
i.e., significantly less. An increase in the accuracy  of determinat ion of the grav imet r ic  index for z.g. can be 
attained by allowing for the theoret ical ly expected e r r o r  which, according to our calculations, when the rat io 
between the areas  of maximal c ross  section coinciding with the larges t  and smal les t  axes was 1.1-1.25, is 3%; 
if the ra t io  is 1.26-1.49 the e r r o r  is 4%; and if the rat io is 1.5-2, it is 5%. Under these c i rcumstances  the 
adrenals  must lie in a s t r ic t ly  assigned position when cut into sections.  If the maximal  plane of section coin- 
cides with the longest axis the sign of the e r r o r  will be plus; if it coincides with the shor tes t  axis, it will be 
minus. 

Mathematical  analysis  of the ptasticine model of a spherical  adrenal gland and the ra t io  between the 
g rav imet r i c  indices of the component e lements  s imi lar  in actual re la t ive  proport ions to the adrenals  of sexu- 
ally mature female ra ts  thus revealed that the method of quantitative determinat ion of gravimet r ic  indices of 
the adrenal cor t ica l  zones and medulla is par t icular ly  accura td  for measur ing  the weight of z.f .r ,  and z.g., and 
less accurate  for determining the weight of the medulla. This method has some disadvantages. However, in 
the w r i t e r ' s  view its use will give resul ts  c loser  to the actual values than those obtained on the basis of any 
other morphological  feature,  such as the width or a rea  of the zones of the adrenals.  

1, 
2. 
3. 
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T H E  T E C H N I Q U E  OF R E S I S T O G R A P H Y  
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a n d  V. E .  P o g o r e i y i  
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To abolish the e r r o r  in res i s tography  connected with fluctuations in the animaP s a r te r ia l  p r e s -  
sure an automatic s tabi l izer  of the input p ressu re  (an e lect romagnet ic  valve) is suggested. To 
switch off the res i s tograph  pump automatical ly when the blood flow into the apparatus is ob- 
s t ructed or stops, a monitoring device is proposed. A p res su re  s tabi l izer  and monitoring de-  
vice are  controlled by eleqtr ical  contact m e r c u r y  manometers  connected to the input channel 
of the res is tograph.  

KEY WORDS: res is tography;  design of the res is tograph.  

Even if all the requi rements  of a r es i s tograph  with external  e lect romagnet ic  valves are s t r ic t ly  met [ 3], 
the possibil i ty that its flow rate depends on the input p ressu re  of the apparatus cannot be ruled out. This leads 
to a definite e r r o r  which, according to data given by different workers  [ 1, 3], may be 5-8%. 

To reduce the e r r o r  it is suggested that the external  e lectromagnet ic  valves be replaced by internal 
valves [1] ,  which can reduce the e r r o r  in a single-channel res i s tograph  to 1-1.5% and in a two-channel instru-  
ment to 2-3~. F r o m  the design point of view, internal va lves ,  working compulsor i ly  [ 1], are much more com-  
plicated than external  e lect romagnet ic  valves, and it is par t icular ly  difficult to ensure that they operate in 
phase with the pump of the instrument in the extension working head. Disadvantages of internal "automatic" 
valves have been examined in detail by Khayutin [ 2, 3]. 
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Fig .  1. E l e c t r i c a l  c i r c u i t  of m o n i t o r i n g  s y s t e m  of r e s i s t o g r a p h  ( exp lana t ion  in text) .  

Yig.  2. R e s i s t o g r a m  r e c o r d e d  at d i f f e r e n t  l e v e l s  of p r e s s u r e  in in le t  of r e s i s t o g r a p h .  A) Before  
switching on pressure stabilizer, B) after switching on stabilizer. From top to bottom: pressure 
at inlet of resistograph; resistogram; flow of fluid (distance between marks 1 ml); marker of 
stimulation; time marker (5 sec). 

To a b o l i s h  the  e r r o r  of the r e s i s t o g r a p h  it is  s u g g e s t e d  that  the p r e s s u r e  at the input  of the i n s t r u m e n t  be 
s t a b i l i z e d  (Fig .  1). F o r  th i s  p u r p o s e ,  an e l e c t r o m a g n e t i c  va lve  2, c o n t r o l l e d  by an e l e c t r i c a l  con tac t  m e r c u r y  
m a n o m e t e r  3, is  f i t t ed  to  the r u b b e r  tube 1 c o n n e c t i n g  the in le t  of the r e s i s t o g r a P h  to the a r t e r y .  The  m a n o m -  
e t e r  i s  c o n n e c t e d  by an a i r  p ipe  to the c h a m b e r  4 which  s u p p l i e s  blood d i r e c t l y  to  the channe l s  of the r e s i s t o -  
g r a p h  5, 6. The e l e c t r o m a g n e t i c  va lve  2 i s  c o n n e c t e d  to  a p o w e r  supp ly  7. 

The  e l e c t r o d e  8 ls  s e t  at a de f in i t e  l eve l  above  0. The  d i s t a n c e  be tween  th i s  e l e c t r o d e  and the co lumn  of 
m e r c u r y  c o r r e s p o n d s  to the  blood p r e s s u r e  at  the  in le t  of the r e s i s t o g r a p h .  When the c o l u m n  of m e r c u r y  i s  
not  t ouch ing  the e l e c t r o d e  the va lve  2 opens  and blood e n t e r s  the c h a m b e r .  The p r e s s u r e  in the c h a m b e r  i s  
t r a n s m i t t e d  a long  the a i r  p ipe  to the m a n o m e t e r  and the c o l u m n  of m e r c u r y  is  r a i s e d  t o w a r d  the e l e c t r o d e .  
When con tac t  is  made  be tween  the m e r c u r y  and the e l e c t r o d e ,  the  e l e c t r o m a g n e t i c  va lve  is  a c tua t ed  and the 
supp ly  of blood to the c h a m b e r  s tops .  As  the blood is  u sed  up, the p r e s s u r e  in the c h a m b e r  and, c o r r e s p o n d -  
ingly,  the p r e s s u r e  in the m a n o m e t e r  fal l ,  so  that  c on t a c t  is  b r o k e n  and the e l e c t r o m a g n e t i c  va lve  swi t ched  on. 
Th i s  s i m p l e  d e v i c e  k e e p s  the p r e s s u r e  in the c h a m b e r  s t a b l e ;  f l uc tua t ions  a r e  p o s s i b l e  only wi th in  the r a n g e  
of 1-3  m m  Hg. 

By r a i s i n g  o r  l o w e r i n g  the e l e c t r o d e  8 in the m a n o m e t e r  the s y s t e m  of the s t a b i l i z e r  can  be a d j u s t e d  to 
any l eve l  of p r e s s u r e  at  the in le t  to the r e s i s t o g r a p h .  N a t u r a l l y  th i s  l e v e l  mus t  not  e x c e e d  the a n i m a l ' s  blood 
p r e s s u r e .  If a c o n s i d e r a b l e  fa l l  of blood p r e s s u r e  is  a p o s s i b i l i t y  d u r i n g  an e x p e r i m e n t ,  the s t a b i l i z e r  m u s t  
be a d j u s t e d  a p p r o p r i a t e l y  be fo rehand .  

The  e r r o r  of a r e s i s t o g r a p h  due to a change  in p r e s s u r e  at the in le t  of the i n s t r u m e n t  (A) and the c o r r e c -  
t ion of this error  by means of the suggested stabilizer (B) are illustrated in Fig. 2. 

To monitor the flow of perfusion fluid a flowmeter is connected to the outlet of the resistograph and its 
readings agreed with the calculated data (frequency of oscillation of the pump multiplied by the stroke volume). 

In experiments using resistography, sometimes obstacles arise to the entry of blood into the inlet of the 
instrument. This can happen as a result of a sharp fall in the systemic arterial pressure and collapse of the 
artery supplying blood to the instrument. Under these circumstances the reserve blood in the chamber is used 
up quickly and there is the risk of aspiration of air from the chamber and embolism of the perfused vessels. 
The same situation may arise during thrombus formation in the cannula, displacement of the cannula relative 
to the artery, or accidental compression of the artery. 

To prevent embolism in such cases the use of an additional electrical contact mercury manometer 9, the 
electrodes 10 of which are included in the circuit of the electromagnetic valves of the pump, is suggested 
(Fig. 1). The warning electrode 11 must touch the mercury at level 0, or 2-3 mm below 0. If the entry of 
blood to the inlet of the resistograph is obstructed a negative pressure is created in the chamber and this is 
transmitted along the tube to the manometer. The column of mercury falls below zero and breaks the circuit 
supplying the electromagnetic valves of the pump with current, and they are switched off. The monitoring 
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sys tem suggested gives t imely warning of the inadequate supply of blood to the inlet of the res is tograph,  and 
the p res su re  s tabi l izer  at the inlet of the instrument enables its e r r o r  to be eliminated. 
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M O L E C U L A R  W E I G H T  F R A C T I O N A T I O N  OF 

P R O T E I N S  W I T H I N  T H E  R A N G E  t 0 - ? - l O  -8 g 

BY M I C R O G E L  C H R O M A T O G R A P H Y  

B. I .  K l e m e n t ' e v  UDC 547.96.063:543. 544 

A method of microgel  chromatography of proteins on a Sephadex G-75 (superfine) column with a 
working volume of 110-150 ~1 is described. By means of the method molecular  weight f ract ion-  
ation of proteins can be ca r r i ed  out within the range 10-7-10 -8 g in the course  of 45-60 min. 

KEY WORDS: microgel  chromatography;  proteins. 

The use of gel chromatography on the macrosea le  for  the molecular  weight fracttonation of proteins and 
enzymes of t issue microhomogenates  (1-5 mg) is difficult for the following reasons :  1) because of dilution of 
the small  amounts of protein on the column to concentrat ions which cannot be recorded  by the ordinary optical 
instruments;  2) the considerable volume of the eluted fractions,  containing a small  quantity of radioactivity,  
makes rad iometr ic  measurements  in an anhydrous scint i l lator  difficult. These difficulties can be overcome if 
the procedure  of protein chromatography is converted to the microscale ,  as was f i rs t  suggested for f ract tona-  
lion of nucleic acids within the range 10"8-10 -9 g [ 1, 2]. The same workers  suggested a special  technique for 
measur ing  the optical density of the mieroeluate  and this was used in the present  investigation also. 

The procedure of microgel  chromatography of proteins is not yet fully worked out, and for that reason 
the investigation descr ibed below was ca r r i ed  out. 

The chromatographic  columns were made from thick-walled glass capi l lary tubes with an internal d iam- 
eter  of 1-1.5 mm and a length of 10-15 cm (internal volume of the column 100-150 ~t). The bottom end of the 
column was drawn out over a burner.  Quartz sand was placed in the bottom of the column. The column was 
filled with Sephadex G-75 gel (superfine). The pre l iminary  t reatment  of the gel was ca r r i ed  out in the usual 
way [3].  Three volumes of working buffer (0.06 M Tr is -HCl ,  pH 7.1) was run through the filled column. To 
calibrate the column the following "marker"  polymers  with known molecular  weights were used: blue dextran 
(2,000,000), bovine se rum albumin (68,000), egg albumin (45,000), t rypsin  (24,000), chymotrypsin (22,500), lyso-  
zyme (17,500), r ibonuclease (13,600), cytochrome c (13,000), and 5 ' -AMP {480). The "marker"  was applied to 
the surface of the gel in a concentrat ion of 10 gg in 3 Izl. After absorption of the sample into the gel by means 
of a special  micropipet the upper par t  of the column was filled with buffer and connected to an automatic 
syringe,  supplying eluting buffer at the rate of 3/~ 1/min. The bottom end of the column was connected by a 
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