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At the suggestio n of M .  G. Prives we studied the effect  of damage to the cortex of the premotor region on 
the Collateral  c i rculat ion of the small  intestine.  

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

The studies were carried out on cats. The development  of co l la te ra l  circulat ion in the small  intestine 
(25 catsi  upon l igature of 2-3 neighboring branches of the mesenter ic  artery (according to the data of K. N. 

Fedorovich [2] and A. P. Bystrov [1], l igature of 2-3 contiguous arter ial  branches is not injurious to the intestine) 
was studied in the first series of experiments  (control). Simultaneously,  we also l iga turedve ins ,  Which did not 

affect  formation of col la terals  and is favorable for the intest inal  circulat ion.  

At fixed periods (2, 3, 4, 5, 6, and 7 and more weeks) after  the operation, the animals  were k i l ied  (after 
each period no less than three cats) and a contrast medium was in jec ted  into the ar ter ia l  channels with subse- 
quent taking of x - r a y  photographs of the small  intestine.  

In the second series of experiments  (2fi cats) we examined the development  of co l la te ra l  c i rcula t ion after 
damage �9 to the premotor  region of the cerebral  cortex; in this group the animals  were subjected to a double 
operation: in the first procedure,  a 2 x 18 cm area of the premotor cortex was damaged,  10-17 days�9 2-3 
branches of the mesenter ic  artery were l igatured.  The animals  were k i l l ed  at intervals corresponding to those 
of the cont,01 series;, The brains were removed and preserved in a 6o]o solution of formalin. 

We subsequently invest igated the region and extent  of the damage to t h e  cerebral  cortex and took pho to -  
graphs. 

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

The peripheral and central  ends of the sectioned arteries, f i l led with a roentgenopaque mater ia l ,  were 
c lear ly  apparent upon examining the X-ray  photographs of t h e  arteries of the small  intest ine of the exper imenta l  
animals  ki l led within the first two weeks after the operation on the intestine.  

A di la t ion was noted of the mesenter ic  branches bordering on the sectioned ones as well as of the arter ial  
arcs, situated along the mesenter ic  margin of the section of intestine corresponding to the damaged vessels. In 
the adjoining sections of the mesentery, there stands out a c lear ly  defined la rge- looped  network of fine mesen-  
teric  arteries that is almost  indiscernible on sections of the mesentery which were not operated on. The arteries 
themselves were di la ted.  

At the same t ime,  there was noted in animals  in which the premotor cortex was damaged the same chief  
effects, except  that the vessels were less di lated and the fine ar ter ia l  net works of mesenter ic  arteries were less 
dense. 
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Figure 1. The vascular network in the wall of a ca t ' s  intestine 4-5 weeks after l igature 
of the branches of the mesenteric  arteries (a:control)  and upon prel iminary damag e to 
the premotor region of the cerebral  cortex (b). 

In the case of the control animals (first series), within three weeks there was c lear ly  seen in the region 
of the sectioned arteries a network of di lated and tortuous mesenter ic  arteries. 

The separate tortuous vessels of this' network join the ends of the sectioned arteries to each other and 
to contiguous unsectioned branches of the mesenteric  artery. 

In the wall of the intestine in the area of the operation,  the vascular network of the intraorganlc arteries 
was more dense and the vessels were tortuot~s and di la ted.  
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Figure 2. The vascular network in the wall of a ca t ' s  intestille (;-7 weeks after l igature 
of the branches of the mesenter ic  arteries (a;  control) and upon pre l iminary  damage to 

the premotor region of the cerebral  cortex (b). 

17he picture obtained in the second series of experiments in the same period was very similar as a whole. 

Within 4 to 5 weeks, a dense network of very fine vessels, joining the peripheral  and central  ends of sec- 
t ioned arteries and neighboring vessels, was noted in the animals  of the first series. From this network, larger 
vessels began to develop,  joining the remnants of the sectioned arteries.  This can be seen quite readi ly by en- 

largement  of the X-ray photograph taken in the region of the sectioned arteries (Figure 1, a). 
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In the same period, animals of the second experimental group exhibited a similar but less dense network 
of anastomoses between the peripheral and central segments of the sectioned arteries (Figure 1, b), 

Within 6-7 weeks and later in the first experimental series, the network of vessels joining the neighboring 
arteries no longer appears and exists only in the region of the sectioned arterie~ (Figure 2, a). 

In the second series the vascular networh was less dense (Figure 2, b). 

On the basis of the data obtained, it is possible to conclude that upon damage to the premotor region of 
the cerebral cortex, the character of the development of collaterals remained the same as in the expert~- 
mental series. However, the quantity of vessels participating in collateral circulations is less and the entire 
vascular network is less dense. 

Anastomoses, joining the peripheral and central ends of sectioned arteries, develop later and the entire 
vascular reaction proceeds more sluggishly. 

The data of our investigation indicate that there is" a retardation of the regenerative processes upon 
damage  to the cerebral cortex. 
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