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Epithelia of different tissue types ate characterized by specific morphological and functional properties 
which are determined by their different origins and development during phylo- and ontogenests. A regular change 
of epithelia is ~een in many locations on the body. A distinction should be made [8. 9] between border areas 
formed ~ epithelia of the same type of tissue and epithelia belonging to different tissue types. In the first case 
a gradual changeover is possible from one epithelium to the other, in the second case such mutual transformations 
or changeovers are impossible and a seam ts formed, 

When fistulas are formed ~daen skin fl~ps and some her operatiom of plastic surgery are made the form- 
ation of ne~r border areas bet~,'een different epithelia and the establishment of new Interrelations Is observed [6, 7]. 
These important problems still remain inadequately studied from a histolc~oical point of view, although they are 
of great interest in surgical pathology. 

In the present work ~,'e studied the changes of the skin and Intestinal epithelia In the anal area during 
regenerationt. 

E X P E R I M E N T A L  M E T H O D  

The subjects of the investigations were white rats. Under ether anesthesia, a contiguous area (3 X 5 ram) 
of both eF~_thelia which line the dorsal wall of the anal canal was injured in 109 animals by excision or cautery 
with a heated metall ic plate or thermocautery. 

Tile materials for the investigation was taken at times after injury - from 2 hours to 10 months - and fixed 
with Zenker's fluid, 15% f ~ a t i n  and Buoin's fixing fluid, and then covered with celloidin. Serial sections 
6- '/# in thickness were stained with Heidenhain's iron hematoxylin (sometimes with supplementary staining with 
mucicarmine),  hematoxylin-ec~in, hematoxylin with supplementary Staining with mucicarmine and aurantla 
azure II-ec~in and azan solution. 

In addition to the sections, flat preparations were made by macerating fresh material or by the colloidal 
film method (of Kochetoc). as ~ell as by the mechanical removal of the o~ter layers of the intestinal wall. The 
preparatic~ts were fixed with formalin and stained with hematoxylin and muclcarmine. 

E X P E R I M E N T A L  R E S U L T S  

The wound in the vicinity of the seam was edged partly with epidermal and partly with intestinal epithelium 
in all cases. Usually the submuccea was its base; in some cases the injury included the muscular layer. 

Following the injury, reactive changes (occurring on top of and In connection with the developing inflam- 
matory process in the cormecttve tissue below) occurred which led to comjplete closure of the defect and tile 
reestablishment of relatiom clc~e to normal [2]. 
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The slx'~.i,tl rcr or "mobtli~,.atiotl" j l ()]. t.f ea~h ,ff the cpithellM layers around the wound, 
their :'~'tive tlloVClltetll o~'r  tilt: sttrl:lc.t! t',[ |lie wollud.aud |+l{|tqic veil di,,ision have si~ntficance in the repara- 
tive rc~;~..~cratiou tq the- c[+ilhclia. 

It is it|l[xsrtant to ~b~crvc Ihat. ill sl~itc uf St}lltC diffcrcmc in tile clinical c~mrse, hLgtolo~ically there was 
Eo t:~,O,,',r difference bctwccu the clqthelia, v.hcthcr tl|~: defect ~r produced by excision t,r cautery. However. 
cxctsion :allowed clearer study uf the pr%rcg~ of epithelial regcneratinn, especially In the early stages after f i le  
i~ury.  

t:eacrive cha,,~es of the etddernlal epttheliumbcgan duly a few hours after the injury. The form and 
oricntatiou of dte cells chau~;cd, which led to some thinning of the layer around . widening of the intercellular 
spaces a~td Ic:lgthenlug uf the cytopia: Hic bridges. 

At the same time, mltoscs occurred in the epithelium at a distance from the edge of the wound. They 
were found in the epidermis, as well as in file epithe!tum of the hair follicles and sebaceous glands. 

The edge of tile regenerated epidermis became wedge-shaped (in Section) 4-16 hours after the injury, 
This stratified sheet later moved like a bt~rder over the surface of the wound along the fibrinous exudate and 
injured connective tissue (Fig. 1). The re~,etlerated tissue was formed from the previous epithelium and is its 
direct continuation. The vertical anisomorphism of the regenerated area was not expressed as clearly as usual 
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Fig. 1. Epithelial regeneration in the seam area of tegumentary and intestinal epithelia 
in the anal area. Two days after excision. Zenker's fluid, hematox-ylin-mucicarminr 
auranria. Drawing somewhat schematic. X 400. 

at first: not infrequently the stratum corneum and stratum granulosum were absent, the cellular cytoplasm of 
the thickened growing zone was basophilic, a fact which was. apparently, due to the presence of ribonuclele 
acid [5]. There was no basement membrane under the regenerated tissue soon after the injury. 

Approximately 2 days later, simultaneously with the forma'don of granular ti~ue, distinct signs of secondary 
differentiation appeared in the regenerated epidermis. The latter gradually spread away from the original ep i -  
thelium toward the free edge of the moving sheet. A basement membrane appeared: the cells of the regenerated 
epithelium acquired a more reg~alar shape and orientation, the superficial elements became comified,  although 
the stratum granulosum may be lacking. Mitoses appeared in the regenerated tissue itself, although they were 
previously absent in it, they occurred in the basal layer and the first layer or two above it. The edge of the 
regenerated tissue remained less differentiated durin G the whole process of the epitheli~,lization of the wound. 
until the new raphe was formed. Later secondary differentiation of the epidermal regenerate was quickly com-  
pleted. 

In contrast to the tegumentary type of epithelium, recorLstJ,-ucdon of the simple intestinal epithelium took 
place in such a way that. along with a decrease in the height of the Ceils and their spread along the surface, the 
topography of the mucosa also changed and there was a redistribation of cellular material,  Similar reconstruc- 
tion wa.s observed in,~the epithelium of the smallintestine [41. Already a few hours after injury some of the crypL~ 
nearest the defect took on a slan+:ing position, their orifices were turned toward the wound {Fig. 1}. At the end 
of the first 24 hours, the cryp~ shortened as though opening, andi their epithelium "leaked" over the surface of 
the wound. 

The regenerated epithelium, a continuation of the former intestinal eptthelium, is one layer constantly 
and throughout its extent (Fig. 1]. The accumulatiom of cells vrhlch sometimes appeared in it. e,tpecially at 
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its free edge, did not at all resemble the striated epidermal sheet with it> ~yp!cai! vcttlt.al anisomorphism. 
Atnon~; the flattened rc~'encratcd t-ells there x~ere cells which contahmd tnttctmt;, but whldi were )~ot goblet~ 
shaped. The basement membrane was abscut ur~dct the rc~iencratcd tiss~w In the:~early stages. 

After l-lt[~ days the zone tff [n,'rcased mitotic activity, at first located air n distance from the defect, 
~;radua'.'y )novcd toward It ,aud In 2-3 days it extended to the edge of the wouud~, 

Fig. 2. Completion of the regeneration of the tegumentary and lntestinalI~epithelia inthe 
anal area. ~12 days after excision. Zenker's fluid, hematoxylin-mucicarrmtne-auranr.la. 
Drawing X ~00. 

The regenerated tissue was located at first on the fibrinous exudate or on ~te former connective tissue whteh 
had been changed by inflammation, later on the newly formed granulation tlssum. 

) ; )  

7,: 

Fig. 3. Region of the new raphe 12 days 
after excision. Flat preparation. Formalin, 
hematoxylln-muctcarmtne. Drawing x 80. 

As the edge of the~:tltnple epithelium moved over 
the surface of the woundd, it differentiated gradually. 
spreading from the origimal epithelium to the free edge 
df the sheet covering the: wound. The-ceils became 
taller, the intestinal bnrdier appeared, the amount d 
mucous inclusions increeased, superficial pgts appea~ed 
which gradually vhange~lnto crypts. A basement mem-  
brane appea~ed. SeeondLary differentiat!on of ~ e  ~egen- 
erMed intestinal eplthetlium was quickly completed after 
a new raphe of the epithmlla was formed, which usually 
occurred by the 8-;t0th dlay after the injury (Fig. 2). 

Usually the area ~ver which the striated epithelium 
spread was greater than ~fliat of the intestinal epidermis. 
As a result. ~e  maioriW/of the defect was covered by the 
tegumentary epithelium;, whl1.r the new raphe usually ~" 
occurred where the tnt~ttlnal epithelium had been located, 
as can be seen best In thte fiat preparations (Fig. 31. 

Dunng the regenerative process, both epithelia in the anal region we,re ot~erved to grow down into the 
underlying inflamed eorineettve tissue. The growth of ".he tegumentary av.dintm-atinal epithelial.differed-gre-gtiy. 
In accord with available data [2]. 

Later developments, which occurred in the epithelia ~ well as In the comnecdve tissues; led to the gradual. 
very slow reestablishment of the histological telattom peculla~ to the narmal areal raphe asea [2]. 

On the basis of the above, as well as of bibliographic data [), 8] the mem~plasia of the intestinal epithelium 
into the tegumentary and of the tegumentary into the intestinal, instead of theirr natural raphe, can be denied. 
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