PART III
Eleutherococcus Extract as an Agent Increasing the Biological
Resistance of Man Exposed to Unfavourable Factors

USE OF ELEUTHROCOCCUS EXTRACT FOR INCREASING THE
BIOLOGICAL RESISTANCE OF MAN EXPOSED TO DIFFERENT
UNFAVOURABLE ENVIRONMENTAL FACTORS (A REVIEW)

G.M. Barenboim and N.B. Kozlova

This review discusses only certain aspects oAutumn. The control groups were represented by
potential uses of eleutherococcus extractpther professions.
namely the use of this drug as an adaptogen (dkfter intake of eleutherococcus extract the total
resistence) that increases the adaptatiodisease incidence decreased by 20-30% as compared
potentialities and fitness for work of man underwith 1973. In 1975, for instance, the total disease
unfavourable conditions, including exposure toincidence at the plant increased by 20%, whereas at
different chemical compounds with toxic effects. the motor transport administration it reduced by
According to the manual of the drugs by M.D.20%.
Mashkovsky (1978), which is very popular in In 1975 (November and December), the mass
the USSR, eleutherococcus extract is used aspgharmacoprophylaxis was carried out at the VAP.
stimulant of the central nervous system thougtEleutherococcus was included in the diet as
the mechanism of its action on this system i®leutherococcus sugar (in a dose of 2 ml).
unknown and such a classification may beAltogether 13,096 persons were engaged in
accepted only relatively. experiments. The disease incidence dropped by 30-
By today eleutherococcus extract has beeB5% as compared to the control group. The
already successfully used for the treatment ofeduction in the sick leave payments amounted
various pathological conditions. We shall 14,310 roubles (Schezhin et al., 1977).
confine ourselves, however, to the title aspects A group of 54 miners working at the industrial
as the closest ones to the formally accepted trermssociation “Vorkuta-ugol” receivealeuthero-
in the drug use. coccus extract (2ml) before the shift daily over two
We think it of importance to give in this months (June-July, 1976). The disease incidence
review some examples illustrating the action ofdropped by 33.3% as regards the number of sick
other similar drugs, to emphasize once more thgtersons and by 45.6% as regards the number of
there is a class of substances thatisability days (Kalashnikov, 1977).
prophylactically increase the biological

resistance of man. 2. REDUCTION OF THE INCIDENCE OF
INFLUENZA, ACUTE RESPIRATORY
1. REDUCTION OF THE TOTAL DISEASES (ARD) AND COLD-INDUCED
DISEASE INCIDENCE DISEASES IN LARGE POPULTATION
GROUPS

In 1973-1975, altogether 1200 drivers
engaged at the Volga Automobile Plant (VAP)According to the formally accepted definition,
received eleutherococcus extract (8-12 mg) witkeleutherococcus extract is a stimulant and not an
tea annually for two months, in spring andanti-influenzal agent. Nevertheless data have been
accumulated by today on the anti-influenzal effect of
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eleutherococcus. These facts which are 3. REDUCTION OF THE INCIDENCE OF
described in detail below, may be explained in ESSENTIAL HYPERTENSION AND

the following way: ISCHEMIC HEART DISEASE
1) either eleutherococcus extract possesses th OCCUPATIONAL DISEASES OF DRIVERS)
invigorating and tonic action or The prophylactic action of eleutherococcus

2) it has direct antivirus activity, which is extract in preventing relapses of essential
manifested, in particular, in the capacity ofhypertension and ischemic heart disease was
the drug to retard the growth of viruses inconfirmed in 1200 drivers of the VAP (Galanova,
mammalian cell cultures (Wacker and1977).

Eilmes, 1978). From 1973 to 1975 the number of workers with
high arterial blood pressure increased 2 times. In

In the Primorye Region, a group of young1973, the number of cases of high arterial blood
men (180) were given eleutherococcus liquidpressure at the motor transport administration was
extract in a dose of 0.5 ml every other dayapproximately the same as that at the whole plant.
during March. As compared to the control After prophylactic treatment with eleutherococcus
group, the influenza and ARD incidence performed in 1975, the number of hypertensive
decreased from 17 to 12.7% (Brekhman, 1976). drivers reduced 3.5 times. As a result, the

In the winter of 1972-1973, about 1000 workersmanpower losses decreased by 61% as compared

of the Norilsk mining and smelting plant with 1973. The number of cases with exacerbation

received eleutherococcus extract (22ml) dailyof ischemic heart disease was 6.7 per 100 workers in
for two months. The influenza and ARD inci- 1973; in 1978 it dropped to 0.2. In 1973, the

dence reduced almost 2.4 times versus the sanmeimber of disability days was 282, which in 1978

number of workers engaged at a shop with thelecreased to 3. The experimental data obtained later

same working conditions. The economic effici- (until 1979) are provided in the article by Shchezhin

ency due to the reduction in manpower lossest al. (1981).

amounted to about 0.5 min. roubleSa@arin,

1977; Brekhman, 1977). 4. IMPROVEMENT OF VISION ACUITY,
Eleutherococcus is not the sole adaptogen COLOUR PERCEPTION AND
having such properties. In the winter of 1965, HEARING ACUITY

dibazol, an adaptogen of the synthetic origin,
was administered on a large scale during The effect of eleutherococcus on vision acuity
influenza epidemic in the city ofhelyabinsk. was studied in healthy young subjects with normal
A total of 120 to 150 thousand persons coveredision. One hour after intake of eleutherococcus
by experiments received 15 kg afibazol liquid extract, vision acuity increased from 1.15-1.16
altogether, the total cost of the drug amountingo 1.26-1.32. Eight hours following intake of the
to 1500 roubles. drug vision acuity amounted to 1.46-1.52 and
The influenza incidence in Chelyabinsk wasremained high (1.25) for 32 hours. By the end of the
compared to that in Sverdlovsk. Both cities aresecond day vision acuity returned to normal.
similar with regard to the population number andEleutherococcus extract was discovered to enhance
are located in the same climatic zones. Thdunction of color perception in persons with normal
disease incidence was previously the samerision and in color-blind persons. In color-blind
After prophylactic intake of dibazol in persons eleutherococcus extract given in a dose of 2
Chelyabinsk it turned out to be 15.9% lowerml provides normal color vision for 36 hours
among adults and 25.1% lower among childrer{Sosnova, 1969).
as compared to Sverdlovsk. As a result of the On board the research ship “Akademik Korolev”
disease incidence reduction, the output othe crew were given eleutherococcus for
industrial goods rose by 15-16 mimubles prophylaxis. The drug was administered in a daily
(Ebert et al., 1968). dose of 36-40 drops for a month. The control group
received alcohol diluted with stewed fruit. The
crewmembers who were given eleutherococcus
stopped complaining of a sharp pain sensation in the
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eyes, photobia and rapid fatigability imitation of eleutherococcus extract. It was

(Tikhomoirova, 1977). demonstrated that eleutherococcus reduces
Twelve persons working for ship repair unfavourable functional shifts on the part of the

industry with the use of vibration tools receivedcentral nervous system, cardiovascular system and

eleutherococcus extract for two months. Thehermoregulation, promotes an increase in physical

control group consisted of 4 persons. Afterand mental working capacity, and improves vision

intake of eleutherococcus vision acuity increasednalyser function (Berdysheva, 1977).

from 0.03 to 0.1 (Kalmykova, 1973). In operations under high-altitude conditions,
Brekhman (1976) reported that hearingdaily single dose of eleutherococcus (30-40 ml)

acuity improved in that half of the crewmembershelps endure high physical efforKdlashnikov,

of the ship under repair, who received1977).

eleutherococcus extract. The working operations  During work performed under arctic conditions,

were attended with noise (75 decibel). Thesehe use of eleutherococcus may substantially reduce

crewmembers (19 persons) received eleutheradisease incidence (Gargarin, 1977; Brekhman, 1978;

coccus liquid extract at dinner in a dose of 2 mKalashnikov, 1977).

for a month. The control group was given 2 ml Undoubtedly, eleutherococcus has competitors

of tinted alcohol. among the drugs administered in such situations.
One of the adaptogens used undsfavourable
5. INCREASE IN THE OUTPUT PER climatic conditions is, for example, yellow sugar,
MAN-HOUR IN OPERATIONS intermediate product of sugar refinery industry. This
REQUIRING ATTENTION AND sugar is sucrose with an admixture of molasses. The
NERVOUS TENSION adaptogenic properties of yellow sugar were

discovered for the first time by Brekhman. The

The telegraph operators aged 21-33 yeareffects of yellow sugar were studied in normal
relayed the text continuously for 5 minutes. Onyoung men of the same age living in a high-altitude
the day of experiment the relaying wasregion (3600 m above the sea level). In the group of
performed twice: before and one hour aftertest subjects, 30 g of white sugar was replaced by 30
intake of eleutherococcus (in a dose of 2 ml ing of yellow sugar. The control group received only
30 ml of water); the control group receivedwhite sugar. The sleep, appetite, fatigability, the
imitation of eleutherococcus extract in a dose ofncidence of cold-induced diseases, weight, blood
30 ml. It appeared that eleutherococcus did ngbressure and blood picture were checked for 3
produce any effect on the number of themonths. Yellow sugar was found to promote more
characters relayed but significantly reduced theapid adaptation to high-altitude conditions.
number of errors. Subjects of the control group applied for medical

In other cases, 19 radiotelegraph operatorkelp 41 times, whereas those from the test group 31
received eleutherococcus in a dose of 2 ml fotimes (Brekhman and Zharsky, 1980).
30 days, whereas 20 persons were given an
imitation of the drug. The output per man-hour 7. REDUCTION OF STRESS-INDUCED

did not rise , but the operation quality improved: HARMFUL REACTIONS
the number of errors noticeably decreased
(Medvedev, 1963; Brekhman, 1980). It has been shown in animal experiments that
adaptogens drastically reduce the stress-induced
6. REDUCTION IN THE DISEASE harmful effects. It is difficult enough to make an
INCIDENCE UNDER UNFAVOURABLE experiment on humans in a “pure form”, i.e. to
CLIMATIC CONDITIONS create a pure model of stress therefore no such data

are available. However, positive results of
During long-term navigation in the tropics experiments discussed in this review show that in
where high temperature and moisture subassembly line operators, truck drivers, telegraph
stantially restrict working capacity, the seamenoperators and people working under high-altitude
were given an extract from the roots ofconditions adaptogens undoubtedly demonstrated
eleutherococcus. The control group received athe protective action in stressful situations.
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8. REDUCTION OF TOXICITY intraperitoneally 30 minutes before administering
OF CHEMICAL COMPOUNDS the narcotics. Hexenal (80 mg/kg), sodium barbital

BY ELEUTHEROCOCCUS EXTRACT (175 mg/kg) were dissolved in distilled water and

injected subcutaneously. According to Elkin’s data,

Positive results have been obtained ineleutherococcus shortens the duration of the sleep
application of adaptogens for reducing toxicityinduced in mice by the above drugs, i.e. it exerts an
of numerous chemical compounds, includingawakening effect under the action of both “cortical”
drugs. and “intertrunkal” narcotics.

In 1967, Monakhov carried out 12 series of  Other data obtained by the same author indicate
experiments on 418 white mongrel mice and 47&hat eleutherococcus extract may prove useful for
rats of both sexes with sarcomas 180 and 25@rophylactic and therapeutic applications in acute
On days 4-6 after tumour transplantation theand chronic poisoning with some insecticides (e.g.
animals were divided into 4-6 groups to beginaniline, asymmetrical dimethyl-hydrazine, etc.).
treatment with cytostatics. Eleutherococcus Eleutherococcus as an antitoxic agent has high
extract (1-5 ml/kg) was given daily with drink. universal properties. This does not mean, however
Cytostatics were injectedntraperitoneally: that it can reduce toxicity of all foreign chemical
benzoteph (8-20 mg/kg) every 48 hours,compounds. In the literature cited in part 1.8, one
cyclophosphamide (20-40 mg/kg) every 48can find examples illustrating the lack of the effect
hours, and ethymidin (0.7-6 mg/kg) every 48of eleutherococcus on toxicity of individual
hours was injected daily. The animals’ weight,compounds; there is also contradictory evidence: for
tumour size, and leukocyte count were undeinstance, according toElkin's data (1981),
control throughout the experiment. After it waseleutherococcus extract reduces toxicity of sodium
completed the animals were sacrificed, tumorsitrite, whereas according to Mikhailova (1972), it
extricated and weighed to calculate the meamakes it higher. In both cases the differences from
weight and tumour growth inhibition. the control are insignificant. In addition, it should

Eleutherococcus extract was shown tobe borne in mind that the authors of these and of
decrease the sensitivity of mice and rats to thenany other similar works did not control the content
toxic action of cyclophosphamidesthymidin  of the active principle in eleutherococcus extract and
and benzoteph. In treatment witlytostatics dealt with the drug whose standards were
combined with eleutherococcus the animals lostletermined under industrial conditions according to
less weight and their leukocyte count was highethe indirect signs (the main indicator is the dry
than in the animals treated with cytostaticsresidue weight). It may be inferred that the new
alone. methods for drug standardization elaborated with

Lethal doses of the cytostatics resulted inone of the authors of this article will make it
animals’ death. In a group of mice givenpossible to improve the data reproducibility, to select
thiophosphamide in a dose of 16 mg/kg, 53% othe doses of eleutherococcus extract more
the animals died. After administering combinedaccurately, thereby ensuring the reduction of toxicity
eleutherococcus and thiophosphamide only 15%f xenobiotics.
of the animals died. Attention is called to the fact that the

Similar results were also obtained in overwhelming majority of the substances provided
experiments on rats with Walker’'s carcinoma.undergo metabolic inactivation in the body, i.e.
In a group of the animals given ethymidin in achemical transformation provoked by special
dose of 1.5 mg/kg, 30% died. The rats whichenzymes, which usually promotes elimination of
received ethymidin combined with foreign substances from the body and reduction of
eleutherococcus extract remained alive. their toxicity. It might be assumed that this ability

It has been demonstrated by Elkin (1981)of eleutherococcus extract is linked with its property
that eleutherococcus extract can reduce thto activate the body’'s system of the metabolic
narcotic effects of hexenal, hydrogen chloridejnactivation of xenobiotics. As is known, this
sodium barbital and ether. The experimentsystem includes a complex of specialized enzymes:
were made on 1171 white mongrel mice of botthe monooxygenase system with the terminal
sexes. Eleutherococcus extract was injectedxidase and cytochrome P-450. It has been
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demonstrated recently that this system is closely This review demonstrates that eleutherococcus
linked with the immunological system, forming extract can increase the man’s resistance to diverse
with the latter the total body’'s system thatunfavourable factors: biological, physical, chemical,
inactivates diverse exogenous and certaimnd psychological. In principle, it is possible to
endogenous compounds, thereby maintaining thehoose an effective drug that would counteract each
body’s chemical homeostasis (Kovalev andof these factors, a drug that would be able to protect
Polevaya, 1981). man, at least partly, against the givamfavourable
Other considerations about the antitoxicfactor and maintain the man’s working capacity.
action of eleutherococcus with regard toHowever, eleutherococcus extract displays an
antitumor drugs are provided in the work by extremely wide action range, which is essential,
Yaremenko(1981) that suggests a mechanismbecause in the majority of cases the action of
including the stressor action of these drugs andnfavourable factors is manifested in the most
antistressor activity of eleutherococcus. diverse concurrent or successive combinations.
The antitoxic activity of eleutherococcus Sometimes these factors remain completely
extract forms the basis for obtaining combinedunknown to man as is the case with environmental
medicinal forms that include eleutherococcuspollution induced by a complex mixture of chemical
extract as one of the components. It is advisablsubstances and (or) by different man-made physical
to use this extract in different formulae of foodexposures. The universal properties of eleuthero-
drinks, which can be used with some drugs t@occus extract make it one of the most efficacious
reduce their toxicity. and promising pharmacological agents for increasing
the non-specific resistance of man.

BIBLIOGRAPHY

Berdyshev, V.V. Normalization of the seamen’s  Brekhman, I.1., Zharsky, V.N. Yellow sugar. In:

health status in the tropics by Food Industry. Series Il. Sugar Industry. The
eleutherococcus. In: Adaptation and Central Research Institute of Information
Adaptogens. Far Easter Book Publishers. and Technical and Economic Studies of
Vladivostok, 1977, 119-125. Food Industry, Moscow, issue 6, 22-24.
Brekhman, I.1. Eleutherococcus. Nauka Publisher. Ebert, L.Ya., Broude, A.A., Bukharin, O.V. Drug
Leningrad. 1968, 186 pp. Prophylaxis of Infectious Diseases. South
Urais Book Publishers, Chelyabinsk, 1968,
Brekhman, I.I. Man and Biologically Active 213 pp.
Substances. Nauka Publishers. Leningrad,
1976, 111 pp. Gagarin, I.A. Eleutherococcus prophylaxis of the
disease incidence in the Arctic. In:
Brekhman, I.I. Eleutherococcus. Vneshtorgizdat, Adaptation and Adaptogens. The Far
Moscow, 1977, 31 pp. Eastern Scientific Center, USSR Academy
of Sciences. Vladivostok, 1977, 128.
Brekhman, I.I. Eleutherococcus: 20 years of
research and clinical application. Abstract Galanova, L.K. Eleutherococcus in the
of the report made at thé' International prophylaxis of influenza and relapses of
Symposium on Eleutherococcus, May 29, essential hypertension. lbid, 126-127.

1980, Hamburg.

*Institute of Sea Biology, Far Eastern Scientific Center, Page 5
USSR Academy of Sciences, Vladivosiok.



Elkin, A.l. Comparative study of some
pharmacological and antitoxic properties of
the drugs obtained froRhodiola rosea L,
eleutherococcus, ginseng and Aralia
mandshurica Pupr. Et Maxinbissertation,
Moscow, 1981, 150 pp.

Kalashnikov, B.N. Effect of eleutherococcus on
the disease incidence among miners in the
Arctic. In: Abstracts of the Reports Made at
the 29 All-Union Conference on Adaptation
of Man to Different Geographical, Climatic
and Industrial Conditions. Siberian Branch,
USSR Academy of Medical Sciences.
Novosibirsk, 1977, 2, 43-44.

Kalmykova, E.A. Prophylactic and therapeutic
action of eleutherococcus liquid extract on
the vision analyser in workers applying
vibration tools in the ship repair industry.
Ibid, 48-49.

Karpova, G.V., Shobina, T.S. Protective effect of
eleutherococcus on the hemopoiesis during
rubomycin C administration. In: Problems
of Radiobiology and Biological Action of
Cytostatic Drugs. Tomsk University
Publishers, Tomsk, v. 3, 268-275.

Kovalev, I.E. and Polevaya, O. Yu. Antibodies to
Physiologically Active Compounds.
Meditsina Publishers, Moscow, 1981, 126

pp.

Kolotvin, Yu. G. Combined action of 6-
mercaptopurine and eleutherococcus on
Ehrlich’s transplanted tumour in mice. In:
Materials of the Scientific Conference on
Pharmacology and Medicamentous
Application ofEleutherococcus Senticosus.
The Military Faculty of Physical Culture and
Sports, N.F. Lesgatft Institute of Physical
Culture, Leningrad, 1961, 30-32.

Lavrinov, A.P. Effect of eleutherococcus on the
outcome of poisonings caused by
trichlorotriethylamine hydrochloride. Ibid,
27-39.

*Institute of Sea Biology, Far Eastern Scientific Center,
USSR Academy of Sciences, Vladivosiok.

Lazarev, N.V. Nazarenko, V.P. Application of
eleutherococcus in oncology. In: Drugs of
the Far East. Far Eastern Division of the
Siberian Branch of the USSR Academy of
Sciences Publishers. Khabarovsk, 1970,
issue 10, 42-45.

Mashkovsky, M.D. Drugs. Meditsina Publishers.
Moscow, 1978, Part |, 623 pp., part I, 560

pp.

Medvedev, M.A. Effect of ginseng and
eleutherococcus on the working capacity of
telegraph operators. In: Materials for
Studying Ginseng and Other Drugs of the
Far East. Far Eastern Book Publishers.
Vladivostok, 1963, issue 5, 237-240.

Mikhavilova, L.U., Fruentov, N.K. Effect of
eleutherococcus and Kolkhida ivy on the
body’s resistance to respiratory poisons and
on some aspects of thyroidine action. In:
Drugs of the Far East. Far Eastern Research
Center of the USSR Academy of Sciences
Publisher. Vladivostok, 1972, issue 11, 86-
90.

Mikhavilova, L.l. Action of eleutherococcus and
Kolkhida ivy drugs on tissue respiration and
some related indicators of metabolism.
Dissertation, Khabarovsk, 1972, 20pp.

Monakhov, B.V. Effect of a liquid extract
obtained from the roots of eleutherococcus
on toxicity and antitumor activity of
cyclophosphamide. Voprosy onkologii,
1965, 11, 12, 60-63.

Monakhov, B.V Eleutherococcus senticosus
extract and therapeutic activity of
cyclophosphamide, ethymidin or benzoteph.
Voprosy onkologii, 1976b, 13,8, 94-97.

Page 6



Shchezhin, A.K., Zinkovich, V.l., Matsuk, V.S. Stukov, A.N. Combined action of eleutherococcus

Tentative data on the mass eleutherococcus and sarcolysine on lymphosarcoma LIO-1 in

prophylaxis of influenza at the main mice. Voprosy onkologii, 1966, 12, 17, 57-

assembly line and metallurgical plant of the 60.

Volga Automobile Plant. In: Abstracts of the

Reports Delivered at thé“2ll-Union Tikhomirova, N.M. Vision analyzer in seamen

Conference on Human Adaptation to given adaptogens during long-term

different Geographical, Climatic and navigation. In: Abstracts of the Reports

Industrial Conditions. Siberian Branch, Made at the @ All-Union Conference on

USSR Academy of Medical Sciences. Human Adaptation to Different

Novosibirsk, 1977, 2, 44-46. Geographical, Climatic, and Industrial

Conditions. Siberian Branch, USSR

Shchezhin, A.K., Zinkovich, V.l., Galanova, L.K. Academy of Medical Sciences. Novosibirsk,

Eleutherococcus in the prophylaxis of 1977, 2, 51-53.

influenza, essential hypertension, and
ischemic heart disease in the drivers of the Tsyrlina, E.V. Effect of chemotherapeutic drugs

VAP. In: New Data on Eleutherococcus and combined withEleutherococcus senticosus
Other Adaptogens. The Far Eastern extract on the origin and spread of SSK
Scientific Center, USSR Academy of tumour metastases. Voprosy onkologii,
Sciences. Vladivostok, 1981, 93-94. 1965, 11, 10, 70-77.

Skvortsov, S.V., Khrapil, V.A. Effect of Wacker, A., Eilmes, H.G. Virushemmung mit
eleutherococcus on armine poisoning in Eleutherokokk Fluid-Extract.
white mice. In: The Tenth Scientific Erfahrungsheilkunde, 1978, 27, 6, 346-351.

Conference of the Audience of the Military
Medical Faculty of the Kuibyshev Medical = Yaremenko, K.V. The main aspects of the use of

Institute. Abstracts of the reports. eleutherococcus extract in oncology. In:
Kuibyshev Medical Institute. Kuibyshev, New Data on Eleutherococcus and Other
1976, 180-181. Adaptogens. The Far Eastern Scientific
Center, USSR Academy of Sciences.

Sosnova, T.A. Effect dEleutherococcus Vladivostok, 1981, 75-78.

senticosudiquid extract on toxicity of some
antiblastoma drugs. In: Symposia on
Eleutherococcus and Ginseng (thé& 20
Session of the Committee on Studies of
Ginseng and Other Medicinal Plants of the
Far East). Far Eastern Book Publisher.
Vladivostok, 1962, 33-34.

*Institute of Sea Biology, Far Eastern Scientific Center, Page 7
USSR Academy of Sciences, Vladivosiok.



