
Virchows Arch. Abt. A Path. Anat. 361, 19--30 (1973) 
© by Springer-Verlag 1973 

Dysentery and Colienterocolitis 
Some Aspects  of  Pa thogenes is  and  Pa tho log ica l  A n a t o m y  

A. Zinserling 
Department of Pathology, Paediatrie Medical Institute, Leningrad, USSR 

Received April 6, 1973 

Summary. The author studied 112 autopsied cases of dysentery and colienterocolitis 
(intestinal coli infection) in children and the intestines of 80 rabbits intoxicated with Shigella 
and Escherichia coli in the isolated loops of rabbit intestine (De and Chatterjee method). 

It  was shown that reproduction of the causative agents of both diseases occurred mostly 
in the intestine lumen and that Shigella bacilli and pathogenic Escherichia coli themselves 
caused only catarrhal inflammation but along the whole length of the intestine. Acute ulcera- 
tive or fibrinonecrotic processes in the cases investigated usually occurred only in combination 
with staphyloeoccus infection or candida mycosis of the intestine. Some ulcers in the intestine 
were due to vascular disturbances. 

Zusammen/assung. Zur Untersuchung gelangten 112 Sektionsfëlle mit Ruhr und Coli- 
enteroeolitis im Kindesalter. Außerdem wurde der Darm in 80 nach De und Chatterjee 
infizierten Kaninchen untersucht. Es wurde gefunden, daß die Vermehrung der Erreger 
beider Krankheiten hauptsächlich in der Darmlichtung stattfindet und die Sehigellen und 
pathogenen Escheriehien nur eine katarrhalische Entzündung entlang der ganzen Ausdehnung 
des Darmes hervorrufen. Die eitrig-Iibrinöse Entzündung und akute Uleerationen wurden 
in den untersuchten Fällen in Kombination mit Staphylokokkeninfektionen oder mit Candida- 
mykosen des Darmes beobachtet. Ein Teil der Ulcerationen war, wahrscheinlich, durch 
Blutzirkulationsstörungen verursacht. 

Bacterial intestinal infeetions oeeur rather  frequently in ehildren and tha t ' s  
why are studied at  large. A great  number  of works deals with pathologieal a n a t o m y  
of these diseases, esloecially dysentery  (Dopter, 1903; Lorentzen,  1923; Huebseh- 
mann,  1925; Blaekloek, Guthrie, 1937; Letterer,  1944; Afanasjeva,  1959; Mi- 
ronehik, 1961 ; Braun,  1963; Tikhonova,  1964; Bibinova, ArM, 1964, and others). 
But  as it had been impossible to isolate in tissues loathogenie baeilli of intestine 
baeteria family from nonpathogenie  ones and as there had been some diffieulties 
in defining the possible signifieanee of other mieroflora, loraetieally all investigators 
d idn ' t  s tudy  eaeh change revealed in the intestine separately but  eonsidered 
them to be charaeteristie of one or other intestinal infeetion. I t  depended upon 
what  agent  f rom a number  of pathogenie enterobaeteria had been isolated by 
microbiologists. Up to the present time praetieally in all manuals (Felsen, 1945; 
Merkel, 1956; Rezek, Millard, 1963; Boyd,  1965; David,  1970; Strukov,  1971, 
and others) it has been pointed out  tha t  the most  typieal  ehanges are in dys- 
entery-- f ibr inous  or uleerative eolitis and in eolienteri t is--eatarrhal  enteritis. 

This differenee in loealization and eharaeter of lesion ineomprehensible sinee 
these diseases are eaused by  similar baeteria. I t  ean ' t  be explained by  the dif- 
ferenee in the place of reproduetion of Shigella and Eseheriehia. Things s ta ted 
above neeessiate a further  s tudy  of dysentery  and colienteroeolitis. 
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Materials and Methods 
The results of 112 autopsied cases of dysentery and colienterocolitis in ehildren proved 

by baeteriological investigation were used in this study. Some autopsies were made in 1958- 
1971 by the investigators themselves and some materials of the autopsies made by other 
prosectors, including the years 1930-1940, had been used for a deeper histological investigation. 

The main difference of this work from the majority of other researches is the attempt 
to delimit the changes in tissues caused by different microorganisms, just as it has been 
done by us in the study of respiratory infeetions (Zinserling, 1970, 1972). 

For this purpose intestine specimens were constantly stained not only by means uni- 
versally adopted in histological investigations, but by different histobacterioscopic methods 
as well. 

During light microscopic investigation staining by azur-eosine, by Schiff and Shabadash, 
Gram and Weigert and sometimes others stains were used. Immunofluorescent research by 
the direct Coons method was constantly carried out. After revealing this or that micro- 
organism, their interactions with the tissues of the organism were defined as rar as possible 
in particular the cell reaetion on these mieroorganisms. 

To make some sides of morphogenesis more precise, the further study of experimental 
shigellosis and escherichiosis in the isolated loops of 80 rabbits was carried out. This model 
was first suggested for the investigation of cholera by Violle and Grendiropoulo (1915) and 
later elaborated by De and Chatterjee (1953); in medieal literature it is known as the model 
of De and Chatterjee or the model of De. 

Results 

Uncomplicated Dysentery. Afte r  de ta i led  s t u d y  of 53 au tops ied  cases of dys-  
en t e ry  in chi ldren in the i r  f i rs t  mon ths  or years  of liße (Leontiev,  1970; Zinserl ing 
and  Leont iev ,  1970) we f irst  of all  s ingled out  a group of 14 pa t i en t s  who showed 
dur ing  h is tobac ter ioscopic  inves t iga t ion  only g ramnega t ive  bacil l i  (Shigella and  
u n m a r k e d  in tes t ina l )  in the  in tes t ine  as a rule. The lesion of in tes t ine  in these 
deceased was eompa ra t i ve ly  s l ight ly  marked .  

W h e n  in tes t ine  was h is to logiea l ly  inves t iga ted ,  d e s q u a m a t e d  epithel ia]  eells, 
mucus  and  separa te  leueoeytes  and  somet imes  e ry th roey te s  as well as a eon- 
s iderable  a m o u n t  of mierobes  wi th  sharp  p r edomina t i on  of g ramnega t ive  baeil l i  
were found  ma in ly  in the  lumen of large in tes t ine .  I n  ease of dea th  a t  ea r ly  
s tages  of the  disease a eonsiderable  number  of Shigella eould be seen among them ; 
whieh ean be p roved  b y  the  resul ts  immunof luorescen t  mieroseopy (Fig. 1 e). 

I n  the  in tes t ine ,  espeeial ly  in the  d is ta l  p a t t s  of the  large one, dys t roph ie  
ehanges of epi the l ia l  eells were revealed  and  an inereased eon ten t  of mueus  was 
no ted  in pa r t i eu l a r  (Fig. l a ,  b). R a t h e r  m a n y  mitoses,  esl0eoially in er ipts  were 
no t  uneommon.  Desquama t ion  oB epi the l inm in small  in tes t ine  was def ined ehiefly 
on the  fibres, t h a t  were ehanging the i r  regular  form beeause of tha t .  

The  s t roma  of the  mueosa  was m o d e r a t e l y  eongest ive,  oedematous ,  unequa l ly  
in f i l t r a t ed  b y  eells, ehiefly b y  l ymphoey te s  and  la te r  b y  p l a sma t i e  eells and  
h is t ioeytes  as well as b y  neu t roph i l  leueoeytes  (Fig. 1 a). 

There  was a m o d e r a t e l y  m a r k e d  oedema and  a sl ight  eell in f i l t ra t ion  in the  
submueous  m e m b r a n e  ehiefly a round  the  vessels as well as in the  areas  ad j aeen t  
to  mueous  m e m b r a n e  or follieulus. Ci reu la tory  d i s tu rbanees  were no ted  in mueous  

and  serous membranes .  
L y m p h a t i e  follieules »vere large,  usuMly with  g rea t  eenters  of r eprodue t ion  

and  a considerable  number  of mitoses.  No t  u n e o m m o n l y  deeomposi t ion  of single 
l y m p h o e y t e s  and  re t ieu la r  eells was no te& 



Fig. l a--e .  Intestinal changes in acute dysentery in children, a Catarrhal eolitis, hyper- 
seeretion of epithelium, azur-eosine. × 135. b Detail of the proeeding preparation, gram- 
negative baeilli are seen in the lumen. × 900. e Shigella in the intestine lumen, the preparation 
is treated by speeifie fluorescent serum, d There is a group of Shigella in one of the epithelial 
cells, azur-eosine. × 1300. e Experimental Shigellosis (modëI De and Chatterjee)--invasion 

of Shigella into submueous membrane through the injured epithelium, azur-eosin. × 900 
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Macroseopically the mucous membrane of small intestine in such ehildren 
was found to be as a rule thin, glossy, bloody with reddish erowns and patehes 
around lymphatie follicules. The mueosa of large intestine, especially of their 
distant parts was ehanged more considerably. I t  was usually reddish, oedematous, 
congcstive, sometimes with minute haemorrhages. In the intestine lumen there 
were yellowish and greenish liquid masses, rarer of watery character. There were 
usually rather many clots of mnens and sometimes traces of blood. 

Thus is all cases where lesion of the intestine was eaused solely by Shigella 
(Sonne, Flexner) it might be evaluated only as catarrhal enteroeolitis. 

In other children in the parts of intestine with progressive inflammatory 
ehanges not only Shige]la but other pathogenic microflora was revealed which 
participated in causing enterocolitis. These ehanges will be discussed later. 

Taking into consideration the viewpoints that  intraepithelial reproduction of 
Shigella is of great importanee in the pathogenesis of dysentery, we investigated 
this phenomenon with due attention. Summary data of all 53 observations are 
given in the Table 1. 

Table 1. Frequeney and degree of manifestation of intraepithelial location of Shigella 

Duration of 
the disease 
(in days) 

I)istribution of Shigella in cyto- 
plasm of intestinal epithelium 

small group in single in is abseht 
single cells a preparation 

In all 

1-3 0 3 10 13 
4-6 1 2 1 4 
7-10 2 2 2 6 

11-15 1 4 1 6 
16-20 2 0 2 4 
>20 2 5 13 20 
Total 8 16 29 53 

Thus intraepithelial distribution of Shigella was irregular, being most orten 
revealed in separate, chiefly desquamating eells of intestinal mucous membrane 
(Fig. 1 d) and at a different period of time after the start of the disease. 

I t  suggests the fact that  such a loeation of Shigella was oeeasional and that 
intraepithelial reproduetion of Shigella is of little importanee in dysentery patho- 
genesis. 

Prineipally the same ehanges were revealed by Avramenko (1972) together 
with Ioakimova in the study of experimentM Shigellosis Sonne on the model 
De and Chatterjeë. In  this ease in ligated intestinal segments of a rabbit alongside 
with cireulatory disturbanee dystrophie and later neerotie ehanges of intestinal 
mueous membrane there oeeurred moderate inflammatory changes in the stroma 
of mueous and submueous membrane as well. Liquid content was aeeumulated 
in the intestine lumen but missing in the eontrol segments of the same rabbit. 
This eontent eonsisted of mueus, eell detritis, layers of desquamated epithelial 
eells, macrophages. Shigella reproduction oecurred in the intestine lumen and 
only later these baeteria spread into the stroma of mucous membrane through 
the lesioned portion of mueous membrane (Fig. 1 e). 



Fig. 2a- -e .  Intestine ehanges in eolienteroeolitis (intestinal eoliinfeetion): a Catarrhal 
enteritis, H.-E. × 135. b Detail of the preeeding preparat ion--a  large number of mitoses. 
× 900. e Aceumulation of PEC 0111 in the intestine lumen, the preparation is treated by 
speeifie fluoreseent serum, d There is a eonsiderable leueoeytie infiltration in the intestine 
stroma, stained by Goldman. × 135. e Regeneration of the mueous membrane, H.-E. × 300 
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These experiments firstly eonfirm the above stated viewpoint that  Shigella 
intraepithelial reproduetion is of no essential importance for dysentery patho- 
genesis and, second]y, show that  liquid eontent in dysentery is not so rauch 
the result of absorption failure but that  of exudation. 

Uncomplicated Colienterocolitis (intestinal coliinfeetion). The author has studied 
in detail 58 autopsied eases of colienterocolitis induced for the most part  by 
pathogenie Eseherichia eoli (PEC) 0111 in ehildren ehiefly in the first months 
of their life (Zinserling et al., 1968). 

In  32 ehildren who had died in the aeute form of the disease only Eseherichia 
eoli (pathogenie und nonpathogenie) were revealed in intestine when histo- 
baeterioscopie investigation was made. Intestinal changes in all these patients 
were relatively slight. 

tIistologieal researeh of intestinal lnmen reveals protein flakes, eells of des- 
quamated intestinal epithelium und different number of various mierobes, gram- 
negative baeilli considerably predominating. Sometimes praetieally they present 
PEC which ean be elearly seen during the immunofluorescent research (Fig. 2 e). 

In  the wall of intestine, ehiefly in the small one, distinet ehanges were defined 
mostly in the epithelium tha t  was subjeeted to dystrophie ehanges und was 
orten missing on the surfaee. In  eripts a great number of mitoses in the form 
of a stur was constantly revealed (Fig. 2b). We failed to find any mierobes in 
the epithelial eytoplasma. The height of the fibres is unequal, they are mostly 
low, sometimes sharply defined. 

In  the stroma of the mucous membrane moderate eireulatory disturbanees 
und sometimes fine haemorrhages were observed. The stroma is orten rieh in 
eells--lymphoeytes, plasmatie und histioeytes (Fig. 2a). Not uneommonly some 
small aceumulations of neutrophil leucoeytes were observed (Fig. 2d). 

In the submueous membrane some foeus plethora, oedema und sometimes 
round cell infiltration were noted. 

In  large intestine the same changes were usually observed, though they were 
much weaker. Besides, gobleteells were determined hefe in greater number than 
USLIal. 

Lymphat ie  apparatus of the intestine und mesentary lymphatie vessels are 
moderately eongestive with enlarged eenters of reproduetion and also with 
phenomenon of disintegration of some par t  of lymphocytes and retieular eells. 

Maeroscopieally these children had moderate foeus hyperemia of the small 
intestine mueous membrane espeeially i]eum und orten in the area of Payer 's  
patches und lymphatic fol]ieules. Small intestine was mostly extended, eongested 
with liquid, more orten watery content with small green e]ots of mneus. Similar, 

Fig. 3a--f. Intestinc changes in complieated dysentery, a Fibrin-uleerative enteroeolitis. 
b A eonsiderable predomination of staphyloeoeci over microbes in the superficiM layers 
of fibrino-leueoeytic masses, stained by Gram and Weigert. × 1350. c Fibrinous colitis with 
a great number of staphylococei in the superfieial layers. The preparation is stained by 
Gram and Weigert. × 135. d Colitis with the profuse growth of fungi Candida, stained by 
Schiff and Shabadash. × 135. e A detail of the preceding preparate--Candida pseudomycelium 
and eells. × 600. f Aeute uleerative eolitis, staphylococci predominant aß the site of necrosis, 

azur-ëosin. × 135 
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though weaker marked changes of the mucosa were determined in large intestine. 
In  their lumen therc was yellow or greenish yellow liquid content with a little 
admixture of mucus. 

Thus, in all our observations, where the lesion was produced only by patho- 
genic Escherichia it had the characteristics of the catarrhal enterocolitis. The 
presence of mucosa regeneration (Fig. 2e) at  later stages of this disease is a 
proof tha t  these are not post mor tem changes, as many  pathologists supposed, 
hut  it is really a process taking place during the lifetime. 

When studying experimentM Escherichiosis 0124 on the model De and Chat- 
terjee (Avramenko, 1972) the data obtained were principally identical in their 
results with the experimental Shigellosis. One can only note, tha t  the changes 
developing in animals, »vere marked weaker. 

Chie] Local Complications and Concommitant Processes in Dysentery and Coli- 
enterocolitis. Changes of other character besides the above mentioned caused by 
Shigella and Escherichia may be observed in the intestine of patients with dys- 
entery and eolienteroco]itis. They can be combined into two groups. 

Infection processes of an other different etiology were ascribed to group I, 
staphyloeoeeus enterocolitis being of greatest significanee among them. In the 
fact, lesion of such kind occurred in 22 cases, in particular where acute ulceration 
or phybrino-necrotie eolitis and enterocolitis were macroscopically diagnosed 
(Fig. 3a-c, f). Such changes »vere revealed in 20 out of 53 children ill with dys- 
entery, proved by baeterio]ogical investigation. These changes were also notieed 
in 2 ehildren whose disease on the ground of clinical and bacteriological data was 
considered to be colienterocolitis. 

In 3 children the lesion of identical charaeter was due not only to staphylo- 
coccus bub also to fungi of genus Candida (Fig. 3d, e). 

In 29 children including 6 suffering from dysentery and in 25--suffering 
from colienteroeolitis, ehanges regularly enough discovered in aeute viral re- 
spiratory infections (AVRI) were revealed (Zinserling et al., 1970). They develop 
aeute, chiefly alterative changes, first and foremost in the cariorexis of the 
epithelinm of intestine mucous membrane and have nothing to do with the period 
between death and autopsy. It should be noted that simultaneously with these 
intestine changes, similar in different AVgI, lesions of other organs, chiefly of 
respiration were revealed and they were orten typical of some definite AVI~I. 

To the second group of processes, revealed in addition to the principal disease 
(dysentery or intestine eoliinfeetion) some infeetious processes may be ascribed. 
In infants in the first months of their live the development of mucous membrane 
uleeration was most important. These ulcers, sometimes single ones, more orten 
numerons, were revealed in 5 children. They occurred chiefly in small intestine 
and were loea]ized along the mesentery attachment or on the opposite sidc. 
The bottom and the edges of these u]cerations (diameter of 2-10 mm) were at 
first formed by the necrotic tissue and later by a tkin layer of granulated tissue. 
In some parts the growing or regenerating epithelium on these parts was noted. 
Localization of these u]eerations in the segments of intestine vaseularized worse 
than the others, their distribution in chains in the absence of pathogenic miero- 
flora in these parts  makes us think about  their vascular origin. The fact tha t  
similar lesions are not uncommon in newborns without intestinal or other infec- 
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tion proves tha t  above stated viewpoint. In  two children intestinal pneumatosis 
was revealed whieh may  be considered an occasional coineidence. 

Discussion 

The ehief result of these investigations is firstly the revelation of a rather 
common development of combined intestinal infections. The most serious intestinal 
lesions are observed in the cases when not on]y the bacteria of enterobacteria 
Bamily but also staphyloeocei and fungi take par t  in the origin of the proeess. 

I t  should be noted that  the supposition about  the essential signifieanee of 
the secondary microflora tha t  develops on the ground of dysentery, existed 
long ago (Gross, 1919; Lorentzen, 1923, and others). This entirely eorresponds 
to the modern viewpoint on cholera, when the so-called cholera typhoid is con- 
nected with the stratifieation of seeondary, more orten staphylococeus infection. 

One should not connect with dysentery and eolienteroeolitis, as some in- 
vestigators previously thought, the fine-grain deeomposition of eloithelium sinee 
it is regularly mer with in viral respiratory infections, at  any rate in ehildren 
in the first months of life. 

These investigations allow not to regard the uleers along the mesentery 
a t taehment  or on the opposite side oeeurring sometimes in children, espeeially 
among the newborns, to be the manifestation of dysentery or eolienteroeolitis. 
These nlcerations orten oceur without the above mentioned intestinal infeetions 
and they appear most often as a result of vaseular disturbanees in premature 
babies with impaired trophies (De Boissière et al., 1961; Waldhausen et al., 1963; 
Stevenson et al., 1969; Mironchik, 1971, and others). This proeess is a unique 
nosologie unit, that  is marked by  the terms of nonspeeifie ulcerative enteritis 
(enteroeoStis) of newborns or circulatory hypoergieal uleers of intestine. I t  should 
be stressed that  this prõcess sharply differs both in pathogenesis and manifesta- 
tions from nonspecific uleerative enterocohtis in adults and children of older age 
(Michener, t967; Kogoi and ¥udin,  1972, and others) at  the base of whieh, 
as it is stated, are immunomorphologieal disturbanees. 

If  all the discussed proeesses are not taken into eonsideration when evaluating 
the intestine lesions in dysentery and eolienteroeolitis, it turns out that  for these 
diseases, at  least in children and with the germs tha t  were mer with for the 
last ten years, only catarrhal inflammation is eharacteristic and it has been 
observed on the investigated material on the whole extent of intestine. The 
regularity of small intestine lesions in the dysentery is conf~rmed during the 
investigations of the biopsy of this organ (Bluger, Weksler, Novitsky et al., 1973). 

Germ reproduetion oeeurs, as a rule, in the intestine lumen. Intraepithelial 
loeation and possibly the reproduction of Shigella judging by the results of our 
investigations occurs nnregnlarly. These data fully eorrespond to those given 
in medical literature. There are only a few works whieh mention tha t  the entero- 
baeteria in the mneous epithelium is revealed. With dysenteria it was deseribed 
by Lorentzen (1923), Böhmig (1943), Matabeli (1970), Voino-Yasenetsky (t972), 
Räez et al. (1973) and with colienteroeolitis by Ilgner (1956). The majori ty of 
these investigators doesn't  a t taeh great importance to this phenomenon in patho- 
genesis of the intestinal infeetions. Some other authors (Voino-Yasenetsky and 
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Räcz et al.) consider it to  play the main role in the pathogenesis of dysentery.  
Bu t  even they  don ' t  adduee a ny  facts anywhere  eoneerning the freqneney of 
the phenomenon,  part icular ly about  the eorrelation of the mucous epithelium 
cells which eontain and lack Shigella in the different periods of the disease. 
Aceording to the s ta tements  of some of these investigators they  needed a lot 
of hours to s tudy  a great  number  of preparat ions to revcal this phenomenon.  
Things s ta ted above show tha t  in their observations only separate eells of the 
intestine contained the Shigella. The authors  who had studied the dysentery  
in the monkeys  did not  make such ealcnlations either (Ogawa et al., 1964; Voino- 
Yasenetsky,  1966, 1970; Formal  et al., 1966; Takeuchi  et al., 1967; Ogawa, 1970). 

Aecording to our own and l i terary da ta  we m a y  consider tha t  entcrobaeteria,  
revealed in the cytoplasm in a ny  epithelial eells, penetrates there aetively. 
However  therc arë some other  opinions as well. Thus Wessel and R£ez (1967) 
wrote about  the active cells phagoeytose,  t ha t  of the cornua epithelium in par- 
tieular. Though one of these authors  in his other artieles proved the cont rary  
point  of view (t~äcz, 1963; Tenner, Räcz, and Sereny, 1970). 

The inculcation of cnterobacteria  apparent ly  takes place in the cells injured 
beIore- - in  the course of their physiologieal dying off or as a result of having 
another  infection, a viral one in partieular.  We m a y  suppose tha t  the al terated 
cells are main ly  affected because both in the investigated cases and in the figures 
adduced (Räez et al., 1973) by  the other authors  the Shigella located only in 
separate eells lying on the surface or already torn  away. 

Thus, the given short  l i terary information (see the detailed critical review 
of the works dealing with this question in the article of Zinserling, 1973) con- 
firms the before ment ioned point  of view tha t  the intraepithelial loeation and 
even reproduct ion of enterobaeteria is possible, but  the available facts don ' t  
allow to a t t ach  great  importanee to  it in the pathogenesis of aeute dysentery  
and colienteroeolitis. 
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