a significant change in the percentual distribution of 
the Salmonella types, with the exception of that of S. 
newport. Thus the frequency of the most common 
Salmonella strains is, in decreasing order: S. typhi- 
lnurium, S. typhosa, S. montevideo, S. oranienburg or 
S. newport, S. anatum, S. enteritidis and S. paratyphi 
B. No other strain occurred in more than 2 per cent of 
the cases. 

D i s c u s s i o n  

Salmonellosis in those parts of the world where ade- 
quately treated water supplies are available is a disease 
transferred primarily from man to man and from ani- 
mals to man. S. typhosa is an organism which is seldom 
propagated by patients suffering from typhoid fever, 
hut is spread in urban areas of the United States by 
carriers, especially by food handlers and only seldom by 
water (4,12). Fifty-three typhoid cases observed dur- 
ing the 32 months of this study in only one large hospi- 
tal constituted, however, a rather surprising number, 
when compared with formerly published data which 
were considerably lower. E. g., of 3,419 patients ad- 
mitted to Illinois state hospitals in 1943, only 5 carried 
E. typhosa (3).  Organisms from 6 cases of typhoid 
fever were typed by this center while receiving material 
in 1942 to 1944 from Illinois state hospitals and 2 in 
1945 to 1947 while identifying organisms from a 320 
bed hospital in Cook County, surveying 520 food hand- 
lers and 270 students. 

Comparative tabulations published by Kessel et al. 
(13),  Edwards et al. (14), the writers (15) and others 
show that the distribution of salmonellosis in man in 
the United States follows to a certain extent (and with 
the exception of S. typhosa, S. choleraesuis and S. 
pullorum) the distribution of Sahnonellae in fowl. 
Edwards et al. (14), Hinshaw et al. (16), Darby and 
Stafseth (17) and Bidwell and Kelly (18) proved that 
most cases of sahnonellosis in poultry in the United 
States are caused by S. typhimurium, S. pullorum, S. 
bareilly, S. oranienburg, S. montevideo, and S. anatum. 
S. thompson is not infrequent in dehydrated eggs (14). 
S. typhimurium and S. newport are, however, frequent- 
ly present not only in birds but also in animals and 
human carriers. Numerous authors (references listed 
in 14 and 15) described cases and outbreaks of human 
salmonellosis which were proven to be caused by the 
consumption of infected poultry meat and eggs. Data 
presented in this paper, especially in Table I, show a 
decline of animal-borne salmonellosis as compared with 
poultry-borne infections. The authors of this paper 
never found Salmonella in pasteurized milk (15). S. 
choleraesuis, which is a purely meat-borne organism, 
and which caused 8 of the 190 outbreaks observed by 
the writers between 1943 and 1948 in the Middle West 
(4),  was seen now only 4 times among 352 strains from 
the same area. While this may still be the result of 
random sampling, one would like to believe that post- 
war return to legitimate, federally inspected meat sup- 
plies played a part in the reduction of salmonellosis 

originating from the consumption of pork. Unfortu- 
nately, much of the poultry eaten by the public reaches 
the American table without the benefit of proper post- 
mortem inspection by a competent veterinarian or other 
trained inspector. (4,15). Thus the infection rate with 
Salmonellae from fowl did not decrease as yet. 

There is no explanation for the lesser frequency of 
S. paratyphi B infections. This organism has been 
found in animals, birds and human carriers, thus it is 
difficult to explain why it is less often encountered. 
S. paratyphi A has been seen once by the authors from 
the northern part of the United States. This is in 
agreement with the findings of other Salmonella cen- 
ters (Seligman et al., 19). One keeps wondering why 
paratyphoid A is still being sought by many laboratories 
and textbooks in this area, while other Salmonellae 
which are so frequently seen, as S. oranienburg, S. 
montevideo and S. newport, do not even merit an 
honorable mentioning. 

Among the Shigella strains, Sh. dysenteriae Shiga 
was not encountered during this survey, as it was absent 
in other studies conducted during previous years (3,20). 
Sachs and Boyd strains were seen, even if seldom. 
Sh. sonnei remained the leading cause of bacillary dys- 
entery. Of the Flexner types, II  (formerly W) and IV 
(formerly Boyd 103) led the list. These types have 
been predominating during the past years. Sh. alka- 
lescens did not lose its importance, either. If unusual 
strains are disregarded and the relatively lesser fre- 
quency of the laboratory diagnosis of shigellosis con- 
ceded as a fact due to the use of antibiotics and sulfona- 
mides prior to stool collection for bacteriologic exami- 
nation, little change can be seen in the distribution 
of Shigella strains at present. 

Grouping of patients according to age (lid not 
prove to be of much significance. Nevertheless, the 
tables list the patients according to age groups, to 
show the frequency of salmonell0sis and shigellosis in 
children. 

A CK N O W L E D G E ME N T  

The authors ,arc indebted to Drs. Edwards  and Ewing for 
the typing of several unusual strains. 

SUMMARY 

Two hundred eighty-six Salmonella and 314 Shigella 
strains from patients in the Cook County Hospital in 
Chicago were identified. The most frequently encoun- 
tered Salmonellae were (in decreasing order) S. typhi- 
nmrium, S. typhosa, S. naontevideo, S. oranienburg, S. 
newport, S. anatum, S. enteritidis and S. paratyphi B, 
while often encountered Shigellae were classified as 
Sh. sonnei, Sh. paradysenteriae Flexner IV, Sh. alka- 
lescens and Sh. paradysenteriae Flexner II. The oc- 
currence of rare types is reported. 'There  seemed to 
be a shift in the frequency of Salmonella strains, as com- 
pared with previous studies in the same geographic 
area but the distribution of Shigellae did not change. 
The importance of carriers and poultry in human 
salmonellosis were discussed. 
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THE EFFECT OF DETERGENT COMPLEX ON THE RATE OF 
SECRETION OF GASTRIC JUICE AND ITS 

COMPONENTS IN T O T A L  POUCHES OF 
THE STOMACH 

OTTO E .  LOBSTEIN AND SAMUEL J .  FOGELSON, Chicago, Ill. 

A C O M P L E T E  change of the pattern of gastric 
juice secretion was demonstrated in unoperated 

dogs injected with histmnine and fed detergent com- 
plex orally (1) .  The  detergent complex was in direct 
contact with the gastric juice and cells lining the stom- 
ach. The present report  is based on work performed 
to discover what would happen if a part of the stomach 
was completely separated from the gastro-intestinal 
tract, and the detergent complex still administered 
orally. In this case the detergent complex was never in 
direct contact with the gastric juice nor with the secre- 
tory cells of the part of the stomach from which collec- 
tions were made. 

The  pouch used for the experiment was the Fogel- 
son modification of a total Heidenhain pouch. In the 
preparation of such a pouch the stomach is cut across 
about 2/3rds  up in the fundic region. The distal end 
is inverted, the proximal end narrowed and anastomosed 
to the je junum to maintain the c o n t i n u i t y  
of the alimentary canal. A second cut is made across 
the pylorus. The  distal end is inverted and the proxi- 
mal end (pylorus)  brought out through the incision, 
through which gastric juice is collected. 

The  dogs were stimulated with histamine solution 
prepared as follows: 1 ml of Imido "Roche" 1:1000 
solution of histamine dihydrochloride was added to 40 
ml water, and about 0.5 ml of this dilution was injected 
subcutaneously into the necks of the dogs every 10 min- 
utes. One and a half hours later gastric juice was col- 
lected at 20 minute intervals. If the first two or three 
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collections were less than 3 ml, then 0.5 to 1.0 ml of the 
1/40 diluted histamine solution was injected till an aver- 
age of 3 1111 of gastric juice was obtained for four con- 
secutive collections. Histamine injections were con- 
tinued throughout the entire experiment.  After a 
constant level of secretion had been obtained, detergent 

TABLE I 

1 27 39 
2 13 45 
3 33 25 

.Er162 

774 

1 13 14 2g oil day 
2 0 0 before, and 
3 8 0 774 

1 15 -10 8 33 1.5g on day 
2 15 -8 20 43 before, and 
3 9 -4 28 40 600 

1 29 -10 7 0 1.5g on day 
2 40 -10 35 24 before, and 
3 35 0 43 48 600 

1 -20 0 -25 0 25 22 
2 0 -15 -7 -41 9 10 600 

3 4 23 0 -23 plus another 
4 16 39 0 0 1.5g 
4% 32 27 16 27 
Each f igure represents the average of at  least three deter- 

minat ions and is expressed as a percentage of the control 
wdues obtained before medication was started.  


