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An appara tus  for record ing  the tone and contract ions  of isolated ves se l s  of var ious  an imals  is 
descr ibed .  The pr inciple  of the method cons is t s  Of record ing  changes in the volume of an i so -  
lated vesse l  filled with R i n g e r - L o c k e  solution by means  of a pho to res i s to r .  
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A method of record ing  the tone and contract ions  of isolated blood vesse l s  ( a r t e r i e s  or  veins) of l a rge  
and medium ca l iber  is desc r ibed .  

The pr inciple  of the method cons is t s  of record ing  changes in the volume of an isolated vesse l  (Fig. 1, 
1} filled with R i n g e r - L o c k e ' s  or  Krebs '  solution, tied he rme t i ca l ly  at one end and connected at the other  
end with a thin glass  tube (internal d i ame te r  1.5-2 ram; T) in which the meniscus  of a colored fluid changes 
i ts  posit ion depending on contract ion or  re laxa t ion  of the musc les  of the vesse l  wall.  The liquid is colored 
with methylene blue. The tied end of the vesse l  is fixed to the bot tom of the chamber  (2) in which it is 
placed,  The liquid surrounding it  is kept at a constant  t e m p e r a t u r e  (38~ and is sa tura ted  with oxygen. 
Movements  of the meniscus  of the colored fluid a re  r ecorded  by the pho to res i s to r  (R1), the i l lumination of 
which changes with movement  of the column of liquid in the tube placed between the lamp (L 0 and the photo- 
r e s i s t o r .  

The record ing  ins t rument  (3} contains a balanced br idge,  into one a r m  of which the photores i s to r  R 1 
is included. A change in the light flux falling on the pho to re s i s to r  unbalances the br idge.  After p r e l i m i n a r y  
amplif icat ion (UBP-2-03 or  other  amplifier} (4) the signal  is led to a r e c o r d e r  (5}. An automat ic  e lec t ronic  
poten t iometer  (t~PP-09 MZ) is used, but any other ink-wri t ing r e c o r d e r  will s e rve .  

To secure  the highest  sens i t iv i ty  the e lements  of the bridge sa t i s fy  the condition R 1 =R 3 =R 4 =R 5 (Fig. 
1). The r e s i s t o r  R 2 is used to balance the bridge accura te ly .  Its value should bes t  be about 0.1 R I. I t  is 
be t te r  to choose a pho to res i s to r  R 1 with lower iner t ia  (the type FSA-1} although other  devices  responding 
to intensi ty of i l lumination (photores i s to rs ,  photoe lec t r ic  ceils} can be used instead with appropr ia te  mod-  
ification to the scheme of the record ing  sys t em.  

To inc rease  the dynamic range ,  l imited in the p re sen t  ease  by the working sur face  of the pho to re s i s -  
to t ,  two or  more  r e s i s t o r s  can be connected in s e r i e s ,  a f te r  appropr ia te  modificat ion to their  design. 

The FSA-1-330 k~2 pho tores i s to r  and a 12-V dc power unit (B1) were used, and a sens i t iv i ty  of the 
order  of 1 mV to 1 m m  of change in level  of the column of con t ras t  fluid was obtained. If the method is to 
be used for  pharmacologica l  and physiological  invest igat ions the substance  for test ing (chemical  agent,  
media tor ,  etc.) is added in the requi red  concentrat ion to the R i n g e r - L o c k e  solution surrounding the v e s s e l .  
If requi red  a smal l  volume of the substance can be injected d i rec t ly  into the lumen of the vesse l  through a 
side b ranch  of the measur ing  tube. For  this purpose ,  as much fluid as will la ter  be injected with the tes t  
substance mus t  f i r s t  be withdrawn f rom the measu r ing  tube. Fluctuat ions of the meniscus  (ar tefact  of in- 
jection of the substance} recorded  during these manipulations do not conceal  or  s imula te  the r e sponse  of 
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Fig.  1. D i a g r a m  of appara tus  for r ecord ing  contract ions  of isolated blood vesse l s :  1) i so -  
lated segment  of blood vesse l ;  2) chambe r  containing R i n g e r - L o c k e  solution; 3) measur ing  
device;  B1) dc ba t t e ry ;  L1) incandescent  lamp; T) g lass  tube with con t ras t  fluid; R1) type 
FSA-1 pho to res i s to r ;  R3, R4, Rs) r e s i s t o r s  of bridge a r m s ;  R2) poten t iometer  for set t ing 
initial level  ( re fe rence  point). Remainder  of explanation is in text.  

Fig.  2. Cal ibrat ion of readings  of ins t rument .  Each step on the curve  co r re sponds  to 
a shif t  of 1 m m  of the sens i t ive  e lement  re la t ive  to the meniscus  of the colored fluid. 

Fig.  3. Response  of isolated 
blood ves se l  (cat  f emora [  a r t e ry )  
to papaver ine  (1:10,000)o Arrow 
indicates  t ime of inject ion of the 
p repa ra t ion .  

the ve s se l  to injection of the substance ,  for the r e sponse  is always ob- 
se rved  af ter  a latent  period of s eve ra l  seconds and it differs  in shape 
f rom the injection a r t e fac t ,  

It is poss ib le  to act  d i rec t ly  on the int ima of the vesse l  by inject -  
ing the substance  for  test ing into the R i n g e r - L o c k e  solution surrounding 
the vesse l ,  having f i r s t  turned the vesse l  carefu l ly  inside out. 

However ,  exper ience  shows that it is s i m p l e r  and m o r e  convenient  
to add the tes t  subs tances  to the solution surrounding the vesse l  the no r -  
mal  way round. By admin i s te r ing  the tes t  substance  in this way a well-  
marked  vascu la r  r e sponse  can be obtained af ter  a shor t  latent  period.  

The design of the appara tus  enables its readings  to be cal ibrated 
(Fig. 2) by changing the position of the sens i t ive  e lement  fixed to a r a c k  
with divis ions re la t ive  to the s ta t ionary  meniscus  of the colored fluid, 
Knowing the in ternal  d i ame te r  of the measu r ing  tube,  the changes in 
volume of the tested blood ves se l  can be ca l ibra ted  d i rec t ly  in units of 
volume.  

By way of i l lus t ra t ion (Fig. 3), a r eco rd  of a control  expe r imen t  
in which papaver ine  was added in a dilution of 1:10,000 is given. The 

action of the drug on an isolated segment of the cat femoral artery of known length was studied. Admin- 
istration of the spasmolytic in this concentration clearly led to a sharp decrease in vascular tone. 

The apparatus gives linear amplification over the whole dynamic range. With maximal amplification 
the drift of the zero line, when shifted into any region of the dynamic range in response to displacement of 
the meniscus in the measuring tube, does not exceed 5% of the dynamic range in 1 h. This is perfectly suf- 
ficient for exact quantitative assessment of the strength and duration of action of the substances on the tone 
of the isolated vessel if applied at the same time. 

The suggested method has been used successfully to record the contractions of other hollow smooth- 
muscle organs: the intestine, ureter, uterus, and gall bladder of various laboratory animals. 
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