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The association of the dysentery bacillus with diarrhoea in 
infants is now established. Previous studies on the subject from 
this laboratory having proven this occurrence, we under- 
took as our present thesis the separation from the dejecta 
of all bacteria which could be cultivated, and which aggluti- 
inated with the patient's blood, exhibited pathogenic proper- 
ties for laboratory animals, or belonged to the so-called dysentery 
group of bacilli. A part of our problem, to which we gave par- 
ticular attention, was the determination of the special type, 
strain, or variety of dysentery bacilli occurring in the different 
classes of cases of diarrhoea, and the frequency with which these 
strains were found associated with the cases. 

The entire number of infants studied was seventy-four. They 
could be divided clinically into the several groups which follow 
with the number of cases of each group studied. 

Inflammatory colitis,--29 cases. 
Toxic, dyspeptic, or fermental diarrhoea,--36 cases. 
Intestinal indigestion,-- 7 cases. 
Chronic gastro-enteritis,--~ case. 
Tuberculous ileo-colitis,--i case. 
In twenty of the cases malnutrition was a marked feature. I t  

was thought unwise to at tempt  further to subdivide the cases. 
I t  is doubtful if our series included any of the nervous diarrhoeas 
given in the classification suggested by Dunn. 2 The result of 
t reatment  was as follows: Thirty children recovered completely, 
twelve improved, one was unimproved, and thirty-one died. 

' This  s t udy  was carr ied out  wi th  the  aid of a g ran t  f rom the  Rockefel ler  
I n s t i t u t e  for Medical Research.  

2 Dunn,  Archives o] Pediatrics, i9o5, xxii, 4oi.  
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In order that  a comparison could be made between the types 
of clinical disease and the bacteriological findings this series of 
cases was further subdivided according to the results of the 
bacteriological studies. The subdivisions employed were the 
following: 

A. Cases in which the Shiga type of dysentery bacillus was 
alone found. 

B. Cases in which the Hiss' Bacillus Y dysentery organism 
was found. 

C. Cases in which the Flexner-Manila bacillus was the only 
type isolated. 

D. Cases in which several members of the dysentery bacillus 
group were present. 

E. Cases in which the variety of the dysentery bacillus present 
was not  determined. 

F. Cases in which a lactose-fermenting organism of the 
"dysentery- l ike"  group was the only pathogenic form isolated. 

G. Cases in which pathogenic streptococci were present  in 
addition to some members of the dysentery group. 

H. Cases in which streptococci were the only pathogenic 
organisms found. 

I. Cases in which other organisms than dysentery bacilli and 
streptococci, pathogenic for animals and agglutinating with the 
patient 's  blood, were found. 

J. Cases with negative special bacteriological findings. 
In group A, in which the Shiga type of dysentery bacillus was 

present to the exclusion of other pathogenic species on aerobic 
plates, there were four cases. Of these four children three were 
admit ted as instances of malnutrit ion, to which condition, it was 
believed, the intestinal infection was added later. The remain- 
ing child had high fever on admission. In view of the recent 
s ta tement  of Charlton and Jehle a tha t  children infected with the 
Shiga type of bacillus show more severe and acute symptoms than 
children infected with the Flexner type, these cases are important .  

3 C h a r l t o n  a n d  Jeh le ,  Transactions o~ the Association of American Physicians, 
z9o4, x ix ,  4o 5. 
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It  may be mentioned here that  they do not bear out this general 
statement. 

In all these children the bowel derangement began with diar- 
rhoea and mucous stools. In only one child was blood and pus 
noted. Nausea occurred in two infants. All the cases occurred 
in July. Two infants recovered, one died, and one on discharge 
was unimproved. At the autopsy in the fatal ease patehes of 
congestion and sweliing of the lymphoid structures in the intes- 
tine only were found. 

The identification of the Shiga bacillus was complete. Further 
reference to its properties will be made in the more strictly bac- 
teriological part  of this paper. 

In group B, or the cases in which the type of dysentery organ- 
ism isolated was the so-called " Y "  bacillus, there occurred four- 
teen cases. Six of these belong to the dyspeptic diarrhoea clinical 
group, six to the inflammatory ileo-eolitides, and the remaining 
two cases were diagnosed intestinal indigestion. In five children 
of this series (two with dyspeptic diarrhoea and three with 
ileo-colitis) marked malnutrition preceded the onset of acute 
symptoms. Seven of the children were rickety. The stools all 
showed mucus, and in five cases blood, mucus, and pus were 
mixed together. The quantity of blood was never large. These 
patients were often very ill; eight were profoundly toxic and five 
almost or really collapsed on admission. The tem!ceratures 
were irregular, often they were subnormal. Vomiting was 
present in nine cases. Marked abdominal distension occurred 
twice, and pronounced nervous symptoms four times. The ages 
varied from one month to "thirteen months. 

Seven of these children died, five recovered, and two were im- 
proved. Four were admitted in June, six in July, and four in 
August. One ~utopsy could be made: a well-marked pseudo- 
membranous colitis was found. 

These cases were clinically severe types of diarrhoeal disease 
occurring among ill-fed children of the poor. Our experience 
suggests that  this type of dysentery bacillus can cause intense 
intestinal infections, at least in ill-conditioned infants. 

Six infants showed the Flexner-Manila bacillus (Group C.). 
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The cases were grouped as follows: chronic gastro-intestinal dis- 
turbance, one case; mild acute dyspeptic diarrhoea, three cases; 
malnutr i t ion  followed by  acute diarrhoea, one case; pseudo- 
membranous colitis, one case. 

Mucus was present in the stools from all the children; blood, as 
flecks, was noted once only. Fever was not  prominent.  The 
children varied in age from two to twenty-one months.  Two 
were admi t ted  in June, two in July,  and two in August.  Four  
were discharged and two died. An autopsy in one fatal  case 
showed pseudo-membranous ileo-colitis. 

In thir teen infants more than  one var ie ty  of the dysen te ry  
bacillus was isolated. The combinations were as follows 4: 

Groups I and IV e cases. 
" I and I I  3 " 
" I, II ,  and IV 2 " 
" I, II ,  I I I ,  IV, and lactose " B "  i " 
" I I  and IV 5 " 

These cases pursued as a whole a more severe clinical course than  
the cases of single infection. In  twelve infants the diagnosis of 
ileo-colitis was made. The remaining infant  was marant ic  and 
the subject of acute dyspeptic diarrhoea. Tuberculosis was 
present in two children: once as a mil iary infection arising in a 
caseous bronchial gland, and once as pulmonary  phthisis. In the 
lat ter  case tuberculous ulcers were present in the intestines, besides 
which, both the Y and Manila type  of dysentery  bacilli were 
isolated. In eight children ulceration of the gut was diagnosed. 
On admission these cases were in fair or poor condition. 
Four  were badly  nourished and four were collapsed. They  
were not  especially febrile. The temperatures varied from 97 ° to 
io4 ° F. All the movements  contained mucus. In eleven cases 
pus in considerable quantit ies was present. The child with 
tuberculous ulcers passed mucous stools wi thout  pus or blood 
even upon microscopic examinat ion.  Pyelitis complicated one 
case. These infants varied in age from one to th i r ty  months .  

One child was admi t ted  in June, five in July,  and seven in 

The groups arbitrarily indicated by Roman numerals are explained in the 
bacteriological section of this paper. 
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August. This seasonal admission is in conformity with the ob- 
servation that  the ulcerative disease tends to appear in the second 
half of the summer. Nine of the children died, three recovered, 
and one was improved on discharge. Seven autopsies were ob- 
tained. All showed ulcerative ileo-colitis. 

In  three instances the dysentery bacillus was isolated, but  
before its type could be determined with accuracy the cultures 
were lost. Hence these cases will not be described. 

The next group comprises two children in which a lactose- 
fermenting dysentery-like organism was obtained. This organ- 
ism was first described by Duval and Schorer, 5 and has now been 
included by Torrey 6 in the pseudo-dysentery grot~p of bacilli. 
These children showed, one a mild, the other a severe dyspeptic 
diarrhoea. One child died. No autopsy was obtained. 

Eleven cases of combined dysentery bacillus and streptococcus 
infection were studied. The bacilli consisted of the several types 
and occurred either singly or combined with one another. 

Three of the children showed symptoms of toxic dyspeptic 
diarrhoea, seven of inflammatory ileo-colitis, and one of intestinal 
indigestion. One fatal case which came to autopsy showed 
pseudo-membranous colitis, pyelo-nephritis, and broncho-pneu- 
monia. 

The course of the disease in these infants, who ranged from 
six months or under to thirty months in age, differed materially 
in severity from infections of the dysentery bacillus alone. The 
movements always contained mucus, muco-pus was noted in six 
cases, and more or less blood in six cases. Drowsiness occurred 
frequently, one child had convulsions at the onset of the symp- 
toms. Three of the children were admitted in June, seven in 
July, and one in August. Seven children died. Autopsies were 
made in six cases : two showed the lesions of dyspeptic diarrhoea, 
three of ulcerative ileo-colitis, and one of membranous colitis. 
Two children recovered and one improved. 

In six cases streptococci only were encountered as the patho- 
genic bacterial species. In one child only was ileo-colitis noted. 

s D u v a l  a n d  Schorer ,  Studies from the Rockefeller Institute, i9o4, ii, 42. 
6 Torrey,  The Joz,rnal of Experimental Medicine, 19o5, vii, 365 . 
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The autopsy in this case showed ulcers in the lower ileum, and 
hemorrhages and thickening of the large intestine. The five 
remaining children were examples of malnutrition (two cases), 
relapsed dyspeptic diarrhoea (one case), acute dyspeptic diarrhoea, 
(one case), unrecorded (one case). 

The stools were mucoid and rarely were pus and blood present. 
The age varied from three to seven months. Two children were 
admitted in June, three in July, and one in August. Two children 
died, one recovered, and three improved. These eases of strepto- 
coccal infection were less severe than the cases of combined 
streptococcal and dysentery bacillus infection. 

In the next small group of five cases a pathogenic colon bacillus 
was isolated twice, a pathogenic bacillus pyocyaneus twice, and 
a non-pathogenic bacillus pyocyaneus once. 

The clinical course of these cases was milder than in the other 
groups. They were classed with dyspeptic diarrhoea and in- 
digestion. The stools were mucoid and pus and blood were not 
noted. The children varied in age from three to seventeen 
months. They had either recovered or improved on discharge. 

A final group of ten cases is given in which no pathogenic 
organism or organism agglutinating with the patient's blood was 
found. In several of these repeated study of the stools could 
not be made, and no autopsy was obtained in the fatal cases. 
In nine cases the clinical diagnosis of toxic infection was made. 
Once ileo-colitis occurred. Four children were badly nourished; 
once the symptoms pointed to meningitis. The children var ied 
in age from two to twenty-four months. Eight recovered and 
two died. The fatal cases were, a suspected meningitis, and an 
infant which was admitted in a collapsed condition. A detailed 
account of these cases seems unnecessary. 

The study of this series of seventy-four cases of infantile diar- 
rhoea has brought out the fact that  forty-two, or 58.3 per cent. of 
the children yielded, in cultures made from the stools during 
life or the intestine after death, some variety of the dysentery 
bacillus, without admixture of streptococci. In eleven additional 
cases streptococci were associated with dysentery bacilli. Hence 
dysentery bacilli occurred in 73 .~ per cent. of all the cases studied. 
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