
naryassessment  of the state of the protein, nucleic acid, and carbohydrate metabolism and of the elastic mem- 
branes of the blood vessels  of the liver, when a large quantity of material  has to be processed in a short time. 

The method is suitable for use by experimental morphologists when studying the effect of chemicals on 
the l iver and other organs and when determining the functional state of the t issues.  
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I N T R A V I T A L  M I C R O S C O P Y  OF T H E  LUNG 

IN S M A L L  L A B O R A T O R Y  A N I M A L S  

V. E .  K r a s n i k o v  a n d  V. V. K o l o s o v  

T I S S U E  

UDC 612.215.3-084 

A method of biomicr0scopy of the lungs using a modified experimental lung fixing device is sug- 
gested. It enables intravital investigation of the microcfrculation of the lung tissue to be car -  
r ied out not only during artificial  respirat ion,  but also during spontaneous breathing of the ani- 
mals. 

KEY WORDS: microcirculation; lungs; lung fixing device. 

A difficult stage of intravital investigation of the pulmonary microcirculation is fixation of the lung tissue. 
Various technical approaches to the solution of this problem are  known [1, 2, 6]. However, all have certain 
shortcomings: considerable t rauma during fixation of the lobe of the lung, the impossibility of using high mag- 
nifications during visual observatioff, the use of complex optical systems, etc. 

The method of fixation of a superficial par t  of a lobe of the lung by means of a special fixing device [7] 
is less traumatic and enables the investigation to be undertaken under high power of the microscope. The 
immobility of the region under observation is achieved by the use of a negative pressure  created in the tubing 
of the fixing device. 

This part icular  design of the device has been suggested for large animals (dogs}, so that it naturally 
cannot be used to study the mierocirculation in small laboratory animals. 

In this paper a design for a fixing device for the lobe of the lung is suggested [3] which not only allows 
the microcirculation to be studied in small laboratory animals (albino rats}, but if necessary the animals can 
be switched to spontaneous breathing in the course of the observations [4]. 

The lung fixing device (Fig. 1) consists of the body 1, the lid 2, a glass 3, the floor of the inner chamber 
4, and the tubes 5 and 6. The body contains two chambers (inner 7 and outer 8}, isolated from each other by 
the parti t ion 9. Holes 10 are made in the base of each chamber. The ML-2 luminescent microscope, working 
in reflected light [5], was used for biomicroscopy. 
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Fig. 1. Scheme of lung fixing device. 
Explanation in text~ 

Fig. 2 Fig. 3 

Fig. 2. Fragment of microcirculation of the lung (84 • A) Alveolus; C) capillary; IS) 
interalveolar space. 

Fig. 3. Lung capillaries of albino rat (360• I) erythrocytes; 2) leukocytes. 

The animal, anesthetized with urethane (i00 rag/i00 g body weight) is fixed to a specially designed 
stand heated with an ultrathermostat (t= 38~ A tracheotomy tube is introduced into the exposed trachea. 
The 5th rib is removed together with the intercostal muscles on the right side. Immediately before resection 
of the rib, an artificial respiration apparatus is connected to the tracheotomy tube. The fixing device is ap- 
plied to one lobe of the right lung with the lower surface of the inner chamber and the holes in the floor of the 
outer chamber. A negative pressure is created in the outer chamber (5-10 cm water) by connecting the tube 
of the chamber to a water-jet pump. The superficial region of the lung is firmly in contact with the lower 
surface but not in sufficiently close contact with the glass. To obtain complete fixation a negative pressure is 
similarly created in the inner chamber (2-3 era water). Under these circumstances the lung tissue is slightly 
stretched, and this completely prevents vertical movements of this region. To prevent cardiopulmonary cycles, 
the lung fixing device is secured through the tube to a massive, stationary base. 

To prevent the tissues from drying and to allow the animal to breathe spontaneously, a thin airtight 
synthetic film is glued around the circumference of the fixing device, and its free ends are glued to the edges 
of the operation wound. When complete airtightness is assured, a negative pressure of 2-3 mm Hg is created 
in the pleural cavity. The artificial respiration apparatus is disconnected after 1-2 rain and the animal breathes 
spontaneously. To avoid atelectasis, every 5-10 rain air is pumped into the lungs under a pressure of 15 cm 
water. At the end of 30 rain after application of the fixing device, microscopic examination can be commenced. 
The stand with the animal is placed on the stage of the ML-2 microscope-so that the lung fixing device fits into 
the hold of the epiobjective. Objectives and oculars of different magnifications were used for observation and 
photomicrography: objectives 9, 21, and 90 x; oculars 4, 7, and I0 • (Figs. 2 and 3). 

This method can be used not only to study the mierohemodynamics of the lungs, but also to investigate 
alveolar function in health and disease. 
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A D I S M O U N T A B L E  P L E T H Y S M O R E C E P T O R  F O R  D E T E R M I N I N G  

T H E  V O L U M E  V E L O C I T Y  O F  r I H E  B L O O D  F L O W  IN T H E  L E G  

A N D  F O R E A R M  BY ~IHE V E N O U S  O C C L U S I O N  P L E ~ H Y S M O G R A P H Y  

M E T H O D  

G.  G .  K u r b a n o v  UDC 615~471: s ]2.13-087.7 : 531.73 

The dismountable  a i r  p l e t hys m orecep t o r  suggested by the author d i f fers  f r o m  the one-p iece  
models  in that i t  can be quickly and repea ted ly  applied to and r emoved  f r o m  the human l imb to 
be studied. Because  of the f lexibil i ty of  the inner wall of the dismountable  p l e thysmorecep to r  
the blood flow can be r eco rded  without p r e l i m i n a r y  injection of a i r  into its inner cavi ty .  

KEY WORDS: dismountable  p l e thysmorecep to r ;  venous occlusion p le thysmography .  

P l e t h y s m o r e c e p t o r s  used for d i r ec t  volume p le thysmography  can be divided into the following three  
groups:  1) water ,  or  hyd rop le thysmorecep to r s ,  2) w a t e r - a i r ,  and 3) a i r ,  or  pneumople thysmorecep to r s  []]. 
The  la t te r  has become widely adopted in connection with the appea rance  of compara t ive ly  s imple  and convenient  
rubbe r  p le thysmographic  cuffs, as suggested by Dohn [7] for  the investigation of the c i rcula t ion in the human 
l imbs  (in the fo r ea rm ,  leg, and hand). 

Some worke r s  have a t tempted  to use  ordinary  cuffs for m e a s u r e m e n t  of the blood p r e s s u r e  as pneumo-  
p l e thysmorecep to r s  [4, 8]. However ,  in these cases  in o rder  to secure  the cuff sa t i s fac tor i ly  to the l imb an 
unacceptably  high pos i t ive  p r e s s u r e  (10-50 m m  Hg) had to be c rea ted  in it. Even the improved  flexible seg-  
mental  oncometer  introduced by Dohn [7] has its disadvantages ,  according  to Skards  and Vitols [2], for the 
cyl indr ical  shape of the inner wall of the oncometer  p reven ts  it f r o m  fitting snugly against  the l imb segment  
to be studied, which is conventionally conical in shape.  Skards  and Vitols [2] have suggested a f lexible seg-  
mental  oncometer ,  in the f o r m  of a t runcated  cone for  de termining  the volume blood flow in the f o r e a r m  and 
leg by the venous occlusion p le thysmography  method.  

Exis t ing p l e th s m orecep t o r s ,  both water  [5, 6] and a i r  [3, 8], can be used to r e c o r d  the volume blood flow 
in the f o r e a r m  m o r e  success fu l ly  than in the leg. 

Consider ing the exis t ing d isadvantages  of the use  of all the above-ment ioned  p l e thysmorecep to r s  for 
measur ing  the volume veloci ty  of  the blood flow in the leg during dynamic  phys ica l  exer t ion,  the wr i te r  has 
a t tempted  to develop and make  dismountable  p l e t h y s m o r e c e p t o r s .  

The  suggested dismountable  a i r  p l e thysmorecep to r  for the leg (Fig. 1) cons is t s  of a s t r ip  of v iniplas t  1, 
40 m m  wide and 2 m m  thick, curved  into a r ing  with its ends sepa ra t e .  Rubber  edging 2, t r i angula r  in c r o s s -  
section is glued to the inner edges of the body of t hep l e thysmorecep to r ,  and the d i f fe rence  between the height 
of the edging on the two s ides  gives  the inner sur face  of the p l e thysmorecep to r  its conical shape.  The inner 
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