
tensinases is inhibited by only 50% [8]. Cold preincubation, however, evidently neutralizes activity of the un- 
bound part  of the angiotensinases, although revers ibly  [5]. In the method of determination of renin in the blood 
adopted in the USSR [4], only EDTA is also used to inhibit angiotensinase activity, and this is no obstacle to 
the work. The modifications now described can therefore  be regarded as completely satisfactory,  especially 
for comparative studies. Its advantage lies in the several  essential simplifications of the techniques of analy- 
s is ,  the most  important of which is overcoming the difficulty of obtaining the substrate.  During the choice of 
appropriate conditions, this modification, it seems,  may prove to be suitable for the investigation of single 
glomeruli in biopsy specimens of human kidneys under clinical laboratory conditions. 
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M E T H O D  O F  S O N I C A T I O N  OF C E L L  S U S P E N S I O N S  

M. M. S m y k  UDC 612.014.2.014.45 

A simple chamber is suggested for the sonication of small quantities of a cell suspension. It 
consists of a t ransparent  plastic cylinder, which fits on the top of a UTP-1 ultrasonic generator ,  
the top of which serves  as the floor of the chamber. Losses of ultrasonic energy are  thus el im- 
inated and it is possible to determine the intensity of the ultrasound acting on the cells of the 
suspension with fair accuracy.  
KEY WORDS: ultrasound; cells; suspension. 

Progress  in the most  rational use of ultrasound in medicine is hampered by the lack of study of its ac -  
tion on cells and t issues [6]. The most accessible form for the study of the direct action of ultrasound on cells 
is in suspension, for in that case both free-l iving cells (such as blood cells or microorganisms) and cells fo rm-  
ing organs and tissues of animals or plants can be treated in this way. 

Attempts to study the action of ultrasound on cell suspensions has been undertaken for a long time [1, 5, 
10], but the methods used for these purposes have had many disadvantages. The most important of these was 
inability to determine with any degree of accuracy the intensity of the ultrasonic energy acting on the cells. 
The reason for this was usually that the suspension was kept in glass flasks, immersed in an oil fountain 
formed by the action of powerful ultrasound [4, 7-10]. The presence of intermediate media between the ul t ra-  
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Fig. 1. Diagram of a r r a n g e m e n t  of  chambe r  
for sonicat ion:  1) f loor  of cyl inder;  2) chan-  
nel for introducing suspension;  3) chamber ;  
4) polyethylene film; 5) p lace  for  head of 
appara tus  with de tec tor .  

sonic de tec to r  and the suspension made it imposs ib le  to de t e rmine  the intensity of ul t rasound reaching the 
cel ls  accura te ly  because  of the cons iderab le  l o s se s  of energy by ref lect ion,  sca t t e r ,  and the fo rmat ion  of s tat ic  
waves  [2, 11], s ince the acoust ic  r e s i s t a n c e s  of these  media  differ  and the i r  spat ia l  p a r a m e t e r s  a r e  not s tandard .  

~!~absequent modif ica t ions  of  these  methods  using thin f i lms of polyvinyl or  polyethylene [1 ,3 ,  5] reduced 
these  d isadvantages  to some  extent ,  but did not enable the in t e rmed ia te  media  to be d ispensed  with. 

In o r d e r  to develop a ra t ional  method of  sonicat ion of suspens ions  the wr i t e r  has  made  a compara t i ve ly  
s imple  chambe r  whereby in te rmedia te  media  can be e l iminated,  and m o r e  p r e c i s e  informat ion can accordingly  
be obtained on the intensi ty of the ul t rasound act ing d i rec t ly  on the objec ts  in suspension.  This chamber  can be 
used for sonication not only of suspens ions ,  but a lso  of solutions or  emuls ions .  

The chamber  cons i s t s  of a hollow cyl inder  with a t r a n s p a r e n t  p las t ic  space .  In the center  of the base  a 
round hole is dr i l led  of the s a m e  d i a m e t e r  (4.5 cm 2) as the p iezo-quar t z  de tec tor  of  the UTP-1  u l t rasonic  gen -  
e ra tor~  The cyl inder  r e s t s  f i rmly  on the head of  the appara tus  containing the de tec to r .  Because of this con-  
s t ruct ion pa r t  of the su r f ace  of the head (the projec t ion  of the quartz  p la te  of the detector)  s e r v e s  as the floor 
of the chamber .  The o ther  side of  the hole in the f loor of  the cyl inder  is covered  with thin polyethylene f i lm,  
fixed by w a t e r p r o o f  glue. The film prov ides  for  rapid  loss  of heat  by the suspension undergoing sonieation 
into a wa te r  bath,  in which the head of the gene ra to r  is i m m e r s e d  together  with the chamber ;  the path is lined 
inside with rough rubber  to p reven t  the fo rmat ion  of s ta t ic  waves;  a thin channel is dr i l led  in the side of the 
cyl inder  for introduction of the suspens ion into the chamber  (about 4 ml) by means  of a syr inge  and needle.  
The hole is then sealed with a piece  of adhes ive  tape (Fig. 1). 

By vi r tue  of this cons t ruc t ion ,  no in te rmedia te  solid med ium is p r e sen t  between the su r face  of the head 
of the de tec tor  and the liquid in the chamber .  The l aye r  of cel ls  of the suspension d i r ec t ly  adjacent  to the head 
is exposed v i r tua l ly  comple te ly  to the act ion of ul t rasound of the intensi ty ass igned by the appara tus .  Since 
under the influence of u l t rasonic  waves the cel ls  of  the suspension a r e  in constant  m o v e m e n t ,  they a r e  all  in 
the immedia te  vicini ty of  the de tec to r  (the f loor  of the chamber ) .  All these  r e m a r k s  a lso  apply to suspens ions  
of  ce l l s  p r e p a r e d  f rom organs  and t i s sues .  During sonicat ion of whole t i s sue ,  however ,  the u l t rasonic  energy  
fal ls  away exponential ly during penet ra t ion  in depth. 

The r e s i s t a n c e  of the  cel ls  to the des t ruc t ive  act ion of u l t rasound in high intensi t ies  (from cor responding  
genera to r s )  can be de te rmined  f rom the d i f fe rence  in thei r  concent ra t ions  in the suspens ion before  and a f t e r  
sonicat ion.  By this method the wr i t e r  was able to es tab l i sh  changes in the r e s i s t a n c e  of e ry th rocy te s  to u l t r a -  
sound of var ied  intensi ty  in the case  of d i s ea s e s  of the endocrine o rgans .  This method can thus be used also 
to de te rmine  the r e s i s t a n c e  of e ry th rocy t e s  to the mechan ica l  action of h igh-f requency waves .  
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