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Tissue therapy is widely practised in hospitals in the Soviet Union and abroad. The practical application 
of the method of tissue therapy has to some degree determined its theoretical teratment. The mechanism of 
action of tissue transplants andthe nature of the "biogenic stimulators" have not yet been satisfactorily ex- 
plained. One way of shedding light on the chemical properties of the "materials of resistance" is by the study 
of the morphological and physiological changes in living tissues kept for various periods of t ime at a tempera-  
ture of 2-4"C. Tissue preserved by Academician V. P. Filatov's method is, firstly, damaged tissue and secondly, 
is kept under conditions of partial asphyxia. It is known from reports in the literature that the nucleic acids, 
which play an important ro le  in the vital processes of the body, are accumulated in tissue undergoing reversible 
damage [ 9, 10, 15, 17]. In conditions of asphyxia the glycogen content of the tissue diminishes and the lipid 
content increases [8, 6]. 

Our aim was to study the progress of the changes in the content of ribonucleic acid (RNA) in tissues during 
preservation. Furthermore, in several series of experiments a study was made of the changes in the glycogen 
and lipid contents of living tissues kept in conditions of hypothermia for various periods of t ime. 

E X P E R I M E N T A L  M E T H O D  

The material  used in the investigation was tissue from various organs (liver, tongue, Intestine) from 28 
guinea pigs and 8 rabbits, splenic tissue from cattle and human placenta.  The material  mainly used was liver 
from rahbits and guinea pigs. The tissues were preserved for various lengths of time (from one to ten days) 
by Academician V. P. Filatov's method, and after fixation they were examined for their content of RNA, glyco- 

gen and lipid. 

In this investigation particular attention was paid to the study of the changes in the RNA content of the 
preserved tissue. According to data in the literature, one of the criteria of the RNA content is basophilia of the 
fixed tissue, which disappears during the action of the enzyme ribonuclease or of tr ichloraceticacid on the 
tissue [ 14]. 8asophilia of the tissue, i .e.  the ability of the fixed tissue to combine with a basic dye, was de- 
termined by Brachet's method in histological preparations and by photometry of alcoholic extracts of sections 
stained with a basic dye. 

As several workers have shown [10, 11], changes in the combination of basic dye (diminution or increase 
of sorption of the dye) are found in association with changes in the content of basophilic substances (RNA) in 
the tissue. Arising from these investigations, in order to define the changes in the content of basophilic sub- 
stances we also employed the method of photometry of alcoholic extracts of tissue sections stained with a basic 
dye. The results obtained by this method were compared with those obtained by Brachet's method. 

In using the photometric method, we studied the basophilia of the tissue as follows: from tissue preserved 
for various periods of time at a low temperature, after fixation with 20% neutral formalin, sections were 
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prepared with a razor (in the case of the liver the area of the piece of tissue was 0.5 cm 2 and its weight from 
45 to 55 mg). From 5-10 sections were taken from tissue for each day of preservation. Each section was stained 
with a 0.01% solution of neutral red, and deeolorized with acidified alcohol. The amount of dye in the alco- 
holic extracts was judged by the extinction expressed in conventional units of a graduated photometer and ca l -  
culated per 100 mg weight of tissue. Fixation of dye by unpreserved tissue, i .e.  fixed immediately after de- 
capitation of the animal,  was conventionally taken as 100% (control). The changes in the fixation of dye by 
the tissue (decrease or increase) in the course of preservation were expressed as a percentage of the control. 
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Fig. 1. Changes in the power of fixed tissue to combine 
with basic dye during the process of preservation of the 
tissue; a) liver tissue from guinea pigs (average of 23 
experiments); b) liver tissue from rabbits (average of 8 
experiments). 

Glycogen was investigated in micropreparations obtained from sections of liver tissue from 5 rabbits by 
Best's method. Quantitative changes in the lipids were studied in preserved liver tissue from 5 rabbits and one 
guinea pig. The lipid was determined with Sudan III. 

E X P E R I M E N T A L  R E S U L T S  

The experimental findings showed that in the process of preservation of liver tissue from rabbits and 
guinea pigs, the basophtlia of the tissue as determined by the me thod of photometry undergoes the following 
changes (Fig. 1), The basophilia of the liver tissue, in the first 4 days of preservation, either remains the same 
as that of the unpreserved tissue, or even diminishes. Starting from the 5th day of preservation, the basophilia 
of the liver tissue of rabbits and guinea pigs increases and reaches a maximum for rabbit liver on the 6th day 
of preservation (11.6% J: l.q over the control value), and for guinea pigs liver - on the 7th day of preservation 
( 13.8% * 2.8 over the control value). After the 8th day the sorption of basic dye by the tissue begins to fall. 

The same changes in the basophilia of the tissue in the process of preservation were clearly demonstrated 
by Brachet's method on micropreparations as by the method of photometry. In the first days of preservation, 
for instance (2nd-4th day) the basophilia of the liver tissue is no greater than that of control sections. On 
subsequent days ( 6th-8th day) a sharp increase in the intensity of staining of the sections of liver tissue is ob- 
served, after which the pyroninophilia begins to show a marked fall. Thus the determination of the basophilia 
of the tissue after various periods: of preservation by the different methods gave compatible results. 
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]"he changes in the basophilia of the tissue in the course of its preservation are evidence of changes in 
its content of RNA. The progress of the changes in the RNA content of liver tissue of rabbits and guinea pigs, 
which we established, enabled us to subdivide the whole period of preservation into 3 periods. In the first 
period of preservation (from the 1st to the 4th day) the RNA content of the tissues shows no increase in compari- 
son with that of unpreserved tissue, and the RNA content of liver tissue from guinea pigs even diminishes, in 
the second period of preservation (from the 8th to the 8th day) the RNA content of the tissues increases success- 
ively from day to day, reaching a well marked maximum on the 6th-7th day of preservation. Tissue in the 
second period of preservation, i.e. preserved for that length of time advised by V. P. Filatov for transplanta- 
tion to patients, is characterized according to data in the literature [2, 4, 11, 16 ] by physiological processes 
which proceed with considerable energy. In the third period of preservation (after the 9th day) the RNA con- 
tent of the tissue, according to our findings, falls sharpIy. It has been shown by work emanating from V. P. 
Filatov's school [2, 12] that profound autolytic processes develop in tissue which has been preserved for 9 days 
and more. 
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Fig. 2. Changes (in per cent) in the power of combination 
with basic dye (in the course of preservation) of fixed liver 
tissue from guinea pigs with avitaminosis in the process of 
preservation of the tissue, Mean results of 5 experiments. 

In addition to studying the changes in the basophilia of the liver tissue in the course of preservation, we 
examined the changes in the basophilia of the tissue of other organs (spleen of cattle, human placenta, tongue 
and intestine from 7 guinea pigs and 6 rabbits). The basophilia of the tissue of these organs also increases dur- 
ing our second period of preservation (on the average from 10 to 33%). Growth of basophilic substances (RNA) 
in the preserved tissues may evidently take place by various methods. First of all its is admitted that there is 
an increase in the content of free RNA as a result of its liberation from its bond with protein. It is possible that 
an increase in the quantity of polynucleotides or of acid groups unconnected with protein may bring about in- 
tensification of the basophilia of the preserved tissue; it is also possible that rupture of the bond between neigh- 
boring nucleotides within the same molecule of nucleic acid may lead to an increase in the sorption of basic 
dyes by the tissue. The experimental results of S. M. Shibaeva [13] show that a process of depolymerization of 
nucleic acids takes place in preserved tissue. The fall in the basophilia of the tissue in the third period of pre- 
servation is due, in our opinion, to the departure of basophilic substances from the tissue. Flushing of RNA 
( basophilic substances) from tissue suffering damage has been observed by many workers [ 1, 7-9]. 

Our experimental findings from the study of the changes in the lipid and glycogen contents of preserved 
liver tissue from rabbits and guinea pigs showed clearly that from the first days of preservation the glycogen 
content of the tissue diminished sharply, whereas the Hpid content rose. Our observation that there is a fail in 
the glycogen content and a rise in the lipid content confirms the findings obtained previously by V. P. Filatov's 

school [ 5]. 

We thus established that in tissue undergoing preservation qi~antitative changes take place in the contents 
of RNA, glycogen and fat. At strictly determinate periods of preservation there are regular changes in meta- 
bolism, evidently connected with the differing intensity of damage to the tissue, The changes in the meta- 
bolism on the 6th-~th-8th day of preservation are of the utmost interest, since it is tissue at this stage of preserva- 
tion which is recommended by V. P. Filatov for transplantation. Our findings show that there is an increase in 

the RNA content of tissue at this period of preservation. 
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V. P. Filatov and his school consider that "materials of resistance" accumulate In preserved tissues taken 
from young and healthy animals; for this reason we studied the character of the changes in the RNA content 
of preserved liver tissue taken from healthy guinea pigs and from guinea pigs with avitamtnosis. In full agree- 
ment with V. P. Ftlatov's views on the accumulation of biosttmulators In preserved tissues taken from healthy 
animals, according to our findings during preservation of tissue an accumulation of RNA on the 5th-8th day 
takes place also, but only if the tissue is taken from healthy animals. The basophllta of liver tissue taken from 
5 guinea pigs with avitaminosis did not exceed that of the control on any one day of preservation or in any 
single experiment (Fig. 2). 

According to V. P. Fllatov's concept of tissue therapy, the tissue of animals kept in arduous conditions 
of existence and without preservation, contains a large quantity of biostimulators. According to our findings, 
unpreserved liver tissue from 5 guinea pigs with avitaminosis contained significantly more RNA (on the average 
20% more) than did the unpreserved liver tissue from healthy animals. Considering in the first place the impor- 
tant role of RNA in the vital processes, and in the second place the parallel changes in the therapeutic activity 
and the RIgA content of preserved tissue, it may be postulated that RNA is a component part of the biostimula- 
tors. It  is also admitted that the increase in the RNA content of preserved tissue may be used as a test of the 
preparedness of the tissue for transplantation to patients. 

SUMMARY 

The author studied the dynamics of the changes occuring in the content of basophilic substances (RNA) 
glycogen and fats in the tissues preserved by the method of academician V. P. Filatov. The total period of pre- 
servation may be subdivided into 3 stages. During the 1st stage of preservation (from the 1st to the 4th day) 
the quantity of the basophilic substances remains unchanged or decreased as compared to the control. The 
quantity of RNA is greatly increased from the 5th to the 8th day (the second stage), while after the 8th day the 
amount of RNA shows a rapid reduction. If the tissue is taken from sick animals basophilia does not increase 
during the process of preservation. The quantity of glycogen is sharply diminished from the very first days of 
preservation, while the quantity of fat rises. 

By estimating the increased quantity of the basophilic substances in the preserved tissue one may judge 
the readiness of the tissue for transplantation to the patients. 
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