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DETERMINATION OF THE LOCAL MUSCULAR BLOOD FLOW 

IN THE HIND LIMBS OF DOGS DURING ELECTROLYSIS 

OF ELECTRICALLY CONDUCTING VASCULAR PROSTHESES 

PREIMPLANTED INTO THE ABDOMINAL AORTA 

L. I. V i n n i t s k i i ,  G. A. S t e p a n o v ,  
I. A. E g o r o v a ,  a n d  O. K. K a r i m o v  

UDC 616.74-005.5-092.9-07 

The peripheral blood flow in the hind limbs was studied in experiments on 25 mongrel dogs dur- 
ing electrolysis of electr ical ly conducting vascular prostheses preimplanted into the abdominal 
aorta. After restorat ion of the trunk blood flow, a positive electrical  potential of 3-4 V was 
applied to the prosthesis by means of a current  conductor. The tissue blood flow was determined 
by a radiographic method using xenon-133. The results showed that during application of the 
positive potential to the electrically conducting prosthesis the tissue blood flow in the hind limbs 
of the dogs increased, but after application of the current  stopped it fell to its initial level. R is 
concluded that to obtain a prolonged and stable increase in the tissue blood flow in the limbs of 
animals, a positive potential from a dc source must be applied continuously to the electr ical ly 
conducting prosthesis.  

KEY WORDS: local muscular blood flow; 13~Xe clearance; implantation of prosthesis into aorta.  

The limited possibilities for restoring the trunk blood flow by operative means after occlusion of the 
small a r ter ies  of the limb necessitate the constant search for new methods of improving the collateral  c i rcula-  
tion, and, in particular,  methods of overcoming spasm of the peripheral vessels and opening up a powerfnl col- 
lateral network. 
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TABLE 1. Muscle Tissue Blood Flow in 
Dogs before,  during, and after  Application 
of Current  to Elec t r ica l ly  Conducting 
Vascular  P ros thes i s  (M • m) 

.Number 
of obser- 
vations 

Initial data 
During application 

of current 
After application of 

current 

25 
24 

24 

Muscle 
blood flow, 
ml/min/ 
lOO g 
tissue 

3,18• 0,92 
4,36----- 0,57 

3,30• 0,27 

<0,01 

>0,01 

Experiments  have shown that during application of a positive potential to an e lec t r ica l ly  conducting 
pros thes is ,  preimplanted into the abdominal aorta  of dogs, the blood volume in the hind limbs of animals can be 
significantly increased [3]. However,  the state of the t issue blood flow - the ultimate target  for the work of 
the c i rcu la tory  sys tem as a whole - has not been studied during e lect rolys is  of e lec t r ica l ly  conducting pros theses .  

During application of a positive potential to an e lec t r ica l ly  conduct ingprothesis  s i lver  ions are  re leased  
from the pros thes is  into the blood. Investigations by ~ngel 'gard t  et al. [4-6] showed that s i lver  ions inhibit 
the enzymic activi ty of myosin on account of a reduction in ATP formation. This mechanism of a change in the 
elast ic  proper t ies  of myosin may perhaps be the basis for the reduction of spasm of the muscle fibers of the 
vessels  following an increase  in the concentrat ion of s i lver  ions in the blood, which leads to an increase in the 
volume and t issue blood flow in the muscles~ 

The object of this investigation was to study the t issue muscular  blood flow in the hind limbs of dogs 
during e lec t ro lys is  of e lec t r ica l ly  conducting pros theses  implanted into the abdominal aorta .  

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

Experiments  were ca r r i ed  out on 25 mongrel  dogs weighing 15-25 kg. Operations were per formed on the 
animals under intravenous pentothal anesthesia following premedicat ion with morphine hydrochloride in the 
usual doses.  After  midline laparotomy the abdominal aorta  was exposed below the origin of the renal  a r te r ies .  
A segment of the aor ta  was resected.  The defect in the vessel  was replaced by an e lec t r ica l ly  conducting p r o s -  
thesis  0.8 cm in d iameter  and 6 cm long. The number of s i lver  threads in the pros thes is  was 48. After  r e s to -  
rat ion of the t runk blood flow and its stabilization, a positive e lect r ical  potential of 3-4 V was applied to the 
pros thes is .  The negative electrode was connected to the an imal ' s  hind limb. The cur ren t  was applied to the 
pros thes is  for 12.5 + 1.0 min. The t issue blood flow in the muscles  of the an imals '  hind limbs was investigated 
before application of the cur ren t  to the p ros thes i s  (initially), during e lec t ro lys is ,  and 15 min after  the end of 
application of the current .  

To study the t issue blood flow, the isotope c learance was determined by a radiographic method [7, 8]. 
The isotope xenon-133 (lS3Xe) was used as indicator [1, 2]. A depot of the isotope in the t issue was created  by 
injecting 0.01-0.03 ml of xenon into a hind-limb muscle  to a depth of 1.5 cm. A counter was placed over  the 
depot and the l iberation of isotope from the depot was recorded  with the VNIIMP rad iometer  [2]. The rate of 
l iberation of isotopes from the depot ref lected the t issue blood flow. 

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

The resul ts  of determinat ion of the muscle t i ssue blood flow are  given in Table 1. 

As Table 1 shows during application of a posit ive potential to the pros thes is  the muscle t i ssue blood flow 
was s ign i f i can t ly inc reasedby  1.18 ml /min/100 g body weight (P < 0.01). E lec t ro lys is  of the pros thes is  in 16 
of the 24 animals caused the t issue blood flow to increase  from 3.09 :~0.31 to 5.19 �9 0.76 ml /min/100 g of t issue 
(P > 0.01). In the remaining eight dogs, during application of the cur ren t  to the pros thes is  the t issue blood flow 
fell f rom 3.50 =~ 0.45 to 2.68 ~- 0.33 ml/100 g weight of t issue.  However, this decrease  was not s tat is t ical ly 
significant (P > 0.1). After  application of the cur rent  to the e lec t r ica l ly  conducting pros thes is  ceased,  the t i s -  
sue blood flow in the hind limbs of the dogs fell by 1.06 ml /min /100  g weight of t i ssue compared  with that mea-  
sured during e lec t ro lys is .  In only 5 of the 23 dogs was an increase  in the t issue blood flow observed after  r e -  
moval of the e lec t r ica l  potential. In 15 animals the t issue blood flow was reduced, while in another 3 dogs it 
remained unchanged compared  with its level during e lec t ro lys is .  
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Immediately a f te r  application of the cu r ren t  to the pros thes i s  ceased,  a dec rease  in the t i ssue blood_flow 
to its initial level  was thus observed  compared  with its value during application of the e lec t r i ca l  potentials .  

The resul ts  of these e~periments  showed that during application of a posi t ive potential  to an e lec t r i ca l ly  
conduct ingpros thes is  ~, i .e. ,  during e lec t ro lys i s  of the s i lver  f ramework  of the pros thes is  implanted into the 
abdominal aor ta ,  the muscle t i ssue blood flow in the hind limbs of the dog increases .  After  application of the 
cu r ren t  to the pros thes is  has ended and no more  s i lver  ions enter  the blood s t r eam,  a dec rease  in the t i ssue  
blood flow to its initial values is observed.  
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A L B I N O  M O U S E  P A W  E D E M A  - A  T E S T  F O R  E S T I M A T I N G  

E s c h e r i c h i a  c o l i  E N T E R O T O X I N  A C T I V I T Y  

Y u .  P .  V a r t a n y a n ,  M. K.  S e v e r t s o v a ,  
O. I .  V v e d e u s k a y a ,  a n d  E .  S. S t a n i s l a v s k i i  UDC 576.851.48.097.29.087.5 

The mouse paw edema tes t  was evaluated as a means of detecting act ivi ty  of Escher ich ia  coli  
( s t ra in  P-99) enterotoxins .  The paw edema tes t  was shown to be simple,  sensi t ive,  and r ep ro -  
ducible, and to pe rmi t  de terminat ion of act ivi ty of the thermos tab le  and thermolabi le  enterotoxius  
and endotoxin. This tes t  is pa r t i cu la r ly  useful for the evaluation of endotoxin prepara t ions  in the 
course  of the i r  isolation and purification.  

KEY WORDS: Escher ich ta  coli; enterotoxin;  edema. 

To de te rmine  the act iv i ty  of enterotoxins  of Escher ichia  coli  the method of the l igated segment  of rabbit  
smal l  intestine [6] is often used. This t e s t  is somewhat laborious and its reproducibi l i ty  is low, and if con-  
ducted in para l l e lwi th  other  tes ts  (the skin tes t  or  cell  culture) it gives cont rad ic tory  resul t s .  False posit ive 
react ions  also a re  often obtained by its use [9, 13, 15]. The skin tes t  [5] is a sensi t ive tes t  for  the detection 
of the vascular  permeabi l i ty  factor  of enterotoxin,  but this is not necessa r i ly  identical with the diarrheogenic  
factor  tes ted  by the l igated intestinal  segment  method [1]. 

To assess  the act ivi ty of the cholerogen,  severa l  workers  have used the mouse, ra t ,  and golden hamste r  
paw edema tes t  [2-4, 7, 10], and in the i r  opinion it is a highly reproducible  and sensi t ive l abora tory  test .  

The object of this investigation was to study the possibi l i ty  of using the mouse paw edema tes t  to de te r -  
mine act ivi ty of E. coli  enterotoxins .  
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