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UDC 632.938.1 

Disease-Resistant Varieties of Hard Wheat 
18400465 Moscow ZASHCHITA RASTENIY 
in Russian No 1, Jan 89 p 23 

[Article by P. S. Garayev, I. D. Aliyev, and F. Sh. 
Makhmudov, Senior Scientific Associates at the Azerba- 
ijan Scientific-Research Institute of Agriculture] 

[Text] During the period 1983-1986, a total of 512 
specimens comprising winter hard wheat in a controlled 
greenhouse and prospective varieties selected from trial 
testing were studied at the Shemakhin Regional Experi- 
mental Station for their resistance to the most injurious 
plant diseases common to our area (stem, yellow, and 
brown rust, stinking smut and kernel smut, and true 
mildew). 

Resistance was evaluated by methods commonly 
accepted for testing each of the diseases in natural and 
artificial backgrounds. Growth-stimulating plantings 
were used in every ten to fifteen plots of the varieties 
being tested. In addition, ideally susceptible plants were 
placed around the experimental plots. Conditions con- 
ducive to infection were created by means of a late 
wide-row planting and excessive application of nitrogen. 

In order to induce infection with stinking smut and 
kernel smut, the spore material was collected from 
different varieties of wheat in the experimental station 
plantings and partially in the production fields so that 
the inoculant would contain all the pathogens present in 
the region and so that it would be possible to avoid errors 
to some degree in the process of determining the resis- 
tance of the tested plants. This enabled us to make a 
more effective selection of the parent pairs for cross- 
breeding and for making non-susceptible species. 

Most of the varieties in the control nursery and the 
prospective species selected from competitive trials 
exhibited a high level of resistance to the pathogens 
under examination. These specimens were artificially 
infected with smut diseases. Over the course of four 
years the same prospective variety was tested six to seven 
times in natural and artificial backgrounds. This method 
allowed us to identify the most stable forms. 

All of the prospective varieties and types that were 
resistant to the tested diseases were divided into three 
groups. 

The types that were slightly susceptible to smut diseases 
included the varieties Leukurum (numbers 0676/7, 
0366/1-1-26, 0809/4-1-1, 0797/3-3), Apulikum (0206/ 
7-1-17), Leukomelan (0455/2-44), Erythromelan (0312/ 
3-20-6, 0736/2-63), Melanopus (0610/1-5-1), Gordei- 
forme (0601/7, 0360/1-29), and Apulikum (0147a/2-5). 
Their rate of kernel smut and stinking smut infection 
was no higher than 1-1.5%. 

The species Leukomelan (0366/2-1-15, 0312/2-14-8), 
Erythromelan (090/2-5, 081/3-4), and Leukurum (0676/ 
7) were resistant to species of rust and the true mildew. 
Most often, those diseases developed at a rate of five to 
ten percent, and very rarely did it reach 15 percent, in 
isolated specimens. 

Warranting special interest are those varieties which 
exhibited comprehensive resistance to all types of rust, 
smut, and true mildew: Gordeiforme (0206/7, 0206/5), 
Leukurum (081/30-1-7), and Leukomelan (0312-2-30-6). 
Those varieties underwent a series of competitive trial 
selection tests over a period of three to four years and 
were distinct from the remaining varieties both with 
respect to resistance to disease and with respect to yield. 

The prospective variety Gordeiforme (0206/7) under the 
name of Shirvan 5 was submitted to the State Committee 
for the Quality Testing of Agricultural Crops. Its average 
yield over a four-year period was 33.2 quintals/hectare 
(and 44 quintals/hectare in some years). The yield of the 
Shark variety (standard) is 30.4 quintals/hectare. 

The prospective varieties Apulikum (0147a/2-5), Melan- 
opus (0366/3-1-26), and Leukurum (081/30-1-7) yielded 
harvests at 2.6 to 4.1 quintals/hectare more than the 
standard and are now being reproduced. 

The identified resistant and high-yield prospective vari- 
eties will undergo secondary breeding and some will be 
submitted to the State Commission for introduction into 
specific regions. 

COPYRIGHT: VO "Agropromizdat", "Zashchita ras- 
teniy", 1989 

UDC 632.914:633.11:582.285.2 

Equations for Prediction of Primary Wheat Stem 
Rust Infection Based on Readings From Spore 
Trapping Equipment 
18400413 Leningrad MIKOLOGIYA I 
FITOPATOLOG1YA in Russian 
Vol 22 No 6, Nov-Dec 88 (manuscript received 
24 May 86) pp 561-568 

[Article by A. D. Kashirkin, S. S. Sanin and N. M. 
Rudakova, All-Union Scientific Research Institute of 
Phytopathology] 

[Abstract] The goal of this study was to develop new 
equations for prediction of plant infections from early 
concentrations of infectious particles over the fields. 
Specifically, the early stage of the disease, the infection 
period was investigated: from the moment of the appear- 
ance of air inoculum over clean plants to the completion 
of the second urediogeneration of fungi. Special field 
studies were carried out for this purpose at the Ail-Union 
Scientific Research Institute of Phytopathology using 
susceptive sorts of spring and winter wheat during the 
1979-1982 period. To determine the number of uredios- 
pores, the PLS-71 and PLS-71M instruments were used. 
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An 8-day incubation period was established experimen- that are promising in terms of predicting primary infec- 
tally. The work of Eversmeyer on prediction equations tion but need refinements that allow for weather factors, 
for wheat stem rust was used as the basis for formulas       Figures 2; references 10:5 Russian, 5 Western. 
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UDC 541.69:577.152:547.26*118 

Comparative Studies on Interactions of Human 
Erythrocytic and Housefly Head 
Acetycholinesterases With Phosphorylated 
Alkylchloroformoximes 
18400414 Leningrad ZHURNAL EVOLYUTSIONNOY 
BIOKH1MIIIFIZIOLOGII in Russian Vol 24 No 6, 
Nov-Dec 88 (manuscript received 4 Dec 87) pp 791-795 

[Article by G.A. Shatayeva, G.F. Makhayeva, V.L. 
Yankovskaya, V.B. Sokolov, A.N. Ivanov and I.V. Mar- 
tynov, Institute of Physiologically Active Substances, 
USSR Academy of Sciences, Chernogolovka] 

[Abstract] A comparative study was conducted on the 
kinetics of interaction of four O-phosphorylated alkyl- 
chloroformoxime analogs of the insectoacaricide val- 
exon with acetylcholinesterase preparations derived 

from human erythrocytes (AChE-H) and the heads of 
houseflies (ACh-F). Determinations of the bimolecular 
rate constants demonstrated that the activities were 
predicated on both the structure of organophosphorus 
compound and on the enzyme, demonstrating thereby 
that the active surface sites of AChE-H and AChE-F are 
different. Introduction of one or two Cl atoms into the 
alkylchloroformoxime group subject to hydrolytic 
removal increased the degree of inhibition of both the 
mammalian and the insect enzymes. Diethyl derivatives 
of the phosphorylated alkylchloroformoximes, where the 
alkyl radical was varied, showed virtually constant k„ 
values for AChE-H. Furthermore, the activities were 
more pronounced on AChE-F than for AChE-H. Max- 
imum differences for the two classes of enzymes were 
seen with the Me-Derivatives, and less so with the 
Et-derivatives. The Pr-derivatives were essentially 
equally inhibitory for AChE-H and AChE-F. Figures 2; 
references 13: 8 Russian, 5 Western. 
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Biotechnology Applications Viewed by 
VASKhNIL Academics 
18240229 Moscow SELSKAYA ZHIZN in Russian 1 
Aug 89 p 2 

[Article by V. Shevelukha and L. Ernst, academicians, 
VASKhNIL] 

[Text] Biotechnology is today making it possible to solve 
complicated problems of science and agroindustrial pro- 
duction. A great deal of attention is being paid to its 
accelerated development in many countries of the world. 
The article below tells about the status and prospects for 
use of its advances in our country. 

In certain stages of its development, basic science 
achieves such qualitative changes that powerful break- 
throughs into practice are inevitable. At the same time, a 
fundamentally new methodological level of thinking is 
shaped, the base is laid for a revolutionary restructuring 
in the organization of production and its technology. 
That is what has happened with the most recent direc- 
tions in biotechnology, which today is authoritatively 
invading all fields of knowledge, the economy, and 
commerce. 

The need to use the advances of contemporary biology is 
immense. It is dictated by the state of affairs created in 
agricultural production, by the acute need to solve the 
food problem in the USSR more rapidly. The unstable 
course of development of the APK is advancing as a 
strategic problem of science the need to intensify pro- 
duction and increase its stability, to reduce considerably 
the impact on it from frequently recurring droughts and 
other adverse environmental factors, to guarantee a 
sharp reduction in the loss of the harvest in all stages of 
production, storage, and processing. And one of the 
decisive factors in that effort is to create fundamentally 
new plant varieties and hybrids, new animal breeds, new 
strains of microorganisms possessing higher stability to 
the stress phenomena of the environment and capable of 
yielding output even under those conditions. 

Today, this task is mainly being solved by the methods of 
traditional selection. The achievements of selectionists, 
especially with respect to creating biological entities with 
high potential productivity, have been quite important 
and are widely known. Many present-day domestic vari- 
eties and hybrids have a potential of 100 quintals per 
hectare or more for grain crops, 800-1,000 quintals for 
potatoes and sugar beets, 8,000-10,000 kg of milk per 
year for the best breeds of dairy cattle, and selected 
strains of microorganisms are capable of accumulating as 
much as 60-100 kg of biological nitrogen per hectare 
planted in a single season. 

The world-class achievements of the selectionists V.S. 
Pustovoyt, P.P. Lukyanenko, V.N. Remeslo, B.P. 
Sokolov, A.P. Shekhurdin, and V.N. Mamontova are 
today being supplemented by the important results of 
scientists who are hard at work—I.G. Kalinenko, D.A. 

Dolgushin, Yu.M. Puchkov, S.F. Lyfenko, E.D. Net- 
tevich, S.I. Grib, N.A. Rodina, V.N. Musich, and S.P. 
Zykin. But very little advantage is being taken of the high 
potential productivity of the new plants, animals, and 
microorganisms. The reason for this lies not only in 
shortcomings in the organization of agricultural produc- 
tion and departures from the technological discipline on 
farms, but also the poor genetic stability of the biological 
entities. That is why reconstruction of varieties and 
hybrids of agricultural crops, animal breeds, and strains 
of microorganisms is an important task of contemporary 
science, above all of genetics and selection. 

The problems are especially acute in creating varieties of 
wheat, barley, corn, sunflowers, cotton, feed crops, 
fruits, vegetables, and other crops that will be stable to 
drought, diseases, and pests. Use of the present-day 
methods of biotechnology, genetic engineering, and cell 
engineering may have new potential for creating stable 
biological entities. Without overestimating their role, 
without setting them up against the traditional methods 
of selection, but in combination with them, it is possible, 
as shown by world and domestic experience, to greatly 
speed up the performance of this task and even in the 
next several years to achieve notable results. 

Molecular and general genetics, the patterns of genetic 
transformations discovered by science, that is, changes 
in the heredity of organisms through deliberate transfer 
of allogenic genetic material into the cells of plants, 
animals, and microorganisms and also through artifi- 
cially guided mutations, are the theoretical basis for 
developing the new biotechnological methods used in 
selection. Biotechnology laboratories of the country's 
selection centers are receiving new initial material of 
wheat, barley, potatoes, alfalfa, clover, sunflowers, and 
rape which is distinguished by high stability to drought, 
soil salinity and acidity, and dangerous diseases and 
pests. For instance, the barley variety "Odessa 115," 
which is highly productive and resistant to drought was 
obtained for the first time by the methods of biotech- 
nology in the All-Union Selection Genetics Institute and 
regionalized in 13 oblasts of the country in a third of the 
time that traditional selection takes; the All-Union Rice 
Scientific Research Institute developed a rice variety 
"Biorice," distinguished by a high-quality kernel, which 
is stable to salinity and diseases. New resistant forms and 
varieties of potatoes, spring wheat, clover, alfalfa, and 
other crops obtained by the same methods and equal in 
productivity to the best regionalized varieties are now 
being tested. 

New opportunities are opening up for selection. Special- 
ized biotechnology laboratories have been created to 
take advantage of them, 14 interdepartmental biotech- 
nology centers have been organized, within them the 
leading institutes and teaching institutions of the USSR 
Academy of Sciences, VASKhNIL, and the USSR State 
Committee for Public Education. They include the 
Timiryazevskiy, Moscow, Leningrad, Ukrainian, 
Novosibirsk, Tselinograd, Kazakh, Estonian, and other 
centers where manpower and resources are concentrated 
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to solve the problems of biotechnology. But they are in 
need of improved physical facilities and equipment. 
VASKhNIL has been taking the necessary steps in that 
direction. Unfortunately, the USSR Academy of Sci- 
ences, the USSR State Committee for Public Education, 
and councils of ministers of union republics have not 
been showing the concern they should for financing and 
building the physical facilities of institutes and univer- 
sities which are incorporated in those centers. This 
applies above all to the Novosibirsk, Leningrad, and 
Kazakhstan biocenters. 

A project was designed in the Timiryazevskiy Biocenter 
and is now being carried out to create a transgenetic 
potato with combined resistance to the Colorado potato 
beetle as well as viral, bacterial, and fungal diseases. 
Projects are under way in the Ukrainian Biocenter to 
create the initial material of grain crops and potatoes and 
to improve the methods of biotechnology, in the Tseli- 
nograd center there are projects to treat plants against 
viruses and to create a new form of spring wheat resis- 
tant to drought and salinity. Today, institutes of the 
potato industry of the RSFSR, Belorussia, and the 
Ukraine, joined by scientific institutions of Estonia, 
have organized the production of virus-free potatoes in a 
volume of 110,000 tons per year, which is 8 percent of 
the country's total need for it. The use of seed potatoes 
that have been freed of the virus guaranteed a minimum 
increase of 15-20 percent in the yield. 

But, unfortunately, agricultural authorities and the man- 
agers and specialists of many farms are not sticking to 
the technologies for raising potatoes recommended by 
science, and as a consequence the effectiveness of virus- 
free raising of the seed potatoes is greatly reduced. This 
attitude toward the use of new scientific developments 
will be all the more intolerable when new virus-resistant 
varieties of potatoes and other crops come to replace the 
old ones in the next few years. In practically all republics 
and oblasts, it is possible over the next 2 or 3 years to 
create agrofirms for raising virus-free seed potatoes and 
making the complete transition to planting only these 
potatoes. 

In the Ukraine, for example, the scientific-production 
system "Bioklon" is already in operation (head enter- 
prise—UkrNHKKh). Its task is to test and debug the 
3-year scheme for production of the elite potato on the 
basis of the technology of microcloning the virus-free 
material. Biotechnology shops have been created in 24 
agricultural enterprises (kolkhozes, sovkhozes, 
agrofirms, and agricultural institutes), and they are part 
of the scientific-production system "Bioklon." 

The achievements of the All-Union Selection Genetics 
Institute and of the All-Union Institute of Cropping 
imeni N.I. Vavilov in the study of protein markers have 
made it possible to introduce fundamentally new 
methods of evaluating the seed of agricultural crops and 
to determine its origin. They are widely used by the 
international organization 1ST A even in the USSR. 

The methods of biotechnology are today producing new 
ecologically clean preparations for cropping. Among 
those with the greatest economic importance are regula- 
tors of plant growth and development and biopesticides. 
Natural regulators after the pattern of the auxins, 
cytoquinines (tsitokininy), gibberellins, abscissic acid, 
fuzikoktsin, as well as new synthetic preparations which 
are analogous in nature are making it possible to increase 
the resistance of crops and plantings of agricultural crops 
to drought and other stress factors of the environment, to 
regulate growth, ripening periods, and the bearing of 
plants, and to improve the quality of the product. 
Favorable results have been obtained from the use of 
kartolin and certain other preparations on plantings of 
grain crops on farms of Belorussia and a number of 
oblasts in RSFSR. But the scale of application of such 
preparations and also biopreparations of nitrogen-fixing 
microorganisms in agriculture is still negligible. 

Unfortunately, projects to create new microbiological 
preparations to protect crops from pests and diseases are 
lagging far behind. Only four domestic preparations are 
being used in production today, and even then on an 
extremely limited scale. Very great attention is being 
paid to this problem abroad. The reason is the large 
economic benefit from applying biopesticides, the pos- 
sibility of sharply reducing the volume of application of 
chemicals for plant pest and disease control. The USSR 
Academy of Sciences and the USSR Ministry of Medical 
Industry possess the necessary scientific potential to 
quickly overcome the lag in developing research and 
creating a broad spectrum of biopesticides for agricul- 
ture. The efforts of institutes of VASKhNIL are also 
aimed in that direction. 

In animal husbandry, contemporary biotechnological 
methods have made it possible to advance the work of 
transplanting embryos and zygotes to obtain highly pro- 
ductive animals, to create transgenetic individuals with 
increased resistance to dangerous diseases, to obtain and 
use growth hormones to increase the productivity of 
livestock. 

In scientific institutions and breeding farms, there are 34 
specialized centers and 126 stations for transplantation 
of embryos, and more than 5 million calves have been 
obtained using this method. Paramount importance is 
being paid to this important effort. Genetic engineering 
methods have derived strains of microorganisms pro- 
ducing certain irreplaceable amino acids. Basic scientific 
projects are being carried out to create strains of micro- 
organisms producing animal growth hormones whose 
use in animal husbandry, other things being equal, will 
increase the daily weight gain of livestock and the milk 
production of dairy cows by 10-15 percent. Other 
projects of economic importance are those to create 
strains of microorganisms that intensify processes in the 
digestive tract of animals in order to improve feed 
utilization. New microbiological preparations are being 
created for the preservation of animal feed, for improve- 
ment of its preservation during storage. All of these 
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projects are being conducted in close contact with scien- 
tists of VASKhNIL by researchers of the USSR Academy 
of Sciences and the USSR Ministry of Medical Industry. 
The principal projects in biotechnology in animal hus- 
bandry have been organized in the Ail-Union Scientific 
Research Institute for Animal Husbandry, the All-Union 
Scientific Research Institute for Animal Breeding and 
Genetics, by the All-Union Scientific Research Institute 
for Agricultural Biotechnology. But they have to greatly 
broaden the scale and the application of their develop- 
ments in production. 

It is of particular interest to practice to create transge- 
netic animals, i.e., individuals with allogenic genes 
ensuring an increase in their productivity and resistance 
to diseases. Genetic engineering methods have been 
developed that make it possible to perform gene opera- 
tions on zygotes of swine, sheep, rabbits, and other 
animals, and transgenetic animals have been obtained 
with useful characteristics. A method has also been 
developed and applied for surgical division of embryo 
making it possible to multiply the number of progeny 
from particularly valuable animals. There have been 
essential advances of biotechnology in veterinary sci- 
ence. The production of immunoenzymatic diagnosti- 
cums of infectious animal diseases using the methods of 
cellular and genetic engineering has made it possible to 
solve successfully the very complicated important 
problem of diagnosis, treatment, and prevention of foot- 
and-mouth disease and rhinotracheitis and to find new 
approaches to developing methods of diagnosing leu- 
koses and other dangerous diseases. 

The immunoenzymatic diagnosis that is in use is one of 
the most promising methods of discovering viral, bacte- 
rial, protozoan, and other infections of agricultural ani- 
mals. Such diagnosticums have been created today for 
many diseases as well as for detection of toxins, hor- 
mones, immunoglobulins of various classes, etc. Mono- 
clonal antibodies have been obtained to stomatoviral 
enteritis of calves, gastroenteritis of swine, to the virus of 
cattle leukosis, and research is under way to develop 
immunoenzymatic analysis for diagnosis of cattle bru- 
cellosis. Systems for microbiological synthesis of diag- 
nostic and preventive preparations against many dis- 
eases of agricultural animals are being created by the 
methods of genetic engineering in the AH-Union Insti- 
tute of Experimental Veterinary Medicine (Moscow). 
The achievements of biotechnology in the field of veter- 
inary science are the most significant today. But even 
today what has been achieved should not be overesti- 
mated. Essentially, the work has just begun. 

In the processing and food industries, biotechnology is 
being used today to produce enzymes, amino acids, feed 
and food proteins, therapeutic, preventive, and dietitic 
foodstuffs, various antibiotics, and feed additives (pre- 
mixes). Membrane technologies are also being used for 
ultrafiltration and fine purification as well as to create 
new types of foodstuffs. The need for them is increasing 
sharply. Biogas, obtained by processing organic waste 
using biogas installations, is a relatively inexpensive 

source of energy in agriculture. These installations have 
been built and are in operation in Estonia, a number of 
oblasts of RSFSR, and in other republics. 

Our country's institutes are not lagging behind the best 
foreign scientific institutes in the level of research and 
the quality of developments in the field of cellular and 
tissue biotechnology. But in terms of the scale of their 
application in agroindustrial production and other sec- 
tors of the economy we are lagging considerably behind 
the advanced capitalist countries, large and small. The 
efforts of scientists of the USSR Academy of Sciences 
and VASKhNIL are now being united to work along the 
priority lines of genetics and biotechnology, and toward 
application of their advances to production. Leading 
scientists of the USSR Academy of Sciences—G.P. 
Georgiyev and K.G. Skryabin of the Molecular Biology 
Institute, R.G. Butenko of the Plant Physiology Institute, 
I.G. Atabekov (Moscow State University), E.S. Piruzyan 
of the Molecular Genetics Institute, Yu.Yu. Gleba 
(Botany Institute of the USSR Academy of Sciences), 
and N.G. Debabov of the Institute for the Genetics of 
Industrial Microorganisms of USSR Minmedbioprom— 
are carrying on very important development projects in 
cellular and genetic engineering in close interaction with 
VASKhNIL scientists. Joint research with scientists of 
the socialist countries has also been organized under the 
Comprehensive Program for Scientific-Technical 
Progress of the CEMA Member Countries up to the Year 
2000, whereby manpower is concentrated on priority 
target projects that have been worked out jointly. 

Given the growing importance of the new directions in 
biology, one of the leading institutes of VASKhNIL—the 
All-Union Scientific Research Institute for Agricultural 
Biotechnology—has been given responsibility to func- 
tion as the head organization on this problem. Jointly 
with scientists of Hungary, GDR, Bulgaria, Cuba, Mon- 
golia, Poland, Vietnam, Romania, and Czechoslovakia 
three priority target projects concerning biotechnology 
in agroindustrial production are being carried out: 
"Virus-Free Cropping," "Bionitrogen," and "Foot- 
and-Mouth Disease." In the Soviet-Czechoslovak-Polish 
and Soviet-Bulgarian joint biotechnological laboratories, 
methods are being refined for transplantation of animal 
embryos, and research is being done on application of 
the methods of genetic engineering in animal husbandry. 

According to the forecasts of leading scientists, by the 
year 2000 biotechnological products will have a share of 
20-25 percent of the total volume of world trade of the 
APK and medicine. In the world's best laboratories, 
forms of agricultural plants resistant to the effect of 
herbicides, pests, diseases, and soil salinity have already 
been created. The seed of commercial varieties with 
these characteristics will soon go on the world market. 
The production and sale of physiologically active sub- 
stances for animal husbandry are growing. Taking all this 
into account, a majority of the countries of the world 
have drafted and are carrying out national programs and 
projects to use biotechnology in medicine, agriculture, 
and the processing industry,  allocating very large 
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resources for this purpose. Biotechnological centers and 
laboratories are carrying on research at a leading pace in 
the United States, Japan, West Germany, Great Britain, 
Canada, Australia, the Netherlands, Italy, and France, 
and China, India, and other developing countries are 
becoming actively involved in solving national biotech- 
nological problems. 

The strengthening of scientific-technical ties with all the 
leading countries in the field of biotechnology will be a 
pledge to its development. But it is equally important for 
the public and the state to support science along that 
road. 

UDC 576.8(631.862:636.4) 

Experience in the Operation of a Semiindustrial 
Biogas Installation 
18400397c Riga IZVESTIYA AKADEMII NAUK 
LATVIYSKOY SSR in Russian No 12, Dec 88 
(manuscript submitted 20 Jun 88) pp 90-93 

[Article by V. E. Davids, A. A. Upit, A. P. Grinberg, Yu. 
Ya. Gaylums, Ya. Ya. Valters, and M. Ye. Beker, Insti- 
tute of Microbiology imeni Avgust Kirkhenshteyn, 
LaSSR Academy of Sciences] 

[Abstract] A by-product of the process for producing 
green protein concentrate by way of fractionating the 
green mass of plants after thermal coagulation is a 
protein-free fraction called brown sap. Because the 

sugars in the sap are quickly converted into organic acids 
and pH falls to 5 or lower, the sap cannot be used as a 
fertilizer in Latvia's acidic soils. One alternative for the 
the sap is its anaerobic methane fermentation with a 
fermented substrate for irrigation, or its purification to a 
level that will enable it to be discharged into water 
reservoirs. Anaerobic processes are more economical 
than aerobic processes for converting organic matter into 
biogas. A semiindustrial installation was constructed at 
an experimental station of the Institute of Microbiology 
imeni Kirkhenshteyn at the Uzvara agricultural firm in 
the Bauskiy Rayon in 1985. The installation consists of 
an accumulator for fresh substrate, a system for heating 
the brown sap, a bioreactor, and a system for purifying, 
accounting for, and using the biogas. Three years of 
operation enabled the following conclusions: (1) the 
bioreactor works reliably with as much as 6.5% replace- 
ment of sap per day; (2) the substrate that is produced 
has a weakly alkaline reaction (pH 7.2-7.5), which means 
it can be used as irrigation fertilizer and it does not 
acidify the soil; (3) the biogas yield is 0.8-2.4 m3 from 1 
m3of bioreactor hydraulic volume when 1-4 m3 brown 
sap is loaded per day; (4) methane production averages 1 
m3/kg decomposed organic matter; (5) sectioning must 
be used in horizontal reactors; and (6) the principal 
portion of the energy of the biogas that is produced is 
used to maintain the temperature regime of the process, 
and the remainder is used to produce electrical power 
and heat energy. Figures 1, references 7: 4 Russian, 3 
western. 
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UDC 616.756.26:616-006.4427.443 

Axillary Lymphogranulomatosis: Case Study 
Kiev VRACHEBNOYE DELO in Russian No 1, Jan 89 
(manuscript received 2 Sep 87) pp 71-72 

[Article by O. V. Blinova and V. V. Doskuch, Pulmonary 
Tuberculosis and Accompanying Diseases Clinic, Kiev 
Scientific Research Institute of Tuberculosis and Pul- 
monology imeni F. G. Yanovskiy] 

[Abstract] A case study is presented of a 25-year-old male 
from southern Africa followed for 2.5 months because of 
axillary lymphadenitis, from which the patient had suf- 
fered for six years. Extensive clinical workup and biopsy 
materials in conjunction with hepatomegaly, splenome- 
galy, and enlarged kidneys led to initial diagnosis of 
tuberculosis, which was subsequently replaced by a diag- 
nosis of tropical granuloma. However, appropriate ther- 
apeutic modalities proved to be ineffective. The failure 
of therapy and further consultation led to diagnosis of 
axillary lymphogranulomatosis, which responded to dox- 
ycycline. The patient was discharged in a satisfactory 
state after 3 weeks on the antibiotic. 

UDC612.017:578.828]-078.7:312(476) 

Detection of HIV Infection and AIDS in 
Belorussia 
18402010b Minsk ZDRAVOOKHRANENIYE 
BELORUSSII in Russian No 1, Jan 89 (manuscript 
received 29 Apr 88) pp 60-61 

[Article by P. G. Rytik, N. D. Kolomiyets, I. V. Mala- 
khova, V. P. Luchko, V. V. Krishchanovich, and V. N. 
Buryak, Belorussian Scientific Research Institute of Epi- 
demiology and Microbiology] 

[Abstract] Immunoassay studies were conducted 30,612 
individuals in Belorussia, both natives and citizens of 
other countries, to assess the status of HIV infection. The 
enzyme immunoassays revealed that 167 (0.54%) of the 
subjects tested positive, with 53 of the positives coming 
from the 7852 foreigners residing in Belorussia. In 21 
cases, confirmatory data for HIV infection were 
obtained by immunoblotting. The presence of HIV 
infection in Belorussia poses a new challenge to the 
public health authorities in terms of education and 
active preventive measures to control the spread of 
AIDS. References 5: 1 Russian, 4 Western. 

UDC 616.831-002-022.7:578.833.261-022 39- 
036.1(470.23) 

Tick-Borne Encephalitis (TBE) in Leningrad 
Oblast 
18402012b Moscow SOVETSKAYA MEDITSINA 
in Russian No 1, Jan 89 (manuscript received 
29 Dec 87) pp 83-85 

[Article by V. K. Prigozhina, I. A. Semenova, and I. M. 
Manoim, Chair of Infectious Diseases, Leningrad Insti- 
tute for Advanced Training of Physicians; No 30 Munic- 
ipal Infectious Hospital] 

[Abstract] An analysis was conducted on 314 case histo- 
ries of TBE in the Leningrad Oblast. The majority of the 
cases were contracted as a result of occupational or 
recreational visits to forest areas. Most of the patients in 
the period in question (1975-1986) were 20 to 60 years 
old (78.1%) and were men (62.1%). Most cases occurred 
in the summer, peaking in June (33.4%). In 82.5% of the 
cases, tick bites were implicated; an incubation period of 
2-63 days followed. Consumption of raw goat milk was 
implicated in ten patients (3.2%). In the majority of the 
patients (89.5%), the disease began suddenly; fever 
reached 38-39°C or higher in 84.2% of the cases. How- 
ever, 15.8% of the cases were subfebrile. The duration of 
the febrile state lasted from one to 25 days, with a mean 
of 13.5 days. In the Leningrad Oblast, TBE was mani- 
fested largely in the meningeal form and was classified as 
moderate in 66.2% of the patients and as severe in 23.9% 
of the cases. References 7 (Russian). 

Zoonotic Aspects of Cutaneous Leishmaniasis in 
Chimkent Oblast 
18402013b Alma-Ata ZDRAVOOKHRANENIYE 
KAZAKHSTAN A in Russian No 1, Jan 89 pp 45-46 

[Article by K. B. Dzhumagulov, L. P. Rapoport, L. N. 
Yeliskeyev, B. K. Torgautov, and S. K. Nyshanov, 
Chimkent Oblast Sanitary Epidemiologie Station; Anti- 
plague Station; Institute of Medical Parasitology and 
Tropical Medicine imeni Martsinovskiy, USSR Ministry 
of Health] 

[Abstract] An assessment was conducted on the status of 
risk factors in cutaneous leishmaniasis in Chimkent 
Oblast, through an analysis of infected gerbils and mos- 
quito vector in the Eastern Kyzylkum (1975-1981) and 
the irrigated leftbank area of Syrdaryn River (1983- 
1987). In the Eastern Kyzylkum the percentage of 
infected gerbils stood at 25%, with the burrow infested 
predominantly with Ph. andrejevi and Ph. caucasicus 
mosquitoes. However, Ph. papatasi represented the most 
aggressive species. In the settled areas around Syrdaryn 
River more than 90% of the captured mosquitoes were 
represented by Ph. papatasi, and almost 100% of the 
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OPrhik in the Svrdarvn region were found to be infected. efforts at eradication of the gerbils and mosquito control 
ThSe fector; comSed to fc-ster Steady increase in the have been relatively ineffective due to influx of gerbrts 
JSL^cZ^Idi^niMi. in that area, starting from the Kyzylkum desert. *c™dm*\Xh*ZThTlml 
whh 83 casesir1984 and rising to 1277 cases in 1987, for the incidence of cutaneous leishmamasis in the Chimkent 
T Stal five yea   case bad' 0f

8 2075 patients. Extensive Oblast is not favorable. References 1 (Russian). 
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Temporary Immunodeficiency Due to Extreme 
Physical and Emotional Stress 
18402011a Moscow TEOR1YA I PRAKTIKA 
FIZICHESKOY KULTURY in Russian 
No 2, 1989 pp 4-7 

[Article by R. S. Suzdalnitskiy, doctor of medical sci- 
ences, V. A. Levando, B. B. Pershin, and S. N. Kuzmin, 
Central Scientific Research Institute of Biomedical 
Problems in Sports; Central Scientific Research Institute 
of Vaccines and Sera imeni I. M. Mechnikov, USSR 
Ministry of Health] 

[Abstract] A brief review is presented of the problem of 
immunodeficiency arising from extreme physical and 
emotional stress of the type common to many sports 
activities. Clinical evidence has been compiled which 
indicates that the incidence of morbidity increases 10- to 
25-fold in athletes prior to and during a meet, a time of 
tremendous physical exertion and mental stress. This 
form of temporary immunodeficiency has been differen- 
tiated into four stages, consisting of activation, compen- 
sation, decompensation, and recovery of the immune 
system. At its height, both the cellular and humoral 
aspects of immunity are seriously depressed. Titers of 
immunoglobulins and defined antibodies may fall to 
zero, a finding designated as the "antibody and immu- 
noglobulin disappearance phenomenon." The general 
term that has been coined to cover this form of sec- 
ondary immunodeficiency is "paralysis of the immune 
system," at least in the Soviet literature. It is generally 
agreed that the pathogenetic mechanisms underlying this 
form of secondary immunodeficiency involve stress- 
related imbalances in the neuroendocrine feedback 
mechanisms and metabolic disturbances due to deple- 
tion of essential nutrient factors. Figures 2; references 10 
(Russian). 

UDC 616-006.6-097 

Morphological Changes Produced by Viral 
Immunomodulator in Human Osteosarcoma Cell 
Culture 
18400397a Riga IZVESTIYA AKADEMIINAUK 
LATVIYSKOYSSR in Russian No 12, Dec 88 
(manuscript submitted 18 Aug 88) pp 69-71 

[Article by G. A. Grigalinovich and R. G. Petrovska, 
Institute of Microbiology imeni Avgust Kirkhenshteyn, 
LaSSR Academy of Sciences] 

[Abstract] A viral immunomodulator developed under 
the direction of A. Ya. Mutseniyetse at the laboratory for 
viral therapy of cancer of the Latvian Academy of 
Sciences Institute of Microbiology imeni Kirkhenshteyn 
has been found effective in a combined treatment regime 
for melanoma of the skin. The preparation is a specially 
selected apathogenic virus adapted to human melanoma 
cells. The absence of toxicity and side effects has 
prompted a search for similar preparations to be used in 
the treatment of other malignant cancers. The authors 

studied the effects of the viral immunomodulator on in 
vitro osteosarcoma cells with an eye to developing a 
preparation effective against human sarcoma. The cells 
were placed in contact with the immunomodulator for 
30 minutes, as well as 1, 3, 6, 12, and 24 hours. After six 
hours, the morphological picture exhibited a pronounced 
cytopathic effect that led to the destruction of the tumor 
cells. Mitotic activity was suppressed; pathological 
mitoses were visible. The clearest manifestations of the 
preparation on the osteosarcoma cells were seen after 24 
hours: unlike in the control culture—which had a full 
monolayer with a well-expressed morphology of cells and 
distinct cell membranes, nuclei, nucleoli, and normal 
mitoses—the experimental culture was completely 
destroyed. A human ECHO enterovirus was used in the 
experiment. The effect of viral infection on the distur- 
bance of the mitotic activity of the cells was regarded as 
a manifestation of cytopathic effect. The penetration of 
the immunomodulator into the cell resulted in the 
freeing of lysosome enzymes that lead to destruction of 
the tumor cells. The authors feel that the preparation 
should be developed for clinical use. Figures 6, refer- 
ences 1 (Russian). 

UDC 616-006.04 

Effect of Viral Immunomodulator on Morphology 
of Melanoma of the Skin and on Patient Survival 
Rate 
18400397b Riga IZVESTIYA AKADEMII NAUK 
LATVIYSKOY SSR in Russian No 12, Dec 88 
(manuscript submitted 18 Aug 88) pp 72-75 

[Article by G. A. Grigalinovich, M. F. Rudzitis, M. P. 
Skudra, B. A. Popena, I. P. Desyatnikova, and R. R. 
Garklava, Institute of Microbiology imeni Avgust 
Kirkhenshteyn, LaSSR Academy of Sciences] 

[Abstract] With the ever increasing number of skin 
cancer patients throughout the world and the inadequacy 
of conventional methods of treatment, the use of immu- 
notherapy is growing in the clinic. A new viral immuno- 
modulator called Rivir, developed by A. Ya. Muts- 
eniyetse at the Latvian Academy of Sciences Institute of 
Microbiology imeni Kirkhenshteyn, has undergone clin- 
ical testing for use against melanoma of the skin along 
with other immunomodulators. The authors present 
data involving the five-year survival rate among 238 
postsurgical skin-melanoma patients treated with Rivir 
on an outpatient basis at three facilities in Latvia. The 
results of morphological studies of the surgically 
removed tumors and lymph nodes of 148 individuals are 
also made available. The follow-up study indicated that 
60.5% of the individuals who received Rivir in the 
pT,.4N, stage survived five years, as opposed to 21.4% 
of those who receive other forms of treatment. Individ- 
uals with melanoma of the skin on the lower extremities 
showed the highest five-year survival rate at 80.9% 
(versus 42.5% for those administered other prepara- 
tions). The clinical and morphological studies enabled 
the following preliminary conclusions: (1) Rivir has a 
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UDC 617.7-085.849.19.001.24 

Assessing Degree of Risk of Transscleral Laser 
Coagulation 
18400481 Odessa OFTALMOLOGICHESKIY 
ZHURNAL in Russian No 8, 1988 pp 470-473 

[Article by L. A. Linnik, professor, A. P. Privalov, senior 
engineer, P. P. Chechin, candidate of medical sciences, 
G. I. Zheltov, candidate of physical and mathematical 
sciences, Yu. L. Tverskoy, candidate of technical sci- 
ences, and V. N. Glazkov, junior scientific associate, 
Odessa Order of the Red Banner of Labor Eye Diseases 
and Tissue Therapy Scientific Research Institute imeni 
Academician V. P. Filatov] 

[Text] Using laser transscleral methods with certain 
pathological eye conditions is more effective than using 
transpupillary methods of laser therapy.2-3-6 

Using transpupillary laser coagulation methods for 
opacification of the refracting media of the eye, rigid 
pupils, and oral-equatorial localization of the pathologic 
process is virtually impossible. 

Using laser transscleral methods that do not depend on 
the condition of the eye's refractive medium or the site 
of the pathologic process makes it possible to expand the 
sphere of use of laser radiation in ophthalmology prac- 
tice. 

With the development of new methods based on using 
high-power laser radiation comes the need to assess the 
degree of risk of their use. A number of undesirable 
phenomena associated with the nature of the interaction 
of laser radiation with the sclera have been discovered 
during the clinical use of transscleral methods. These 
phenomena increase the hazard of using the method and 
limit the possibility of its practical use in 
ophthalmology.13 

It is known that transscleral coagulation is most effective 
in the near-infrared wavelength range. It is also possible, 
however, to use radiation in the visible region of the 
spectrum that is intensively absorbed by the vascular 
membrane and pigmented epithelium.2-3 The coagula- 
tion effect depends on the following parameters of laser 
radiation: wavelength, pulse duration, and power and 
diameter of the laser beam in the zone of the action. 

If, during action on tissue, the radiation spectrum and 
pulse duration remain constant, the power of the laser 
radiation and its spatial distribution on the inner and 
outer surfaces of the sclera will undergo significant 
changes. 

During transscleral coagulation methods, the radiating 
power acting on the eye's structure may be represented in 
the form of the following components7-8: 

E0 = Er+Esf+Esb + Ec,(l) 

where E0 is the power of the active radiation; Esf and Esb 
are, respectively, the power of the radiation scattered 
forward and backward; Er is the power of the radiation 
that is mirrored on the surface of the sclera; and Ec is the 
power of the radiation passing directly through the sclera 
without scattering. 

The quantities Er and Esb constitute the maximum 
radiation losses during interaction with the sclera and 
represent a fundamental hazard for medical personnel. 

The radiating power Er mirrored from the air- 
conjunctive tissue interface is calculated by Fresnel 
formulas. In the cases of a normal incidence, Er = 0.03 
E0. When the angle at which the radiation enters the 
sclera is changed, the value of Er increases. 

The reflection from a sclera with a radius of curvature 
Rsc = 11 mm gives the laser beam new spatial 
parameters.' For example, when a gaussian beam of a 
ruby laser is used (k = 0.69 um, r = 1.5 mm, xpulse = 0.5 
x 10"3 s, = 5 x 10"3 rad, E = 1.0 J), the reflected 
radiation has a spread on the order of 0.27 rad. The 
radius of the laser beam in the plane of the observer at a 
distance of 250 mm amounts to r, = 69 mm. 

When the reflected radiation is observed along the beam 
axis, i.e., the "worst-case scenario," the energy exposure 
Hcomea = 2.0 x 10"4 J/cm2, which is far below the 
maximum allowable level for the specified conditions. It 
is, however, possible for a laser spot with the radius 
rretina = i"retina min. = 5 urn1-512 to form on the fundus of 
the physician performing the transscleral procedure 
when his eye accommodates itself to the focus of the 
spherical surface of the sclera, near where the narrowing 
of the laser beam occurs. Allowing for the screening of 
the radiation by the pupil and the transmission coeffi- 
cient of the optical media of the eye for a wavelength of 
0.69 urn, the radiating power on the retina amounts to 
7.6 x 10"5 J, which corresponds to an energy exposure of 
97.4 J/cm2, which is far above the maximum allowable 
level for the retina under conditions of observation of a 
point source, i.e., the reflected radiation creates a signif- 
icant risk for the physician when he is observing the zone 
of the action. 

Focused laser radiation is usually used for transscleral 
actions. The shaping optical systems make it possible to 
produce a narrow laser beam 100-300 urn in diameter at 
a distance of 70-100 mm. In these cases, the curvature of 
the sclera has a negligible effect on the spread of the 
reflected radiation, which results in a significant increase 
in the hazard of observing this radiation. 

Strict observance of the angle at which the radiation 
enters along the normal to the sclera reduces the hazard 
for medical personnel. In practice, however, it is not 
possible to hold this angle precisely, which results in the 
formation of hard-to-monitor laser hazard zones around 
the zone of the action. 

For example, when the focused radiation of a ruby laser 
(X = 0.60 urn, xpulse = 0.5 x 10"3 s; = 0.04 rad, E = 1.0 
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J) is used, the energy exposure at a distance of 250 mm 
during observation of reflected radiation along the beam 
axis amounts to Hcornea = 9 x 10"3 J/cm2, which is about 
fourfold higher than the maximum allowable level for 
these irradiation conditions. 

The accommodation of the physician's eye to the scleral 
focus or the narrowing of the reflected radiation may 
result in the formation on the retina of a laser spot that 
is close to the diffraction limit, which also increases the 
risk in observing the zone of action.'412 

Thus, the Fresnel reflection from the spherical surface of 
the sclera represents a real hazard for the observer's eye. 

All estimates of the energy exposure in the pupil were 
conducted under conditions in which gaussian beams 
were used as the most hazardous for the observer.'-1' An 
analysis of the hazard represented by the radiation 
scattered from the sclera is made significantly more 
complex on account of the absence of reliable data on 
backscattering. In our view, Esb may be calculated most 
reliably in accordance with the theoretical and experi- 
mental data previously published in two sources.510 

The intensity of the backscattered radiation changes 
negligibly in the spectral range from 500 to 1,000 urn. 
For the visible region of the spectrum, nearly 50 percent 
of the active radiation is backscattered. The spatial 
distribution of the backscattered radiation is approxi- 
mately subject to Lambert's law. Figure 1 presents the 
indicatrixes of the scattered radiation. 

Considering the distribution of the radiation, the energy 
exposure of the scattered radiation of a ruby laser (E = 
1.0 J, 5 x 10"3rad, r = 1.5 mm, xpulse = 10"3 s) at a 
distance of 250 mm from the surface of the sclera and an 
angle of 45 degrees to the direction of entry of the 
radiation amounts to Hcornea = 1.77 x 10"4 J/cm2, which 
is below the maximum allowable level for these condi- 
tions, i.e., observation of the scattered radiation may be 
considered safe. 

When the physician's eye accommodates to the scleral 
focus, the formation of rretina = 204 urn is possible. In 
view of the screening of the radiation by the pupil, the 
transmission coefficient of the eye media is Hretina = 2.5 
x 10"2 J/cm2, which is also below the maximum allow- 
able level for these conditions. 

However, when focused laser beams are used, it is 
possible for laser spots with rretina = 20 urn to form on the 
physician's fundus. The energy exposure on the retina 
amounts to Hretina = 2.68 J/cm2, i.e., observation of the 
scattered radiation when using focused laser beams is 
also safe. 

The negligible differences between Hrelina and the max- 
imum allowable level make it possible to conclude that 
using radiation with minimal focal dimensions in the 
plane of the sclera and the "worst-case" accommodation 
conditions may lead to the formation on the physician's 

Figure 1. Standard indicatrices of scattered laser radia- 
tion with a wavelength of 1.06 m (a, b) and 0.48 m 
(c, d) at normal (a, d) and arbitrary (b, c) angles of the 

focused laser beams' entry. 

fundus of laser spots approximating rretina = 5 urn, which 
may increase the danger of the appearance of primary 
biological effects.1'5 

The possibility of the occurrence of secondary biological 
effects must be examined for each specific method of 
laser therapy, and it is entirely obvious that the appear- 
ance of secondary biological effects is most likely upon 
multiple actions (50 to 100 pulses per session). 

In addition, the structure of the sclera and its optico- 
physical parameters results in uncontrollable changes in 
the spatial and energy characteristics of the radiation 
passing through it, which increases the risk of the occur- 
rence of undesirable complications. 

The result of coagulation depends on the quantities Esf 
and Ec, which characterize the parameters of the radia- 
tion on the inner surface of the sclera. The radiating 
power that passes directly through the sclera may be 
estimated on the basis of the scattering coefficient.910 

For a wavelength of 0.48 urn, Ec = 0.03 E0, and for a 
wavelength of 1.06 urn, Ec = 0.3 E0, i.e., the radiation in 
the infrared range is less subject to scattering than is the 
radiation of the short-wave portion of the visible spec- 
trum. 
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The intensity of the radiation scattered forward amounts 
to Est = 0.06 E0 for X = 0.48 urn, and it amounts to Es. = 
0.18 E0 for X= 1.06 urn.10 

Thus, when an argon laser is used, negligible levels of 
radiation are formed on the inner surface of the sclera. 
When radiation in the infrared region of the spectrum is 
used, the quantity Esf + Ec reaches 0.5 E0, which indi- 
cates the high efficiency of the transscleral transmission 
of radiation. 

The indicatrices of the radiation passing through the 
sclera represent a combination of spatial distributions of 
the components Ec and Esf (Figure 1). If the forward 
scattering is subject to Lambert's law, Ec represents a 
directed laser beam with a specified spread. 

In view of the fact that for the infrared region a signifi- 
cant portion of the radiation is directed through the 
sclera, changing the angle at which the radiation enters 
results in a change in the total spatial distribution. This 
causes the production of coagulation foci in the form of 
an ellipse with an uneven coloration intensity; as a rule, 
it is bright white on one side and a gray color with fuzzy 
boundaries on the other side. 

Widening the laser beam on the inner surface of the 
sclera increases the zone of action severalfold (the diam- 
eter of the minimum foci amounts to 200 to 300 urn), 
which results in a marked perifocal edema with a prom- 
inence into the vitreous body and damage to the adjacent 
structures. 

It is possible to narrow the indicatrix of the forward- 
scattered radiation by using focusing; however, the exact 
selection of the location of the focus is difficult on 
account of the intensive scattering of the radiation near 
the target in connection with the movement of the eye.23 

Even a small change in the position of the focus results in 
a significant change not only in the quantities Ec and Esf, 
but also in the spatial distribution of the radiation, which 
causes unpredictable coagulation results (the formation 
of polymorphous coagulation foci from threshold to 
critical damages and the formation of steam and gas 
bubbles and hemorrhages at fixed energy exposures). 

The absorption characteristics of the pigmented struc- 
tures of the eye do not provide full absorption of the 
active radiation. In view of this, it becomes necessary to 
estimate the parameters of the radiation passing through 
the sclera, the vascular membrane, the pigmented epi- 
thelium, and the vitreous body in order to determine 
possible damage to the structures of the fundus located 
on the side opposite the zone of action. The total 
transmission through the pigmented epithelium and 
vascular membrane of a person for X = 0.48 urn is 7.5 
percent. For X = 1.06 urn, it is 41 percent. Allowing for 
the transmission coefficient of the vitreous body, the 
radiating power (ET) in the plane of the retina on the 
opposite side amounts to ET = 0.06(EC + Esf) for X = 0.48 
um and ET = 0.31(EC + Esf) for X = 1.06 urn. 

The sclera's considerable attenuation of the radiation in 
the blue-green region of the spectrum makes it possible 
to conclude that the danger of damage to the structures 
of the eye on the opposite side is negligible. Radiation of 
the near-infrared region creates a real threat of injury 
since ET amounts to about 15 percent of E0. At an energy 
of action equal to E0 = 1.0 J, ET amounts to 0.15 J. 
Considering the Lambert distribution of the radiation, 
the energy exposure on the opposite side of the retina is 
on the order of 10"2 J/cm2. The maximum allowable level 
of the energy exposure of the retina Hrelina for these 
conditions is Hretina = 4 x 10 3 J/cm2, i.e., the damage to 
the structures of the retina on the opposite side of the 
eyeball is real. Using focused laser beams whose spatial 
distribution differs from the Lambert distribution 
increases the risk of undesirable complications even 
more. 

The total forward scattering of radiation forms a zone of 
maximum intensity in the scleral mass.10 The spatial 
position of this maximum depends on the coefficient of 
attenuation of the radiation by the sclera. If, for radia- 
tion with X = 1.06 urn, the depth of the maximum is 0.4 
to 0.5 mm, then for radiation with X = 0.48 urn, the 
localization of the maximum shifts to the side of the 
outer surface of the sclera and equals 0.15 mm. 

The formation of regions with the maximum scattered 
radiation causes the so-called "popcorn" effect, which is 
confirmed by the light crackling occurring at the moment 
of the transscleral action. 

Radiation in the blue-green portion of the spectrum from 
an argon laser may result in damage to the inner and 
surface structures of the sclera. 

Thus, based on the aforementioned, it is possible to draw 
the following conclusions: 

1. Laser methods of transscleral actions are character- 
ized by significant losses related to the distinctive fea- 
tures of the interaction of laser radiation with the sclera, 
which requires the use of energy levels exceeding those 
used in transpupillary laser coagulation. 

2. The radiation reflected from the sclera creates a real 
hazard for medical personnel. Visual observation of the 
sclera without protective equipment at the moment of 
transscleral laser coagulation is categorically forbidden. 

3. The forward scattering of radiation enlarges the zone 
of action considerably, causes intensive perifocal 
changes, creates a risk of injury to the conjunctiva and 
sclera, and results in the formation of coagulation foci 
that differ sharply from the standpoint of their degree of 
expression when equal energy exposures are used. 

4. Reducing losses of laser radiation during interaction 
with the sclera through well-founded selection of the 
space-time characteristics of the radiation and measures 
geared toward ensuring the safety of both the patient and 
medical personnel may increase the effectiveness of 
transscleral laser coagulation. 
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Surgical Plasma System Transferred to Institute 
18402050 Moscow MEDITSINSKA YA GAZETA 
in Russian 17 May 89 p 4 

[TASS story: "'Fakel' Put Into Operation"] 

[Text] Representatives of the Soviet Charity and Health 
Fund today transported the Fakel surgical plasma system 
to the State Scientific Research Oncology Institute imeni 
P. A. Gertsen. The unit, which cost several tens of 
thousands of rubles, was given over to the institute free 
of charge. 

It is especially valuable for researchers and oncologist- 
surgeons. The Fakel, the only one of its kind in the 
world, has unique properties. The system has success- 
fully completed a test period and has earned high marks 
from the specialists. The developers of the unit are 
scientists from the Moscow Scientific Research Institute 
of Power-Engineering Machine Building of the Moscow 
Higher Technical School imeni N. Ye. Bauman. 

"Our system may be used in many branches of medi- 
cine," said A. Pekshev, one of the instrument's creators. 
"And above all in oncology, which especially needs new 
therapeutic hardware." 

Ultraviolet Lasers for Eye Surgery 
18400651 Moscow ADVANCES OF SCIENCE AND 
TECHNOLOGY in English No 17, 19 Jun 89 pp 1-2 

[Article by Victor Belitsky] 

[Text] Researchers working at Professor Svyatoslav Fyo- 
dorov's Eye Microsurgery intersectoral complex (Rus- 
sian acronym—MNTK) have come up with a unique 
mode of surgery that makes it possible to correct eye 
defects. In treating myopia, astigmatism and presbyopia, 
surgeons use ultraviolet laser units instead of scalpels; 
this helps reduce damage and speeds up healing pro- 
cesses in the eye's fragile tissues. 

Says Yefim Beilin, MNTK's laser and optics laboratory 
chief: 

"This type of laser appeared a mere five years ago. When 
researchers began to study the effect of the so-called 
long-range ultraviolet (wavelength—193 nanometers) on 
different materials, organic tissue included, they discov- 
ered an interesting phenomenon—the laser impulse 
destroys intra-molecular bonds without heating them up 
(this could be defined as cold vaporization). Each laser 
impulse vaporizes a 0.1-0.2 micron tissue layer, leaving a 
completely smooth surface. After that a surgeon can 
shape this surface as he sees fit. 

"While performing eye microsurgery, ophthalmologists 
have to deal with the collagen protein, which makes up 
the eye's cornea. Ultraviolet laser rays cannot pass 
through it; the whole energy of the impulse is used to 
destroy collagen layers, and there is a definite link 

between the amount of laser light and collagen vaporiza- 
tion. It is possible to calculate the entire process in 
advance—after determining the type of tissue, one can 
compute the amount of laser impulses needed to remove 
a layer. In this way surgeons are able to create a lens- 
shaped cornea and, consequently, to dramatically 
improve the patient's eyesight. Myopia and presbyopia 
can also be corrected—all one has to do is make slight 
adjustments in the cornea's shape. As distinct from 
conventional surgery, which alters the cornea's shape by 
incisions and subsequent healing, laser surgery is 100-per 
cent effective, with no deviations observed. A surgeon 
using an ultraviolet laser device can treat rather acute 
cases. Whereas radial keratotomy (a mode of conven- 
tional surgery performed at MNTK) could previously 
handle only minus eight dioptres, the new surgical tech- 
nique can treat minus thirteen dioptres. 

"Still things are not as simple as one might think. The 
above mentioned process is carried out on a flat surface. 
However, in order to mold a lens out of the eye's cornea, 
one has to subject curved surfaces to special treatment. 
We have managed to obtain a laser beam with varying 
energy density—this makes it possible to enhance den- 
sity either in the beam's center or along its sides. It goes 
without saying that a certain amount of the cornea must 
be left intact (about sixty per cent) lest the eyeball be 
deformed. When operating on elderly people, surgeons 
can afford to remove an even greater part of the cornea; 
younger people must be operated on with extra care, as 
their collagen content is markedly lower. 

"And now a few words about the state of the laser- 
treated tissue. It has been established that after a specific 
time period, the cornea becomes covered with an epithe- 
lium, a surface cell layer, regaining its former transpar- 
ency. So, no traces of the operation are visible. 

"To date, forty-two patients have been treated by ultra- 
violet laser at the MNTK. In most cases people had their 
leukoma removed and their eyesight corrected at the 
same time. Each operation lasts no more than a minute 
(it took 72 seconds to perform the longest one). All 
operations have proved to be successful, but long-term 
after-effects are virtually unknown, as the last operation 
was just eight months ago. But the doctors are optimistic, 
because this form of treatment is absolutely painless, 
causes very little tissue damage and allows them to 
pinpoint affected areas with great accuracy." 

Effective, Simple Cancer Diagnostic Method 
18400583 Moscow ADVANCES OF SCIENCE AND 
TECHNOLOGY in English No 14, 17 May 89 pp 1-3 

[Article by Tatyana Surikova] 

[Text] A unique method and equipment for the early 
diagnostics of cancer has been developed by the Moscow 
University's Nuclear Physics Research Institute and the 
Third Moscow Medical Institute. This equipment will be 
produced by Bio-Fotonikf, a recently founded joint 
Soviet-West German venture. 
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"The fluorescent contrasting method is based on the 
capacity of malignant cells and tissues to accumulate an 
enhanced (as compared to healthy tissues) concentration 
of glowing substances," said Leonid Rubin, Moscow 
University professor. "An optical survey of tissues (in 
the spectral range of a dye's glow) enables the detection 
of the zone of its enhanced concentration and, hence, 
localization of a tumour." 

The Portrait of an Invisible Danger 

...The beam of an endoscope with a monochromatic glow 
source is sliding along the internal surface of the 
stomach. Through special light filters which absorb this 
beam of a single colour, a TV camera sends the picture 
onto a monitor. The dark surface of the mucous mem- 
brane appears on the screen. Suddenly a glowing spot 
emerges. A dangerous zone is detected: this is either a 
malignant tumour, or tissue which is on the way to 
degeneration. Having coloured the dangerous zone with 
a dye (fluorescein) which can accumulate only in a 
cancer-affected tissue and glow under the effect of light, 
the researchers have, at last, caused the evasive invisible 
enemy to betray itself. 

A sample from a tissue section which has aroused 
suspicion is taken for histological analysis. Research has 
shown that in 95 cases out of 100 the origination of the 
malignant degeneration of cells is confirmed at the 
earliest stages. 

The Rehabilitation of Fluorescein 

Specialists all over the world searched for a simple and 
accessible method of diagnosing oncological diseases for 
many decades. The road taken by a team of researchers 
headed by Leonid Rubin, D.Sc. (Biol.) and Viktor Polsa- 
chev, Cand. Sc. (Med.), was long used by science and 
rejected. For a long time the optimum dye for diagnosing 
cancer by fluorescent contrasting could not be found. 
The most well-known dye (haematoporphyrin) which is 
used in some countries for research has fun [sic] funda- 
mental drawbacks. For instance, it takes a considerable 
time (about a month) to remove it from the human body. 
In this period the patient must be kept in darkness, 
otherwise under the effect of light (even electric lighting) 
this substance begins destroying unaffected tissues. 
Besides, it can accumulate both in malignant and healthy 
cells. 

Other dyes with similar properties, which are harmless 
for the human body, (and fluorescein is among them) 
have not always accumulated in a malignant tumour for 
reasons as yet unknown. In half of the cases the absence 
of glow has not guaranteed the absence of cancer. Late in 
the 1960s, fluorescent contrasting was recognised unsuit- 
able for the diagnostics of cancer. The remarkable prop- 
erties of fluorescein—exits from the human body within 
two days, is cheap and easily accessible—were ignored. 

Having recently decided to return to that dye, Soviet 
scientists found out which biochemical mechanisms con- 
trol its accumulation in the cell. Then they learnt to 

regulate them and caused a degenerating cell to feed on 
fluorescein not occasionally, but constantly, in the 
needed quantity. These mechanisms comprise the scien- 
tific foundation of the method and are the subject-matter 
of the invention. 

A Catalyst Comes to the Rescue 

"In young cancer cells a very intensive exchange of 
substances takes place," Professor Rubin said. "The 
degenerated tissue grows at an unprecedented rate and 
pumps an enormous amount of nutrients out of the 
blood. Along with nutrients, fluorescein injected into the 
human body gets into the degenerated tissue, where it 
accumulates, compelling the tissue to glow. But even a 
cancer cell sometimes has a poor appetite. This explains 
the setbacks of our predecessors who used fluorescein for 
diagnosing oncological diseases. We have established 
that the activity of cells can be stimulated by the most 
common catalysts. This is used in our technique: along 
with a dye, physiologically active substances are intro- 
duced into the bloodstream. Then even a temporarily 
dormant tumour awakens. 

"To ensure the high reliability of fluorescent diagnostics 
we have improved optical observational devices. Con- 
ventional endoscopic equipment was provided with a 
special television camera with a set of light filters capable 
of absorbing monochromatic light waves during the 
transfer of an image to the monitor. A special light 
source was created. It gives such emission (required to 
see a tumour glowing in another spectrum). Instead of a 
traditional laser, the device uses a mercury-vapour lamp 
with more intensive emission. In addition, we have 
worked out a system of transforming data for computer- 
processing of information. All these technical innova- 
tions are being patented in the United States, Canada, 
France, Great Britain, Japan and other countries. 

"Over 1,000 patients have been surveyed by the fluores- 
cent contrasting method in cancer clinics in Moscow, 
Tallinn and Krasnoyarsk. In the main these are patients 
from the risk group with chronic gastritis, ulcers, polyps, 
which can develop into cancer. The method has proved 
so simple that it can be used for preventive purposes too 
(in the same way as photoroentgenography is used during 
mass medical checkups). 

However, malignant tumours of hollow organs accessible 
to endoscope scanning represent only a third of oncolog- 
ical diseases. How can we detect them in other organs, 
(for instance, the pancreas) which so far cannot be 
observed visually? Fluorescent contrasting can be effec- 
tive here too. Tumours of any organs can apparently be 
made visible by the tomography method, if fluorescein is 
enriched with substances capable of reacting to the 
electromagnetic effect. Such a preparation has already 
been created. If its clinical tests are successful, tomogra- 
phy-based contrasting will also be used in cancer diag- 
nostics." 

In December 1988, in Munich Moscow University and 
BMspektronik, a West German firm, signed in Munich 
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an agreement establishing the first joint venture— 
Bio-photonikf—on West German territory. It will pro- 
duce unique equipment for oncological diagnostics. 
Under the contract, the West German side will be 
responsible for the material and technical aspects, while 
the Soviet side has offered technology, possessing 59 per 
cent of the authorized capital. 

Management of Burns Incurred at High Altitudes 
18402009 Frunze ZDRA VOOKHRANENIYE KIRGIZII 
in Russian No 1, Jan-Feb 89 pp 50-52 

[Article by T. A. Aralbayev, Chair of Surgical Diseases, 
Kighiz State Medical Institute] 

[Abstract] Case study analysis at the Kirghis SSR Burns 
Center in Frunze over a ten-year period concentrated on 
19 patients who incurred burns at altitudes 2000-2500 m 
above sea level and were treated in Frunze (760 m). The 
patients were regarded as adapted to high altitudes, and 
their cases were noteworthy for high mortality during 
management in Frunze (26.3%, or 5/19). The mean 
mortality figure for all burn cases in Frunze in that 
timeframe was 3.99%. A key factor in high mortality was 
attributed to the phenomenon of deadaptation when the 
patients were transported to Frunze, and the death rate 
was directly related to the speed with which patient 
transfer took place. Thus, of the three patients trans- 
ferred within four days of the injury two patients died; of 
seven patients transferred within 15 days two suc- 
cumbed, and of nine patients transferred with a delay of 
more than 15 days only one was lost. The mortality was, 
of course, related to the severity of the burns, a factor 
calling for more immediate transfer to the burns center. 
In addition, hospital stays of the deadapted patients were 
much longer than the norm, with an average of 81.1 days 
versus 21.7 days for lowlanders. The adverse effects of 
deadaption from high altitude to sea level were also 
evident in a number of clinical parameters, including 
prolongation of the shock phase by five to six days. On 

balance, clinical evaluation demonstrated that transfer 
of burns patients from high to low altitudes should be 
preceded and supported by infusion of low doses of 
blood substitutes in combination with cardiovascular 
agents and analgesics. Insofar as possible, such transfers 
should be limited to patients that had been at high 
altitude for not more than one to two days prior to the 
injury, and only in case of absolute need in the absence 
of adequate medical facilities. Shock, cardiovascular 
decompensation, liver failure, toxemia, sepsis, and high 
temperatures serve as contraindications to transfer. 

UDC 616.98:579.852.13-07:616.24-008.4 

Respiration in Botulism 
18402012a Moscow SOVETSKAYA MED1TSINA in 
Russian No 1, Jan 89 (manuscript received 
24 Dec 87) pp 88-91 

[Article by V. V. Nikiforov, O. V. Stepanova, Ye. V. 
Vikhrov, V. N. Nikiforov, V. N. Semenov, and V. A. 
Yeroshina, Chair of Infectious Diseases, Order of Lenin 
Central Institute for Advanced Training of Physicians, 
Institute of General Resuscitation, USSR Academy of 
Medical Sciences, Moscow] 

[Abstract] In view of the fact that the most frequent 
cause of death in botulism is acute pulmonary insuffi- 
ciency, pulmonary function tests were evaluated for 63 
patients suffering from botulism, to derive criteria for 
implementation of artificial ventilation as a life-saving 
measure. The key observations demonstrated that a 
reduction in the vital capacity to 10 cm3/kg or lower, in 
combination with a reduction in the respiratory volume 
to 5 cm3/kg, is indicative of approaching respiratory 
collapse and rapid onset of apnea, requiring heroic 
measures. In general, a drop in the vital capacity to 20 
cm3/kg requires that the patient be transferred to inten- 
sive case, and a decrease to 15 cm3/kg requires that 
resuscitation be implemented. References 11:7 Russian, 
4 Western. 
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Use of Immobilized Enzyme 'Profezim' in 
Treatment of Purulent Wounds 
18402013a Alma-Ata ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 1, Jan 89 pp 37-38 

[Article by A. S. Skirtachev, Central Medical and Sani- 
tary Section, Tselinograd Oblast] 

[Abstract] A report is presented on a therapeutic trial 
conducted with "Profezim," a preparation of protosubtilin 
immobilized on aminoethyl cellulose, in the management 
of purulent wound infections. The cohort consisted of 42 

patients, with 82% of the cases complicated by golden 
staphylococcus, 15% E. coli, 1.9% by proteus, and 1.1% Ps. 
aeruginosa. The use of Profezim-based dressings acceler- 
ated wound healing, with the formation of an epithelial 
cover and an elastic scab within eight to ten days. By 
contrast, control patients managed in more conventional 
manner without Profezim showed a more sluggish healing 
process with scab formation delayed to the 13th to 14th 
day. The fact that Profezim reduced the duration of the 
wound healing process 1.5- to 2-fold and evidenced anal- 
gesic and anti-inflammatory properties points to its poten- 
tial clinical usefulness. References 1 (Russian). 
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Dissociative Variability of Antibiotic Production 
by Actinomycetes in Weak Magnetic Fields 
18402010a Minsk ZDRA VOOKHRANENIYE 
BELORUSSII in Russian No 1, Jan 89 (manuscript 
received 2 Mar 88) pp 44-45 

[Article by Ye. A. Kapitanov, Chair of Microbiology, 
Grodno Medical Institute] 

[Abstract] Cultures of Str. kanamyceticus and Str. 
globisporus were shielded from natural geomagnetic 

field and static electricity fluctuation by a 
microanaerostat in order to test the effects of shielding 
on antibiotic production. Within the microanaerostat 
the magnetic field was attenuated by a factor of 10"2 oe. 
Long-term recultivation under conditions of shielding 
had variable effects on antibiotic production attribut- 
able to clonal dissociation. In general, antibiotic pro- 
duction by Str. kanamyceticus was enhanced when 
tested on such susceptible bacteria as B. cereus, B. 
megatherium, B. anthracis, M. smegmatis, E. coli, 
staphylococcus, and B. subtilis. However, antibiotic 
production by Str. globisporus was diminished. Refer- 
ences: 2 (Russian). 
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Correction of Exertion Hypoxia With a Liposomal 
Form of Adrenaline 
18402011b Moscow TEORIYA I PRAKTIKA 
FIZICHESKOYKULTURY in Russian 
No 2, 1989 pp 42-45 

[Article by V. R. Tyutyunnik, V. P. Pozharov, T. D. 
Minyaylenko, M. I. Kalinskiy, V. K. Lishko, M. M. 
Seredenko, and A. V. Stefanov, Institutes of Biochem- 
istry imeni A. V. Palladin and of Physiology imeni A. A. 
Bogomolets, Ukrainian SSR Academy of Sciences; Kiev 
State Institute of Physical Culture] 

[Abstract] Treadmill endurance studies were conducted 
on male Wistar rats (200-250 g) to assess the effects of 

intraperitoneal administration of liposomally encapsu- 
lated norepinephrine (LEN; 15 ug/100 g) in terms of 
endurance and metabolic parameters. The results dem- 
onstrated that while soluble norepinephrine did not 
improve treadmill (44 m/min) endurance of physically 
trained rats, administration of LEN 15 or 30 min prior to 
the test enhanced endurance by 81% to 90%. Metabolic 
studies and blood chemistries demonstrated that LEN 
facilitates lipid metabolism with attendant enhancement 
of the energy balance and sparing of the carbohydrate 
pool. As a result, plasma levels of lactic acid are reduced 
both before and during the stress test, delaying the onset 
of metabolic acidosis and of the oxygen debt. Further- 
more, following LEN administration there was no evi- 
dence of an increase in lipid peroxidation products in the 
plasma, although in control rats a two-fold increase was 
observed. Figures 2; references 9: 7 Russian, 2 Western. 
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Physiologic Research on Self-Regulation of 
Cardiac Rhythm Based on Computer Biofeedback 
18400464 Moscow TEORIYA I PRAKTIKA 
FIZICHESKOYKULTURY in Russian 
No 1, Jan 89 p 46 

[Article by F. F. Vodovatov, Moscow Electronics 
Machine Building Institute] 

[Text] With insufficient psychological preparation, an 
increase in the degree of emotional stress before a 
competition leads to the disruption of higher nervous 
activity and, consequently, to an imbalance in the mech- 
anism regulating involuntary (automatic) physiologic 
responses and, eventually, to irreversible pathological 
phenomena—above all, in the cardiovascular system. 

Recording and converting current electrical bioinforma- 
tion about the involuntary physiologic responses of the 
cardiovascular system, using a computer to bring it up 
on a video-terminal screen, and presenting the video 
information to athletes presuppose engaging conscious- 
ness at earlier stages of stress and hence the capability of 
diagnosis and self-regulation of the functional state of 
the cardiovascular system by means of external feedback 
through the optic canal. 

Cardiac rhythm is the most studied indicator of the 
activity of the cardiovascular system and overall 
response of the body to external effects. Therefore, 
studying the self-control of cardiac rhythm, which 
expands the body's adaptation capability, increases an 
athlete's stability during the precompetition period. 

An experimental unit for diagnosis and self-regulation of 
cardiac rhythm, which was developed on the basis of the 
series-produced Mikrosh personal computer, permits an 
athlete in the precompetition period to use an ordinary 
television and cassette tape recorder connected to a 
Mikrosh to keep the frequency of his cardiac contrac- 
tions within specified bounds by using biofeedback, 
self-training, and other self-control methods. The unit's 
hardware and software collect information about the 
activity of the cardiovascular system over the course of a 
self-regulation (training) session and display it on a 
video-terminal screen in the form of frequency charts 
[intervalogrammy] and histograms. Mathematical pro- 
cessing of the distribution of cardiac intervals yields an 
estimate of the degree of training and physiologic indi- 
cators, which indicates the degree of stress of the heart's 
regulatory mechanisms. 

The institute is accepting orders for the manufacture of 
prototypes. Send orders to the following address: 
109028, Moskva [Moscow], B. Vuzovskiy per. [B. 
Vuzovskiy Prospect], D 3/12, Moskovskiy institut elek- 
tronnogo mashinostroyeniya [Moscow Electronics 
Machine Building Institute], Kafedra fizvospitaniya 
[Physical Education Department], F. F. Vodovatov. 

COPYRIGHT: Izdatelstvo "Fizkultura i sport", "Teor- 
iya i praktika fizicheskoy kultury", 1989 
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Splenic Role in Calcium Homeostasis in Blood 
Plasma in Stress and Normal Conditions 
18402005a Kiev FIZIOLOGICHESKIY ZHURNAL in 
Russian Vol 35 No 1, Jan-Feb 89 (manuscript received 
22Jun87)pp 17-21 

[Article by N. M. Doroshenko and V. V. Korpachev, 
Kiev Institute of Endocrinology and Metabolism, Ukrai- 
nian SSR Ministry of Health] 

[Abstract] Monitoring of plasma calcium levels was 
performed in male Wistar rats (180-220 g) and male 
chinchilla rabbits (2.5-3 kg) to assess the effects of 
splenectomy, physical stress, and bovine splenin admin- 
istration and, thus, to define the role of the spleen in 
calcium homeostasis. Splenectomy in both species 
resulted in hypercalcemia, leading to a twofold increase 
in plasma calcium in the rabbits 15 days after splenec- 
tomy, and to a 33% increase in the rats. Intact and 
splenectomized rats subjected to physical stress (swim- 
ming for 1.5 h) responded with elevation of plasma 
calcium, which was more pronounced in the splenecto- 
mized animals. Administration of splenin to intact rats 
led to depression of plasma calcium levels after 15 days 
of relatively low doses (1:50 and 1:100 dilutions, 0.25 
ml/100 g). Injection of splenin before stress testing to 
intact animals prevented the rise in plasma calcium seen 
with control rats, with basically similar effects seen in 
splenectomized rats treated with splenin before 
stressing. On balance, the data appeared to indicate that 
the spleen is involved in homeostatic control of plasma 
calcium levels. References 15: 1 Ukrainian, 12 Russian, 
2 Western. 

UDC 616-001.8:612.01.43 

Effects of Hyperthermia in Dogs on Respiration, 
Gas Exchange, and Acid-Base Balance 
18402005b Kiev FIZIOLOGICHESKIY ZHURNAL in 
Russian Vol 35 No 1, Jan-Feb 89 (manuscript received 
26 Oct 87) pp 21-25 

[Article by M. M. Seredenko, V. P. Pozharov, T. D. 
Minyaylenko, V. I. Boyko, and L. A. Grabovskiy, Insti- 
tute of Physiology imeni A. A. Bogomolets, Ukrainian 
SSR Academy of Sciences, Kiev] 

[Abstract] Trials on 15 dogs led to the observation that 
elevation of the rectal temperature to 40-41°C is accom- 
panied by an increase in the respiratory minute volume 
and a positive correlation between the respiratory 
volume and the respiratory rate. Maintenance of the 
rectal temperature at 42°C for 2 h resulted in the 
establishment of an isoventilatory pattern, with a nega- 
tive correlation between the respiratory period and the 
respiratory volume. The resultant pronounced hypoc- 
apnia results in uncompensated respiratory alkalosis, 
pushing the pH to 7.46. Figures 3; references 12: 8 
Russian, 4 Western. 
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UDC 542.978+577.15 

Effects of Emotional Stress and Pain on 
Hormonal Functions of Thyroid and Parathyroid 
Glands 
18402005c Kiev FIZIOLOGICHESKIY ZHURNAL in 
Russian Vol 35 No 1, Jan 89 (manuscript received 
27 Apr 87) pp 72-75 

[Article by V. I. Kuripka, L. Ye. Belokon, and VS. 
Yakushev, Zaporozhe Medical Institute, Ukrainian SSR 
Ministry of Health] 

[Abstract] Wistar rats were employed in extensive 
studies on the effects of prolonged pain with an emo- 
tional component and induced myocardial infarct on 
endocrine function of the thyroid and parathryroid 
glands. The form of stress under study, pain (Selye s 
triad) and myocardial infarction, affected the hypothal- 
amus-pituitary-thyroid axis in an adverse manner, 
leading to diminished synthesis of thyrotropm and pro- 
lactin. The latter adversely affected dopaminergic sys- 
tems, with even further depression of the norepineph- 
rine:serotonin ratio. A roughly fourfold depression of 
tri-iodothyronine production entailed additional patho- 
physiological changes in functions dependent on this 
hormone Figures 1; references 13: 7 Russian, 6 Western. 



24 Public Health 
JPRS-ULS-89-011 

12 October 1989 

Health Ministry Approves New Economic 
Mechanism 
18402051 Moscow MED1TSINSKAYA GAZETA in 
Russian 2 Jun 89 p 2 

[Article under the rubric "Official Department": "In the 
Board of the USSR Ministry of Health"] 

[Text] The board of the USSR Ministry of Health 
examined the topic "Main Points of the New Economic 
Mechanism in Health Care." 

The new economic mechanism in health care calls for 
radically changing the budgetary finance system and 
switching from the allocation of budgetary funds on the 
basis of individual expenditure items to financing based 
on long-range stable norms. It includes a combination of 
budgetary financing of the activity of health care insti- 
tutions and the development of paid services rendered to 
the public and the performance of work based on con- 
tracts with enterprises, organizations, and institutions on 
a cost-accounting basis. Various forms of operation are 
used: lease relationships, cooperative and individual 
work, plus flexible work regimes. 

In the future, budgetary finance norms will be estab- 
lished for health care institutions by the appropriate 
health care organs, as well as by the territorial medical 
associations, on the basis of methodological recommen- 
dations of the USSR Ministry of Health that have been 
coordinated with the USSR State Plan [Gosplan], USSR 
Ministry of Finance, USSR State Committee on Labor, 
and Ail-Union Central Council of Trade Unions. 

Revenues from cost-accounting activity related to the 
provision of paid forms of medical services will serve as 
additional sources of funds for health care institutions. 

Moreover, an additional source of financing for health 
care institutions will be the money collected by the 
health-and-epidemiological service (in accordance with 
the law) from enterprises, organizations, and citizens for 
violations of sanitary-hygiene and antiepidemic rules 
and regulations and for injuring public health through 
poor working conditions, environmental pollution, and 
production technology violations. Also included here 
will be a portion of the money saved as a result of the 
reduction in morbidity accompanied by temporary dis- 
ability, plus voluntary contributions from enterprises, 
social organizations, philanthropic funds, cooperatives, 
and citizens. 

As an experiment has shown, the total sum of nonbud- 
geted monies could constitute more than 10 percent of 
the allocations in the state budget. 

The monies received from all sources form a single fund 
for financing the capital of a health care institution. They 
serve to compensate for expenses and to create economic 
incentive funds in the institution. 

Workers will be paid and receive material incentives on 
the basis of quantity and quality of labor and the 
personal contribution each worker makes. 

The board, for the most part, approved the draft of the 
"Main Points of the New Economic Mechanism in 
Health Care" and recommended that it be submitted for 
apporval by the USSR Council of Ministers Commission 
on Improving the Economic Mechanism. 

The matter of the progress of the Soyuzmedtekhnika 
All-Union Association in fulfilling the decrees of the 
CPSU Central Committee and USSR Council of Minis- 
ters geared toward improving Soviet health care was 
examined. It was noted that the solution of the problem 
of strengthening the material-and-technical base of 
health care is being held up by the unsatisfactory situa- 
tion regarding meeting the needs of the USSR Ministry 
of Health for medical equipment—only 56 percent of its 
needs being met. 

The board outlined a number of measures to improve 
the provision of medical equipment to the health care 
sector. 

Health Ministry Explanation of Nuclear Power 
Concerns Criticized 
18400450 Kiev FILOSOFSKA ISOTSIOLOGICHNA 
DUMKA in Ukrainian No 1, Jan-Feb 89 pp 47-54 

[Article by N. V. Panina: "Democratization in Sociology 
Mirror"; first paragraph is FILOSOFSKA I SOTSIO- 
LOGICHNA DUMKA introduction] 

[Text] Natalya Viktorovna Panina is a candidate of 
philosophical sciences and a scientific associate at the 
Department of Scientific Information in the Area of 
Social Sciences, UkSSR Academy of Sciences. The 
sphere of her scientific interests includes personal soci- 
ology and psychology and the sociology of medicine. She 
is the author of sections in the collective monographs 
"Semya i obshchestvo" [Family and Society] (Moscow, 
1982), "Stil zhizni lichnosti" [The Individual's Life- 
Style] (Kiev, 1982) and "Zhiznennyy put lichnosti" [The 
Road of Life for the Individual] (Kiev, 1987) and articles 
in SOTSIOLOGICHESKIYE ISSLEDOVANIYA 
VESTNIK AMN SSSR and other journals. 

The Legend of Radiophobia 

"One has even found a capacious word "radiophobia"— 
for those who do not trust specialists anymore... Indeed, 
why such distrust?" (O. Adamovich) 

On June 8, 1988, LITERATURNAYA GAZETA pub- 
lished Yu. Shcherbak's article "Facets of Optimism," 
wherein the author shared his reflections on the scien- 
tific conference "Medical Aspects of the Accident at the 
Chernobyl AES," which took place in Kiev in the spring 
of 1988. The conference dealt with the socio- 
psychological consequences of the Chernobyl catas- 
trophe, chief among them the so-called radiophobia 
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phenomenon. "Physicians are perturbed by the wide- 
spread and possible health consequences of this ailment. 
The causes that brought about the phenomenon were 
analyzed, and unfavorable criticism on the address of the 
media was sounded,"1 the author wrote. 

This diagnosis (from the psychiatric field) for residents 
of areas that had suffered from the explosion at the 
ChAES [Chernobyl AES] surfaced immediately after the 
accident and spread with lightning speed. At that time no 
mass examinations of the population by specialists (psy- 
chiatrists and psychologists) had been conducted yet; 
still, thanks to easy-going organizers of public health and 
radiologists, the radiophobia diagnosis has gained a 
foothold in their socio-psychologic analysis of the 
disaster consequences. Chairman of the National Com- 
mission on Radiation Protection and USSR Academy of 
Medical Sciences Academician L. A. Ilyin2 and UkSSR 
Minister of Health A. Ye. Romanovskiy3 made abso- 
lutely official statements on radiophobia to the press. 

In the process of their direct activities on studying and 
eliminating the consequences of the Chernobyl accident, 
the majority of physicians and specialists in the nuclear 
power field encountered a number of complex and not 
always clearly solvable problems that were outside their 
respective fields of expertise. However, not only were 
they making diagnoses with extreme ease and haste, but 
they were also immediately pointing to the "main 
source" of this serious disease—various intelligentsia 
strata and direct participants in the elimination of con- 
sequences of the AES accident. 

Exactly how are these quite categorical and unambig- 
uous statements substantiated? Although in a booklet by 
Administration Director of the UkSSR Ministry of 
Health V. P. Antonov, "Radiatsionnaya obstanovka i 
yeyo sotsialno-psikhologicheskiye aspekty" [Radiation 
Situation and Its Socio-Psychologic Aspects], the words 
"socio-psychologic aspects" had been pretentiously put 
in its title, the radiologist does not make a single refer- 
ence to data of socio-psychologic studies. He himself 
states that his own convictions are the source for his 
categorical conclusions. "It is our deep conviction that 
disquieting and sometimes even panic-ridden informa- 
tion was originating among technical intelligentsia." 
And later: "Among causes of higher vulnerability of the 
intelligentsia and propagation of phobic reactions in 
their midst one should mention a high degree of 'psysho- 
logical aversion' to radiation...." 

Because officials are so generously diagnosing the 
"radiophobia," without as much as going to the trouble 
of clarifying the contents and symptoms of their conjec- 
ture-born child, on whose account it is so easy to write 
off all deficiencies of public health and social policies 
that manifested themselves after the nuclear plant acci- 
dent, we shall dwell in somewhat greater detail on 
phobias that have formed in the medical science by now. 

Phobias (morbid fears) are considered to be types of 
obsessions5 which constitute a special type of disease. In 

the process of studying obsessions, scientists (neuro- 
pathologists, psychiatrists and physiologists) have dif- 
fered in assessing the causes and degree of individuals' 
congenital bias towards this type of disease. 

For instance, I. P. Pavlov thought that specific features 
of disturbances of the higher nervous activity during 
obsessions have commonalities with disturbances origi- 
nating in the state of delirium, but with lower intensity of 
pathological excitement. 

A German psychiatrist Emil Krepelin, the creator of the 
modern classification of mental diseases, used to put 
them in the group of "constitutional mental diseases," 
together with the manic-depressive psychosis and para- 
noia. 

At the beginning of the 20th century a French psycho- 
pathologist Pierre Jeane, an outstanding specialist in the 
field of neuroses, identified a disease which he called 
psychosthenia; he considered obsession a symptom of 
the disease. The scientist reckoned it with ailments 
caused by congenital features of one's nervous system. 

The majority of Soviet psychiatrists consider obsessions 
"a syndrome of classical forms of neuroses"6 and, not 
ruling out their psychogenic origin, stress a certain 
organic predisposition to this type of disease, related to a 
specific type of nervous system. The well-known Soviet 
psychiatrist A. M. Svyadoshch thinks that the psycogenic 
factor can play an important role in a concrete psycho- 
logical content of a fear, although phobia per se is 
physiologically conditioned.7 

Thus, regardless of certain discrepancies in their views 
on the genesis and etiology of phobias, virtually all 
researchers point to the same typical features of their 
manifestation. 

The first and main typical feature of any phobia (as a 
type of obsession) which makes it substantially different 
from other mental diseases is that the subject is aware of 
its morbidity. I. M. Balinskiy, the author of the Russian 
term "navyazchivyye sostoyaniya" ("obsessions") 
(1858) and a founder of the domestic psychiatry, stated 
that strangeness of conscience is what all phobias have in 
common. As a rule, patients with a phobic syndrome 
comprehend the absurdity, senselessness and morbidity 
of their fear, and in their conversations with a physician 
they express their critical attitude about their condition.8 

Another typical feature of phobias is their invincibility. 
Despite a conscious will effort, a person tries to over- 
come his or her fear using rational arguments and logical 
conclusions (and one's thinking does not undergo any 
changes in cases of phobias); however, not only it does 
not cause this diseased condition to disappear, but on the 
contrary, it facilitates reinforcement and generalization 
of the fear. This happens because the severe psychoemo- 
tional state of fear has a psychological basis and is 
reinforced in the accompanying vegetative and locomo- 
tive symptomatology. "A terror-stricken person turns 
pale, shivers and chatters, his or her forehead gets bathed 
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in clammy sweat, respiration accelerates and becomes 
jerky, and urination, and sometimes defecation, become 
more frequent. At the same time, locomotive distur- 
bances are observed. Sometimes they are reduced to a 
stuporous state, when one's feet kind of stick to the 
ground and one's voice disappears. In other cases, the 
fear is manifested in a fidgety-motor anxiety, when the 
sick cannot stay put: now they stand up, now they sit 
down again, now they walk from one corner of the room 
to another, unable to calm down or listen to calming 
words."9 

Mind you, I am presenting psychiatry truisms, data 
which give a physician the right to diagnose a "phobia" 
when he or she spots them. 

I wonder if those who declare the wide range of radio- 
phobia and have the guts to diagnose it in entire social 
groups have had a chance to observe such a condition in 
residents of the city of Kiev. 

The third typical feature of phobias (as a direct conse- 
quence of the preceding one) is the origination of the 
disease without any preliminary information on the 
object, because not just an actual reproduction of the 
object of fear, but also any mention of the object 
provokes a corresponding response. 

Lastly, the fourth feature of a phobia consists of ritual- 
istic actions that often accompany it, such as repetitive 
hand washing and "sterilization" of certain surrounding 
items, while at the same time not following elementary 
hygiene standards, etc. As a rule, phobic rituals are of 
symbolic character and differ from purposeful behavior 
in their senselessness and rubbishness, as well as their 
forced character relative to the subject him- or herself, 
which disorganizes his or her normal vital activity. It is 
impossible to stop a sick person's ritualistic behavior by 
any rational arguments without special treatment. 

So to what extent have the above features of phobic 
manifestations been observed in the population living 
and working in regions adjacent to the ChAES? Our own 
life observations have been spotting the opposite pat- 
tern: an increased interest in any information on the 
radiation situation, behavioral changes that depend on 
incoming information and physicians' recommenda- 
tions, rational validity of their own misgivings because 
of knowledge circulating in the society, etc. Incidentally, 
the above mentioned booklet by V. P. Antonov draws, in 
broad strokes, approximately the same picture of mass 
behavior. 

However, like other people responsible for medical sup- 
port and investigation of the effects of the ChAES 
accident, V. P. Antonov diagnoses "radiophobia." Well, 
they are not psychiatrists, so they could at a stretch 
diagnose the entire population (or a large part of it) with 
"radiophobia," "radioschizophrenia," "radioepilepsy," 
or what have you. They probably have not done this only 
because "radiophobia" simply sounds better. 

But maybe the authors use the term "radiophobia" not 
in its direct (medical) meaning, but, so to speak, "alle- 
gorically"? You see, one uses sometimes such categories 
as "schizophrenic" or "idiot" without referring to a 
complicated biomedical complex of symptoms these 
diseases manifest themselves through. Then one must 
take into consideration the fact that such allegories are 
only used with the intention to insult and humiliate the 
personality of those these definitions are aimed at. It is 
so much more unnatural to hear such characteristics 
from physicians, especially those at the helm of an 
organization of public health. 

And while the specialists keep silent, a VECHERNIY 
KIEV reporter A. Sidorenko has set to mass diagnostics 
At a VECHERNIY KIEV fest (within the framework of 
an entertaining attraction, where one conceived to deter- 
mine radionuclide content in the bodies of those who 
wished to do so), having gained experience in psychod- 
iagnostics while interviewing A. Romanenko and L. 
Ilyin, he took, so to speak, a side glance at the line of 
those who wished to avail themselves of the guest service 
of the USSR Academy of Medical Sciences Ail-Union 
Scientific Center of Radiation Medicine, and immedi- 
ately diagnosed "the majority of those present as 
"phobia sufferers,"10 spreading his "highly skilled" con- 
clusions via 346,500 copies of the newspaper. And this 
"newly-made specialist" thinks one has no business to 
get offended by phobias, because radiophobia "is not a 
mental disease." But had he opened any book on psychi- 
atry or a medical dictionary before lecturing hundreds of 
thousands of people, he would have seen that phobias are 
mental diseases. 

Have psychiatrists conducted mass epidemiological 
examinations of the population? Has anybody studied 
the dynamics of people seeking medical advice of psy- 
choneurologists, psychotherapists and/or psychiatrists? 
Based on what evidence and indicators has one drawn 
the conclusion on the radiophobia phenomenon, let 
alone on its spread? 

In mass literature and in speeches of highly competent 
authors there are neither references nor even mention of 
any psychiatric studies. However, the "radiophobia" 
stamp is already attached a priori to that part of the 
population that is (or will be) showing their keen interest, 
let alone anxiety, in their own fate and health, the fate of 
their children and health prospects of the population that 
suffered from the accident at the Republic's nuclear 
power plant, those who will turn for clarification to 
newspapers, official authorities and physicians. It is 
these very actions that Kovalenko and Karasyuk qualify 
as radiophobia symptoms.'' 

However, it is not out of the question that the "method" 
they invented will also please a lot of other officials when 
they face the need to make excuses to the society. For 
instance, it is well known how much the ecological 
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situation in the Republic—both in industrial and resi- 
dential and recreation areas—has deteriorated. Appar- 
ently, the public should be informed of this. So should 
not one accuse the public with, say, "ecophobia"? 

One would think that the times when social initiative 
and personal concern about human rights (in particular, 
the right to life) violations were sufficient for a psychi- 
atric diagnosis have sunk into oblivion. Not long ago a 
resolution was adopted that increases a psychiatrist's 
responsibility for identifying a diagnosis. Naturally, this 
refers to individual diagnostics (I think nobody yet has 
hit upon an idea of mass a priori diagnostics), based on 
a comprehensive examination of a person by various 
physician-specialists. A judgement on morbidity of the 
population as a whole and on the extent of the spread of 
a disease can only be made based on medical statistical 
data. 

Without specific scientific data obtained as a result of 
psychiatric examination of the population in regions 
adjacent to the accident zone, including Kiev, we, unlike 
organizers of public health and radiologists, do not take 
it upon ourselves to draw categoric conclusions on the 
psychopathological condition of the population, "based 
only on our deep conviction." Here, one can only rely on 
the juridical right of people for a presumption of their 
mental health. 

However, in order to indirectly refute the abstractly 
derived assessment, we would like to present specific 
scientific data obtained as a result of a study conducted 
by a group of sociologists and psychologists* in a unit 
that performed decontamination work in zones that had 
been subjected to radioactive contamination (at the 
ChAES and adjacent territories). 

The studies were conducted from December 1986 to July 
1987. They covered various aspects of vital activities of 
people working under extreme conditions. The study 
contingent consisted of people drafted for a special 
muster. All in all, 979 people were polled. Their average 
age was 35 years (with the standard deviation of 6 years). 

Results of the poll made it possible to analyze the 
attitude of people working under the conditions of 
increased radiation hazard about various aspects of their 
life and work, as well as specific features of their psycho- 
logical and health condition. Here we shall dwell on the 
bulk of obtained data**, only taking into account certain 
indices of psychological condition, which can to a certain 
extent indicate the presence or absence of neurotic 
symptomatology, and factors that determine people's 
psychoemotional stability. 

Along with evaluating general characteristics of a per- 
son's functional psychological condition (health condi- 
tion, activity and mood), anxiety level was measured 
using Spielberger's test, which was first used in the USSR 
by Yu. L. Khanin.12 

The poll used the reactive anxiety scale, which makes it 
possible to determine the measure of tension (anxiety, 

preoccupation, nervousness) not as a stable personality 
characteristic but as a condition in a person caused by a 
certain situation that has formed at a given moment in 
time. The anxiety index varies between 20 and 80 points. 
An index of 30 or fewer points characterizes low, 31- 
45—moderate, and 46-80—high anxiety. It should be 
stressed that not only a high, but also a low degree of 
anxiety is a negative indicator, because "a certain level 
of anxiety is a natural and mandatory feature of a 
personality's activity."13 

The questionnaire included not just tests that measured 
peculiarities of one's functional condition, but also pro- 
cedures aimed at studying relatively stable indicators, 
which change under conditions of an extremely intensive 
psychological effect of environmental factors. In partic- 
ular, the "Life Satisfaction Index" test14 was used, 
adapted by us, which reflects the general status of a 
person's psychological comfort and his or her strength of 
moral spirit, optimism and clearness of purpose. 

A low grade on the life satisfaction scale indicates the 
degree of a person's apathy, general and psychologic 
depression, a lack of psychoemotional comfort, strength 
of moral spirit, optimism and clearness of purpose. The 
value of the life satisfaction index varies from 0 to 40 
points, with 20 points being a conventional zero point 
between the positive and negative axes of the scale. Data 
obtained during the test tryout indicate that mean index 
of life satisfaction in a similar age-gender group (25- 
40-year-old men) was equal to 22.11 points. 

Results of three studies conducted in December of 1986 
and March and June of 1987 demonstrate the failure of 
assertions not just on the spread of a phobia, but also on 
a substantially higher than normal level of anxiety and 
depression (as indirect indicators of neurotic symptom- 
atology). 

On the average, the level of anxiety only slightly exceeds 
the upper limit of the standard (47.0 points), which is a 
necessary condition for mobilizing and increasing the 
level of activity under extreme conditions in order to 
overcome negative factors that destabilize a situation. 

Table 1 presents data that characterize the social status 
of people before they participated in decontamination 
work. 

Table 1. Effect of Social Status on Person's Psychological 
Condition 

Social Status Anxiety Life 
Satisfaction 

White collar workers with higher 
education 

44.3 23.3 

Workers 47.3 20.8 

White collar workers without higher 
education 

50.1 19.3 

One can see that white collar workers with higher edu- 
cation, i.e., the very creative and technical intelligentsia 
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pronounced by Administration Director of the UkSSR 
Ministry of Health V.P. Antonov as the most susceptible 
to psychological factors of radiation, have an index of 
life satisfaction which indicates moral stability, spirits, 
purposefulness and the absence of depression and which 
is not only higher than that of workers and nonprofes- 
sional white collar people, but is also much higher than 
mean statistical index of life satisfaction registered under 
normal conditions. And their anxiety index is even lower 
than the upper limit of the norm. 

The most unfavorable indices (a high level of anxiety and 
a low level of life satisfaction) was detected in white 
collar workers without higher education. One could 
hypothetically view this as their specific response to 
extreme radiation conditions, had we not had available 
data of other sociological and socio-psychological studies 
conducted under different conditions and for a different 
purpose. In our context it is inexpedient to dwell on this 
problem. It only should be noted that under normal life 
conditions this sociodemographic group is also charac- 
terized by more unfavorable socio-psychological indices 
and that the main factors responsible for this are their 
unsatisfactory material conditions and the content of 
work. 

As to people working on decontamination of contami- 
nated regions, results of the conducted studies made it 
possible to determine that their psychological condition 
was more related to their personal motivation rather to 
sociodemographic (age and belonging to a certain social 
group) factors. 

Of course, when analyzing specific features of a person's 
attitude about his or her work, one should bear in mind 
that in this case one deals with very specific working 
conditions, when, on the one hand, a person cannot see, 
hear or feel health hazards, while on the other hand, in 
the process of doing the job there was a serious threat not 
just to the person's health, but to his or her life. Under 
such conditions, volunteers were enlisted for performing 
especially dangerous assignments. People who on their 
own initiative undertook to perform these especially 
dangerous assignments were guided by various motives. 
The questionnaire asked a question: "In your opinion, 
what was inducing people to perform especially dan- 
gerous assignments?" It would seem that the question 
does not directly appeal to a respondent's motives. 
However, psychologists are aware of the projection phe- 
nomenon, "a psychological protection mechanism con- 
sisting in unconsiously assigning to another person 
motives, features and virtues characteristic of the indi- 
vidual in question."15 

Based on the existence of this mechanism, numerous 
projection tests were compiled and won wide recogni- 
tion. This approach makes it possible to better reveal 
specific features of one's inside world, which one might 
not be aware of or might be consciously hiding for one 
reason or another, if one were asked to answer questions 
formulated too bluntly—point-blank, so to speak. 

Results of comparing answers to this question to indices 
of people's psychological condition are presented in 
Table 2. 

Table 2. Relationship Between Person's Psychological 
Condition and His of Her Assessment of Motives for 
Voluntary Performance of Especially Dangerous Assign- 

ments 
Motives for Voluntary Performance 
of Especially Dangerous Assignments 

Anxiety Life 
Satisfaction 

Understanding the extreme impor- 
tance of the work for the people 

45.5 22.1 

A more acute feeling of one's duty 
and responsibility 

45.6 22.3 

Love of risk and the need to play 
with danger 

50.0 18.6 

I do not understand these people's 
motives 

51.2 16.9 

Desire to prove to oneself one's 
capacity for a heroic action 

53.2 17.9 

The desire to distinguish oneself and 
win a decoration 

53.2 17.9 

The need to earn peers' respect 47.1 20.3 

In the series of data ranked according to the increasing 
level of anxiety one can identify two basic types of 
people. 

The first type consists of workers with sufficiently high 
indices of psychological condition. It is they who named 
among main motives "A more acute feeling of one's duty 
and responsibility" and "Understanding the extreme 
importance of the work for people." Here one can 
vividly see how people's high moral standards (their 
moral potential aimed at caring for and responsibility for 
others) are linked to their general emotional and psycho- 
logical condition and emotional comfort. And it must be 
specifically stressed that it is these motives that were 
mentioned most often, which indicates the prevalence of 
moral motivation for people who had shouldered the 
difficult task of removing the effects of the nuclear plant 
accident. 

Fairly close to this type is a group of people that named 
as the main motive "The need to earn peers' respect." A 
certain narrowing of the sphere of responsibility is due to 
a slight reduction in the life satisfaction index and an 
increase in the index of anxiety. 

The other type of person characterized by unfavorable 
indices is the self-affirmation-oriented person. Perfor- 
mance of especially dangerous work is linked in their 
conscience first of all to the desire to prove (to others or 
to oneself) one's capability for extraordinary action and 
thus to increase one's level of self-respect (or respect). It 
would seem that "Love of risk and the need to play with 
danger" would go together with strong nerves. However, 
people that named this motive are characterized by a 
fairly high level of anxiety. The indices are still lower in 
people convinced that "Desire to prove to oneself one's 
capacity for a heroic action" is the main motive for such 
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action. Those who think that such actions are due to 
"Desire to distinguish oneself and win a decoration" 
have the same low level of psychological comfort. 

Of course, high work output requires incentives. 
Without getting into specific features of the differentia- 
tion of advantages that participants in decontamination 
work (this problem is covered in great detail in the above 
mentioned monograph) assign to various forms of moral 
and material incentives, we shall only present one fact, 
interesting from the standpoint of factors of psycholog- 
ical condition. Of all data ranked according to increasing 
level of anxiety, the highest indices of the psychoemo- 
tional condition were detected in people that had given 
preference to "presenting a memorial medal" to "Partic- 
ipants in Cleanup of the Accident at the Chernobyl 
AES," and the lowest—in people who had indicated 
"monthly bonuses (50 chervonets per worker)". 

If one takes into account the fact that the medal per se 
did not give any privileges and just symbolized one's 
participation in the most important work for the 
country, in this situation a lot of people demonstrated 
the same indisputable advantage of moral incentives 
over material ones that was much more frequently 
spoken of from high podiums than it was believed in. 
One can see from the above data that this was not an 
accidental choice. Behind it is a set of high-range moral 
and psychological features peculiar to a large part of 
people we had examined. One can assume with a high 
degree of confidence that if instead of unsubstantiated 
statements on the spread of radiophobia among a certain 
"substantial part of the population," the authors of the 
term had conducted a psychologic study, they would 
have found the same picture. 

Summarizing the results of studying the psychological 
condition of people that participated in the cleanup of 
the accident at the Chernobyl AES, we shall stress what 
in our opinion is the most important conclusion: a close 
relation between the psychoemotional stability and life 
satisfaction, on the one hand, and moral traits of a 
personality manifested in the feeling of one's duty and 
personal responsibility for other people and for the 
future of the development of society. According to our 
research data, such people were in the majority. This fact 
makes it possible to refute an unsubstantiated statement 
on an allegedly mass spread of radiophobia, which 
disorganizes the life and activities of people who for the 
first time encountered a radiation hazard. Moreover, a 
psychological stability of people able to live and work 
under extreme conditions turned out to be the decisive 
factor that made it possible to significantly reduce this 
very danger. 

"One should estimate results of the accident without 
reading the tea leaves," said USSR Academy of Medical 
Sciences Academician L. A. Ilyin in his interview on the 
results of the conference "Medical Aspects of the Acci- 
dent at the Chernobyl AES." In the same interview, 
commenting on Doctor R. Gail's position, he said: "It is 

bad when a non-specialist begins discussing special prob- 
lems!" Here is more: "Terms, definitions and numbers 
that have been unfortunately brought into play over- 
shadow all a person's positives, because it has been 
proven that conscience leaves for itself just one, negative 
leitmotiv."16 L. A. Ilyin assessed such a position taken 
by a scientist as immoral. 

Without getting into a discussion on the substantiability 
of the above feature of conscience, we fully support the 
general moral assessment of the irresponsible attitude in 
the selection of terms, particularly those characterizing 
the psychological effects of the accident at the ChAES. 
We hope that the chairman of the National Commission 
on Radiation Protection, USSR Academy of Medical 
Sciences Academician L. A. Ilyin himself and those 
involved in spreading, mildly put, an unfortunate term 
"radiophobia" will apply to themselves the same moral 
criteria. If one qualifies the above discussed peculiarities 
in the population's behavior as uneasiness about medical 
and socioeconomic consequences of the accident rather 
than as radiophobia, then one must treat differently 
those people who display a keen interest in the radiolog- 
ical situation: one must respect their right to truthful 
information, convincingly and with scientific justifica- 
tion decrease their mistrust in the contradictory reports, 
taking into account their opinion on social actions, etc. 

Are the administrators of science and public health ready 
for this now? Or is it easier for them, as they have done 
earlier, to call a social public activity by a psychopatho- 
logical term and answer all questions with one word - 
RADIOPHOBIA? 
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Morbidity Due to Malignant Neoplasms Among 
the USSR Population (1981-1985) 
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submitted 7 Dec 87) pp 1301-1334 

[Article by V. V. Dvoyrin, G. F. Tserkovnyy, V. I. 
Gulaya, and V. P. Maksimova, Moscow] 

[Text] Since the previous publication of the data on 
morbidity due to malignant neoplasms among the USSR 
population,3 there have been changes in frequency, 
structure, and incidence of tumors in various popula- 
tions and in certain territories. Evaluating those changes 
and using them to manage and plan oncological care will 
help to further improve the organization of the fight 
against cancer in our country. 

The number of individuals with a first-time diagnosis of 
a malignant neoplasm continues to grow and reached 
6,158,000 in 1985, exceeding the figure for 1981 by 
10.7%. The overall frequency index grew over that 
period by 6.8% (to 222.2 per 100,000 from 208.1); the 
standardized index grew by 6.3% (to 185.1 per 100,000 

from 174.1). In 1985, for the first time ever, lung cancer 
ranked No. 1 in the structure of the morbidity due to 
malignant neoplasms in the USSR, having knocked 
stomach cancer down to the next rung. Rectal cancer 
went from seventh place to sixth, cervical cancer from 
fifth to seventh, and malignant neoplasms of lymphatic 
and hemopoietic tissue from sixth to fifth (Table 1). 
Similar shifts also took place in the structure of the 
morbidity rates for the urban population. Among the 
rural population, stomach cancer and lung cancer shared 
first and second place; malignant neoplasms of the oral 
cavity and throat remained in eleventh place; breast 
cancer moved from fifth place to fourth; cervical cancer 
went from fourth to fifth; and lip cancer dropped from 
eight place to ninth, giving up its position to rectal 
cancer (Table 2). Stomach cancer remained in first place 
in five republics: RSFSR, BSSR, Azerbaijan, Kirghizia, 
and Tadzhikistan. Breast cancer occupies first place in 
the structure of the morbidity for the population of the 
Georgian SSR; esophageal cancer occupies that spot in 
the Turkmen SSR and the Uzbek SSR. The structural 
indices are roughly equal for stomach cancer and lung 
cancer in the RSFSR, Kazakhstan, and Lithuania and for 
stomach cancer and skin cancer in the Ukrainian SSR, 
Uzbekistan, Tadzhikistan, and Turkmenia. They are 
roughly equal for lung cancer and skin cancer and for 
stomach cancer and breast cancer in Moldavia (Table 3). 

In the age structure of those afflicted, the percentage of 
elderly individuals is higher among women for all forms 
of tumors, except for breast cancer. Especially great are 
the differences between men and women in the median 
of the age distribution of patients (the age that divides 
the first-time diagnosed patients into two equal groups— 
one younger than the "median" age, the other older) with 
lip cancer (higher among women than among men by 
18.5%), esophageal cancer (higher by 12.2%), and lung 
cancer (higher by 11.8%). The smallest differences exist 
with melanoma of the skin (higher among women by 
3.0%) and rectal cancer (higher by 3.2%) (Table 4). The 
median of the age distribution of afflicted men is drop- 
ping (it was 61.8 in 1975, 60.32 in 1980, and 60.23 in 
1985); among women, it is tending to grow (62.04, 61.73, 
and 62.76), i.e., males with malignant neoplasms are 
"getting younger," while females patients are "getting 
older," which is because of the more intense growth of 
morbidity among women 70 years of age or older and 
among men in a younger age group. The dynamics of the 
change in the age structure of the population, however, is 
such that the average annual rate of growth of morbidity 
is higher among men than among women not only at a 
younger age, but also in the older age groups: it is 2.6% 
among men in the 50-59 age group, and 0.3% among 
women of that age group; in the 70-or-older age group, 
those figures are 2.4% and 1.4%, respectively. In the 
60-69 age group, the rate of growth is 1.1% among men, 
while it in fact drops among women to an average annual 
rate of 0.2%. 

In the under-30 age group, the 1985 morbidity figures for 
men and women are at their closest point to each other; 
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Key:—1. Table 1. Morbidity due to malignant neoplasms among the ussr population in 1981-1985—2. Number of 
patients with first-time diagnosis of malignant tumor—3. Frequency of morbidity per 100,000 population—4. 
Standardized indices*—5. Tumor site—6. Lip (140)—7. Oral cavity and throat (141-149)—8. Esophagus (150)—9. 
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Key:—1. Table 2. Morbidity due to malignant neoplasms among the population in 1981-1985 as a function of place 
of residence—2. Number of patients with first-time diagnosis of malignant tumor—3. Frequency of morbidity per 
100,000 population—4. Tumor site—5. Lip (140)—6. Oral cavity and throat (141-149)—7. Esophagus (150)—8. 
Stomach (151)—9. Rectum, rectosigmoid flexure, anus (154)—10. Pharynx (161)—11. Trachea, bronchi, lungs 
(162)—12. Melanoma of the skin (172)—13. Other malignant neoplasms of the skin (173)—14. Breast (174, 175)—15. 
Cervix (180)—16. Lymphatic and hemopoietic tissue (200-208)—17. All malignant neoplasms (140-208) 
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Key—1. Table 2, continued—2. Number of Patients With First-Time Diagnosis of Malignant Tumor—3. Frequency 
of Morbidity per 100,000 Population—4. Tumor Site—5. Lip (140)—6. Oral cavity and throat (141-149)—7. 
Esophagus (150)—8. Stomach (151)—9. Rectum, rectosigmoid flexure, anus (154)—10. Pharynx (161)— 11. Trachea, 
bronchi lungs (162)—12. Melanoma of the skin (172)—13. Other malignant neoplasms of the skin (173)—14. Breast 
(174, 175)—15. Cervix (180)—16. Lymphatic and hemopoietic tissue (200-208)—17. All malignant neoplasms 
(140-208) 
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(1)   T A E JI H II A  3. Cmpt/Kmypa 3a6oAeeaeMocmu 3Aoxcmecm8eHHb!Mu 
Hosooöpa3oeaHusiMu Hace.KHun CCCP u COK3HUX pecnyOMin e 1985 e. (%) 

(2) 

PecnyöJiHKH 

(3) 

(15)PODCP 
(16) VKpaHHCKaa 

CCP 
(17) Bciopyc- 

CKa« CCP 
(18) y36eKCKan 

CCP 
(19) Ka3axcKan 

CCP 
(20) rpv3HHCKaa 

CCP 
(21) A3ep6aÖÄ- 

5KaHCKaH 
CCP 

(22) JlHTOBCKaSI 
CCP 

(23) MojiaaBCKan 
CCP 

(24) .laTBHÖCKaH 
CCP 

(25) KHprH3CKaH 
CCP 

(26) TaaxHKCKaa 
CCP 

(27) ApMSIHCKaH 
CCP 

(28) TypKMeH- 
cKasi CCP 

(29) SCTOHCKaH 

(3°) CCCP (B ue- 
JIOM) 

2,2 
2,5 

1.8 

1,4 

2,4 

1,5 

1,3 

1,3 

2,8 

1,0 

1,8 

1,9 

0,8 

1,3 

0,8 

2,2 

!4> 

c- 

(5) 

a 
£ 

(6) 

2,0 
2,0 

1,9 

3,4 

2,0 

2,3 

2,1 

1,8 

2,6 

1,5 

1,7 

2,0 

1.4 

2,9 

2,2 

2,0 

2,4 
1,3 

1,2 

13,8 

9,9 

1,0 

6,8 

1,1 

1,3 

1,1 

5,8 

9,5 

1,4 

26,6 

1,2 

2,9 

16,8 
13,0 

17,5 

12,9 

14,5 

9,8 

15,7 

13,8 

9,6 

12,0 

17,4 

16,7 

11.4 

11,0 

12,7 

15,4 

m- 

a a 

(8) 
m- 

(10 
4m 

St 

10 

(12) 

n 

(13) 

12 

4M} 
2-i. 

4,4 
4,7 

4,8 

2.7 

3.2 

3,6 

3,0 

5,0 

5,0 

4,1 

2,7 

3,1 

3,4 

2,3 

5,0 

4,3 

2,0 
1,9 

16,4 
15,8 

11,0 
12,5 

7.9 
8,1 

2,1 14,6 11,0 7,7 

1,5 9,1 12,3 6,8 

1,8 14,7 11,8 6,4 

3,7 13,0 11,0 14,8 

3,2 13,0 8,4 9,1 

2,1 14,1 10,4 7,9 

1,6 14,4 14,8 9,8 

2,1 15,0 11,2 9,0 

1,6 12,0 13,2 7,1 

1,5 8,2 16,6 5,4 

3,0 14,0 8,0 10,3 

2-1 . 7,9 10,5 4,8 

1,7 14,1 10,8 8,8 

2,0 

neopla 

15,6 

sms arr 

11,4 

long t 

8,0 

le popu 

4,2 
4,2 

3,8 

4,8 

4,8 

5,3 

3,5 

3,8 

6,3 

3,2 

5,9 

3,9 

3,8 

4,9 

3,5 

4,2 

26,6 
29,1 

28,3 

25,8 

[24,8 

27,8 

.27,4 

32,7 

26,3 

33,5 

26,5 

23,3 

34,0 

19,4 

33,5 

27,4 

4,1 
4,9 

5,3 

5,4 

3.6 

6,2 

6,4 

6,0 

5,6 

6,0 

4.3 
». 
7,8 

8,5 

6,3 

5,7 

4,5 

is.ey. l. laoie i. structure or morbidity due iu mangnam ncupiasms among ine population oi tne USSK and the 
Union republics in 1985 (in %)—2. Republic—3. Lip (140)—4. Oral cavity and throat (141-149)— 5. Esophagus 
) Jl{ . k ™mach (! 5')—7- Rectum, rectosigmoid flexure, anus (154)—8. Pharynx (161)—9. Trachea, bronchi, lungs 
( h~l^S^{ll2)~l L Breast (174> 175)—12- Cervix (180)-13. Other organs—14. Lymphatic and hemopoietic 
tissue (200-208)—15. RSFSR—16. UkSSR-17. BSSR—18. UzSSR—19. KaSSR-20. GSSR—21 AzSSR-22 
LiSSR-23. MSSR-24. LaSSR-25. KiSSR-26. TaSSR-27. ArSSR-28. TuSSR-29. ESSR-30. USSR as a 
whole 

in the 30-39 group, they are considerably higher for 
women. In the 40-49 group, the frequency indices for 
morbidity are higher for men than for women in the 
RSFSR, the Ukrainian SSR, the BSSR, and Kaza- 
khstan; in the 50-59 group, they are higher for men 
than for women in all the remaining Union republics 
(Table 5). 

The standardized indices for morbidity among individ- 
uals of both sexes grew over the five-year period on 
average for the country (the average annual growth rate 
was 2.1% among men and 0.9% among women) and for 
most of the Union republics. Something of a reduction in 
the level of morbidity took place in the Kazakh and 
Turkmen Union republics as a result of a drop in the 
indices for the senior age groups (see Table 5). 
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(1) TABJIHUA   4. Meduana eo3pacm.Hozo pacnpedeAenuH 6oAbHbix 
co 3A0KdHecm3eHHUMU H08oo6pa3oeaHUXMU e CCCP, 1985 e. 

(2)   Jl0KMH3auHH onyxojiH 

(7)      Bee 3,noKaHecTBeHHbie HOBOo6pa30BaHHH 
B TOM «maie: 

(8)     nOJIOCTH  pTa  II  TJIOTKH 
,19)   ry6u 
(10)   nnmeBOAa 

npHMOH KHinKH, peKTOcHrMOHÄHoro coe- 
aHHeHHH, aHyca 
ropTaHH 
Tpaxew, 6poHxoB, jiencHX 
KOJKH (MejiaHOMa) 
KOHCH (Apyrae 3JioKaiecTBeHHbie HOBO- 

06pa30BaHHH) 
MOJIOIHOft }KeJie3bI 
UieÖKH  MaTKH 
JIHM^aTHieCKOfi   H   KpOBeTBOpHOH TKa- 
HH 

(3)      MeflHaHa 

wysnnnH 

60,2 

56,2 
59,4 
62,2 
60,9 
63,4 

56,8 
60,1 
52,7 
63,3 

60,8 

52,3 

(5) 
XeKIUHHbl 

rp.3 —rp.2 

rp. 2 
X 100 

62,8 

62,2 
70,4 
69,8 
67,7 
65,4 

61,6 
67,2 
54,3 
67,2 

55,8 
59,2 
54,9 

4,3 

10,7 
18,5 
12,2 
11,2 
3,2 

8,4 
11,8 
3,0 
6,2 

-8,2 

5,0 

Key: 1. Table 4. Median of age distribution of patients with malignant neoplasms in USSR, 1985—2. Tumor site—3. 
Median—4. Men—5. Women—6. [(Gr. 3 - Gr. 2)/Gr. 2] x 100—7. All malignant neoplasms—8. Oral cavity, 
throat—9. Lip—10. Esophagus—11. Stomach—12. Rectum, rectosigmoid flexure, anus—13. Pharynx—14. Trachea, 
bronchi, lungs—15. Skin (melanoma)—16. Skin (other malignant neoplasms)—17. Breast—18. Cervix—19. Lym- 
phatic and hemopoietic tissue 

The rate of growth of the standardized indices for 
morbidity due to malignant neoplasms was severalfold 
higher in 1981-1985 than in the preceding five-year 
period. With the observed growth of standardized mor- 
bidity indices on the whole for all forms of malignant 
neoplasms, the drop continues for morbidity due to 
stomach and lip cancer for individuals of both sexes and 
for cervical and esophageal cancer among women. How- 
ever, this process is proceeding at a slower rate in the 
second five-year period than in 1976-1980. On the other 
hand, the growth in morbidity due to malignant neo- 
plasms of the rectum, lungs, skin, mammary glands, and 
lymphatic and hemopoietic tissue was considerably 
more intense in 1981-1985 than in the preceding five- 
year period (Figure 1). 

Morbidity due to malignant neoplasms in 1985 involved 
233.1 men per 100,000 population and 212.5 women per 
100,000 population (the standardized indices were 246.7 
and 154.5). The highest level of morbidity in the stan- 
dardized indices (see Table 5) was noted in Estonia 
(278.1 and 186.2); the lowest was in Georgia (127.9 and 
99.4). Differences in frequency of individual forms of 
tumors and frequency of their morphological variations 
between men and women and urban and rural resident 
can be seen in various populations even when levels of 
overall morbidity are equal. In dynamics, they vary 
depending on the appearance of new epidemiological 
factors or depending on the change in the intensity of 

action of existing epidemiological factors. Especially 
striking in some republics are the differences between 
the frequencies of esophageal cancer and stomach 
cancer, as well as between the frequencies of esophageal 
cancer and rectal cancers (Table 6). For example, if in 
the Turkmen SSR there are 47.2 men with stomach 
cancer for every 100 men afflicted with esophageal 
cancer and there are 34.0 women with stomach cancer 
for every 100 women with esophageal cancer, then in 
BSSR those same figures are 1016.3 and 4825.0, respec- 
tively. The differences are considerable in the correla- 
tions between malignant neoplasms of the oral cavity 
and throat and lip cancer: 33.7 in the Estonian SSR 
versus 137.3 in the Kazakh SSR among men, and 23.5 in 
Estonia versus 108.3 in Moldavia among women. Sim- 
ilar correlations undergo substantial changes in 
dynamics in a number of cases. For example, in 1975, 
there were 47.3 breast cancer patients for every 100 
cervical cancer patients in the Turkmen SSR; in 1980, 
the figure was 74.2; in 1985, it was 97.8 (those were the 
smallest differences among the Union republics). In the 
Latvian SSR, those figures were 119.0, 203.5, and 299.1 
(the greatest differences among the Union republics). A 
study of the dynamics of the correlations between indi- 
viduals of opposite sex in terms of frequency of malig- 
nant neoplasms (Table 7) showed that, on the whole, for 
all forms of tumors, the differences increased consider- 
ably in terms of the levels of morbidity among men and 
women in Kirghizia (to 145 from 109); with malignant 
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Key: 1. Age-sex indices for morbidity due to malignant neoplasms (140-208) among the population of the USSR and 
the Union republics in 1981-1985—2. Number of patients with first-time diagnosis of malignant neoplasm per 
100,000 population in terms of age and sex—3. Men—4. Women—5. Total—6. Total—7.Republic—8. Year—9. 
Under 30 years of age—10. 30-39—11. 40-49—12. 50-59—13. 60-69—14. 70 or older—15. Unadjusted index—16 
Standardized index—17. USSR as a whole—18. RSFSR—19. UkSSR—20. BSSR 
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Dynamics of morbidity due to malignant neoplasms (standardized indices per 100,000) among the USSR population 
for 1976-1985 

Key: 1. All malignant neoplasms—2. Lung cancer—3. Stomach cancer—4. Esophageal cancer—5. Rectal cancer—6. 
Breast cancer—7. Cervical cancer—8. Lip cancer—9. Malignant neoplasms of the skin 

neoplasms or the oral cavity and throat, those figures 
were 545 and 331 in Estonia, 506 and 382 in the 
Ukraine, and 326 and 252 in Kazakhstan. For esoph- 
ageal neoplasms, the figures were 760 and 614 for BSSR, 
688 and 562 for the Ukraine, and 580 and 324 for 
Moldavia. For stomach neoplasms, the figures were 270 

and 197 in Kirghizia; for lung neoplasms, they were 716 
and 454 in Kirghizia, 997 and 885 in BSSR, 773 and 662 
in Georgia, and 573 and 442 in Turkmenia. The figure 
for skin neoplasms in Moldavia jumped to 141 from 105. 
A marked reduction in the differences between mor- 
bidity for men and for women in terms of malignant 
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Key: 1. Table 6. Correlation of standardized indices of morbidity among basic forms of malignant neoplasms in USSR 
population in 1985*—2. Oral cavity, throat/Lip—3. Skin/Lip—4. Esophagus/Stomach—5. Esophagus/Rectum, 
rectosigmoid flexure, anus—6. Stomach/Rectum—7. Pharynx/Trachea, bronchi, lungs—8. Cervix/ Breast—9. Skin 
melanoma/Other skin neoplasms—10. Men—11. Women—12. Republic—13. RSFSR—14. UkSSR—15. BSSR—16. 
UzSSR—17. KaSSR—18. GSSR—19. AzSSR—20. LiSSR—21. MSSR—22. LaSSR—23. KiSSR—24. TaSSR—25. 
ArSSR—26. TuSSR—27. ESSR—28. USSR as a whole—29. »Morbidity due to the tumor form listed in the numerator 
is taken as 100. 
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Key: 1. Table 7. Correlation of standardized indices of morbidity due to malignant neoplasms among men and women 
in 1980-1985*—2. All malignant neoplasms (140-208)—3. Oral cavity and throat (141-149)—4. Esophagus (150)—5. 
Stomach (151)—6. Rectum, rectosigmoid flexure, anus (154)—7. Trachea, bronchi, lungs (162)—8. Skin (172, 
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neoplasms of the oral cavity and throat was noted in 
Latvia (from 387 to 158) and in the RSFSR (371 to 151); 
a reduction was noted in terms of the difference in 
neoplasms of the esophagus in Armenia (254 to 170); in 
terms of neoplasms of the rectum in Tadzhikistan (130 
to 97); in terms of neoplasms of the lungs in the RSFSR 
(947 to 699); and in neoplasms of the lymphatic and 
hemopoietic tissue in Azerbaijan (273 to 183), in 
Uzbekistan (162 to 121) and Estonia (165 to 146). 

Lip cancer accounts for 2.2% in the structure of the 
morbidity due to malignant neoplasms. Morbidity 
among rural residents (overall frequency indices) in all 
republics, except the Central Asian republics and the 
Kazakh SSR, were higher than those for urban residents 
(on average, 1.9-fold higher throughout the USSR). Fea- 
tures of the incidence of lip cancer are a function of 
various combinations of factors such as intensity of solar 
radiation, smoking habits, degree of skin pigmentation, 
and number of workers who work outside. In 1985, the 
highest morbidity rate for lip cancer among both sexes 
was recorded in the Ukraine; the lowest for men was 
recorded in the Armenian SSR, and the lowest for 
women was in the Azerbaijan and Estonian republics 
(Table 8). The lowest levels of overall frequency indices 
of morbidity due to lip cancer is noted in oblasts of 
Uzbek SSR (0.4-2.5 per 100,000); the highest are in the 
Orenburg (11.0), Belogorod (10.5), and Kirovograd 
(10.3) oblasts. Over the period 1970 through 1985, the 
standardized indices for morbidity dropped from 12.1 to 
8.4 (by 30.6%) among men and from 1.7 to 1.3 (by 
23.5%) among women. A rise in morbidity due to lip 
cancer for that period was recorded in the BSSR, 
Tadzhikistan, and Turkmenia only. The most intensive 
reduction in morbidity for that 15-year period took place 
among individuals of both sexes in the age groups 30-39 
(a 3- to 3.9-fold reduction) and 40-49 (a 1.6- to 2.1-fold 
reduction). In 1985, morbidity increased somewhat 
throughout the USSR in general and in a number of 
republics, primarily because of a growth in the indices in 
the 40-69 age group. According to 1985 data, men 
become ill more often than do women by a factor of 6.5. 
The difference is much smaller in the Central Asian 
republics (a factor of 3.3-4.8). Among women who are ill, 
there is a considerably higher percentage of middle-aged 
and elderly individuals than there is among men (the 
medians of age distribution are, respectively, 70.4 and 
59.4). 

In the structure of morbidity among the USSR popula- 
tion, malignant neoplasms of the oral cavity and throat 
occupy one of the last places (at 2%). Across the country 
as a whole, the level of overall frequency indices of 
morbidity is higher among urban residents. The average 
annual rate of growth of standardized indices of mor- 
bidity among men for 1981-1985 was 10.3%. It is most 
pronounced in Estonia (16.8%), the Ukraine (11.9%), 
Moldavia (11.4%), and Uzbekistan (11.0%) for men and 
in BSSR (8.8%), Kazakhstan (5.2%), and Turkmenia 
(3.7%) for women. A substantial drop in morbidity 
among women occurred in Kirghizia (-17.6%) and in 

Armenia (-13.6%). The highest standardized indices for 
morbidity among men were recorded in 1985 in Estonia 
(10.1), Moldavia (8.3), and the Ukraine (8.2); for 
women, they were recorded in Uzbekistan (2.8) and 
Turkmenia (2.2) (Table 9). 

Esophageal cancer is among the forms of cancer with the 
most pronounced differences in terms of levels of mor- 
bidity. The unadjusted frequency indices of morbidity 
among the rural population is 1.5 times higher than 
among urban residents. The general, widespread opinion 
that a deficiency of fresh fruit and vegetables, the con- 
sumption of canned fruits and vegetables, the predomi- 
nance of meat in the diet, and alcohol and tobacco 
consumption play a role in the appearance of esophageal 
cancer are weakly linked to the dynamics and features of 
incidence of this type of cancer. Differences in variations 
of the interrelationship among these and other factors in 
specific conditions apparently play a role of some sort. 
The highest levels of overall frequency indices of mor- 
bidity were recorded in the Guryev (42.9 per 100,000 
population) and Kzyl-Orda (45.7) oblasts and in the 
Kara-Kalpak ASSR (34.7). The standardized indices for 
morbidity due to esophageal cancer were falling until 
1981; beginning in 1982, they increased for men with an 
average annual growth of 1.4%. Among women, the 
indices stabilized beginning in 1984 (see Table 9). Over 
the five-year period, the level of morbidity dropped 
considerably among men in Armenia (average annual 
rate of growth, -9.3%) and Uzbekistan (-7.0%) and 
among women in Georgia (-16.3%) Uzbekistan (-14.3%), 
and Kirghizia (-14.1%). Morbidity jumped sharply in 
Estonia among men (20.9%) and women (11.9%) and in 
Moldavia (8.3% and 11.0%, respectively) (Figure 2). In 
1985, the highest morbidity in terms of standardized 
indices was noted in the Union republics of Turkmenia 
(51.3 per 100,000 among men and 37.6 among women), 
Uzbekistan (23.5 and 12.8), Kazakhstan (25.6 and 14.4) 
and Tadzhikistan (16.1 and 8.8). 

The number of first-time diagnoses of stomach cancer 
continues to drop. In 1985, stomach cancer moved into 
second place in the structure of morbidity due to malig- 
nant neoplasms (15.4%), behind lung cancer, and into 
third place in the structure of morbidity among women 
(before 1983, it was in first place; in 1983 and 1984, it 
was in second place). Medical and state-backed mea- 
sures, along with the positive trends that are taking place 
in terms of diet among the population, play a substantial 
role in such changes. The unadjusted frequency and 
standardized indices for morbidity due to stomach 
cancer have dropped over a five-year period by 5.5% and 
14.0%, respectively. The standardized index for mor- 
bidity among men (1981-1985) dropped to 43.4 from 
46.0 (average annual rate of growth, -1.4%); among 
women, to 18.6 from 20.6 (-2.5%). 

The most pronounced average annual rate of reduction 
in morbidity for that period was in Turkmenia (-9.2%) 
and Armenia (-4.8%) among men and in Kirghizia (- 
9.4%), Turkmenia (-5.2%), and Kazakhstan (-4.6%) 
among women (see Figure 2). A growth in morbidity due 
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Key: 1. Table 8. Dynamics of age-sex indices of morbidity due to malignant neoplasms among USSR population in 
1981-1985—2. Number of patients with first-time diagnosis of malignant neoplasm per 100,000 population in terms 
of age and sex—3. Men—4. Total—5. Women—6. Total—7. Tumor site—8. Year—9. Under 30—10. 70 or 
older—11. Unadjusted index—12. Standardized index—13. All malignant neoplasms (140-208)—14. Lip (140)—15. 
Oral cavity and throat (141-149)—16. Esophagus (150) 
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Key: 1. Table 8, continued—2. Number of patients with first-time diagnosis of malignant neoplasm per 100,000 
population in terms of age and sex—3. Men—4. Total—5. Women—6. Total—7. Tumor site—8. Year—9. Under 
30—10. 70 or older— 11. Unadjusted index—12. Standardized index—13. Stomach (151)—14. Rectum, rectosigmoid 
flexure, anus (154)—15. Pharynx—16. Trachea, bronchi, lungs (162) 



46 Public Health 
JPRS-ULS-89-011 

12 October 1989 

s 

1   Si 

O a 

_ C 

% P 
3 5 

X u K 2 

a a m 

a 
X 

o u 
41 
U 
a 

äs     <o 
Käs 3 «c «0 

is« 
^ 3°* 

^- r*^ CD oo* ao" ao" CN" CN CN" CN" a* a" o" CN" CO" o" aT OO" N" h-" oo" oo" oo" oo" oo" 
CN <N <N CN CN                          CNCN CO COCO CN— — —•— 

oxg-s to 
o r-^co co_r-_r*-_o_CN CN co — oo_ao_o_a>_o_in o o t*--*r o* ao t*- 

1 
3 

tn 
cqoo m cc_h-_co c_c_tn » CN ^_« CD oo^^_^_co_co oo_c in m m 
oo"t^to -*r"in'rc'tn in m"o"VOOCOCD"doM'"—o?d- c* — —" 
OOr-OOOOOO                           l^-t-h-OOOOt^COCDcDinCN<NCNCNCN 

i 
s 

= 
IfltDCOOlOeOWCOVtOC^^'COOCO'CI'lßtNCOOO'S'OON 
co'idr-Tin* t^-"co"v ■**"■*"©"—• co"m"r-"—"t-- *a"—" C*CO*CO'CO"CO"T!" 

in 

T o 
OS 

CD — CtOP5fOeOOCailßCOQOOVCOOi*,NlßTj'CNtN 
—" CN" M*" co"eo"co~co~ -«J* V CD*O*—" CD'OOCD'CO'^CO" M*tC c^oo'tC oo" 
CNCNCNCNCN                          ID lO CO CD CD CN CN CN CN CN 

s 
4 

e* 
to —. — O_CD coin t^t^^^eo_oom cn ooo_incNO)^oo_t^- CD 

t-"cdoo"oo"CX"CN"CN"CN~CN"O"C"o —"CN o"o o o «to in id 10"to" 
CN — CNCNCN—-—• — — — 

= CTJOOC7)OTf"*,,<*"^'0000CTi ö oq^co_<D_t-- f^oo Is- t*- 00 — 
o — — o —o oc'ooo'o"— ooooo"o"coco"00CO*■■3*' 

a 
s 
V * >> 
s 

n 

o 
<u 
w 

CO 

^**« « « n •« 

r^ to n — n *" 
OH 

o 
cp^m co>ioco_into_oo_cc_ CN co CN co_co_                     ^^L^l^l^l 
—T—T_"CN ed—*•-• — «cdc o"o O                       o"— o"——" 

3«. 

3 lgH 
o» 

o o — o OCJ io_u3 t*^cq CN CO_CN TOCO                      co^in io_co_in 

CNCNCNCNCN                                                                                          — — —• — — 

^ =3 

O eg- 00 

lOCN Ci V-C>3q«nCP)«CNW                                 CD_C7) CO CDlO 
M'CD'VCö CDto"<D"r^cöCN~CN CNCN ci                                OO-CNN 
CDCDt^-t^-OO                                                                                 "a* "C ^r -w 

I 
ID 

r» 

cococo_CNio_oo_oqoo_—co_^co_cq'*                      cle0.!=*.|sil0_ 

oo — o—                                                              co-wen"* 

1 
s 

CO 
M«U5CNO^CO^OCO'*t^l,^CO^OC>00_                                0»*^.ü^l0.e*?. 
moo" —o"—"co"cdcdeo"o*o"o""o"o"                    — — CN — cd 
ir^rioinin                                                              CNCNCNCNCN 

I to OOOo'o"— CNCN Ol CNCN o"o"o"o"o"                                o"o"o ——* 

s 
A ' CD CD"CD (O(0~»>«">00000                             to CD CO CO CD 

PI o"o"o"o"o"o"o*o"o" I o"o"o*o"                    Tp"^',^",vin' 

c* 
—■CNCO-^lOCNCO'^*"? — CNfO-^lO— CNCO-^fin — CNCO*«riO 
oo ao oo co ao ao ao ao ao oo oo ao ao co oo oo ao ao oo oo oo oo ao oo 

t 

X 

o 
K >. 
c 
0 
K 
X 
=1 
1« 

; 
IQ 
K 
3 

- 

Ö                  -nr                                                      Ö   1 
=                    t-                                                           0.0 
a                       w                            —*                              *0 
*S                                                    O                                 CM 
%                3                    oo                     Kw 

=            5         |            B            11 

1       IE   ?       i       II 
""'                          O^'              5                            S!                            So. 
=                     '"no                     X                    «-g 

K                                  S—              3                  «; DIN 

s    ^ 

Key: 1. Table 8, continued—2. Number of patients with first-time diagnosis of malignant neoplasm per 100,000 
population in terms of age and sex—3. Men—4. Total—5. Women—6. Total—7. Tumor site—8. Year—9. Under 
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Key: 1. Table 9, continued—2. Men—3. Total—4. Women—5. Total—6. Under 30—7. 70 or older—8. Unadjusted 
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Key: 1. Table 9, continued—2. Men—3. Total—4. Women—5. Total—6. Under 30—7. 70 or older—8. Unadjusted 
index—9. Standardized index—10. Republic—11. Pharynx (161)—12. USSR as a whole—13. RSFSR—14. UkSSR— 
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Figure 2. Average annual rate of growth of indices of 
morbidity due to malignant neoplasms among the USSR 
population and the Union republics in 1981-1985. Light 

columns represent men, cross-hatched columns repre- 
sent women. 1. USSR—2. RSFSR—3. UkSSR—4. 

BSSR—5. UzSSR—6. KaSSR—7. GSSR—8. AzSSR— 
9. LiSSR—10. MSSR—11. LaSSR—12. KiSSR—13. 

TaSSR—14. ArSSR—15. TuSSR—16. ESSR 

to stomach cancer (1981-1985) was noted in Tadzhiki- 
stan among both sexes (5.0% and 5.9%) and in Kirghizia 
among men (8.1%). In 1985, the highest morbidity 
(standardized indices) were recorded in the RSFSR (49.8 
per 100,000 population among men and 21.2 among 
women), in the BSSR (43.7 and 19.3), and in the Kazakh 
SSR (43.5 and 17.2); the lowest was recorded in the 
Georgian republic (14.9 and 7.1) and in the Moldavian 
republic (23.5 and 10.0). 

Figure 2, continued. 

Rectal cancer accounts for 4.3% in the structure of 
morbidity due to malignant neoplasms. The overall 
frequency indices of morbidity for the country as a whole 
and for the union republics (excluding the BSSR, Lithua- 
nia, and Estonia) is higher among urban residents. The 
highest morbidity (unadjusted index) in 1985 was noted 
in the Ternopol (25.2 per 100,000 population), Kiro- 
vograd (18.5), Magadan (17.7), and Poltava (17.6) 
oblasts. The highest standardized indices for morbidity 
among men and among women were recorded in Estonia 
(13.9 and 8.5) and Lithuania (12.6 and 8.1), republics 
with a diet rich in animal fats and proteins, but poor in 
dietary fiber; the lowest were recorded in the Central 
Asian republics. The average annual rate of growth 
(1981-1985) of morbidity among men (4.4%) was higher 
than among women (2.3%).  The growth took place 
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among individuals of both sexes, primarily because of 
those over 60 year of age. Among men, the growth was 
most pronounced in Turkmenia (17.4%), Moldavia 
(11.3%), and Azerbaijan (9.2%); among women, in 
Tadzhikistan (10.3%), Moldavia (7.0%), and Uzbekistan 
(5.5%). A drop in morbidity due to rectal cancer was 
noted only in women, in Kirghizia (-7.1%), Turkmenia 
(-3.8%), Armenia (-3.7%), and the BSSR (-0.2%). 

The percentage of cancer of the pharynx in the structure 
of morbidity due to malignant neoplasms among the 
USSR population is comparatively low (2.0%). In six 
republics (including the largest of the republics—the 
RSFSR, the Ukraine, and the BSSR), overall frequency 
indices indicate that urban residents are afflicted less 
often than are rural residents. The unadjusted frequency 
indices reach their highest levels in the Tula (8.2 per 
100,000), Tambov (7.7), Odessa (7.5), and Pskov (7.5) 
oblasts. A steady growth in the age-related indices of the 
morbidity of the male population of the USSR is 
observed from the age of 40. The growth of the standard- 
ized index for the period 1981 through 1985 is 18.8% 
among men, with an average annual rate of growth of 
3.3%; a stabilization of the level of morbidity is noted 
among women for the country as a whole. The highest 
rate of growth of morbidity among men was recorded in 
Kirghizia (17.8%), Latvia (7.9%), and the BSSR (5.1%); 
among women it was in Lithuania (20.4%), Lativa 
(13.3%), the BSSR (12.5%), and Moldavia (10.7%). The 
most pronounced drop in morbidity indices was among 
women in Uzbekistan (-15.2%), Estonia (-10.6%), 
Tadzhikistan (-9.4%), Georgia (-6.9%), and Armenia 
(-6.1%). In 1985, men were most often afflicted with 
pharyngeal cancer in Lithuania (standardized index of 
10.3 per 100,000), Armenia (10.1), and the RSFSR and 
the Ukraine (9.7 in each); women were most often 
afflicted in Turkmenia (1.0), Azerbaijan (0.8), and 
Tadzhikistan and Armenia (0.7 in each). 

The number of individuals with first-time diagnosis of 
lung cancer in 1981-1985 increased by 18.6% and 
exceeded 96,000. The unadjusted frequency index of 
morbidity over this period rose by 14.5%, the standard- 
ized index by 14.8%. The morbidity of urban residents in 
overall frequency indices is higher than among rural 
residents, especially in the republics with a poor 
accounting: it is 7.4-fold higher in Tadzhikistan, 3.9-fold 
higher in Turkmenia, and 2.2- to 2.6-fold higher in 
Uzbekistan, Kirghizia, and Azerbaijan. Rural residents 
in the Ukraine are afflicted more often than are urban 
residents by a factor of 1.2; the same is true in the BSSR 
and Lithuania (by a factor of 1.6). In 1985, high unad- 
justed frequency indices of morbidity were noted in the 
Kirovograd (58.7 per 100,000), Tula (57.7), Saratov 
(56.6), and Pskov (55.7) oblasts and in the Altay Kray 
(56.0). Over the period of 1981 through 1985, the 
standardized index of morbidity due to lung cancer 
increased by 14.4% among the male population of the 
country and by 2.7% among the female population, with 
respective average annual growth rates of 3.4% and 0.7%. 
The highest level of morbidity among males in 1985 was 

recorded in the RSFSR (73.3 per 100,000), Estonia 
(67.0), and the UkSSR (66.4); among women, in the 
UkSSR (9.0) and in the Moldavian and Estonian repub- 
lics (8.2 each). According to our data,4 there is a high 
correlation between the dynamics of morbidity due to 
lung cancer in individual republics and the per-capita 
expenditures on tobacco products taken with an interval 
of 12-15 years (from 0.649 in Georgia to 0.940 in the 
BSSR). 

Neoplasms of the skin accounts for 11.4% of malignant 
neoplasms in the structure of morbidity among the 
USSR population. In 1985, in the structure of morbidity 
among women, skin cancer moved from third place to 
second. The unadjusted frequency indices of morbidity 
are higher in urban residents: by a factor of 2.6-4.4 in the 
Central Asian republics, 2.1 in Kazakhstan, 1.7 in Azer- 
baijan, and 1.3 in Estonia. Usual morbidity indices are 
higher among rural residents in the BSSR (1.2-fold) and 
Armenia ((1.8-fold) only. In 1985, the highest levels of 
unadjusted morbidity indices were observed in the Kras- 
nodar (59.1 per 100,000) and Stavropol (48.9) krays and 
in the Kherson (51.2), Nikolayev (49.5), Kirovograd 
(49.3), Odessa (48.7), Sumy (45.8), and Volgograd (45.5) 
oblasts. Over the 1981-1985 period, the standardized 
indices for morbidity due to malignant neoplasms of the 
skin increased among men by 7.9% and among women 
by 3.2%, with average annual rates of growth of 1.9% and 
0.7%, respectively. The highest levels of morbidity in 
1985 among individuals of both sexes were recorded in 
the Ukraine (men, 27.8; women, 21.4), Moldavia (26.4 
and 22.8), and Estonia (25.5 and 21.5). 

The standardized indices of morbidity due to melanoma 
of the skin grew over the period of 1982-1985 among 
women by 16.2% (to 2.01 from 1.73); in spite of a drop 
in morbidity in 1985, among men the growth in mor- 
bidity over 1982-1985 was still 7.9% (to 1.63 from 1.51). 
Unlike skin cancer, melanoma is encountered in women 
more often than in men (in 100 women for every 85 
men). Turkmenia, Uzbekistan, and Azerbaijan are 
exceptions (see Table 7). The median of the age distri- 
bution of melanoma patients is considerably lower than 
among skin cancer (see Table 4). There is a high corre- 
lation between morbidity due to malignant neoplasms of 
the skin and lip cancer, which is completely consistent 
with the parallels between their geographical prevalence 
and the intensity of ultraviolet solar radiation, degree of 
pigmentation of the skin, and certain occupational fac- 
tors. 

Breast cancer occupies fourth place in the structure of 
morbidity due to malignant neoplasms among the coun- 
try's population (8.0%) and first place in the structure of 
the female population (15.6%). The unadjusted fre- 
quency indices of morbidity are higher among urban 
residents, especially in the republics of Central Asia 
(higher by a factor of 2.6-6.5) and Transcaucasia (higher 
by a factor of 1.8-3.6). That correlation does not exceed 
1.5 in the Baltic republics, the BSSR, and Moldavia. 
Morbidity is 25.0 per 100,000 population or greater in 
the Dnepropetrovsk (25.0), Voroshilovgrad (26.0), Tula 
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(26.2), Ivanovo (26.8), and Odessa (33.6) oblasts. The 
standardized index of morbidity among women 
increased over the 1981-1985 period by 16.2%, with an 
average annual growth rate of 3.8%. Morbidity dropped, 
by 8.8%, only in Kirghizia (average annual growth rate, 
-2.3%). The highest morbidity due to breast cancer was 
in the Baltic republics (17.5-20.4 per 100,000 popula- 
tion), the Ukraine (17.0), Georgia (16.6), and Armenia 
(16.4); the lowest was in the Central Asian republics 
(7.2-10.4), which was associated with the varying inten- 
sity of the action of factors that are responsible for a 
hormonal background in the body. We established that 
there is elevated risk for breast cancer when there is any 
deviation from certain "physiological norms" typical of 
a given population, regardless of whether the deviation is 
above or below.' 

The percentage of cervical cancer in the structure of 
morbidity due to malignant neoplasms is dropping and 
accounted for an average of 4.2% in 1985 for the entire 
population of the country. The unadjusted frequency 
indices of morbidity are higher in among urban residents 
in the republics of Central Asia (by a factor of 1.6-8.3) 
and Transcaucasia (by 1.4-3.9). The rural population is 
afflicted considerably more often than is the urban 
population in Moldavia (rural higher by 1.7-fold), the 
Ukraine (higher by 1.5-fold), and in Estonia and the 
BSSR (higher by 1.4-fold). The highest unadjusted fre- 
quency indices were recorded in the East Kazakhstan 
(45.1 per 100,000), Alma-Ata (20.9), and Dzhambul 
(20.0) oblasts. Within the range of 15.0-16.8 per 100,000 
population were indices for the Voroshilovgrad (15.0), 
Perm (15.2), Sumy (15.1), Kurgan (115.3), Odessa 
(16.2), Zhitomir (6.1), and Grodno (16.8) oblasts and in 
the Chuvash ASSR (15.3). Cervical cancer is a demon- 
strative example of the effect preventive measures have 
on prevalence of a disease.2 Over the period 1981-1985, 
the unadjusted frequency index of morbidity due to 
cervical cancer dropped by 13.2%, and the standardized 
index dropped by 11.8 

(average annual rate of growth, -3.1%) because of the age 
group 50-59. In those under 40 and in those over 70, the 
morbidity indices stabilizes. The highest morbidity due 
to cervical cancer in 1985 was in Moldavia (unadjusted 
index of 21.2 per 100,000, standardized index of 18.8), 
Kazakhstan (15.5 and 15.5), the Ukraine (21.4 and 14.8), 
and Kirghizia (12.6 and 14.7). 

The percentage reflected by malignant neoplasms of 
lymphatic and hemopoietic tissue is holding steady at 
4.4-4.5%. In terms of unadjusted frequency indices, 
urban and rural residents are afflicted with roughly the 
same frequency in the Ukraine, the BSSR, Georgia, and 
Moldavia. Morbidity is highest among the rural popula- 
tion of Lithuania. In the other republics and on average 
throughout the country, the morbidity among the urban 
population is higher than among the rural population. 
The highest levels of unadjusted frequency indices of 
morbidity in 1985 were noted in the Odessa (17.4 per 
10,000), Tula (16.2), Cherkassy (15.5), Kharkov (15.4), 
Voroshilovgrad (15.2), and Mogilev and Poltava (15.0 

each) oblasts. The highest levels of standardized indices 
in 1985 was noted in Estonia (17.3 among men and 11.8 
among women), Lithuania (16.4 and 11.0), Latvia 16.0 
and 11.4), and Armenia (14.7 and 10.8). The average 
annual rate of growth (1981-1985) was especially high in 
Tadzhikistan (25.5% among men and 19.5% among 
women), Uzbekistan (9.6% and 12.3%), and Armenia 
(5.6% and 3.7%), which is more than likely associated 
with improved record-keeping in this category of 
patients. 

Over the five-year period of 1981-1985, the number of 
persons who died from malignant neoplasms in the 
USSR grew by 37,200 (9.8%) and reached 417,600 by the 
end of the period (Table 10), which amounts to 14.2% of 
the total number of individuals who died from all causes. 
Occupying first place in the structure of mortality rate 
among the USSR population is stomach cancer, second 
place is held by lung cancer, and third place is held by 
breast cancer. A similar relationship is maintained 
among the basic forms of malignant neoplasms when 
frequency indices of mortality are examined. The mor- 
tality levels are dropping for stomach cancer and cervical 
cancer, with average annual growth rates of-1.16% and 
-2.3%, respectively. On average, for all malignant neo- 
plasms, the mortality index increased over the five-year 
period by 6.0%, with an average annual growth rate of 
1.5%. Particularly intense was the growth associated with 
lip cancer and cancer of the oral cavity and throat (5.3%), 
prostate cancer (4.9%), and colon cancer (4.3%). 

The average annual rate of growth of morbidity on the 
whole and for most forms of tumors is higher than the 
mortality rate. The opposite picture is observed with 
malignant neoplasms of the esophagus, pharynx, and 
skin (Figure 3). The rate of growth (1982-1984) of 
morbidity due to melanoma of the skin (3.6%) is twice as 
high as that for skin cancer (1.5%). The morbidity rate 
associated with stomach cancer and cervical cancer is 
dropping at faster rates than is the mortality rate. 

On the whole, the lag of the growth rates associated with 
mortality behind those associated with morbidity, plus 
the increase in the index of accumulation of contingents 
of patients, indicates definite progress in the struggle 
against cancer. 
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Key: 1. Table 10. Mortality rate due to malignant neoplasms among USSR population in 1981-1985—2. Absolute 
number of deaths—3. Structure of causes of death (in %)—4. Frequency per 100,000—5. Average annual rate of 
growth—6. Tumor site—7. Lip, oral cavity, throat (140-149)—8. Esophagus (150)—9. Stomach (151)—10. Small 
intestine (152)—11. Colon (153)—12. Rectum, rectosigmoid flexure, anus (154)—13. Pharynx (161)—14. Trachea, 
bronchi, lungs (162)—15. Bones and connective tissue (170)—16. Skin (172, 173)—17. Breast (174, 175)—18. Cervix 
(180)—19. Other malignant neoplasms of the cervix (184)—20. Prostate (185)—21. Uropoietic organs (188,189)—22. 
Lymphatic and hemopoietic tissue (200-208)—23. Leukemia (204-208)—24. All malignant neoplasms (140-208) 
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Figure 3. Average annual rate of growth of indices for 
morbidity and mortality due to malignant neoplasms 

among the USSR population in 1981-1985. Light col- 
umns represent morbidity; cross-hatched columns repre- 

sent mortality. 1. Total—2. Oral cavity, throat—3. 
Esophagus—4. Stomach—5. Rectum—6. Pharynx—7. 

Lungs—8. Skin—9. Breast—10. Cervix—11. Lymphatic 
and hemopoietic tissue 
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Status of Pay Medical Cooperatives 
18400196 Moscow ARGUMENTYIFAKTY in Russian 
No 2, 1989 p 4 

[Article by G. Shvyrkov, candidate of economic sciences, 
V. Grishin, physician, economist: "Medical Coopera- 
tives: the First Year"; subhead "Every Fourth Health 
Cooperative Is Short of Exercise Equipment"] 

[Text] The opening of medical cooperatives has caused 
considerable controversy both among organizers of the 
service for the protection and improvement of health 
and in wide-ranging sectors of the general public. How- 
ever, the absence of statistical data on a wide range of 
problems concerning the activity of these cooperatives is 
preventing an objective analysis of the phenomenon. But 
an opportunity to do so has appeared. In 1988, the USSR 

Academy of Sciences Institute of Economics and Fore- 
cast of Scientific and Technical Progress and the All- 
Union Scientific Research Institute of Social Hygiene, 
Economics and Health Care Management imeni N. A. 
Semashko conducted a study, the results of which we 
suggest our readers become familiar with. 

The activity of 75 cooperatives operating in 60 cities of 
9 union republics was analyzed, and individuals visiting 
13 treatment-and-consultation, health-improvement, 
and medical-and-social cooperatives in Moscow were 
surveyed (the survey included more than 1400 persons). 

The studies showed that the overwhelming majority of 
the cooperatives is situated in leased space. Some 6.4% 
of the cooperatives have their own space. 

Difficulties in creating the material and technical base 
necessary for normal operation are precisely the basic 
causes impeding the development of cooperatives in the 
health care sector. A shortage of medical equipment and 
apparatus was noted in 69% of the cooperatives, and the 
absence of accomodations in 56%. More than 30% (we 
surveyed the directors of cooperatives) indicated the 
absence of procedural materials on setting up coopera- 
tives and on the economic, juridical, and financial 
aspects of their operation. 

Who Performs the Treatment? 

A study of the regular staff of the cooperatives showed 
that physicians constitute the majority of those working 
in them (59%), while physicians make up only 21% of the 
staff of cost-accounting medical institutions, which also 
provide fee-based services to the public. 

About 6% of the physicians working in the medical 
cooperatives are doctors of medical sciences, while 24% 
are candidates of medical sciences and 44% are physi- 
cians with a higher qualification category or a first 
qualification category. 

According to the Coopertive Activity Cooperation Law, 
a person work in a cooperative in his free time or he may 
choose it as his primary place of employment. The study 
showed that 10% of the physicians working in coopera- 
tives preferred them as their primary place of employ- 
ment (in Moscow, that figure was 5%). The percentage of 
mid-level medical workers who work only in coopera- 
tives was twice as high. This, in our opinion, indicates 
the beginning of a drain of medical workers into coop- 
eratives. 

The growth of the sector in health care with individual 
units and cooperative units has led to the fact that, at 
present, a new set of priorities is forming among highly 
skilled workers in their choice of work assignment. Work 
in a cooperative is the first choice. The second choice is 
work in an ITD [expansion not further identifed], and 
after that, in cost-accounting institutions. As physicians 
in private practice and those who work in cooperatives 
point out, primarily two factors affect these choices— 
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material incentive and the desire to develop one's pro- 
fessional capabilities more fully. 

The study determined the percentage of funds that go to 
wages for cooperative workers. On average, 61 % of the 
revenues go to wages. There is a big spread here: some 
cooperatives allocate only 30% of capital received for 
their services to the wage fund, while others allocate 
85%. The latter include most often are newly set-up 
cooperatives. 

The search for stable revenue sources compels coopera- 
tives to seek new forms of services. That is why, in 
addition to performing services that are paid for directly 
by individual consumers, medical cooperatives actively 
seek to sign contracts with enterprises in which they 
provide the enterprises with services involving treatment 
and health improvement. More than 41% of the cooper- 
atives do this type of work. 

Who Is Treated? 

Among those surveyed in the cooperatives, most were 
workers (73.5%). Pensioners made up 10%, and students, 
4.8%. 

The No. 1 reason that people seek paid medical care in 
cooperatives is, in the opinion of the patients, the better 
qualifications of the physicians (56.4%). Other reasons 
include the lack of appropriate medical specialists in 
rayon polyclinics (34.9%) and the more considerate 
attitude of cooperative medical personnel (33.9%). 

Regrettably, in spite of the measures taken by the coop- 
eratives, there is a problem with lines there, too (this was 
pointed out repeatedly by the visitors in their remarks). 

The sociological study made it possible to single out the 
kinds of physicians visited most frequently and the most 
frequent types of treatment and diagnostic procedures 
performed: 

—Gynecologist—14.6% 

—Neuropathologist—7% 

—Urologist—7% 

—Stomatologist—6.7% 

—Acupuncture—4.9% 

—Physical therapy—4.5% 

—Gastroenterologist—4.1% 

—Psychotherapist—3.6% 

—Exercise therapy—3.2% 

—Massage—3.1 % 

—Iridodiagnosis—3.1% 

—Surgeon—3.1 % 

—Cardiologist—2.5% 

—Endocrinologist—2.5% 

—Ophthalmologist—2.5% 

—Anesthesiologist—2.4% 

As seen from the table, there is no clear-cut leader among 
the services rendered in the medical cooperatives. How- 
ever, if you consider the fee-based forms of medical 
assistance to be a unique indicator of the status of the 
state service for safeguarding and improving public 
health, this information may be used by health care 
organizers in making specific decisions concerning med- 
ical care planning. 

A 'Painful' Question 

Regardless of whether a patient received consultation, a 
course of therapy, or a diagnostic workup, 13.6% of the 
patients paid as much as 5 rubles for one visit to a 
cooperative; 28.6% paid as much as 10 rubles; nearly 
27% paid as much as 15 rubles; 8.4% paid as much as 20 
rubles. That is, almost 79% of those surveyed paid 20 
rubles or less for one visit to a medical cooperative. 

A visit cost as much as 30 rubles for 8.2% of those 
surveyed, while it cost as much as 50 rubles for 6.2% and 
60 rubles for 0.8% In addition, 7.3% of the patients paid 
more than 60 rubles for one visit. 

We must explain that among the services performed here 
are expensive forms of medical assistance—stomatology 
and prosthodontics, cosmetic surgery, termination of 
unplanned pregnancies, psychotherapy, speech therapy, 
and individual diagnostic workups. 

Almost half of the patients reported that the cost of 
medical care in a medical cooperative was a strain on the 
family budget. 

To the question of whether the medical and health- 
improving services provided by the cooperatives was 
thought to be satisfactory, some 48% of the respondents 
replied affirmatively; only 4.6% of those surveyed were 
dissatisfied with the organization and found the quality 
of the medical care provided to be unsuitable. The others 
had difficulty responding. 

Some patients noted that the hours kept by the special- 
ists are not always convenient and that medical per- 
sonnel sometimes had an inconsiderate (!) attitude. 

To the question of whether they would return to the 
cooperative if necessary, 62.7% of the respondents 
answered affirmatively, 34.6% were uncertain, and only 
2.7% do not wish to return to a medical cooperative for 
services. 
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[Report on conference by V. N. Titayev and P. A. 
Melnik: "Soviet-Iranian Conference"] 

[Text] The 35th Soviet-Iranian Conference on Plant 
Quarantine and Protection was held in Teheran in 
October 1988. 

Reports on measures to control the Morocco locust and 
potato pests and diseases, especially bacterial and virus 
ones, in border regions of the USSR and Iran in 1988, on 
the plan for this work for 1989, and on the quarantine 
state of USSR and Iran territory were heard at meetings. 
Steps ensuring the observance of phytosanitary require- 
ments placed on exported agricultural products and the 
system of quarantine control of the import, transporta- 
tion, and use of imported seeds and planting stock were 
also discussed. The registration and tests of pesticides, 
integrated corn protection in the USSR, systems of 
cotton and rice protection against pests and diseases in 
Iran, and steps to control moths in orchards were also 
mentioned. 

The parties considered it necessary to improve measures 
aimed at destroying quarantine organisms, including 
methods of decontaminating warehouse premises with 
products intended for export and of forecasting with the 
use of pheromone traps, as well as to ensure the obser- 
vance of phytosanitary requirements during the trans- 
portation of agricultural freight. It was proposed to 
develop cooperation for increasing the efficiency of 
agricultural crop protection in the border regions of the 
two countries. An exchange of scientific and technical 
information and the organization of short-term periods 
of training specialists of both countries will contribute to 
the development and introduction of the biological 
method of controlling quarantine and other pests. 

In 1988, owing to promptly taken measures, the herd 
form of the Morocco locust was not noted on USSR and 
Iran territory. Constant observations of the pest's habi- 
tats will continue. 

In 1989 a joint Soviet-Iranian Commission will visit the 
border regions of the two countries for the purpose of 
studying the phytosanitary situation. The next 36th 
Conference on Plant Quarantine and Protection is to be 
held in Moscow in September of this year. 

COPYRIGHT: VO "Agropromizdat", "Zashchita ras- 
teniy", 1989 
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