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A graphic method of recording the pulse and systolic p ressure  in the caudal a r t e ry  of rats  
in long- te rm experiments  is described.  The method is bloodless and no heating of the tail 
is required.  The pulse is detected by a piezoelectr ic  t ransducer .  The standard detector  of 
a mark  TEM-15 te lemanometer ,  modified to produce a discrete  signal, is used as the mano-  
meter .  The pulse rate in rats  was found to be 360 J= 12 b e a t s / m i n  and the systolic p ressu re  
121 ~= 2.6 mm Hg. 

To measure  the systolic a r te r ia l  p ressu re  in long- te rm experiments  most  workers  use some type of 
plethysmographic method, although this does not permit  the pulse rate to be studied or the p ressure  to be 
recorded  graphically [1, 2, 8, 12, 13, 16, 17]. There  is no adequate descr ipt ion in the l i terature  of an ap-  
paratus capable of record ing  the pulse rate  and blood p ressu re  of ra ts  graphically,  although the design of 
a piezoelectr ic  t ransducer  [3, 4] and an e lec t romanometer  [5] has been descr ibed.  

The authors have made cer ta in  modifications to the design of the piezoelectr ic  t r ansducer  described 
elsewhere [1, 3]. The piezocrysta l  in the t r ansducer  built by the authors is located not on the convex side 
of the plate, but on the concave side (Fig. 1), thus increas ing its sensitivity.  To record  the p res su re  in the 
cuff, unlike in the previous investigations a standard detector of a type TEM-15 te lemanometer  is used. 
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Fig. 1. P iezoelec t r ic  t ransducer :  
1) b rass  clip; 2) rubber  lining; 
3) piezocrysta l .  

To obtain a d iscre te  output signal the winding of the poten- 
t iometer  of the detector  is modified so that a single pulse is ob- 
tained for a change in p ressure  of 6-10 mm Hg. The metal  m e m -  
brane is also replaced by a rubber  lining to increase  sensitivity.  
After modification, the manometer  emitted 35-40 pulses during a 
change in p ressu re  f rom 0 to 200 mm Hg. 

Pulse waves and e lec t romanometer  signals were recorded  on 
two channels of a four-channel  Orion (Hungary) e lect roencephalo-  
graph (of the ~ G - 0 1  type); the ra t  was kept in a screened cham-  
ber  during the investigation. 

By using a highly sensi t ive electroencephalograph as r e c o r d -  
ing instrument, it is unnecessary to warm the rats' tail, as is re- 

commended in most other methods described previously [2, 3, 8, 9, 
15, 16], thus simplifying the procedure considerably. 

The apparatus consists of a compression cuff in the form of 

a brass cylinder 8-12 mm in diameter and 10-15 mm long, with 
slightly upturned edges and a hole with a tube in the middle, inside 
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Signals of electromanometer 
190 173 159 I~2 130 

mmHg e~ 200 I#~ /65 I~,2138 123 

Pulse /37/r Hg e/ez '2 sec 

mm Hg Pulse rate 300 
beats/rain 

F i g .  2. R e c o r d  of the  p u l s e  and b lood  p r e s s u r e  of a n o r -  
r ea l  r a t .  

wh ich  i s  s t r e t c h e d  a r u b b e r  m e m b r a n e ,  f ixed  wi th  t h r e a d s  on e i t h e r  s i d e .  The  c o m p r e s s i o n  cuff  is  c o n -  
n e c t e d  to  a s p h y g m o m a n o m e t e r  and e l e c t r o m a n o m e t e r  t h r o u g h  a v e s s e l  wi th  c a p a c i t y  0.5 l i t e r .  The  p i e z o -  
e l e c t r i c  t r a n s d u c e r  r e s t s  wi th  the  w o r k i n g  s u r f a c e  of the c r y s t a l  a g a i n s t  the  l ower  s u r f a c e  of the  t a i l  b e -  
yond the  c o m p r e s s i o n  cuff .  By th is  m e a n s  a c l e a r  r e c o r d  of the  pu l se  i s  u s u a l l y  ob ta ined  at  once (F ig .  2). 

R e c o r d i n g s  c a n  be m a d e  on u n a n e s t h e t i z e d  a n i m a l s  p r o v i d e d  tha t  t hey  a r e  a l l owed  to b e c o m e  g r a -  
d u a l l y  a c c u s t o m e d  to the  p r o c e d u r e .  It is  m u c h  m o r e  c onve n i e n t  to  do the r e c o r d i n g  unde r  s u p e r f i c i a l  
e t h e r  a n e s t h e s i a ,  a s  many  i n v e s t i g a t o r s  have shown t h i s  d o e s  not  a f fec t  the  r e s u l t s  of the  m e a s u r e -  
m e n t s  [9, 10, 13-15] .  

T h e  e l e c t r o m a n o m e t e r  is  c a l i b r a t e d  f r o m  r e a d i n g s  of a s p h y g m o m a n o m e t e r .  The  p r e s s u r e  in the 
cuff  is  l o w e r e d  f r o m  a v a l u e  known to be  above  the  s y s t o l i c  p r e s s u r e ,  e . g . ,  f r o m  200 m m  Hg. The s y s t o l i c  
p r e s s u r e  l eve l  in  the  c a u d a l  a r t e r y  c o r r e s p o n d s  to t i m e  of a p p e a r a n c e  of p u l s a t i o n  in i t  d i s t a l l y  to the  c o m -  
p r e s s i o n  cuff  (F ig .  2). 

The  fo l lowing  r e s u l t s  (M :~ m) w e r e  ob ta ined  b y  m e a s u r i n g  the  p u l s e  r a t e  and a r t e r i a l  p r e s s u r e  in 
80 n o r m a l  r a t s  by  m e a n s  of th is  i n s t r u m e n t :  pu l se  359 =~ 12 b e a t s / r a i n ,  s y s t o l i c  a r t e r i a l  p r e s s u r e  121 
2.6 r am.  The l i m i t s  of v a r i a t i o n  of the  pu l se  r a t e  w e r e  4 2 0 - 2 6 0 / r a i n  (on the s a m e  day ,  the h e a r t  r a t e  of 
one r a t  v a r i e d  by  5-20  b e a t s / m i n ,  and on d i f f e r e n t  days  by  60-95 b e a t s / m i n ) .  The l i m i t s  of v a r i a t i o n  of 
the s y s t o l i c  p r e s s u r e  w e r e  82-145 m m  (on the s a m e  day by  5-12 r am,  on d i f f e r e n t  days  by  10-20 mm) .  The 
v a l u e s  ob ta ined  a r e  c l o s e  to t hose  in the  l i t e r a t u r e  [2, 3, 9-12] .  
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