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[Text] Long-duration spaceflights would be impossible
without means for preventing the unfavorable influence
of weightlessness upon the human body—means that
would be capable of ensuring highly efficient cosmonaut
performance in all phases of the mission and successful
readaptation to terrestrial conditions following the mis-
sion.

The system of preventive measures used today>® has
made it possible for man to remain in weightlessness for
up to 326 days.

However, the experience gained from long-duration
spaceflights has posed a number of new problems for
space medicine, and on their solution hinges the feasi-
bility of further increasing the duration of spaceflights.
The significance of changes in the musculoskeletal
system, metabolism, the functional state of digestive
organs, the urinary system, the red blood system, and the
body’s immune response increases with prolonged expo-
sure to weightlessness.2”’” Preventive measures directed
primarily at maintaining the functional level of the
cardiorespiratory system are not enough to prevent such
changes: specific preventive and corrective means are
needed. Adaptation of the cardiovascular system to
weightlessness is also not limited to merely an acute
period: problems of organ hemodynamics, microcircula-
tion, and lymphatic circulation—which are closely asso-
ciated with factors regulatory changes and with changes
in organs at the tissue and cellular levels—become pre-
eminent as the duration of spaceflight lengthens.

Any further lengthening of the duration of spaceflights
would require that the system of preventive measures be
made more efficient and that it be refined and supple-
mented. The experience that has been gained by medical
support of spaceflights indicates that the time available
for use of preventive means—especially physical condi-
tioning (PC)—conflicts somewhat with the growing
amount of the job-related activities of cosmonauts.

It should be noted that illnesses, the probability of which
grows as the duration of a spaceflight increases, will also
be an obstacle to the performance of PC; specific use of
preventive and corrective means that restore the func-
tional state of the human body in the course of space-
flight would be required during the recovery period.

Thus, the system for preventing the unfavorable effects
of spaceflight factors must be more flexible, it must be
integrated, and it must involved the possibility both of
preventing changes and of correcting those that arise.

Aerospace Medicine 1

Strict bedrest in an antiorthostatic position is the most
widespread model of weightlessness in terrestrial condi-
tions that may be used over a lengthy period of time.*
Joint work by researchers, physicians specializing in
medical supervision, and the developers of preventive
means oversee the complex of preventive measures; its
refinement, individualization and supplementation; and
the proper assessement of the effectiveness of various
preventive systems.

The purpose of research on 370-day antiorthostatic
hypokinesia was to improve the complex of preventive
measures that are designed for use during long space
flights.

The first objective—and a fundamental one—was to
improve the PC system, which entailed:

» studying the effectiveness of various conditioning
tactics

« assessing the decline in fitness after intervals of no
PC for various durations of bedrest

* developing and testing systems of recovery of the
body’s functional level during bedrest after a lengthy
interval of no PC

* testing promising simulators and equipment for the
automated control of training and for medical mon-
itoring during training

The second objective was to study the effectiveness of
pharmaceutical preparations that avert metabolic
changes in tissues of the locomotor system, to study
metabolism, and to ensure an adequate level of energetic
and plastic processes during times of intensive physical
conditioning.

The third objective was to assess the effectiveness of
means for day-to-day correction for hemodynamic shifts
and hydro-ionic homeostasis.

Ten essentially healthy male volunteers aged 27-42 years
took part in the research. They were divided into two
groups of five persons each. Group 1 used a complex of
preventive measures including both PC and pharmaco-
logical drugs for adjusting metabolism, the state of bone
tissue, and digestive functions throughout the entire
bedrest period.

In the PC, the conditioning microcycle in both groups
consisted of four days (three days of physical condi-
tioning and one day of rest). The conditioning was
conducted in horizontal position on the treadmill of a
Podveska unit® and on a bicycle ergometer hooked up to
a Fiziotest instrument that controls physical condi-
tioning on the basis of both a built-in program and pulse
frequency feedback.! In addition, physical conditioning
also included a set of exercises with expanders.

Prior to the bedrest period and twice in its course, group
1 underwent cycles of ultraviolet irradiation for the
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purpose of raising the body’s overall resistance and
preventing vitamin D deficiency.’

The subjects of group 2 remained in antiorthostatic
hypokinesia without the use of preventive means for 120
days, after which the functional capabilities of the body
were restored with physical conditioning performed by
the subjects for two months, while they remained on
bedrest. After 180 days of bedrest, that group was used to
test promising physical training programs and auxiliary
methods that raise the effectiveness of physical condi-
tioning and promote recovery after physical exertion.

Group 2 subjects underwent pharmacological correction
after 150 days of bedrest, if there were indications for
such.

In the final stage of the experiment, both groups used the
most effective PC regimes and means for day-to-day
correction of water-salt metabolism and hemodynamics.
A Karkas bladderless partial-pressure suit,” water-
electrolyte additives and a vitamin-protein complex
were used for that purpose.

In order to increase orthostatic stability, group 2 was also
subjected to ODNT [not further identified] conditioning
combined with myo-electrostimulation.

The general structure of the research was based on the
system of preventive measures, and the principal objec-
tive was to assess the effectiveness of the preventive
means utilized at various stages of the research. The
general structure of the research is shown in the table
below.

General Structure of the Research
I. Cardiorespiratory system
A. Studies at rest
1. ECG, polycardiography, plethysmography
2. Dynamic ECG
3. Ultrasound studies of heart and vessels
4. Radioisotope studies: Blood redistribution:
regional and organic hemodynamics; tissue
and regional lymph flow; blood filling of
internal organs
5. Tissue oxygen conditions and regional circu-
lation by polarigraphic method
6. Respiratory biomechanics and determina-
tion of diaphragm’s reserve capacities
B. Functional tests
1. Tolerance of accelerations + Skh [not further
identified]
2. Posture tests
2.1. Orthostatic test (including jointly with
radioisotope studies)
2.2. Antiorthostatic test (together with ultra-
sound study)
3. Tests with physical exertion
3.1. Maximum physical exertion test on
treadmill
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3.2. Physical exertion test on bicycle ergom-
eter: together with ultrasound studies;
together with radioisotope studies;
together with use of Fiziotest complex

3.3. Physical exertion test on treadmill in
recumbent position

II. Musculoskeletal system

A. State of bone tissue
1. Noninvasive methods

1.1. Single-photon absorptiometry (heel,
lower leg, forearm)

1.2. Two-photon absorptiometry (spinal
column, femoral neck and diaphysis)

1.3. Computerized tomography (spinal
column, femur, lower leg)

1.4. Neutron-activation analysis of calcium
content (foot, spinal column, hand)

1.5. Ultrasound diagnosis

2. Biopsy of the iliac crest (physicochemical
properties, mineral composition, strength
characteristics)

B. Muscular system and neuromuscular apparatus

1. Muscle speed-power properties and effi-

ciency

1.1. Isokinetic dynamometry (voluntary
contractions)

1.2. Isometric tendometry (induced contrac-
tions)

1.3. Sports testing of muscle groups

. Anthropometry

. Reflexometry (T- and H-reflexes)

. Motor regulation (posture regulation, precise
movements, activity of motor units, integral
tremorography)

5. Study of muscle biopsies (morphological, his-
tochemical analyses)

II1. Metabolism and its regulation

A. Biochemical analyses
1. Balance studies
2. Biochemical analyses of blood and urine
2.1. Blood ionic composition
2.2. Concentration of protein, blood protein
fractions, products of nitrogen metabo-
lism in blood and urine
2.3. Blood lipid spectrum
2.4. Lipid peroxidation
2.5. Metabolites of carbohydrate metabo-
lism
2.6. Blood enzymes
2.7. Baseline levels of hormones and bioac-
tive substances in blood, their excretion
with urine

3. Daily rhythms of parameters characterizing
water-salt metabolism and its regulatory
system

B. Functional tests
1. Calcium gluconate administration (peroral,
intravenous) test

HwWN
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. Insulin injection test
. Glucose load test (including with analysis of
hormone parameters)
4. ADH injection test
5. Analysis of biochemical parameters during
physical exertion test
6. Analysis of biochemical parameters during
use of day-to-day water-salt metabolism
adjustment drugs
7. Analysis of biochemical parameters in
response to vestibular effects
IV. Digestive system
1. Analysis of digestive enzymes in blood, stool,
duodenal juice
2. Analysis of the stomach’s acid-forming func-
tion (acid test, intragastric pH measurement)
3. Duodenal probe and analysis of bile acid
spectrum
4. Ultrasound studies of digestive organs
V. Hematological analyses
1. Analysis of peripheral blood
2. Analysis of hemoglobin weight
3. Study of iron metabolism
3.1. Ferrotsironovaya [translation
unknown] load
3.2. Radioisotope method
4. Analysis of erythrocyte metabolism
VI. Immunological analyses
1. Cellular immunity factors
2. Humoral immunity factors
3. Immunological mechanisms regulating cal-
cium metabolism and state of bone tissue

W N

Note: Psychophysiological, ophthalmological and
hygienic examinations were conducted monthly during
the experiment.

Once every two months, at the end of each of the PC
regimes, a cycle of physiological tests was conducted, to
include an orthostatic test, a treadmill test involving
maximum physical exertion, noninvasive bone-tissue
analysis, a study of the state of the muscular system and
assessment of physical condition, biopsy of muscles of
lower leg, biochemical blood and urine analyses, tests
involving exposure of the lower half of the body to
negative pressure, etc.

G-load tolerance on a centrifuge was studied on the
120th, 240th and 360th days of bedrest. Thorough
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examinations of cardiovascular function and hematolog-
ical analyses were conducted monthly during bedrest.

The mineral balance was studied in the background
period and in the entire period of bedrest, and biopsies
of the iliac crest were taken at the beginning and end of
bedrest and, in group 2, on the 115th day of bedrest.

The preliminary results indicate that the complex of
preventive measures used during the 370-day bedrest are
effective.
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[Text] Creation of a closed-loop water-supply cycle is
one of the principal tasks in the development of life-
support systems for the crews of aerospace vehicles. 5.7.8
The catalytic oxidation method is the most versatile of
the known water regeneration methods.® However, oxi-
dation of water impurities with oxygen proceeds at a
temperature of 150-500°C, and it involves large energy
expenditures.

The possibility of achieving a high degree of water purity
through liquid-phase oxidation of impurities by
hydrogen peroxide in the presence of oxide and other
nonmetallic catalysts was demonstrated by Vasilenko et
al.?? The end products of low-temperature oxidation of
phenol and acetone by that method are water and carbon
dioxide. Hydrogen and carbon become the products
formed from organic compounds binding with oxygen in
the oxidizer.

Catalytic decomposition of hydrogen peroxide occurs
simultancously with oxidation of impurities. Water is
also formed, and oxygen is liberated, which may be used
to regulate the composition of the atmosphere in sealed
craft.

Obviously, the quantity of pure water in a regenerating
system based on catalytic oxidation of impurities by
hydrogen peroxide will increase. The carbon ledeC that
is released may be recycled by known methods.®

In connection with the above, the ratio of gaseous
products of catalytic reactions involving various concen-
trations of oxidizer was investigated, and the quantity of
water forming in those reactions was determined.
Removal of phenol from water was adopted as the model
of the process.*

Procedures

The naturally occurring mineral siderite containing 22.3
percent Fe?* by weight, pulverized to a particle size of
0.25 mm, and aqueous solutions of chemically pure
phenol and hydrogen peroxide were used, with the total
volume of the liquid phase being 10-20 ml. Oxidation
was carried out with solutions having an initial temper-
ature of 20-22°C; magnetic stirring was employed. The
kinetics of the catalytic processes were monitored on the
basis of the volume of oxygen and carbon dioxide
released.? The degree of phenol conversion was deter-
mined from the equation a = (CO,)/(CO,)t, where (CO,)
is the volume of carbon dioxide released by oxidation of
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phenol and corrected to normal conditions, and (CO,)y
is the theoretical volume, corresponding to complete
oxidation of phenol in the conditions of the experiment.

Results and Discussion

It was established that the rate of the overall process of
phenol oxidation is proportional to the concentration of
the oxidizer, with the order of the partial catalytic
reactions being different. Oxidation of phenol down to
carbon dioxide proceeds as a second-order reaction,
while the rate of oxygen release is described by the
equation

Vo, = ky [H20]!48.

Complete oxidation of 0.05 M C¢HsOH in the condi-
tions of the experiments required an oxidizer content of
0.7 M H,0,. Therefore, with 0.5 M H,0,, the CO,/O,
ratio in the mixture of released gases is only 12.8 percent
after 30 min. As the concentration of the oxidizer
increases, the value of CO,/O, rises substantially, in
correspondence with the orders of the partial catalytic
reactions noted in Table 1.

Table 1. Effect of H dr en Peroxide Concentration on
the Ratio of Gaseous Products and Oxidizer Consumptlon
0o05M phenol 0.5 g siderite, 20°C)

Initial H207 Con- CO2/03 Ratio, % by Proportion of Cata-
centration, moles/ volume lytically Decomposed
liter Hydrogen Peroxide,
%
0.5 12.8 39.2
0.7 38.3 46.3
1.0 40.4 48.6
1.5 61.9 46.7
2.0 87.2 46.6
25 — 48.0

The order of the reaction in which carbon dioxide is
formed is 0.544-0.558 in relation to the phenol concen-
tration after 30 minutes of oxidation, while it is close to
2 in relation to catalyst content in the presence of
0.25-0.75 g siderite. In light of the established dependen-
cies, the overall equatlon for the kinetics of carbon
d10x1de release may be written in the following form:

Veo, =k, [CgHsOH]"*¢ [H,0,]* [Fe** 2.

Using the volume of oxygen released, we find the propor-
tion of hydrogen peroxide expended in catalytic decompo-
sition in the reaction 2H,0,=2H,0+0,. Based on water
vapor pressure, temperature and atmospheric pressure, it
was established that, given an initial H,O, concentration of
0.7-2.5 M, a range of 46.3-48.6 percent of the oxidizer is
expended through catalytic decomposition in relation to
0.5 g siderite in 40 min (see Table 1).
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It should be noied that as the siderite concentration is
increased from 0.5 g to 0.75 g to 1 g, the relative
proportion of catalytically decomposed hydrogen per-
oxide also rises, assuming values of 48.2 percent, 56.8
percent and 64.5 percent. We find from the quantity of
carbon dioxide released that for 1 g of siderite, 42.3
percent of the oxidizer introduced into the system was
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utilized in 30 minutes to oxidize phenol. Then the total
quantity of expended hydrogen peroxide exceeds its
total initial concentration in solution by 6.8 percent.
The degree of conversion of phenol into CO,, which is
found by the method indicated above, is also more
than 100 percent in some cases (Table 2, numerator).

Degree of Conversion of Phenol into Carbon Dioxide (0.05 M phenol, 0.5 g siderite, 21°C)

Hydrogen Peroxide Concentration, moles/liter
Oxidation Time, min 0.5 0.7 1.0 15 2.0
15 2.56 5.04 6.1 6.95/7.0 22.6/22.5
20 294 12.1 15.4 22.8/22.6 56.5/54.3
25 445 16.9 21.2 40.4/38.2 91.1/80
30 5.0 18.9 26.9 55.8/49.0 113.0/92.5
35 5.93 20.2 29.6 65.2/53.5 130.5/99.8

Siderite contains iron (2+) in hydroxocarbonate form,
which may serve as an additional source of carbon
dioxide and as a factor inflating the values of the degree
of phenol conversion. The initial pH of the aqueous
solution consisting of phenol and hydrogen peroxide is
5.4-5.7, and the pH reaches a minimum value of 1.81 in
the course of phenol oxidation. In this connection we
studied release of CO, and O, in the system under
analysis in the absence of phenol at pH values from 5.4
to 1.7, adjusted by the addition of HCL

The rate of oxygen release in the H,0-H,0,-HCl-siderite
system is shown in Figure 1, and it is consistent with
general ideas concerning retardation of heterogeneous-
catalytic decomposition of hydrogen peroxide in the
presence of acids. !

0, ml
20t

10

. !
10 20.min

Figure 1. Kinetics of Oxygen Release in the H,O-HCI-

H,0,-Siderite System: 1,2,3,4—solution pH values of

1.7, 2.02, 2.54 and 3.0 in the presence of 1.5 M H,0,
and 0.5 g siderite.

Analyzing the kinetics of carbon dioxide release in the
absence of phenol, we should note that at pH = 1.8, CO,
is not released from an H,0O-HCl-siderite system for 20
min. Consequently, the catalyst is not broken down by

hydrochloric acid, and it does not contain other car-
bonate impurities that are broken down by strong acids
in the indicated conditions. Release of carbon dioxide is
observed only with the addition of hydrogen peroxide,
and at pH values not greater than 3.0 (Figure 2). That
feature is probably associated with transition of iron (2+)
to Fe** in response to the addition of hydrogen peroxide;
that ferric iron is then partially extracted by the acid,
with the release of CO, from siderite. Conjugated redox
reactions between Fe** (Fe3*) [sic] and H,0O, are also a
source of radicals contributing to the high oxidizability
of such systems.!%!!

Gasometric studies also made it possible to determiqe
the true degree of phenol conversion during catalytic

602, ml
S

1 i
2. 3 4 pH

Figure 2. Effect of pH on Release of Carbon Dioxide in
the H,O-HCI-H,0,-Siderite System: Content of compo-
nents—1.5 M H,0, and 0.5 g siderite; reaction time—
30 min. '

oxidation on siderite. In particular, based on the correc-
tion for the volume of CO, released from the catalyst,
the value of a is 92.5 percent and 99.8 percent after 30
and 35 min in the case of 2 M H,0, and 0.05 M
CsHsOH (see Table 2, denominator).
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In correspondence with the reaction C¢Hs;OH + 14H,0,
= 6CO, + 17H,0, when 1 liter of water containing 0.05
M C¢H,OH is purified, an additional 15.3 g of H,O are
formed. It is evident from Table 1 that in this case an
average of 47.2 percent of the oxidizer is decomposed
catalytically, which, given an initial H,0, concentration
of 1.5 M, is 0.708 moles of hydrogen peroxide and which
corresponds to 12.7 g of formed water. Thus, the total
quantity of additionally formed water is 28 g per liter of
regenerated water containing phenol.

In the conditions of space flight, the daily output is
around 2 liters of fluids per individual. The average
content of organic impurities in those fluids, based on
the chemical consumption of oxygen, is roughly equiva-
lent to 0.05 M phenol. Consequently, when those prod-
ucts are purified by the proposed catalytic oxidative
method, the chemical reactions form an additional 204.4
kg of water per year. On long flights, the volume of
moisture-containing fluid products increases, as does the
quantity of pure water that is formed.

For stricter calculation of the yield of carbon dioxide and
oxygen, it would be suitable to use the real values of
chemical consumption of oxygen in specific human fluid
products and in wastes from biotechnical systems. When
we assess the quantity of additionally formed water, we
also need to account for water obtained as a result of
hydrogenation of carbon dioxide in the Sabatier reaction
CO, + 4H, = CH, + 2H,0.

Thus, the proposed water regeneration method makes it
possible to transform various organic substances unsuit-
able for further direct use into water and carbon dioxide,
which can be recycled. That precludes the need for
extracting water from hard-to-process wastes, while
allowing for its complete recycling in the life-support
systems of self-contained sealed craft.
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Intensive Technology Program in RSFSR

907C0398 Moscow ZASHCHITA RASTENIY
in Russian No 11, Nov 89 pp 3-6

[Article by Yuriy Borisovich Shurovenkov, director of
the All-Union Scientific Research Institute of Plant
Protection, under the rubric “Reserves for Accelera-
tion”: “Science for Production™; first two paragraphs are
biographical sketch of Yu. B. Shurovenkov]

[Text] Yu. B. Shurovenkov is the director of the All-
Russian Scientific Research Institute of Plant Protection.
He is considered a distinguished authority not only by
scientists, but also by agricultural specialists. The insti-
tute—which he has headed for more than 15 years—has
done much in terms of theoretical science and practical
applications. Scientific research has become considerably
more sophisticated, and a number of new, effective
methods to protect plants—primarily, intensive technolo-
gies—have been developed and refined. Yuriy Borisovich
personally heads the research that is being done on
cereal-crop resistance to pests and on agricultural tech-
nology.

After graduating from the Kurgan Agricultural Institute,
Shurovenko worked as the chief agronomist for an inter-
rayon group for plant protection, he worked at an oblast
experimental station, and he headed the plant protection
department of the Severnyy Zauralye Scientific Research
Institute of Agriculture. He successfully defended his
dissertation. Since 1973, he has been the director of the
All-Russian Scientific Research Institute of Plant Protec-
tion. Yuriy Borisovich Shurovenkov is a member of the
bureau of the Ramonskiy Rayon Committee of the CPSU,
a deputy of the rayon Council of People’s Deputies, a
member of the presidium of the scientific-technical
council of the RSFSR Gosagroporm and of the State
Chemical Commission, and a member of the editorial
board of the journal ZASHCHITA RASTENIY. For his
outstanding work in science and industry, Shurovenko has
been awarded the Badge of Honor and other medals.
Recently, Shurovenkov turned 50 years of age.

In the refinement of intensive technologies for the culti-
vation of cereal crops and other crops, a large role is
played by the development of an integrated system to
protect crops from pests, diseases and weeds; seed prep-
aration; effective use of mineral and organic fertilizers;
and proper tilling of the soil. Research in those areas is
being done at 24 science facilities in the Russian Feder-
ation.

A great deal of that work is being done at the All-Russian
Scientific Research Institute of Plant Protection. The
institute is refining techniques for the health evaluation
of young crops for the purpose compiling annual tables
that concern the spread and growth of harmful organ-
isms and a forecast of those organisms. Sample tables
have been prepared for 52 such organisms, including
both polyphagous pests and those prevalent on cereal
crops. The institute continues to identify factors that
affect the population dynamics of the grain beetle, as
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well as predictors for annual and short-term forecasts of
the pest in the Krasnodarskiy Kray and the Voronezh
Oblast.

An automated system for the collection, transmission,
and processing of information on the health of young
crops has been tested in experimental production condi-
tions. Coded data was sent by teletype or telephone from
32 rayons of the Voronezh Oblast on a weekly basis.
After the data were processed on an SM-1630 computer,
they were used to make forecasts. A plan has been
developed for the use of that system in the plant protec-
tion service.

One of the most promising areas in plant protection is
breeding for resistance to disease and pests. That kind of
work is being done at facilities such as the Dokuchaev
Scientific Research Institute of Agriculture of the Cen-
tral Chernozem Belt, the Elita Povolzhya Scientific Pro-
duction Association, the Kubanzerno Scientific Produc-
tion Association, the Don Scientific Production
Association, and the Kuybyshev Scientific Research
Institute of Agriculture. Breeding material is evaluated,
and sources resistant to brown rust, mildew, and kernel
smut are selected. The Elita Povolzhya Scientific Pro-
duction Association has singled out varieties resistant to
the Swedish fly and varieties showing signs of being
resistant to the wheat sawfly. The Orel Scientific Produc-
tion Association of Leguminous and Groat Crops has
evaluated the resistance of varieties of millet strains to
smut, banded bacteriosis, and melanosis. The Scientific
Research Institute of Potato Farming and the Kuyby-
shev Scientific Research Institute of Agriculture have
evaluated the resistance of potato varieties to alternari-
osis, late blight, and viral and mycoplasma diseases.

Since 1985, the All-Russian Scientific Research Institute
of Plant Protection has been engaged in identifying
potato varieties resistant to golden nematode, and three
varieties with that trait have been found—Kardinal,
Belorusskiy 3 and Prigozhiy. The institute established
that the cultivation of nematode-resistant varieties, in
conjunction with the use of nematicides, enables a two-
fold increase in harvest. As a result of the joint work
conducted by the All-Russian Scientific Research Insti-
tute of Plant Protection and breeders from the Voronezh
Vegetable Experimental Station of the Scientific
Research Institute of Vegetable Farming, three tomato
varieties have been developed and sent for state testing.
Those varieties—Galzinit, Zapovednyy and Molniya—
are better than the standard varieties in terms of resis-
tance to black bacterial spot and phytophthora infection
and are promising in terms of economic feasibility. Some
4,500-5,400 rubles per hectare are expected to be saved
from the use of the new varieties.

With today’s intensive chemicalization, which is so
destructive to natural entomophages, laboratory
breeding and dispersing of parasitic and predatory
arthropods becomes very important. The Voronezh Bio-
logical Factory has tested an experimental prototype of a
unit for collecting butterflies of the grain moth and a unit




8 Agricultural Science

for disinfesting grain of parasites and predators. The
tests showed the new technologies to be fivefold less
labor-intensive than standard technologies, and produc-
tion areas where the grain becomes contaminated are
reduced fourfold, with the survival rate of the caterpil-
lars of the phytophagan at 89-94 percent.

A mock-up of a cartridge for producing trichogramma
has been produced. Solutions and extracts of kairomon
of the cabbageworm were chosen to increase the effec-
tiveness of egg contamination in the unit. The suggested
method of using different ages of trichogramma against
each generation of pest decreases the the number of
expulsions twofold, instead of multiple expulsions
within 5-7 days, and the egg infection times are increased
to 17 days from 7.

Studies have shown that it is possible to use tricho-
gramma in conjunction with biological preparations in
appropriate concentrations and at suitable temperatures.
A device developed by the All-Russian Scientific
Research Institute of Plant Protection was used at the
Donskoy Sovkhoz, which is located in the Ramonskiy
Rayon of Voronezh Oblast, in industrial tests of the joint
and separate use of biopreparations and tricogramma to
combat pests that eat cabbage leaves. The joint use of the
preparations and tricogramma was more effective than
the use of BTB [not further expanded], lepidoside or
dendrobacillin alone by 5.6 percent, 13.4 percent and
32.2 percent, respectively. A savings of 14,500 rubles
was realized by using trichogramma and biopreparations
in combination on 700 hectares of cabbage and sugar
beets at the Krasnyy Oktyabr Kolkhoz located in Belgor-
odskiy Rayon.

A technology has been refined for breeding and using
aphidiide [afidiid] on pepper against the green peach
aphid when the soil is protected. The Sovetskiy Sovkhoz
farm conducted industrial testing of the method on
6,000 square meters. The biological effectiveness was 98
percent, and revenues were at 8,600 rubles.

The All-Russian Scientific Research Institute of Plant
Protection is searching for analogs of sex pheromones
and is developing practical ways to use them in gardens
and on vegetable and leguminous crops. Biologically
active substances such as alsistin, dimilin and insegar
have proved highly effective in controlling codling and
pear moths. In industrial tests, a single treatment with
those substances produced the very same biological
effect as did treatment with phozalone [fozalon] twice in
a dosage of 3 kg/hectare. The percentage of fruit dam-
aged by codling moths was reduced from 5.1 percent (in
the control) to 1.4-1.8 percent. At the Sadovyy Sovkhoz
in the Liskinskiy Rayon of Voronezh Oblast, pheromone
traps were introduced on 1,047 hectares of a fruit
orchard as part of a combined protection program
against the codling moth. The annual savings were
49,100 rubles. Field tests of alsistin on cabbage in
dosages of 100, 200 and 400 g/hectare showed that a
single treatment with the substance is 83-90 percent
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effective against cabbage white butterflies. The All-
Russian Scientific Research Institute of Plant Protection
through Biological Methods has synthesized attractants
which are highly effective and species-specific for the
male cabbage moth.

Field screening of preparation forms of pheromones
manufactured by the Tartu University has identified a
number of promising attractants for use in traps to
regulate a number of species of garden leaf-rollers,
moths, cut-worms, pea moths, alfalfa moths, clover
moths, and the cabbage moth. A special experiment
proved that it is possible to use pheromone traps to map
out orchards based upon the population levels of garden
leaf-rollers and moths. A high correlation was found
between the trapping of males and the number of larva
when one trap was placed on every 10 hectares.

When four different designs of pheromone trap were
tested, the open, double-laminated, corrugated-shell
design by the All-Russian Scientific Research Institute
for Plant Protection was found to be simpler, more
effective, more reliable, and less expensive than the
standard (Atrakon K).

Based upon the results of the research, a set of recom-
mendations was jointly drafted with the All-Union Sci-
entific Research Institute of Plant Protection—"“The Use
of Biologically Active Substances on Fruit and Vegetable
Crops.”

Some of the research focused on identifying the most
effective preparations, mixtures, methods and number
of applications, with due regard for environmental pro-
tection requirements. Science facilities in the region are
improving a chemical protection system designed in
order to minimize costs. Savings are realized through the
use of less expensive pesticides and vat mixtures and
cutting back chemical treatments as the hazard threshold
is approached.

The compatibility and biological effectiveness of com-
plex mixtures have been studied. According to the find-
ings of the All-Russian Scientific Research Institute of
Plant Protection, mixtures with two or more compo-
nents are no less effective than preparations that are used
alone, and phytotoxicity does not exceed 3 percent.
Mixtures with tilt or bayleton suppress septoria leaf spot,
helminthosporiosis, and powdery mildew. Adding dialen
to those mixtures reduces the amount of weeds by 63-80
percent by harvest. These mixtures are recommended for
industrial use in the Central Chernozem Region. The
effectiveness of vat mixtures in various combinations is
being studied by the Kubanzerno, Elita Povolzhya, Don,
and Orel scientific production associations (on legumi-
nous crops), the Bashkir Agricultural Scientific Research
Institute, the All-Union Scientific Research Institute of
Agricultural Land Reclamation, and the Bashkir and
Penza Agricultural Institutes.

Ways to protect potatoes from a whole series of diseases
are being developed at a number of institutions,
including the All-Russian Scientific Research Institute of
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Plant Protection, the Scientific Research Institute of
Potato Farming, the Kuybyshev Scientific Research
Institute of Agriculture, the All-Union Scientific
Research Institute for the Agricultural Use of Reclaimed
Lands, and the Penza Agricultural Institute. Combined
and systemic fungicides have been tested against late
blight, and seed disinfectants have been tested to combat
disease while potatoes are being stored. It was deemed
advisable to reduce the standard amount of decis [detsis]
that is applied to protect potatoes from the Colorado
potato beetle. The dosage should be reduced from 0.3
I/hectare to 0.2-0.15. Vat mixtures of decis and volaton
with polycarbacin [polikarbatsin] and polyhom
[polikhom] are recommended for industrial use to pro-
tect potatoes from the Colorado beetle and late blight.

A lot of attention is being given to the development of
measures to control weeds. The most effective herbicides
have been identified, as well as herbicide mixtures and
how to use them on young crops of corn, barley, winter
wheat and millet. Standards and timetables for applying
preparations have been determined in order to corre-
spond with the phases of plant growth. Improved
methods to control offshoot weeds are being integrated
into the system of fundamental soil tillage. At the Ilich
Kalacheev Rayon kolkhoz in the Voronezh Oblast, the
use of roundup [raundap] and lontrel [lontrel] has pro-
duced large savings in the system of soil tillage.

The effect of herbicides on the production quality of
grain is being researched, as well as its effect on the raw
protein content in millet and barley grain and the nitrate
content in the soil. The effects of herbicides that are
applied to the soil corn grows in (acetal, lasso, sual, and
miazine) on the general biological activity of the soil and
the processes of mineralization are being studied.
Whether they have a marked influence on those pro-
cesses has not been established. It has been discovered
that betanal and nabu, used on sugar beets growing in
soils treated with the herbicides trichloracetate, and
eptam reduce the amount of nitrate build-up.

Another important problem involves the development of
mechanized equipment that will use less pesticides,
reduce labor, and improve sanitary and hygienic condi-
tions. The employees of the mechanization laboratory of
the All-Russian Scientific Research Institute of Plant
Protection are making a large contribution to the solu-
tion of those problems. For example, the technology for
disinfection, storage and transportation of seeds to the
loader of the sowing machine in soft polyethylene con-
tainers has been improved. At the Pobeda collective
farm, a seed disinfection production line has been
installed. It handles 15 tons/hour and has resulted in a
labor reduction of 60 percent.

A feasibility study has been completed for a mechanized
line for a permanent station to prepare work solutions,
including mixtures of pesticide and mineral fertilizers,
and commercial operation of this line has already begun.
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The Bolsheverey solution unit services seven kolkhozes
in the Ramonskiy Rayon that have more than 30,000
hectares under cultivation.

Equipment has been manufactured for a sprayer that
ensures more accurate dosing of pesticides. A stand for
the individual aiming of sprayers and dusters has been
tested. Industrial testing of those devices on farms in the
oblast showed that sprayer efficiency can be increased by
20-25 percent and—what is no less important from an
ecological standpoint—pesticide application can be
improved merely by using an efficient sprayer tech-
nology and by correctly adjusting and regulating the
machinery.

Since 1987, the All-Russian Scientific Research Institute
of Plant Protection has had an experimental design
bureau with an experimental production enterprise oper-
ating on a cost-accounting basis. The function of the
bureau is to prepare technical manuals and service-
and-maintenance documentation for completed units, to
manufacture experimental and pilot models of installa-
tions, machinery and equipment and to sec that those
units make it into agriculture.

One very important aspect of the integrated plant pro-
tection system is the regulation of the population
dynamics of harmful insects in the agricultural ecology
production system through the use of a range of agro-
technical, chemical and biological measures. That can
also be seen in the research of a number of scientific
institutions.

The population dynamics of primary pests and useful
insects have been studied among young cereal crops in
the central rayons of the Voronezh Oblast as a function
of what was planted before, the sowing timetables, stand
density, varieties, proximity to the forest belt, and other
factors. The Rossiya kolkhoz in the Ramonskiy Rayon
was able to reduce the volume of chemical treatment on
500 hectares and to save 10,600 rubles in one year by
using economic hazard thresholds and forecast data.

Studies of how damage to winter wheat grain by harmful
snails influences the quality of gluten showed that the
economic hazard threshold of the larvae of that species
during the milky ripeness stage can be raised to 2-3
specimens per square meter on young strong, high-
quality wheat, and to 5-6 on row crops. A link has been
established between the appearance of beetles and moth
larvae and the phases of development of cereal crops;
also determined is the relationship between harvest
losses and number of larvae, degree of damage to leaf
surface, and weather conditions.

The effect of agrotechnical techniques and the ecology
on the harmfulness of various pests is being studied at
the Dokuchayev Scientific Research Institute of Agricul-
ture of the Central Chernozem Belt, at the Kubanzerno,
Niva Stavropolya, and Elita Povolozhya scientific pro-
duction associations, at the Crel Scientific Production
Association for Leguminous and Groat Crops, at the
Bashkir Scientific Research Institute of Farming and
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Breeding, and at the Penza Gorky, and Bashkir agricul-
tural institutes. The All-Union Scientific Research Insti-
tute of Farming and Soil Erosion Protection has devel-
oped a model for the protection of plants from pests and
diseases for farms in the Central Chernozem Region that
includes a list of pests, links between their appearance
and plant growth phases, crucial periods of hazard, and
the choice of control measures for each situation.

The All-Russian Scientific Research Institute of Plant
Protection is conducting research to improve the
methods for diagnosing diseases in seeds of cereal crops
in the post-harvest period. Fungi and bacteria that
damage seeds of winter wheat in the Central Chernozem
Region have been identified. The coefficient of harmful-
ness of a complex of bacterioses is 55-60 percent on
winter wheat and 35-40 percent on spring wheat. A link
has been established between smaller harvests of spring
wheat and infection of seed material with bacterioses.

A number of studies have been devoted to the effect of
mineral feeding on the growth of disease and pests.
Those studies have found the optimal combination of
mineral fertilizers at which diseases in winter wheat are
more weakly manifested. Experiments have shown that
spaced applications of hydrogen fertilizer (root and
non-root applications during the vegetation period) pro-
moted increased development of brown rust (5.5 per-
cent) and septoria (10 percent). When high doses of
nitrogen (N, and N,q) are introduced, increased
development of head blight was noted.

Most of the research completed by scientific institutions
in the region finds application in agricultural produc-
tion. Last year, for example, the All-Russian Scientific
Research Institute of Plant Protection made 22 pro-
posals that were recommended for adoption. The pro-
posals has undergone industrial testing on farms in
oblasts such as Voronezh Oblast. With each passing year,
scientific research becomes more organically interwoven
with the production activities of kolkhozes and
sovkhozes. In 1988, technology introduced by the Insti-
tute into agriculture through contracts accounted for
188,300 rubles. Many of the technologies have produced
great savings. For example, the use of mechanized tech-
nology on farms in the Voronezh Oblast to disperse
trichogramma over 24,300 hectares of sugar beets and
peas made it possible to reduce the labor expended by 96
percent, thereby bringing a profit of 658,300 rubles. At
the Druzhba Sovkhoz, located in the Lipetsk Oblast,
biologically active preparations were used against leaf
eating pests on 500 hectares of cabbage crop. The profits
were 72,000 rubles.

However, in the researcher conducted in a number of
scientific institutions, the issues studied do not always
correspond to the needs of agricultural production.
Many researchers continue to work on refining and
perfecting current methods and standards of use of
chemical preparations without the proper scientific basis
for their positions in the use of pesticides. A number of
relevant issues remain on the wayside. Not enough
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attention has been focused on developing biological
protection methods, especially those used during irriga-
tion, or on studying biocoenotic factors that cause ‘“‘out-
breaks” of individual pests and diseases. One of the
reasons for that situation is, in our view, that there are so
few plant protection subdivisions. With agricultural pro-
duction being intensified, the need to deal with such
issues is growing, but the number of personnel involved
in plant protection at scientific research institutes is
declining. Moreover, in several regional institutes (the
Orenburg, Yuzhno-Ural institutes and others), no
research is being conducted on plant protection. The lack
of coordination of this scientific work is disturbing.
There are separate recommendations being made for the
very same problem, and, as a rule, they do not end up as
part of integrated efforts.

A new way or organizing science deserves attention—the
establishment of sector science complexes (independent
of departmental authority) that work in the principal
areas of development of agroindustrial production.

The transition to cost accounting and self-financing has
made one issue more controversial-——the conduct of
scientific research that is the basis for the solution of
practical problems, but that cannot produce a quick
return. Even now, it is not clear who will finance
research to develop standards, to test pesticides (espe-
cially foreign ones), to develop ways to measure pesticide
residues in the biosphere, or to create instruments and
machinery.

We must put some order in the hierarchy of authority
among science institutions. Difficult situations often
arise at the present time. For example, the main cus-
tomer of the All-Russian Scientific Research Institute for
Plant Protection is the Rosselkhozkhimiya. However,
that firm has no money. The money is paid by the main
administration of science. And often, it turns out that
what the plant protection administration approves, the
main administration rejects, based upon its own consid-
erations. We are tortured with endless preparation of
reports and requisitions and authorizations and so forth.
One form is replaced by another, which cancels the
contents of the first. We must put an end to this practice
as quickly as possible before we lose personnel, and
before science becomes an accomplice in dislodging
revenues. A key role should be given to the council of the
sector science complex for plant protection. The intel-
lectual potential of agrarian science must be focused on
solving the fundamental problems of agricultural pro-
duction.

UDC 576.858.8:632.3.07:635.48

Resistance of Species and Varieties of Tobacco
Carrying the N Gene to Tobacco Mosaic Virus
907c0371 Moscow BIOLOGICHESKIYE NAUKI in
Russian No 10, Oct 89 (Manuscript received 3 Sep 88)
pp 32-36

[Article by V. A. Shmyglya, S. Yunis, L. V. Bolshakova]
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[Abstract] Currently held notions that supersensitivity is
a type of viral resistance in plants are based on the work
of Holmes. An axiom of that theory that specimens that
are supersensitive to tobacco mosaic virus (TMV)
cannot be systemically infected with the virus at normal
temperatures (30°C or under) because the transport of
the virus is completely blocked in the living cells that
surround the necrosis appears to have been contradicted
over the years by reports of the transport of TMV in
supersensitive forms of Nicotiana at normal tempera-
tures. The researchers here sought to confirm their own
hypothesis that the reason that systemic infection with
TMYV in the mechanical inoculation of leaves of super-
sensitive plant forms is generally not found is that other
functions of the virus that follow transport in the infec-
tion process are suppressed. In the experiment, the
leaves of N. glutinosa and of Xanthi nc., Samsun NN,
and Immunyy 580 varieties of N. tabacum were inocu-
lated mechanically with TMV. Some 3-5 days after
inoculation, typical local necroses formed. Sandwich
EIA and inoculation of separate leaves of N. glutinosa
and Xanthi nc. were used to identify TMV in uninocu-
lated parts of the leaves. Tissue transplantation to
removed tobacco leaves was used to isolate TMV from
the leaf stalks and ribs of both the inoculated and
uninoculated leaves. Seven, 15, and 30 days after inoc-
ulation, V-shaped fragments of the stalks and ribs of the
inoculated plants were inserted into a T-shaped incision
of the rib of Nicotiana debneyi Domin. leaves. Uninoc-
ulated tissue transplants and leaves without transplanta-
tion were used as controls. TMV levels were found to be
higher in the sap of the uninoculated parts of the
inoculated leaves of Xanthi nc. than in the healthy
control. However, infection was absent in the sap of
those parts on the indicator plant leaves, possibly
because EIA detects only the free viral antigen that is
completely noninfectious or the intermediate viral rep-
lication products that are noninfectious in the sap, but
may become infectious by other routes. TMV was found
via tissue transplantation in the stalks and ribs of the
inoculated leaves after 15 days and in neighboring stalks
and ribs after 15-30 days. Although the sap remained
uninfected during the experiment and in the subsequent
growth periods, TMV may have been present in a form
that was uninfectious in the sap, but potentially infec-
tious when transplanted to leaves of systemically suscep-
tible plants. The researchers suspect that the experiment
merely reflects an incomplete infection process in which
the formation of mature viral particles are absent. They
were able to identify the virus with EIA and with tissue
transplantation to susceptible species. The main reason
for the suppression of the formation of mature viral
particles apparently consists in temperature-dependent
endogenic protective reactions of the host plant. The
development of TMV infection in the supersensitive
forms of Nicotiana suggests to the researchers that
infectious processes of that type may be found for other
types of viruses that affect higher plants. The likelihood,
they feel, should be kept in mind in the diagnosis of
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infection and in evaluations of viral resistance among
selection specimens. References 10: 4 Russian, 6
Western.

UDC 632.937.15;576:858.77;632.38;633.51,663.1

Effectiveness of Virus Preparations For Control of
Cotton Moths on Tomatoes

907C0463A4 Ashkhabad IZVESTIYA AKADEMII
NAUK TURKMENSKOY SSR: SERIYA
BIOLOGICHESKIKH NAUK in Russian

No 5, Sep-Oct 89 pp 23-29

[Article by V. I. Mayorov, S. G. Spasova, R. Annayev et
al.; All-Union Scientific Research Institute of Molecular
Biology, NPO “Vektor”, USSR Ministry of Medical and
Biological Industry, Institute of Zoology, Turkmen SSR
Academy of Sciences, Kolkhoz “40th Anniversary of the
TSSR”, Ashkhabad Rayon]

[Abstract] Tests conducted in 1986-1988 on “40th Anni-
versary of the TSSR” kolkhoz in Ashkhabad Rayon,
Turkmen SSR on Belyy Naliv, Bezmein-3 and Novnika
varieties of tomato assessing the possibility of using
experimental samples of virus preparations to control
the cotton moth in Central Asia and determining the
effect of different factors (dose, number of applications,
expenditure of working fluid, drop size, addition of food
stimulators) on their biological effectiveness used virus
preparations developed at the All-Union Scientific Insti-
tute of Molecular Biology of the Ministry of Medical and
Biological Industry based on nuclear polyhedrosis virus
of the cotton moth, isolated in Southern Tadzhikistan.
Processing of experimental and control plots included
application of entomophages Trichogrammatidae
(50,000 per hectare) and Gabrobrakona (500 per hect-
are). When cotton moths were quite numerous, use of
only one of the entomophages did not protect the toma-
toes adequately. Two-fold and three-fold treatment with
the virus preparations every 3-5 days at a virus dose of
6-15x10"! polyhedrons per hectare combined with the
entomophages provided good protection of the toma-
toes. The effectiveness of the virus preparation increased
greatly with an increase of the virus dose. The effect of
expenditure of working liquid and saccharose depended
upon the form of the preparation. Figures 4; references 3
(Russian).

UDC 547.724.3

Synthesis and Effect of Unsaturated y-Lactones
With Thiazole Fragments on Growth and
Development of Vegetable Crops

907C0469 Yerevan BIOLOGICHESKIY ZHURNAL

ARMENII in Russian Vol 42 No 9-10, Sep-Oct 89
(manuscript received 23 Nov 88) pp 956-969

[A. A. Avetisyan, G. S. Melikyan, and S. A. Sogomonyan,
Yerevan State University, Department of Organic
Chemistry, Department of Genetics and Cytology]
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[Abstract] The effect of pre-sowing treatment of veg-
etable seeds with synthesized compounds on the
germination and sprouting energy of the seeds, on
mitotic activity, and on frequency of chromosomal
aberrations in the meristem cells of rootlets in onion,
carrot, and tomato plants was studied. The seeds were
treated with varying concentrations of aqueous solu-
tions of 3-bromoacetyl-A3-butenolide, 3-
bromoacetyl-4,5,5-trimethyl-A3-butenolide, and 3-
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(2—aminothiazolyl)-4,5,5-trimethyl-A3-butenolide for
five hours, then washed, dried, and sowed in Petri
dishes. Pre-sowing treatment of the seeds stimulated
the growth and development of onion, carrot, and
tomato plants, although the seeds reacted differently to
the different concentrations and substances. The
results indicate that low concentrations of those sub-
stances stimulate the early phases of onion, carrot, and
tomato plant development. References 5 (Russian).
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UDC 577.152.314°14

Substrate Specificity of Restriction Endonuclease
Kpn3781

907C08364 Moscow BIOORGANICHESKAYA
KHIMIYA in Russian Vol 16 No 5, May 90
(manuscript received 1 Jun 89; in final form 9 Oct 89)
pp 603-604

fArticle by Yu. P. Zernov, L. R. Lebedev, 1. V. Babkin
and V. Ye. Chizhikova, Scientific Research Engineering
Institute of Biologically Active Substances, ‘Vektor’ Sci-
entific Industrial Association, Berdsk, Novosibirsk
Oblast)

[Abstract] Studies were conducted on substrate speci-
ficity of restriction endonuclease Kpn3781 isolated from
Klebsiella pneumonia. The results demonstrated that
Kpn3781 recognizes the sequence CCGC-GG, with
cleavage site indicated by arrow. Accordingly, Kpn3781
was shown to be an isoschizomer of Sacll and SsII.
Figures 1; references 6: 3 Russian, 3 Western. SU6
lyribonucleotide Nucleotidyltransferase of Thermus
thermophilus in Oligoribonucleotide Synthesis 90

UDC 577.113.6:577.152.31%27°17

Stepwise Oligonucleotide Synthesis. Part 35.
Native and Immobilized Polyribonucleotide
Nucleotidyltransferase of Thermus thermophilus
in Oligoribonucleotide Synthesis

907C0836B Moscow BIOORGANICHESKAYA
KHIMIYA in Russian Vol 16 No 5, May 90
(manuscript received 7 Jul 89; in final form 26 Oct 89)
pp 617-624

[Article by E. A. Sedelnikova, O. A. Smolyaninova and S.
M. Zhenodarova, Institute of Biological Physics, USSR
Academy of Sciences, Pushchino]

[Abstract] Polyribonucleotide nucleotidyltransferase,
isolated from Thermus thermophilus HBS8, was immobi-
lized on cyanogen bromide activated agarose and (3,3-
diethoxypropyl)triethoxysilane-treated macroporous
glass for testing in oligoribonucleotide synthesis. Both
the native and the immobilized preparations were found
fairly efficient in accelerating addition of adenylyl and
guanylyl moieties to oligonucleotide primers, and
exceeded the efficiency with E. coli and M. luteus
polyribonucleotide nucleotidyltransferases. The use of
the T. thermophilus enzyme resulted in the synthesis of
tri-, tetra- and pentanucleotides bearing guanosine and
adenosine moieties on the 3’-end, including structural
congeners of the 34-37 anticodon region of yeast tRNA-
Phe Tables 6; references 22: 9 Russian, 13 Western.
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UDC 577.213.7

Synthesis of Human IL-4 Gene by H-Phosphonate
Method

907C0836C Moscow BIOORGANICHESKAYA
KHIMIYA in Russian Vol 16 No 5, May 90
(manuscript received 14 Jul 89; in final form 15 Sep 89)
pp 625-634

[Article by M. A. Kulagina, N. V. Skaptsova, N. V.
Batchikova, A. N. Kurkin and A. V. Azhayev, All-Union
Scientific Research Institute of Biotechnology, Moscow]

[Abstract] This study represents the first report of the
synthesis of a structural gene by the H-phosphonate
method, in this case the human IL-4 gene. Gene
sequence was derived from the 192 amino acid sequence
of IL-4; initial steps involved synthesis of 32 separate
fragments, 23-28 nucleotides long, to ensure a 10-14 bp
overlap. In addition, the H-phosphonate method was
modified by the use of diazabicycloundecene salts of the
substituted nucleoside-3’-hydrophosphites rather than
triethylammonium salts [Skaptsova, N.V., et al., Bioor-
gan. Khim., 15(7): 940, 1989]. Subsequent purification
on anion-exchangers and by reverse-phase HPLC
yielded oligomers of high purity, with the synthetic gene
constructed by the use of conventional ligase technology.
The latter produced a 404 bp fragment that was cloned
into plasmid pUC18 at EcoRI and HindIII sites. Trans-
formation of E. coli HB101 led to recovery of plasmids
bearing the synthetic IL-4 gene. Figures 5; references 14:
I Russian, 13 Western.

UDC 577.112.4

Chemical Modification of Neurotoxin RTX-III of
Sea Anemone Radianthus macrodactylus

907C0836D Moscow BIOORGANICHESKAYA
KHIMIYA in Russian Vol 16 No 5, May 90
(manuscript received 8 Sep 89) pp 643-648

[Article by V. M. Makhnyr and E. P. Kozlovskaya,
Pacific Institute of Bioorganic Chemistry, Far Eastern
Scientific Center, USSR Academy of Sciences, Vladi-
vostok]

[Abstract] Studies were conducted on the effects of
chemical modification of neurotoxin RTX-III, derived
from the sea anemone Radianthus macrodactylus, on
toxicity for mice. LDy, determinations demonstrated
that modification of the sole Trp>° moiety by treatment
of the molecule with a 20-fold excess of 2-
hydroxy-5-nitrobenzyl bromide had no effect on tox-
icity. Incubation of RTX-III, which possesses 8 carboxyl
groups, with 1-ethyl-3-(3-dimethylaminopropyl)carbo-
diimide, showed that modification of 1 carboxyl group
reduced toxicity 2-fold, modification of 2 groups
resulted in a 2-fold decrease in toxicity, and modifica-
tion of 3-4 groups led to a 20-fold reduction in toxicity.
Finally, reduction of disulfide bonds in RTX-III with
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2-mercaptoethanol and alkylation with iodoacetamide
reduced toxicity 100-fold. These findings were consis-
tent with an interpretation that RTX-III binds to sodium
channels via hydrophobic and polar groups. Initial
binding evidently involves polar mechanisms, while firm
complex formation requires hydrophobic interactions.
Figures 2; tables 1; references 19: 5 Russian, 14 Western.

UDC 547.962:541.63

Structural Organization of Met-Enkephalin and
Endorphin Molecules. Part 3. Theoretical
Conformational Analysis of B-Endorphin

907C0836F Moscow BIOORGANICHESKAYA
KHIMIYA in Russian Vol 16 No 5, May 90 (manuscript
received 12 Apr 89; in final form 19 Jul 89) pp 661-667

[Article by Ye. V. Suleymanova and Ye. M. Popov*,
Azerbaijan State University imeni S. M. Kirov, Baku;
*All-Union Correspondence Institute of the Food
Industry, Moscow]

[Abstract] Theoretical conformational analysis was con-
ducted on overlapping fragments of p-endorphin. The
results led to identification of nine low-energy B-endorphin
conformations, and tabulation of dihedral angles of the
primary amino acid backbone and side chains. However,
the length of B-endorphin precludes establishing a three-
dimensional structure with any degree of cartainty. Tables
4; references 13: 2 Russian, 11 Western.

UDC 577.112.5:591.145.2

Amino Acid Sequence of Neurotoxin I From Sea
Anemone Radianthus Macrodactylus

907C04384 Moscow BIOORGANICHESKAYA
KHIMIYA in Russian Vol 15 No 10, Oct 89
(manuscript received 15 Feb 89) pp 1301-1306

[T. A. Zykova, E. P. Kozlovskaya, Pacific Ocean Insti-
tute of Bioorganic Chemistry, Far East Oblast of the
USSR Academy of Sciences, Vladivostok]

[Abstract] Sea anemone toxins modify the properties of
the sodium channels of electrically stimulated mem-
branes. Five neurotoxins (RTX-1 through RTX-5) have
been isolated from the sea anemone Radianthus macro-
dactylus, and the complete amino acid sequence has been

JPRS-ULS-91-002
9 January 1991

established for four of them. The amino acid sequence
for the fifth Radianthus toxin, RTX-1, (LDs, = 3600
p/kg) was established. The polypeptide chain consists of
48 amino acid residues, which include six cysteine
residues. Figures 4, references 6: 4 Russian, 2 Western.

UDC 577.113.4

Chemical Reactions in Double-Stranded Nucleic
Acids. VIII. Assembly of Hybrid RNA-DNA
Duplexes by Using Water-Soluble Condensing
Agents

907C0438C Moscow BIOORGANICHESKAYA
KHIMIYA in Russian Vol 15 No 10, Oct 89
(manuscript received 26 Dec 88) pp 1346-1355

[N. G. Dolinnaya, D. T. Ashirbekova, N. 1. Sokolova, Z.
A. Shabarova, Moscow State University imeni M. V.
Lomonosov, Interdepartmental Problem Scientific
Research Laboratory imeni A. N. Belozerskiy and the
Chemistry Department]

[Abstract] Chemical ligation with 1-ethyl-
3-(3-dimethylaminopropyl) carbodiimide and BrCN was
studied on a series of duplexes built from a DNA template
and two oligonucleotides complementary to it and con-
taining various ribonucleotide insertions, from one ribo-
nucleotide base (duplexes I-IIT) to the complete ribonucle-
otide sequence of the strand (duplex VIII). Several reasons
for the decrease in the yield of ligation products in the
condensation of ribonucleoside bonds are presented.
Duplexes II and III have the same nucleotide sequences as
duplex 1, but differ in the position of phosphate groups in
the reaction center, which lowers the effectiveness of
chemical ligation in both duplexes. The ratio of the reac-
tion products depends on the strength of the duplex and
conformation of the reaction groups at the reaction site.
Hybrid duplexes (V-VII) in which ribo- and deoxyribonu-
cleotide bases are condensed on a DNA template have an
identical primary structure and differ only in the position
and number of phosophate groups in the reaction center.
Chemical ligation was used to repair nicks in the large
loops of 58S RNA of E. coli between fragments. Chemical
ligation may be used to repair nicks in naturally occurring
nucleic acids. The effectiveness of chemical ligation is
primarily determined by the structure of the duplex, and
replacing deoxyribonucleotides for ribonucleotides at the
ligation site causes a sharp decrease in the effectiveness of
the reaction. Figures 6, references 14: 6 Russian, 8
Western.
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UDC 541.13-183

Functioning of Glucosooxidase Adsorbed on Pt
and Pd/Au Alloy

907c¢0435 Vilnius TRUDY AKADEMII NAUK
LITOVSKOY SSR: SERIYA V—BIOLOGICHESKIYE
NAUKI in Russian Vol 3 (107), Jul-Sep 89 (Manuscript
received 19 July 89) pp 61-64

[Article by V. Y. Razumas and Yu. Yu. Kulis, Institute
of Biochemistry, LiSSR Academy of Sciences}

[Abstract] Electrochemical biospecific sensors are
finding widespread applied and scientific use. The most
advanced are those in which the active center of the
adsorbed enzyme exchanges electrons with the electrode
directly. The work reported here studied the adsorption
of glucooxidase on Pt and Pd/Au electrodes and its
functioning. The glucooxidase was obtained from
Aspergillus niger. Enzyme concentration was determined
spectrophotometrically from absoption at 450 nm. All
tests were done in a 0.1 M phosphate buffer solution
with pH = 7.0. Ellipsometric measurements were made
with a 43603-200E Rudolph Research ellipsometer
equipped with a helium-neon laser operating at 632.8
nm, angle of incidence 68°. Ellipsometric measurements
indicated that the adsorption of glucooxidase took place
only on those Pt electrodes that were treated with
detergent or with rf plasma. When pH was 7.0, the
glucooxidase was adsorbed irreversibly on the Pt and
Pd/Au alloys, with formation of a dense monolayer at a
concentration equal to 2.4 pmole/cm?. Rate constants
for the irreversible adsorption were 2.6 x 10”7 cm/sec for
Pt and 1.1 x 10" cm/sec for Pd/Au. The glucosooxidase
adsorbed on the Pd/Au at pH 7.0 had catalytic activity in
oxidation of B-D-glucose by oxygen. Figures 3, refer-
ences 17: 5 Russian, 12 Western.

UDC 612.822.1:577.112.08.3

Isolation of Opiate-Binding Membrane Proteins
With $-Endorphin--aminohexyl Sepharose

907C0434D Yerevan NEYROKHIMIYA in Russian
Vol 8 No 2, Apr-Jun 89 (manuscript received 10 Jun 88)
pp 282-292

[Article by G. A. Izykenova and N. P. Taranova, Insti-
tute of Physiology imeni I. P. Pavlov, USSR Academy of
Sciences, Leningrad]

[Abstract] In order to understand the mechanisms of
CNS function, one must study the structure and func-
tions of opiate receptors in the brain. The purpose of the
work reported here was to isolate opiate-binding pro-
teins from rat brain synaptic membranes with a new
affine sorbent that contains covalently immobilized B-
endorphin, or $-endorphin-o-aminohexyl Sepharose 4B.
The researchers were successful in the isolation of two
proteins that were similar in terms of isoelectric focusing
and SDS-electrophoresis. The pl values of the proteins
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were 4.4 and 5.3. The proteins differed in their subunit
composition and ability to bind [*H]-naloxone. The
researchers suggest that the proteins are components of
brain opiate receptors. Figures 4; references 21: 5 Rus-
sian, 16 Western.

UDC 557.153.4:595.2:599.6/.73

Reaction of Cabbage Fly Brain Cholinesterase,
Bovine Erythrocyte Acetylcholinesterase and
Equine Serum Butyrylcholinesterase with
Organophosphorus Inhibitors

907C06644 Moscow ZHURNAL EVOLYUTSIONNOY
BIOKHIMII I FIZIOLOGII in Russian Vol 26 No 2,
Mar-Apr 90 (manuscript received 16 Jun 89) pp 145-150

[Article by G. M. Grigoryeva, T. I. Krasnova, and A. Ye.
Khovanskikh, Institute of Evolutionary Physiology and
Biochemistry imeni I. M. Sechenov, USSR Academy of
Sciences, Leningrad]

[Abstract] Comparativies studies were conducted on the
reaction of various organophosphorus esters with cab-
bage fly (Delia brassicae) brain cholinesterase (I), bovine
erythrocyte acetylcholinesterase (II) and equine serum
butyrylcholinesterase (III). The results showed that ky;
values for I were one to two orders of magnitude greater
than for II and III at 25°C in 0.025 M phosphate buffer,
pH 7.5, with thiophosphate and thiophosphonate inhib-
itors. Accordingly, the kinetic data demonstrated that
the active site of I is more reactive than that of the other
enzymes, but less specific. Comparison of the kinetic
data also indicated that the anionic domain of I pos-
sesses an extensive hydrophobic region that binds alkyl
and aromatic radicals, as well as a more extended region
in the esterase center. In that respects I and III share
more similarities that do I and II. Figures 1; tables 2;
references 14: 9 Russian, 5 Western.

UDC 577.352.34

Fusogenic Properties of Cobra Venom Cytotoxins
in Model Membrane Systems

907C0664B Moscow BIOLOGICHESKIYE NAUKI
in Russian No 2, Feb 90 (manuscript received 13 Jan
88) pp 42-50

[Article by S. E. Gasanov, F. G. Kamayev, B. A. Sala-
khutdinov and T. F. Aripov, Institute of Bioorganic
Chemistry, Uzbek SSR Academy of Sciences]

gAbstract] ESR methodology relying on spin labels and

H-NMR spectroscopy were employed in studies on the
effects of cytotoxins V.5 and V_l1, isolated from the
venom of the Central Asian cobra Naja naja oxiana, on
bilayer lipid membranes and liposomes. The latter were
formed from phosphatidylcholine, cardiolipin, or
phsophatidylserine. Under certain conditions both cyto-
toxins were found to cause membrane fusion. The mech-
anism of action involved destabilization of the bilayer
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packing of the lipids leading to a metastability in the
membrane. In addition, the polycationic nature of the
toxins favored dehydration of selected membrane sites
resulting predisposing to contact between adjacent mem-
branes. Finally, the increase in fluctuation in the polar
region of the membranes results in fusion at the site of
contact. V.1 induced less distortion in phosphatidylcho-
line:phosphatidylserine membranes than V5 and failed
to cause fusion, whereas the action of V.5 led to fusion.
In the case of phosphatidylcholine:cardiolipin mem-
branes fusion was attained with both cytotoxins, demon-
strating that fusion is to a large extent predicated on the
nature of lipids in the membranes. Figures 5; references
18: 7 Russian, 11 Western.

UDC 547.811.02:543.544

3,7,8,15-Tetraoxy-12,13-Epoxytrichothec-9-ene in
Fusarium graminearum culture

907C0664C Tashkent KHIMIYA PRIRODNYKH
SOYEDINENIY in Russian No 2, Mar-Apr 90

(manuscript received 13 Jun 89; in final form
22 Sep 89) pp 267-269

[Article by G. P. Kononenko, N. A. Soboleva and A. N.
Leonov, All-Union Scientific Research Institute of Vet-
erinary Sanitation, Moscow]

[Abstract] Studies on the metabolites producted by
Fusarium graminearum grown on grain led to the iden-
tification of a novel trichothecene identified as 3,7,8,15-
tetraoxy-12,13-epoxytrichothec-9-ene. Based termi-
nology currently employed in dealing with trichothecens,
the newly isolated compound may be designated as
7,8-dioxycalonectrin tetraol. References 7: 1 Russian, 6
Western.
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UDC 547.963.32.07

Chemical and Enzymatic Ligation of
Oligodesoxyribonucleotide 5’-Thiophosphates

907C0368b Moscow DOKLADY AKADEMII NAUK
SSR in Russian Vol 310, No 1, Jan 90 (manuscript
received 26 Apr 89) pp 233-236

[Article by S. I. Oshevskiy, Institute of Cytology and
Genetics, Siberian Department, USSR Academy of Sci-
ences, Novosibirsk]

[Abstract] Reactions of a labeled 16-residue oligonucle-
otide 5’-thiophosphate in DNA-DNA complexes with
DNA-ligase, Elman’s Reagent, methylethylcyanamide
(MEC) and iodine were studied. Polyacrylamide gel
electrophoresis showed that chemical ligation products
form only with MEC and iodine. A 32-residue polynu-
cleotide formed as a result of a chemical transformation
with the participation of the oligonucleotide 5’-
thiophosphate group. Similar reaction conditions using
5°-phosphate oligonucleotide did not yield polymeric
products. Yields of 60 percent, 3 percent, and 10 percent
were seen for DNA-ligase, MEC and iodine, respectively.
All ligation products were able to serve as DNA-
polymerase templates and formed products which were
complete copies of the template. Primary structure anal-
ysis showed that the products of DNA-ligase contained a
thiophosphate group at the ligation site. When MEC was
used, a highly reactive S-phosphorylisothiourea interme-
diate reacted with the 3’-hydroxyl of the neighboring
oligonucleotide. When iodine was used, an active com-
plex between the iodine and the thiophosphate residue
may form, with subsequent bonding between the phos-
phorus and the 3’-hydroxyl of the neighboring oligonu-
cleotide. The reaction described proceeded rapidly in
aqueous solution. References 15: 6 Russian, 9 Western.




JPRS-ULS-91-002
9 January 1991

UDC 57.043

Modeling of Dielectric Heating of Cryopreserved
Cell Suspension

907c0372 Kiev KRIOBIOLOGIYA in Russian No 3,
Jul-Sep 89 (Manuscript received 4 Jan 88) pp 23-27

[Article by V. D. Bobryshev, A. S. Snurnikov, and V. B.
Shved, Institute for Problems of Cryobiology and Cryo-
medicine, UKSSR Academy of Sciences, Kharkov]

[Abstract] Thawing cryopreserved biological objects
remains a serious problem for cryobiology. Traditional
methods of thawing, based on the transfer of energy from
external heat sources, do not produce uniform heating of
the object, and the heating process is difficult to control.
Dielectric heating obviates those difficulties, and the
process is controlled by regulating the output power of a
UHF generator. The researchers here propose an
approach that enables the dielectric heating of an actual
heterogenous cryobiological system and minimizes local
hot spots. Computer modeling of the heating process is
used to find the best field parameters. The model that is
used is equivalent to a frozen cell suspension and con-
sists of a heterogenous system of ice with two types of
spherical liquid inclusions—supercooled freshwater and
supercooled seawater—which makes it possible to eval-
uate the relationship of local overheating to liquid-phase
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composition in terms of electrophysical characteristics
in the UHF range and in much of the HF range and in
terms of thermophysical characteristics. In determining
the relationship of local hot spots to field frequency in
the temperature range of 0-40°C, the researchers used
heat capacity, heat conductivity, and dielectric constant
real and imaginary numbers for the initial numerical
material in their model. They systematized experimental
data on the electrophysical parameters for supercooled
ice and water and approximated the frequency depen-
dences in the [-1000 MHz range for the following
temperatures: -10, -20, -30, and -40°C. The researchers’
results confirm the presence of a considerable number of
hot spots in the UHF region of the range. They also
determined the existence of frequencies that are depen-
dent on the temperature of the matrix (ice) and on the
ion conductivity of the inclusions, on which there is no
local overheating of inhomogeneities in the heterogenous
medium. The dispersion effect of the attenuation of the
external electromagnetic field within the highly differing
inclusions is apparently responsible for that phenom-
enon. For the freshwater inclusions, there is no over-
heating at frequencies below 100 MHz. As ion conduc-
tivity increases, the frequency figure for zero overheating
falls. The researchers conclude that the use of HF offers
an advantage over UHF in that it enables the possibility
of volumetrically uniform heating. Figures 5, references
6 (Russian).
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UDC 578.891:578.23:582.282.23

Optimization of HBsAg Gene Expression in Yeast

907C08394 Moscow MOLEKULYARNAYA
GENETIKA, MIKROBIOLOGIYA I VIRUSOLOGIYA
in Russian No 5, May 90 (manuscript received 6 Jul 89)
pp 17-20

[Article by S. E. Cheperegin, I. P. Arman and N. N,
Granovskiy, Institute of Molecular Genetics, USSR
Academy of Sciences; Institute of Virology imeni D. I.
Ivanovskiy, USSR Academy of Medical Sciences,
Moscow]

[Abstract] A series of recombinant plasmids were con-
structed for studies on HBsAg gene expression in Sac-
charomyces cerevisiae. In order to increase the efficiency
of gene expression, transcription terminator sequence of
yeast PHOS was also incorporated into the plasmids.
Passive hemagglutination and radioimmunoassays dem-
onstrated that the highest levels of HBsAg synthesis were
obtained in S. cerevisiae cells transfected with plasmid
pYS2. In that case HBsAg synthesis was equivalent to
0.36 percent of total cell protein. pYS2 DNA was shown
to be free of bacterial (E. coli) DNA fragments and the
preS region. Figures 3; tables 1; references 18: 8 Russian,
10 Western.

UDC 615.371:582.23].012

Synthesis and Secretion of Oncogene V-SIS
Protein in Sccharomyces cerevisiae

907C0839B Moscow MOLEKULYARNAYA
GENETIKA, MIKROBIOLOGIYA I VIRUSOLOGIYA
in Russian No 5, May 90 (manuscript received

7 Dec 89) pp 20-24

[Article by E. A. Ratovitskiy, A. B. Rudenko, N. A.
Vasinova, O. V. Kidgotko and B. Kh. Nisman, ‘Gidroliz-
prom’ Scientific Industrial Association, Leningrad]

[Abstract] Recombinant plasmid YEp secl-v-vis,
bearing oncogene v-sis, was constructed for transfection
of Saccharomyce cerevisiae and production of the gene
product, which is analogous to thrombocyte PDGF.
Testing of the culture fluid with anti-PDGF monoclonal
antibodies showed that production of the gene product
reached 2-5 pg/ml. Addition of the recombinant protein
to fibroblast cell culture derived from Swiss 3T3 mice
enhanced cell proliferation 2- to 5-fold over that
obtained with 10 percent embryonal calf serum. Accord-
ingly, the study demonstrated the feasibility of biotech-
nological production of oncogene v-sis protein using
transfection of S. cerevisiae with recombinant plasmids.
Figures 5; tables 1; references 21: 7 Russian, 14 Western.
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UDC 579.862.1:579.222:577.15[:5]79.254:579.842.11

Cloning f3-galactosidase Gene of Streptococcus
Thermophilus and Its Expression in Escherichia
Coli and Bacillus Subtilis Cells

907C08114 Moscow MOLEKULYARNAYA
GENETIKA, MIKROBIOLOGIYA I VIRUSOLOGIYA
in Russian No 4, Apr 90 pp 10-14

[Article by S. V. Molotov, D. Ye. Duzhiy, V. N.
Danilevich and V. V. Sukhodolets; All-Union Scientific
Research Institute of Genetics and Selection of Indus-
trial Microorganisms, Moscow]

[Abstract] The first step in production of a superpro-
ducer of B-galactosidase is the cloning of the corre-
sponding gene in suitable bireplicon vectors which may
be introduced into the Str. thermophilus cells be means
of transformation. The fJ-galactosidase gene from the
chromosome of Str. thermophilus, strain kb, was cloned
on a vector plasmid pBR322. The corresponding gene
was found on the Pst] DNA fragment. The restriction
map of the 6 kb fragment was constructed and discussed.
Shortening of the DNA fragment carrying the B-
galactosidase gene was achieved by digestion of the
recombinant derivative of pBR322 by the restriction
endonuclease Sau3A under conditions of incomplete
hydrolysis. Fragments obtained were cloned into the
BamHI site in the birepliconed shuttle vector pCB20 for
gram-positive and gram-negative bacteria. The recombi-
nant plasmids obtained contained the B-galactosidase
gene in the inserted fragments of different length.
Expression of the cloned B-galactosidase gene in E. coli
and B. subtilis cells was discussed. The analyses indi-
cated that the B-galactosidase gene from the chromo-
some of Str. thermophilus, strain 6 kb, was actually
cloned. The obtained recombinant plasmids, derivatives
of pCB20, coding for the B-galactosidase gene Str. ther-
mophilus were intended for use on the base of lactic
streptococci. Figures 4; references 12: 4 Russian; §
Western.

UDC 579.852.11:579.252.5:579.254

Conjugational Transfer of Plasmid pAMf! in
Bacillus Anthracis

907C0811B Moscow MOLEKULYARNAYA
GENETIKA, MIKROBIOLOGIYA I VIRUSOLOGIYA
in Russian No 4, Apr 90 pp 19-21

[Article by O. B. Puzanova, A. S. Stepanova, S. V.
Gavrilov et al.; All-Union Scientific Research Anti-
plague Institute “Mikrob”, Saratov, All-Union Scientific
Research Institute of Genetics and Selection of Indus-
trial Microorganisms, Moscow]

[Abstract] A study of conjugational transfer of plasmid
pAMB1 from B. thuringiensis into B. anthracis cells used
several strains of B. anthracis. The study showed the
possibility of conjugational transfer of the plasmid
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pAMB! into Siberian plague microbe cell and its
capacity to mobilize the extrachromosomal replicon
pTG141. The effectiveness of conjugational transfer of
plasmid pAMB1 on membrane filters was 2-3 orders of
magnitude higher than on a liquid nutrient medium and
did not depend on the strain of the recipient. The
possibility of conjugational transfer of plasmid pAM
into Siberian plague microbe was confirmed and its
capacity to mobilize extrachromosomal replicon
pTG141 was demonstrated. B. anthracis transconju-
gates, carrying plasmid pAM@1 acquired the properties
of the donors which suggested the possibility of use of
this replicon to mobilize transfer of the natural extrach-
romosomal determinants of heredity of the Siberian
plague pathogen. Figure 1; references 13: 6 Russian; 7
Western.

UDC 341.43.33.27

Production of New Lines of Hybridoma Cells
Wll\nlich Secrete Monoclonal Antibodies to Human
Ig

907C0284A4 Riga IZVESTIYA AKADEMII NAUK
LATVIYSKOY SSR in Russian No 12, Dec 89
(manuscript received 30 May 89) pp 104-107

[Article by V. A. Lebitskiy, I. E. Toots, and T. N.
Tibinogina, Institute of Microbiology imeni Avgust
Kirkhenshteyn, LaSSR Academy of Sciences; Estonian
Biocenter for Genetic and Cellular Engineering, ESSR
Academy of Sciences)

[Abstract] Monoclonal antibodies to human IgM which
can be used in the detection of IgM and in the study of its
antigenic characteristics were produced. Male mice were
immunized three times with monoclonal IgM, the first
two times with Freund’s adjuvant as well. Splenocytes of
the mice were hybridized with nonsecretory PAI
myeloma cells, and the hybridomas were screened,
resulting in 22 clones which produced IgM antibodies.
Twelve of the clones were established as stable lines.
Solid-phase EIA demonstrated that four of the lines
produced monoclonal antibodies which reacted with the
x-chain of human Ig, both free and bound. The other
eight lines produced monoclonal antibodies which
reacted only with monoclonal IgM and not with IgG or
IgA or isolated Ig chains. Three of the eight interacted at
equal titer with polyclonal or monoclonal IgM. Two gave
positive reactions to polyclonal IgM, but at lower titers
than to monoclonal. The remaining three lines yielded
antibodies which reacted only to monoclonal IgM when
using sandwich EIA with affinity-purified polyclonal
anti-p antibodies. In solid-phase EIA, the third group
gave a positive reaction with polyclonal IgM, but at
much lower titers and with a much weaker signal than to
monoclonal IgM. The eight monoclonal antibodies pro-
duced are directed towards conformationally dependent
antigenic determinants. References 9: 6 Russian, 3
Western.
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UDC 581.1.083:632.954

Using in Vitro Selection to Produce Plant Forms
Tolerant to Herbicides

907C0369a Moscow DOKLADY AKADEMII NAUK
SSR in Russian Vol 310, No 4, Feb 90 (manuscript
received 1 Jun 89) pp 987-990

[Article by T. A. Yezhova, N. S. Tikhvinskaya, A. M.
Bagrova, 1. R. Vasilyev, D. N. Matorin, and S. A.
Gostimskiy, Moscow State University imeni M. V.
Lomonsov]

[Abstract] In vitro tissue culture cell selection and sub-
sequent plant regeneration were used to produce garden
pea (Pisum sativum L.) plants resistant to photosynthe-
sis-inhibiting pesticides. Atrazine, diuron and dinoseb
were studied in five pea strains. Suppression of growth
and viability was found to be a function of herbicide
concentration, duration of callus cultivation on the selec-
tive medium, callus genotype and degree of differentia-
tion of the callus. Large explantates, or those with buds,
were less sensitive to atrazine and diuron. Tissue with
buds was more sensitive to dinoseb. Reactions to
dinoseb appeared in one week, while reaction to the
other two herbicides was most marked at the end of the
third week. After three weeks, the mass of living tissue
was 2-13 percent of the initial mass. Passage of this tissue
through a second cultivation with the same herbicide
killed the majority of the remaining cells, as a result of
the instability and inefficiency in the selection process.
Transplantation of 10,000 explantate calluses resulted in
42 lines resistant to atrazine at 10> M, 13 resistant to
dinoseb at § x 10-° M, and 10 tolerant of diuron. A 50
percent depression in millisecond-delayed fluorescence
required about 10 times more atrazine in atrazine-
tolerant callus than in controls, indicating decreased
sensitivity in the FS II electron acceptor region. This
decreased sensitivity was maintained in the 80 regener-
ated plants. The second generation, subjected to field
cultivation, showed increased tolerance to atrazine.
Atrazine tolerance was observed in isolated chloroplasts
from tolerant plants. Figures 2; references 7: 4 Russian,
3 Western.

UDC 575:616.912-085.371:616.36-002

Expression of Antigens of TBE Virus by Various
Recombinant Forms of Vaccinia Virus

907C0369C Moscow DOKLADY AKADEMII NAUK

SSR in Russian Vol 310, No 4, Feb 90 (manuscript
received 25 Jun 89) pp 996-999 .

[Article by A. A. Khromykh, A. S. Belyayev, M. Yu.
Rushnikov, N. K. Danilyuk, and L. S. Sandakhchiyev,
corresponding member USSR Academy of Sciences;
All-Union Scientific Research Institute of Molecular
Biology, Koltsovo, Novosibirsk Oblast]
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[Abstract] The researchers produced vaccinia virus
recombinants which contain tick-borne encephalitis
genes enabling synthesis of TBE antigens in cell culture.
The pVAR-15 plasmid, which contains the early 7.5-kbp
vaccinia virus promotor and a portion of the thymidine
kinase (TK) gene, was used as the vector to construct the
foreign gene in the TK gene. The last 29-kbp promotor
was also used. Seven recombinant strains were pro-
duced. The strain which contained the full-scale C, M, E
and NSI1 genes exhibited the greatest total encephalitis
antigen expression. The strain which contained the L
gene and the influenza hemagglutinin anchor gene dem-
onstrated the greatest cell surface antigenicity. The
results indicate that an incomplete E protein has lowered
antigenic activity, while the absence of the hydrophobic
portion decreased its anchoring to the cell membrane.
Addition of the leader sequence to the N-terminal of
protein E led to enhanced total and surface antigenicity.
This may facilitate protein transport across the endo-
plasmic reticulum membrane. Use of the WR strain gave
somewhat more antigenic activity than use of the LIVP
strain. Figures 1; references 15: 6 Russian, 9 Western.

UDC 547.963.3:577.158.4

Isolation of Tyrosine Aminotransferase Gene
From Rat Gene Library With Molecular Probes
Based on M13 Bacteriophage

907C0549 Kiev BIOPOLIMERY I KLETKA in Russian
Vol 5 No 6, Nov-Dec 89 (manuscript received
14 Feb 89) pp 93-100

[Article by S. M. Zelenin, I. V. Morozov, N. R. Tevs, V.
V. Gorn, V. A. Karginov, and N. P. Mertvetsov, Institute
of Bioorganic Chemistry, Siberian Division of the USSR
Academy of Sciences]

[Abstract] The researchers tested the possibility of using
probes based on single-stranded DNA from bacte-
riophage M3 to select clones that have the TAT gene—
one of the most studied inducible mammalian enzymes.
A rat gene library constructed on the basis of the Charon
4A series A phage was used. Fragments of rat genome
DNA with an average size of 20,000 bp have been cloned
for that vector. The researchers here established that the
titer of the rat gene library they used consists of approx.
2.2 x 10° phages per ml, and among them approx. 0.5
percent are phages that have the lacZoperon. Molecular
probes based on the single-stranded DNA of hybrid
phage M 13 were used to screen the rat gene library and
select a specific gene. Such probes have a number of
advantages over double-stranded molecular probes. In
the probe based on M3, after completion of the second
chain, the fragment of the probe that participates
directly in hybridization remains single-stranded. That
section of the probe hybridizes only with complementary
DNA adsorbed on nitrocellulose filters. The specific
activity of the probe is generally higher than that of the
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nick-translation probe. The entire radioactive label
included in the probe based on single-stranded DNA
gives a signal upon hybridization; whereas in most cases
the nick-translation probe uses only a part of the label
effectively. The main disadvantage of the single-
stranded probes in selecting clones from a gene library
constructed in the Charon 4A A vector is the presence of
the lacZ gene in that vector and of a fragment of the
same gene in the M13 phages. For the first screening,
1.5:10° clones were used, after which specific probes for
the TAT and proopiomelanocortin genes were used to
select 239 clones for further purification before the
formation of individual colonies. Four clones were
selected for the TAT gene, and nine for proopiomelano-
cortin. All four of the TAT gene clones gave positive
signals after repeat hybridization, while only one proop-
iomelanocortin clone responded positively to repeat
hybridization. The data from restriction and dot- and
blot-hybridization of DNA taken from the gene library
of the DNA A TAT NI clone make it possible to
hypothesize that this molecular hybrid contains a com-
plete TAT gene that may differ somewhat in structural
organization from that described by Shinomiya et al.
Figures 6, references 13: 4 Russian, 9 Western.

UDC 579.842.11.017.6

Somatotropin Biosynthesis by a Recombinant E.
coli Strain

907C0417B Moscow MIKROBIOLOGIYA in Russian
Vol 58 No 5, Sep-Oct 89 (manuscript received 7 Jun 88)
pp 791-796

[Article by N. V. Gorlatova, N. V. Yeroshina, V. M.
Ananin, L. M. Baryshnikova, L. V. Akimenko and Ye. L.
Golovlev, Institute of Biochemistry and Physiology of
Microorganisms, USSR Academy of Sciences, Push-
chino]

[Abstract] One of the principal problems in cultivating
recombinant strains is their instability. The data avail-
able on recombinant producers of proteins or metabo-
lites are scarce. The goal of this work was to use E. coli
K-12—the producer of human somatotropin hormone—
to investigate the effect of factors such as growth rate
degree of limitation on vector dynamics, strain stability,
and effectiveness of cloned gene expression. The
researchers found that the activity of the cellular protein
synthesis apparatus changed proportionately to the
growth of the recombinant E. coli strain and did not
correlate with the synthesis of somatotropin. The syn-
thesis of somatotropin depended on the number of
plasmid-containing cells capable of producing the hor-
mone, the rate of cell culture growth, duration of the
fermentation, and cultivation conditions. It was shown
that the stability of plasmid-containing strains dimin-
ished with the drop in the flow rate of the enzyme.
Somatotropin biosynthesis was highest at a low dilution
rate. Figures 3; references 18: 3 Russian, 15 Western.
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Diphtheria: Epidemiological and Immunological
Situation in Alma-Ata Oblast

907C0271B Alma-Ata ZDRAVOOKHRANENIYE
KAZAKHSTANA in Russian No 8, Aug 89 pp 11-13

[Article by S. G. Markova and I. Ye. Pilskiy, Scientific
Research Institute of Epidemiology, Microbiology and
Infectious Diseases, Alma-Ata, and Alma-Ata Oblast
Epidemiological Station]

[Text] Extensive immunization of the child population
against diphtheria, begun in 1959, led to a sharp decline
in morbidity and mortality associated with the disease.
After a lengthy absence of diphtheria cases and diph-
theria bacteria carriers (1969-1975), an increase in the
activity of the epidemic process was once again noted in
1976. In addition to recording manifest forms, we have
been identifying carriers of toxigenic Corynobacterium
diphtheriae each year (since 1979).

This paper presents data from an analysis of morbidity
associated with diphtheria infection and of the immuno-
logical structure of the child population of Alma-Ata
Obilast in relation to diphtheria and tetanus. Morbidity
over a 20-year period (1969-1988) was studied in order
to assess the epidemic process. We analyzed 2,117 sam-
ples of blood sera (from 2,022 children and 95 adoles-
cents) with the passive hemagglutination test used in a
micromethod employing erythrocytic diphtheria and tet-
anus test kits prepared in the children’s infection labo-
ratory of the Kazakh SSR Scientific Research Institute of
Epidemiology, Microbiology and Infectious Diseases.
The conditionally protective level of diphtheria anti-
toxin was adopted as 0.03 IU/ml, and that of tetanus
antitoxin was adopted as 0.01 IU/ml.

In the designated period, 14 patients and 61 carriers of
toxigenic Corynobacterium diphtheriae were recorded in
the oblast—a ratio of 1:4. No patients with clinically
expressed forms of diphtheria were identified in 1988.

Diphtheria morbidity maintained a fall-winter season-
ality. The maximum number of cases occurs in October-
February (78.6 percent). In this case all cases are iso-
lated, and they are not related to each other.

Most patients were identified among school children
aged 9-12 (64.3 percent), considerably fewer cases were
identified among adolescents and adults (28.6 percent),
and the fewest were among preschool children (7.1
percent). Analysis of the causes showed that because
rural schools lack medical workers, the quality of med-
ical services is worse than in preschool children’s insti-
tutions.

The level of toxic forms of illness, which led to compli-
cations in two cases (myocarditis, hemmorrhagic syn-
drome), is high (50 percent). The frequency of fatal
outcomes depended on the timeliness of diagnosis, the
severity of illness, and the quality of therapeutic mea-
sures, and it was 14.3 percent. Clinical diagnosis of
diphtheria presents certain difficulties, which resulted in
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late hospitalization and treatment. For example, nine
persons were hospitalized in the first three days of
illness, but the correct diagnosis was established for only
five of them. On the whole, the diagnosis was confirmed
bacteriologically in 35.7 percent of patients, biovara
gravis strains were isolated from 80 percent of them,
35.7 percent of those patients had not been immunized,
and 57.1 percent had been improperly immunized in one
way or other.

Study of the immunological status of the child popula-
tion revealed that, on the whole, 16.1 percent of the
subjects were not protected from diphtheria toxin.
Simultaneous determination of the level of diphtheria
and tetanus antitoxins in sera made it possible to objec-
tively assess actual immunization of children and ado-
lescents with DTP and DT vaccines. The low percentage
of children not immune to tetanus (3.4 percent) indicates
that decreed age groups are being immunized against
diphtheria and tetanus in the oblast. However, in a
number of rural rayons that are unfavorable in terms of
diphtheria (Chilikskiy, Balkhashskiy and Kaskelenskiy),
a high percentage of nonimmune persons has persisted
over the last 9 years—an average of 25.3 percent in
relation to diphtheria and 6.0 percent in relation to
tetanus.

The results of an analysis of immunity depending on
blood sampling time are of a certain amount of interest.
The highest nonimmune indicators were identified in
September-November, averaging 27.2 percent in rela-
tion to diphtheria and 5.8 percent in relation to tetanus.
This situation is apparently associated with the fact that
new classes are formed in this period of the year in
schools of general education and in boarding schools, the
contingents of which were tested by us serologically at
the beginning of the school year. In addition, a large
percentage of schoolchildren in rural areas come from
remote livestock breeding farms, and immunization pro-
grams for them have not been set up properly.

An analysis of immunity in terms of age revealed that
children in the age groups of 4-5, 8-10 and 13-14 are the
least protected. An average of 24.0 percent were not
immune to diphtheria, and 5.8 percent were not immune
to tetanus. Vaccinations carried out at ages 2, 6 and 11
reduced the percentage of nonimmune children in the
first two years after the injections, but then the number
of unprotected children increased once again. The causes
of this phenomenon remain unclear, which dictates the
need for studying the effect of individual environmental
factors on the state of antitoxic immunity in specific
regions. It should be noted that as the number of
revaccinations increases (carried out within the first two
years after vaccination), the number of persons not
immune to diphtheria decreases from 20.2 percent to 7.5
percent.

Thus, the state of immunity to diphtheria among chil-
dren in the oblast is at a relatively low level. To improve
the epidemiological situation and increase the per-
centage of persons immune to diphtheria and tetanus
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toxins, the volume of bacteriological and serological tests
has been dramatically increased here in recent years.
Special attention has been devoted in this case to con-
tingents making up the risk groups: middle vocational-
technical schools, boarding schools, closed sanatoria,
children’s homes, and remote livestock breeding areas. A
complete revision of immunization efforts has begun, to
include conducting a population census, checking docu-
ments and reviewing the correctness of individual
immunization plans. Individuals with an unsatisfactory
immunization history are being screened, their immu-
nity is being checked, and decisions are being made as to
whether they need additional immunization with asso-
ciated DT-M, associated D-M or associated T-M toxoid.

The relatively high level of diphtheria morbidity and the
relatively large number of carriers of Corynobacterium
diphtheriae and of persons not immune to diphtheria
toxin indicates that the epidemiological and immunolog-
ical situation in Alma-Ata Oblast is not good. Students in
schools of general education and boarding schools were
predominant in the overall structure of patients. These
contingents had a low immunity (76.3 percent to diph-
theria and 94.6 percent to tetanus), and therefore they
should be treated in the future as high-risk groups
requiring special attention and monitoring.

COPYRIGHT: “Zdravookhraneniye Kazakhstana”,
1989

UDC 616.36-002-02

Etiologic Structure of Viral Hepatitis in Mary
Oblast

907C0406A Ashkhabad ZDRAVOOKHRANENIYE
TURKMENISTANA in Russian No 9, Sep 89 pp 3-6

[Article by M. I. Ommadova, O. I. Nazarova, G. D.
Muradova and M. B. Annamukhamedov, Ashkhabad
Scientific Research Institute of Epidemiology and
Hygiene imeni S. M. Dursunova]

[Abstract] An analysis was conducted on the etiologic
structure of viral hepatitis in Mary Oblast, based on
diagnostic studies on 80 adult and 55 pediatric patients.
The study relied on RIA and EIA and demonstrated that
48.7 percent of the cases represented mixed infections.
In general, the fecal-oral route of transmission predom-
inated (43.8 percent), followed by mixed HA + HB
infections (39.4 percent), and hepatitis transmitted by
parenteral routes (21.3 percent). The mixed infections
were represented by HA + Non-A,Non-B combinations
in HBsAg positive individuals, HB + delta agent, HB +
HA, and HA + HB + delta virus combinations. The high
percentage of delta infections (18.2 percent) among the
HB patients and the incidence (1.2 percent) of delta
infections in HBsAg carriers appear to reflect unique
features of viral hepatitis in Turkmenistan. References
13: 12 Russian, 1 Western,
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UDC 616.36-002-036.2-084.4

Epidemiology of Viral Hepatitis A in Khalachskiy
Rayon

907C0406B Ashkhabad ZDRAVOOKHRANENIYE
TURKMENISTANA in Russian No 9, Sep 89 pp 6-10

[Article by 1. Yu. Gasanov, A. . Katkov, Ch. Allab-
erdyyev, A. O. Ovezov and A. Ch. Atakishiyeva, Chair of
Infectious Diseases and Epidemiology, Turkmen Order
of People’s Friendship State Medical Institute; Khal-
achskiy Rayon Sanitary Epidemiologic Station]

[Abstract] Epidemiologic data for viral hepatitis A in the
Khalachskiy Rayon, Chardzhou Oblast, were evaluated
for the period 1958-1986 in order to devise preventive
strategies. Assessment of the epidemiologic data
revealed that major outbreaks of hepatitis A are encoun-
tered every 8 years in Turkmenistan on the whole,
whereas in the Khalachskiy Rayon the periodicity is on
the order of ten years. In years of maximum morbidity
(1975 and 1985), peak incidence was evident in summer
and early fall; while in relatively quiescent years, most
cases were encountered in winter. In general, in large
outbreaks, the first cases invariably involved preschool
children, followed by schoolchildren, and then adults.
The statistical information also disclosed that most
infections in children are acquired at home; the disease
incidence in schoolchildren and in children attending
day care facilities is generally 2- to 3-fold lower than in
those not attending. Figures 1.

UDC 616-002.5.36-002

Carrier Rate of HBsAg in Tuberculosis Patients in
Turkmen SSR

907C0406C Ashkhabad ZDRAVOOKHRANENIYE
TURKMENISTANA in Russian No 9, Sep 89 pp 10-12

[Article by I. A. Ibragimov, V. G. Sadykov, L. D.
Zagozina, N. K. Isayeva, I. Yu. Gasanov, N. A. Sayilov
and L. M. Mazina, Chair of Infectious Diseases and
Epidemiology, Turkmen Order of People’s Friendship
State Medical Institute; Ashkhabad Scientific Research
Institute of Epidemiology and Hygiene imeni S. M.
Dursunova]

[Abstract] In order to determine the incidence of viral
hepatitis B among tuberculosis patients in Tukmenistan,
sera obtained from 660 patients were tested for HBSAG
by the reverse passive hemagglutination test. The study
revealed that 12.4 percent of the patients were positive
for HBsAg. The clinical impression was that most of the
infections were acquired through close familial contact
rather than parenterally in hospitals, where strict sterility
and other safety measures are enforced. References 7
(Russian).
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UDC 616.36-002(575.4)

Delta Hepatitis in Turkmenia

907C0406D Ashkhabad ZDRAVOOKHRANENI YE
TURKMENISTANA in Russian No 9, Sep 89 pp 12-15

[Article by O. I. Nazarova, M. 1. Ommadova, M. O.
Favorov, T. L. Yashina and N. V. Man, Ashkhabad
Smentlﬁc Research Institute of Epldemlology and
Hyglene imeni 8. M. Dursunova; Institute of Virology
imeni D. I Ivanovskiy, USSR Academy of Medical
Sciences]

[Abstract] Studies on 217 patients with viral hepatitis in
Turkmenia revealed the presence of delta virus in 24.6
percent of the patients with hepatitis B (HB) virus
infections. In addition, 1.4 percent of the patients pre-
sented with mixed HB + Non-A ,Non-B + delta infec-
tions, and 30 percent of the HB + HA patients also bore
the delta virus. The delta virus infection occurred pre-
dominantly in the age bracket of 15-39 (76.5 percent of
delta cases). Anamnestic data demonstrated that 64.7
percent of the delta-positive individuals had previous
contact with HB patients, with patients in the family
accounting for 23.5 percent of the contacts. Additional
breakdown showed that 29.3 percent of the delta carriers
had a history of blood transfusion, 29.3 percent had been
hospitalized, and 23.5 percent had received injections on
an out-patient basis. In general, delta hepatitis was
characterized by prolonged jaundice (52 days in 52.9
percent of the cases), hepatomegaly on discharge (64.7
percent), elevated enzyme levels (82.3 percent), and a
mortality rate of 11.8 percent. References 4: 3 Russian, |
Western.

UDC 616.981.42-036.2

Clinical and Epidemiologic Features of Acute
Brucellosis

907C0406E Ashkhabad ZDRAVOOKHRANENIYE
TURKMENISTANA in Russian No 9, Sep 89 pp 24-26

[Article by E. B. Bayramova, V. F. Ivanova, R. Z.
Rakhimova, E. A. Kuzakhmedova and 1. Ye. Petrova,
Chair of Infectious Diseases and Epidemiology, Turk-
ment Order of People’s Friendship State Medical Insti-
tute; City Hospital of Infectious Diseases]

[Abstract] An assessment was conducted on 39 cases of
acute Br. melitensis infections in order to obtain a better
clinical and epidemiologic appreciation of the problem
in Turkmenistan. The data were derived from 39
patients divided almost equally between women (20) and
men (19); most of the patients (22) were under 30. The
majority of the patients were blue-collar workers (64
percent), while 28 percent were in constant contact with
domestic animals. Correct initial diagnosis was made in
only 17 of the cases; in addition, the beginning of the
disease was insidious in 89.7 percent of the patients.
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Antibiotic therapy with streptomycin, tetracycline, levo-
mycetin, and aminoglycosides, particularly combination
chemotherapy, led to abatement in 7-10 days. Nine of
the patients were discharged as cured, while 30 were
discharged in a clinically satisfactory state and experi-
enced recurrences. References 6 (Russian).

UDC 616.98:579.83(470.45)

Bfucellosis Morbidity in Volgograd Oblast

907C0406F Ashkhabad ZDRAVOOKHRANENIYE
TURKMENISTANA in Russian No 9, Sep 89 pp 26-27

[Article by V. N. Lazarev, Ye. A. Ionidi, I. Kh. Giniyat-
ulina, V. F. Orekhov and Yu. A. Zheludkov, Chair of
Infectious Diseases, Therapeutics Faculty, Volgograd
Order of the Red Banner of Labor Medical Institute]

[Abstract] Recent studies have shown that the incidence
of brucellosis in the Volgograd Oblast stands at 0.9
percent per 100,000 population, and that the number of
positive-testing animals is on the increase. In 1987 alone,
the number of positive animals increased by 29.6 percent
in comparison with the preceding years. In addition, 20
patients were diagnosed with brucellosis. The data also
revealed that 60 percent of the patients were infected by
sheep and that two veterinary technicians were infected
as a result of poor laboratory techniques. Most of the
patients were males, 20-60 years of age, engaged in
occupations that brought them in close contact with
domestic animals. These findings again point to the
importance of animal testing and disinfection as key
factors in brucellosis control.

UDC 616.36-002.1-002:578.891]-036.2-(47+57)

Incidence of Delta Infection in USSR

907C0441F Moscow ZHURNAL MIKROBIOLOGII,
EPIDEMIOLOGII I IMMUNOBIOLOGII in Russian
No 10, Oct 89 (manuscript received 18 Jun 88)

pp 96-101

[Article by S. O. Vyazov, N. Ye. Paladi, A. L. Mkhi-
taryan, I. P. Gorbarets, Ye. K. Yavorkovskaya, D. M.
Yarasheva, N. S. Asfandiyarova, and G. L. Ryazanova,
Institute of Virology imeni D. I. Ivanovskiy, USSR
Academy of Medical Sciences, Moscow]

[Abstract] The hepatitis delta virus is a defective, RNA-
containing agent which requires a hepatitis B infection
for replication. Literature data and the authors’ data on
the incidence of delta virus in the USSR are reviewed.
Among 1,124 asymptomatic HBsAg carriers in the Euro-
pean USSR, the rate of manifestation of anti-delta
antibodies ranged from 0 percent in Minsk to 5.5 percent
in Yerevan and 17.6 percent in Kishinev. The rates
reflect the prevalence of hepatitis B virus. Rates from
10.8 percent to 22.0 percent were seen in Central Asia,
Kazakhstan and Moldavia. A low prevalence of anti-
delta was seen in Irkutsk and a high rate in Tuba. About
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30 percent of those with anti-delta possessed IgM anti-
bodies, with this rate independent of location. Based on
known rates of hepatitis B infection, it may be estimated
that 200,000-750,000 cases of hidden liver disease due to
hepatitis delta virus exist in the USSR. In children with
chronic hepatitis, 9.7 percent of the patients in Europe,
and 38.5-64.3 percent of the patients in Central Asia and
Kazakhstan showed anti-delta. In adults the rate was
34.1-48.0 percent in Europe and 60.8 percent in Central
Asia. Patients with acute HBsAg-positive hepatitis in
Moscow exhibited markers for delta relatively rarely.
Markers for delta infection were seen relatively fre-
quently in patients with a serious disease course, partic-
ularly in fulminating hepatitis. The data indicate that the
delta virus participates in the formation of the serious
form of acute hepatitis. References 31: 19 Russian, 12
Western.

Ebidemiological Description of Patients with
Chronic Viral Hepatitis B in Tashkent

907C0460C Tashkent MEDITSINSKIY ZHURNAL
UZBEKISTANA in Russian No 11, Nov 89 (manuscript
received 19 Oct 88) pp 49-50

[Article by L. V. Kudasheva, Kh. M. Mustafayev, and P.
M. Frenkel, Republic Sanitary and Epidemiological Sta-
tion, UzSSR Ministry of Health]

[Abstract] The epidemiological mechanisms and features
of chronic viral hepatitis B in Tashkent were studied
over a five-year period, from 1983 through 1987. Mor-
bidity with chronic viral hepatitis tended to increase and
was three times greater in 1987 than in 1983, with
annual increases ranging from 7 percent to 92.4 percent
and averaging 35.1 percent. The number of children
under the age of 14 with viral hepatitis increased from
45.1 percent in 1983 to 64.7 percent in 1987. Men were
more likely than women to suffer from viral hepatitis.
Morbidity with chronic viral hepatitis was more fre-
quent in the winter and spring. References 5: 4 Russian,
1 Western.

UDC 616.993.162-036.21

Activation of Anthroponotic Cutaneous
Leishmaniasis in Ashkhabad

907C04154 Moscow MEDITSINSKAYA
PARAZITOLOGIYA I PARAZITARNYYE BOLEZNI
in Russian No 5, Sep-Oct 89 (manuscript received

10 Feb 89) pp 71-74

[Article by R. S. Dobrzhanskaya, Kh. Kh. Khuseyinova,
V. M. Safyanova, L. P. Yemelyanova, T. A. Sukhanova,
Ye. N. Ponirovskiy, Scientific Research Institute of
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Disease, Ministry of Health of the Turkmen SSR; Insti-
tute of Zoology, Turkmen SSR Academy of Sciences,
Ashkhabad; Scientific Research Institute of Epidemi-
ology and Microbiology imeni N. F. Gamaleya, USSR
Academy of Medical Sciences, Moscow]

[Abstract] Cutaneous leishmaniasis occurs mainly in
central Asia and the Transcaucasus, with the most active
foci in the Turkmen SSR. Of the two forms of cutaneous
leishmaniasis, anthroponotic cutaneous leishmaniasis
(ACL), which is caused by Leishmania tropica, used to
be found primarily in three large cities of the Turkmen
SSR—Ashkhabad, Iolotani, and Mary. A program initi-
ated in the 1950s, however, virtually eliminated ACL
from Turkmenia by the early 1960s. Almost 30 years
later, in 1987, cases of ACL began to grow steadily. The
observations of several patients with ACL are presented
here. Electrophoretic analysis of three strains of leish-
mania demonstrated that the Phlebotomus sergenti sand
fly is the carrier of the disease. Urgent measures need to
be taken to prevent the further spread of anthroponotic
cutaneous leishmaniasis. Figures 3, references 4 (Rus-
sian).

UDC 616.98:579.834.114]-036.2(571.62)

Lyme Disease in Khabarovsk Kray

907C0415B Moscow MEDITSINSKAYA
PARAZITOLOGIYA I PARAZITARNYYE BOLEZNI
in Russian No 5, Sep-Oct 89 (manuscript received

27 Feb 89) pp 74-78

[Article by M. L. Levin, M. I. Kalinin, V. N. Kryuchech-
nikov, Scientific Research Institute of Epidemiology
imeni N. F. Gamaleya, USSR Academy of Medical
Sciences; Khabarovsk Medical Institute]

[Abstract] Field and clinical laboratory tests were per-
formed in 1986-1988 in Khabarovsk Kray for cases of
Lyme disease (pathogenic agent Borrelia burgdorferi car-
ried primarily by the Ixodes persulcatus schulce tick).
Adult Ixodes persulcatus ticks were collected in the
spring and summer months 15-20 km from Khabarovsk.
Five different strains of Borrelia burgdorferi were found
in over 20 percent of the ticks examined. It is believed
that at least one of those strains differs from the known
types of American and European strains in its antigenic
properties. Results of the examination of the ticks indi-
cate the presence of natural foci of Lyme disease in the
Khabarovsk Kray. The level of infection with Lyme
disease is as high in Khabarovsk as in the European part
of the USSR. Lyme disease was found and serologically
confirmed in Amur Oblast and the Maritime Kray in
1988. Lyme disease occupies an important place in the
infectious pathology of the Far East and deserves close
attention. References 14: 8 Russian, 6 Western.
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UDC 579.252.5:577.21.01

Transposons and Replication: TnS Suppresses
Plasmid RP1 ts Mutation Preventing Replication
in Escherichia coli

907C08354 Moscow GENETIKA in Russian Vol 26
No 5, May 90 (manuscript received 11 Jan 89)
pp 833-841

{Article by G. E. Baumanis, S. Ya. Auza and Yu. O.
Yakobson, Institute of Microbiology imeni A. Kirkhen-
shteyn, Latvian SSR Academy of Sciences, Riga]

[Abstract] A phenomenon designated ‘transposon sup-
pression’ has been discovered in which transposon Tn5
promotes replication of plasmid RP1, otherwise inca-
pable of replication because of mutation in tsr12 gene.
The study involved construction of hybrid plasmid RP1
bearing a deletion in gene aphA (Km), two intact trans-
posons (Tnl and TnS5) derived from plasmid pMGS8, and
mutation tsr12 of plasmid RP1-6 Rep(ts12). The results
demonstrated that Tn5 in the hybrid plasmid or in the E.
coli chromosome maintained replication of the plasmid
at non-permissive temperature, a mechanism involving
suppression of the tsr12 mutation. Tn5 transposon with
a mutation in the gene encoding transposase were inca-
pable of suppression. Figures 4; tables 2; references 14: 4
Russian, 10 Western.

UDC 633.11+633.14:631.523+631.527

Genetics of Triticale Breeding (X Triticale). Part
1. Direct Production of Primary Meiotic Triticale

907C0835B Moscow GENETIKA in Russian Vol 26
No 5, May 90 (manuscript received 30 Nov 88)
pp 894-901

[Article by I. A. Gordey and G. M. Gordey, Belorussian
Scientific Research Institute of Agriculture, Minsk
Oblast]

[Abstract] A direct method has been developed for
production of primary meiotic octoploid (AABBDDRR,
2n = 8x = 56) and hexaploid (AABBRR, 2n = 6x = 42)
meiotic triticales. The technique used involved colchi-
cine-treatment of unreduced wheat macrogametes and
subsequent pollination by tetraploid rye pollen. The
resultant meiotic triticales were characterized by greater
cytochemical stability and fertility (P < 0.01) in com-
parison with mitotic amphiploid plants, which were
produced by colchicine-mediated doubling of the chro-
mosome number of sterile wheat-rye F, hybrids. figures
1; tables 2; references 16: 10 Russian, 6 Western. SU6 is
A in Russian
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UDC 579.843.95:579.254].08

Use of Mini-Mu Replicons for Cloning Structural
Genes of Yersinia pestis '

907C0839C Moscow MOLEKULYARNAYA
GENETIKA, MIKROBIOLOGIYA I VIRUSOLOGIYA
in Russian No 5, May 90 (manuscript received

15 Nov 89) pp 24-27

[Article by A. V. Rakin and V. A. Rykova, Scientific
Research Antiplague Institute, Rostov-on-Don]

[Abstract] A system of Mu phages and pEG plasmids was
employed to assess the use of mini-Mu replicons for
cloning structural genes of Yersinia pestis. The system
involved lysogenic Y. pestis TS (Mu pApl)(pEG5155)
and TS (Mu pApl)(pEG5086) as the phage donors
following thermoinduction, and E. coli K12 as receptors.
Additional studies were conducted with homolgous Y.
pestis x Y. pestis system employing Y. pestis TS (Mu
pAlI1)YpEGS155) as the donor. Analysis of the trans-
duced cells showed acquisition of novel phenotypes in
both systems. These observations were indicative of
production of mini-Mu replicons incorporation the Y.
pestis leu gene within a 4.8 to 21 kbp cloned DNA
fragment. Figures 1; tables 4; references 9: 2 Russianm, 7
Western.

UDC 576.356:633.1

Creation of New Alloplasmatic Lines of Soft
Wheat and Common Rye with Barley Cytoplasm

907C0369B Moscow DOKLADY AKADEMII NAUK
SSR in Russian Vol 310, No 4, Feb 90 (manuscript
received 21 Jun 89) pp 993-996

[Article by L. A. Pershina, O. M. Numerova, L. I. Belova,
E. P. Devyatkina, L. P. Solonenko, and V. K. Shumhyy,
corresponding member USSR Academy of Sciences;
Institute of Cytology and Genetics, Siberian Depart-
ment, USSR Academy of Sciences, Novosibirsk]

[Abstract] The researchers here describe the creation of
a fertile, previously unstudied alloplasmatic line of T.
aestivum L. wheat with H. vulgare L.. and H. genicu-
latum All. barley cytoplasm, as well as an alloplasmatic
line of S. cereale L. rye with H. geniculatum All. and H.
Jjubatum L. barley. Nepolegayustchiy and Ya-319
barley were crossed with Saratovskiy 29 wheat. As a
result of backcrossing with VS,-VS,, the barley chro-
mosomes were replaced by wheat chromosomes,
forming a 42-chromosome plant, which was character-
ized by masculine sterility. Alternate backcrossing of
the preliminary H. vulgare x Saratovskiy 29 hybrid
yielded 42-chromosome plants with varying degrees of
self-fertility. Analysis of the electrophoretic spectra of
the gliadins, the alcohol-soluble reserve proteins in the
caryopses, demonstrated identical spectra in self-fertile
alloplasmatic lines for the wheat varieties involved in
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he crossing. Hordeins, the alcohol-soluble reserve pro-
teins of the barley, were not seen, which confirms that the
barley genome was replaced by the wheat genome. Cyto-
plasmatic analysis of meiosis also gave results appro-
priate for the wheat strains involved. In order to over-
come difficulties in crossing wheat with H. geniculatum,
a preliminary cross of H. geniculatum with T. aestivum
(Pirotrix 28) was propagated vegetatively for 12 months.
More than 300 regenerates were field cultivated,

JPRS-ULS-91-002
9 January 1991

including Pirotrix 28, which exceeded the initial hybrid
in female fertility. H. geniculatum x Pirotrix 28 and its
regenerates yielded about 70 percent self-fertility. A
double backcross scheme was used to produce alloplas-
matic rye with H. geniculatum and H. jubatum cyto-
plasm. The 14-chromosome plants obtained had varying
levels of self-fertility, were resistant to unfavorable fac-
tors and some had low levels of 5-alkylresorcinols. Ref-
erences 13: 7 Russian, 6 Western.
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UDC 616-092:612.017.1.064]-022.7:578.828.6-
07:616.153.962.4-097-078.333

Immunochemical Analysis of AIDS-Positive
Human Sera With Standard EIA

907C02764 Moscow IMMUNOLOGIYA in Russian
No 4, Jul-Aug 89 pp 22-25

[Article by A. Ya. Kulberg, I. A. Tarkhanova, G. G.
Miller and A. F. Bykovskiy, Scientific Research Institute
of Epidemiology and Microbiology imeni N. F. Gama-
leya, USSR Academy of Medical Sciences, Moscow]

[Abstract] Substantiation of immunochemical criteria of
assessment of properties of serum factors interacting
with standard HIV antigens or their synthetic analogs
involved the use of five sera with highly positive reaction
to AIDS in enzyme immunoassay and the sera of posi-
tive and negative controls included in the Peptoskrin
AIDS diagnostic test kit. The nature of serum factors
reacting with HIV was assessed by fractionation of sera
and their immunoglobulin fractions with a Centriflo
molecular filter and by processing the material under
study with antibodies to framework determinants of the
variable domain of the heavy chain of immunoglobulins
or with Fab’-fragments of those antibodies. The immu-
nochemical criteria used by the researchers made it
possible to detect false-positive reactions to AIDS in
standard test systems based on indirect EIA. The false-
positive reactions were attributed to the presence of
complexes of immunoglobulins and certain R proteins in
the serum under study. The study provided data which
can be important in compiling sound principles for
massive screening for AIDS. It was established that a
highly positive reaction to AIDS in indirect EIA may be
caused by serum factors not belonging to antibodies in
terms of immunochemical properties. These factors are
present in the immunoglobulin fraction of the serum, but
are destroyed upon filtration through the Centriflo mem-
brane filter. In contrast to antibodies, these factors are
inactivated by antibodies to framework determinants of
the variable domain of heavy chains of immunoglobu-
lins. Figures 3; references 12: 7 Russian, 5 Western.

UDC 615.275.4:541.64}.03:[616-092:612.017.1.064

Immunomodulating Activity of Polyelectrolytes
Modified by Antioxidants and Macroheterocycles

907C0276B Moscow IMMUNOLOGIYA in Russian
No 4, Jul-Aug 89 pp 46-49

[Article by V. Yu. Skvortsov, T. B. Masternak, B. D.
Sviridov, L. d. Gorbacheva, A. S. Larin, Ye. B. Zaban-
ova, Ye. A. Zhigadlo, I. P. Sadovnikova, and A. S.
Ivanova, Institute of Immunology, USSR Ministry of
Health, Moscow]

[Abstract] The researchers studied the link between
chemical structure of conjugates and immunomodu-
lating activity, the effects that the polymer and modi-
fying components have on each other, and the effects of
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degree of modification, nature of charge, and polymer
molecular weight. Polyelectrolytes synthesized at the
Leningrad Institute of High Molecular Compounds were
used. Immunomodulating activity of the physiologically
active low-molecular compounds of the polyelectrolytes
depended upon the molecular weight of the polymer, the
nature of its functional groups, the size and nature of the
charge and the degree of modification. Modification of
polycations and polyanions with differing molecular
weight and charge magnitude by the antioxidants and
macroheterocycles produced or intensified the immu-
nostimulating activity of the initial polymers, the
amount of which being determined basically by the
nature of the modifier and the degree of modification.
Simultaneous modification of the copolymers of N-
vinylpyrrolidone with crotonic acid by two physiologi-
cally active, low-molecular compounds that differed in
mechanism of action extended the effective range of
doses of the polyanion. Relative independence of the
immunostimulating activity of the modified conjugates
from properties of the polyelectrolyte makes it possible
to select polymer carriers for creation of artificial vac-
cines based on them. Figures 3; references 11: 8 Russian;
3 Western.

UDC 612.112.3+612.112.94.017.1].063:615.384:
[547.391.14547:745

Activation of Phagocytic Cells and Cellular
Immunity by Certain Synthetic Polyelectrolytes

907C0276C Moscow IMMUNOLOGIYA in Russian
No 4, Jul-Aug 89 pp 49-52

[Article by V. M. Zemskov, A. V. Khramtsov, S. V.
Rodionov, A. A. Barsukov, V. I, Pantin, L. P. Alekseyev,
A. A. Vedernikov, M. 1. Mustafayev, and A. V. Nekra-
sov, Institute of Immunology, USSR Ministry of Health,
Moscow

[Abstract] A study of the effect of synthetic polyelectro-
lytes on a system of phagocytic cells and on formation of
cellular immunity, especially transplantation immunity,
involved single intraperitoneal injection of various doses
of the polyelectrolytes—copolymer of acrylic acid with
N-vinylpyrrolidone (molecular mass 100 kD) and N-
oxide-polyethylenepiperazine (molecular mass 40 kD)—
into F{(CBA X C57BL/6) mice, isolation of phagocytic
cells within 48 hours and analysis of them. The polyelec-
trolytes activated macrophages by increasing glycolysis,
hexose-monophosphate bypass, the urea cycle and acti-
vation of lysosomal hydrolases by expression of Fcy-
receptors. Poly-4-vinyl-N-ethylpyridine bromide (molec-
ular mass 197 kD) was less active. N-oxide-
polyethylenepiperazine intensified generation of active
oxygen macrophages as evaluated by chemilumines-
cence; the polyanion was inactive in this respect. All the
polyelectrolytes studied increased formation of transpla-
nation immunity. Figures 1; references 8 (Russian).
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UDC 612.017.1.014.46.08

Immune Response to 2,4,6-Trinitrobenzene
Sulfonic Acid (Hapten) Incorporated Into Soluble
Polyelectrolyte-Protein Complex and Its
Dependence Upon Epitopic Hapten Density

907C0276D Moscow IMMUNOLOGIYA in Russian
No 4, Jul-Aug 89 pp 88-89 '

[Article by M. 1. Mustafayev, A. Sh. Norimov, S. G.
Zavgorodniy and Ye. D. Filatova, Institute of Immu-
nology, USSR Ministry of Health, Moscow]

[Abstract] It has been shown that immunization of mice
by derivatives of trinitrobenzene (haptens) incorporated
into such relatively simple macromolecules such as syn-
thetic polybases—polyvinylpyridines—increases the
immune response of the body to hapten molecules.
Antigenic properties of picrates of polybases, in contrast
to conjugates of haptens with protein carriers, appear in
the absence of adjuvants, which suggests the possibility
of creating complete artificial antigens. In light of that,
there was interest in synthesizing a water-soluble poly-
electrolyte-protein complex containing different quanti-
ties of trinitrobenzene sulfonic acid [TNBS] and
studying the immune response to TNBS as a function of
the epitopic density of the hapten molecules. The line
(CBA X C57BL/6)F,,was used in the immunological
experiments. Introduction of hapten molecules into
stable water-soluble polyelectrolyte-protein complex
increased considerably (by a factor of 10-15) the immune
response of the body to the hapten. In contrast to
mixtures with PAF, during complex formation of conju-
gates of TNP/BSA (trinitrophenyl/beef serum albumin)
with polacrylic acid, several molecules of the conjugate
were bound with one macromolecule of polyacid and

increased proportionately the epitopic density of the.

regularly situated TNP groups, incorporated into the
compact complex particle. This produced a linear
increase of amounts of antibody forming cells as a
function of the number of TNP groups, bound with the
protein globule. Figures 2; references 10: 6 Russian; 4
Western.

UDC 577.112.083.3:615.371

Antigen Structure of Foot and Mouth Disease
Virus V. Protecting Susceptible Animals to Foot
and Mouth Disease by Using Synthetic Peptide

907C0438B Moscow BIOORGANICHESKAYA
KHIMIYA in Russian Vol 15 No 10, Oct 89
(manuscript received 2 Mar 89) pp 1313-1317

{A. V. Yarov, V. M. Gelvanov, L. A. Grechaninova, A.
Yu. Surovoy, O. M. Volpina, V. T. Ivanov, A. V.
Chepurkin, N. N. Dryagalin, V. N. Ivanyushchenkov,
Institute of Bioorganic Chemistry imeni M. M. Shemy-
akin, USSR Academy of Sciences, Moscow; All-Union
Scientific Research Foot and Mouth Disease Institute,
Vladimir}
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[Abstract] A peptide was synthesized with the sequence
of protein VP, of foot and mouth disease virus strain A,
to protect farm animals from this disease. In the process
of the research, immunization with certain peptide
sequences produced only 50-80 percent protection in
guinea pigs. Two-stage immunization with peptide
sequence 135-159 of VP, of strain A,,, which was
synthesized with the solid-phase technique, provided
100 percent protection to the animals. Thus, extending
the VP, (136-152) fragment of the A,, strain to residue
159 substantially increases the ability of the peptide to
induce the formation of antipeptide and virus-
neutralizing antibodies and increases the activity of the
synthetic peptide. References 12: 3 Russian, 9 Western.

UDC 615.275.4.015.46:612.017.1.063

Study of Immunostimulating Properties of
Salmeosan

907¢0373 Moscow IMMUNOLOGIYA in Russian No 5,
Sep-Oct 89 (Manuscript received 24 Feb 88) pp 29-32

[Article by V. M. Zemskov, A. A. Barsukov, S. A.
Beznosenko, S. V. Rodionov, N. L. Kochergina, L. P.
Alekseyev, A. A. Vedernikov, N. V. Medunitsyn, L. L
Podoplelov, M. A. Tumanyan, Institute of Inmunology,
USSR Ministry of Health, Moscow]

[Abstract] This paper presents data on the effects of
salmosan on aspects of metabolism and function of
phagocytes, on the mechanisms of amplification of
humoral immunity to T-dependent antigen, and on
cellular immunity. Salmosan is a preparation created by
the Scientific Research Institute of Epidemiology and
Microbiology imeni Gamaleya from the O-somatic
antigen of typhoid salmonella. It is protein- and lipid-
free, is minimally toxic, has highly immunostimulating
properties, and has been shown to be effective in tests on
monkeys and in limited experimental tests on humans.
The researchers found that highly pure salmosan is a
powerful activator of the phagocytic cell system in that it
amplifies oxygen metabolism in macrophages, sponta-
neous migration of macrophages and leukocytes, and
chemotaxic leukocyte activity. It activates neutrophil
precursors in bone marrow, induces the growth of their
chemotaxis and spontaneous migration, makes periph-
eral leukocytes more adhesive, increases total protein
content in peritoneal macrophages, and elevates Fc,-
receptor expression moderately. Salmosan was found to
have a marked adjuvant property in the simultaneous
administration of 100 pg salmosan and ram erythro-
cytes, with the number of antibody-forming cells greater
than that of control by a factor of 29. However, prelim-
inary administration of salmosan has no effect on the
formation of immune response. The preparation has a
definite capacity for replacing T-helpers. The fact that
optimum doses of salmosan did not cause appreciable
changes in the formation of transplantation immunity in
different versions of the experiment indicates that the
preparation does not amplify transplantation cellular
immunity. Unfortunately, when administered without
standard adjuvants, salmosan caused a typical delayed
hypersensitivity reaction in single immunizations of
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experimental animals. Salmosan is considered a prom-
ising immunomodulator and is undergoing clinical tests.
Figures 3, references 15: 11 Russian, 4 Western.

UDC 616.9215-092.9:612.017.11

Effect of Brucellosis Vaccine on Specific and
Nonspecific Viral Immunity in Experimental
Animals :

907C0406F Ashkhabad ZDRAVOOKHRANENIYE
TURKMENISTANA in Russian No 9, Sep 89 pp 27-30

[Article by N. V. Pak, K. S. Doskhozhayev, R. D.
Aspetov and M. G. Bostandzhyan, Scientific Research
Institute of Epidemiology, Microbiology and Infectious
Diseases, Alma-Ata; Chair of Microbiology, Turkmen
Order of People’s Friendship State Medical Institute]

[Abstract] Previous demonstration that a brucella vac-
cine acts as an interferon inducer in mice led to assess-
ment of its effects on specific and nonspecific immunity
vis-a-vis influenza A virus (IAV) in outbred mice and
guinea pigs. Hemagglutination inhibition studies on
mice demonstrated that intraperitoneal administration
of 10° of the vaccine cells before, concurrently, or after
immunization with IAV enhanced the specific antibody
response against IAV. Simultaneous administration of
both agents led to the highest antibody titers. In addi-
tion, since the effect was apparent in the early phase of
the immune response against IAV, it appears that stim-
ulation affected primarily the IgM response. The murine
studies also revealed that that brucella vaccine potenti-
ated the activity of splenic killer cells by 137 percent.
Finally, guinea pig experiments demonstrated that
intraperitoneal administration of the vaccine resulted in
a two-fold or greater increase in serum activities of
nonspecific a-, f- and y-inhibitors of viral hemagglutina-
tion, an effect that persisted for some seven days. These
observations suggest that the brucella vaccine should be
evaluated as a therapeutic modality in viral infections
involving immunodepression. References 8: 6 Russian, 2
Western.

UDC 616.006.81:615.37

Effect of Viral Imnmunomodulator on T-System
Immunity

907C0284B Riga IZVESTIYA AKADEMII NAUK
LATVIYSKOY SSR in Russian No 12, Dec 89
(manuscript received 14 Sep 88) pp 108-112

[Article by L. S. Glinkina, R. Zh. Bruvere, and A. Ya.
Mutseniyetse, Institute of Microbiology imeni Avgust
Kirkhenshteyn, LaSSR Academy of Sciences)

[Abstract] The presence and degree of disturbance in
thymus function was studied in malignant skin mela-
noma patients. In addition, the corrective action of an
original viral immunomodulator, developed by the
Kirkhenshteyn Institute of Microbiology, on thymic
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function in the patients was investigated. Twenty-five
patients who has undergone surgery for skin melanoma
were compared to 46 healthy controls. The quantity of
T-lymphocytes in peripheral blood and their in vitro
reaction with thymalin were measured using the ram
erythrocyte rosette formation method. The average
quantity of active T-lymphocytes was depressed in the
patients and elevated in controls who had regular contact
with oncology patients. In all groups, immunomodulator
administration increased T-lymphocyte levels. Thymalin
did not cause any change in T-lymphocyte levels in
healthy controls; 73 percent of subjects with benign
neoplasms reacted similarly. In 9 percent of the subjects
with benign neoplasms thymalin caused an increase in
T-lymphocytes, indicating a previous deficiency, while
in 18 percent a decrease was observed, indicating the
presence of terminal lympho