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Abstract
Nowadays assessment and evaluation of the environment and human health are among the most important tasks at 
both international and national levels. Environmental balance infringements observed due to economic activity advance-
ment pose a great danger for human and environmental health. Among the environmental pollutants, an important 
place belongs to pesticides and fertilizers; this being conditioned by the great volumes and large-scale application, as 
well as biological activity exerted to both pests of agricultural plants (crops) and humans.

The available data signify to continuing circulation of residues of organochlorine pesticides (HCH, DDT, DDD, and DDE) 
in water and bottom sediments of Sevan Lake and its watershed basin, to existing risks for an increase of mutagenic 
substances loads in this region. Under conditions of the existing managerial practice Sevan Lake, being the only po-
tential source of drinking water in Armenia, might become a possible source of environmental pollution. Moreover, the 
studies revealed that pesticides application produce the unfavourable impact to the health of rural population that to 
a greater extent manifests in children. The obtained findings characterize the situation that existed under conditions 
of the organized agricultural production. Data reflecting studies on probable unfavourable impact of the actual levels 
of environmental pollution resulting from different xenobiotics (pesticides, fertilizers, etc.) to health in rural population 
under current conditions of privatized agricultural production are rather scarce. 

Hence, the challenges to investigate the levels of environmental pollution and reveal the probable risks for human 
health still remain urgent and actual in Armenia. In this concern, the role of Sevan Lake and Ararat Valley watershed is 
invaluable and important.
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Nowadays assessment and evaluation of 
the environment and the health status in 
general population are among the most 

important tasks at both international and national 
levels. Infringements of the environmental balance 
observed as a result of economic activity pose a 
great danger for human and environmental health. 
Therefore, issues of human health protection, se-
curing favourable environment for the present and 
future generations are in the focus of the world 
community and present the main agenda items at 
different International Conferences and Meetings 
[GEP-3, 2002; GEP Yearbook, 2006]. 

Among the environmental pollutants, an important 

part belongs to pesticides and fertilizers due to a 
number of their intrinsic features: great volumes 
and large-scale application, biological activity ex-
erted to both pests of agricultural plants (crops) 
and humans. Because of pesticides and fertilizers 
use the accumulation of their residual amounts in 
the environmental media (soil, water, air) occurs, 
thus creating prerequisites and conditions of the 
harmful impact to humans, aggravation of the hu-
man health status.

Proceeding from the stated above, the challenges 
to perform investigation on the levels of environ-
mental pollution by different chemicals and reveal 
the probable risk for the health status in general 
population by sanitary-hygienic, genotoxic, epide-
miological and monitoring studies are urgent and 
actual. In Armenia due to certain peculiarities for 
studies on these priority problems the most im-
portant and “evidently representative” media are 
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water catchment basin of Sevan Lake and Ararat 
Valley; this latter being the region of the most in-
tense agricultural production.

According to data of the World Health Organiza-
tion (WHO) the emergence and course of many 
diseases are associated with the long-term use 
of substandard, polluted water by the population 
[Sidorenko G., Mozhaev E., 1994]. Under the cur-
rent conditions of civilization progress water that 
is intended for household use and public, munici-
pal supply must comply with a number of require-
ments in order to ensure normal vital functions of 
a human being. In Armenia, the quantity of water 
used for domestic consumption and community 
recreational purposes is rather limited. It should 
be noted that in our country in the majority of ru-
ral settlements water supply is mainly performed 
due to wells, springs, and artesian waters available 
at the given territory. Meanwhile, surface waters 
are not used for the mentioned purpose. Taking 
into consideration that in our country the num-
ber of traditional water supply sources is rather 
limited and they are currently exploited, the use 
of open water basins (rivers, lakes) for household 
indication becomes probable and predictable in 
future. In Armenia for this purpose, the only suit-
able basin is Sevan Lake, the reserves of which 
are estimated at approximately 60 milliard cubic 
meters of fresh water [Sevan Lake, 1996; Arme-
nian Water Resources, 2005]. Only 50% agricultural 
lands of the country are provided with water and 
only in 30% of over 1200 settlements there are 
constant water-supply sources. Moreover, con-
sidering the fact that a certain part of industrial 
enterprises have no special sources of technical 
water supply and use drinking water for industrial 
activity, – the decisive role of Sevan Lake water 
resources for water-use fundamental challenges 
becomes evident.

It is necessary to mention that at present Sevan 
Lake waters are polluted as a result of activity 
performed by a number of entities within differ-
ent branches of economy (agriculture, industry, 
tourism and recreation, civil engineering and ur-
ban development at the coastal area), as well as 
due to poor technical state of sewerage system in 
the nearby inhabited settlements. Therefore, there 
are real concerns that in the nearest future the 
lake as such might become an additional factor of 

risk and a source of environmental pollution re-
sulting from the on-going organized, spontaneous, 
or any other route of penetration of different-
type wastes .

So far as water used for household indication and 
community purposes must avail the appropriate 
quality, there increases the importance and sig-
nificance of recreational, preventive and precau-
tionary measures aimed at limitation and cease 
of polluting Sevan Lake and its water-catchment 
basin. This is one of the first-priority and main 
tasks nowadays. These issues are mostly problem-
atic first of all for the agriculture, as due to its 
sector specificity in this economic activity the “in-
tended” pollution of the environment by various 
chemical plant protection means and farm chemi-
cals is supposed as the main action. In the course 
of agrochemical protective activity there occurs 
a circulation of pesticides and mineral fertilizers 
in environmental media, to which humans are also 
involved.

It should be marked that Sevan Lake by its geo-
graphical location is lower than the coastal settle-
ments. Under current conditions of agricultural 
production pesticides and fertilizers are mainly 
used unregulated and without control, thus bring-
ing, in particular, to accumulation of their residual 
amounts, oversaturation, overburden of the soil of 
arable lands by nitrogen and phosphorus. Further 
on, with the increase of agricultural development 
pace, there is a possibility for increase of environ-
mental pollution levels. It is known that in spring 
due to melting snow and then rain waters the ap-
plied farm chemicals and products of their me-
tabolism from the treated area easily penetrate 
into Sevan Lake and pollute its waters by different 
chemicals, including persistent organic pollutants 
and salts of heavy metals. Under conditions of the 
recently observed increase of water level in Se-
van Lake, the obligatory clean-up of waste waters 
drained to the water-catchment basin of the lake 
is especially important and significant among is-
sues relevant to conservation of the sustainable 
biological balance. Due to wear-out, deterioration, 
as well as poor maintenance and technical servic-
ing of the sewerage system at the coastal settle-
ments (undue, untimely and low-quality current 
repair works) there occur frequent accidents, as 
a result of which waste waters penetrate into 
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the lake without any cleanup and treatment and 
cause harm to the environment. Moreover, indus-
trial wastewaters also penetrate to Sevan Lake; 
therefore, the appropriate treatment and cleaning 
is crucial. According to data of earlier performed 
studies about 2000 t suspended particles, 1.2 t 
chlorides, above 800 t sulphates, and 90 t total 
nitrogen, 84 t petrochemicals, phosphates, calci-
um, magnesium, iron, copper and other chemicals 
are annually discharged into Sevan Lake with un-
treated waste waters. The deficiency of dissolved 
oxygen in the Lake makes about 119 t, while the 
biological demand of oxygen is 2300 t [Sevan Lake, 
1996]. Considering also the circumstance that nu-
merous earlier closed industrial enterprises in the 
area of Sevan water-catchment basin begin to be 
gradually exploited anew (for example, the gold 
processing plant at Zod deposit, etc.), one can 
suppose that long-term and ever-growing pollu-
tion of Sevan Lake waters should be anticipated. 
Undoubtedly, similar situation will be also ob-
served in the basin of Hrazdan River that is the 
only water “artery” out-flowing from Sevan. 

The entertainment-and-service industry is anoth-
er source for pollution of Sevan Lake waters. Now, 
when the coastal area of the Lake has become an 
active zone of tourism and recreation, from the 
hygienic point of view there might be noted an 
extreme aggravation in quality of water associ-
ated with the increase of the Lake level and sub-
mergence of numerous flooded waste dumps, at 
which there are abundant amounts of remains of 
different polymer materials (packaging, containers, 
plastic articles, remainders of burnt mixed wastes, 
etc.). This is dangerous, as polymer and synthetic 
household articles of all-purpose indication either 
directly or particularly as poisonous products of 
their burning might be the cause for infringement 
of the biological balance, aggravation of organo-
leptic indices of Sevan Lake waters (as the object 
of household water use), as well as become the 
possible source of chronic disease prevalence in 
population.

For long years investigations aimed at studies on 
levels of environmental pollution by different xe-
nobiotics, including persistent organic pollutants, 
and identification of their probable unfavourable 
impacts to humans were carried out at the All-
Union Scientific-Research Institute of Hygiene 

and Toxicology of Pesticides, Polymers and Plastics 
(VNIIGINTOX) of the USSR Ministry of Health 
and then at the Scientific-Research Institute of 
Environmental Hygiene and Preventive Toxicology 
at Ministry of Health of the Republic of Armenia 
(currently: Laboratory of Epidemiological Research, 
Environmental Quality, and Delayed Effects within 
the structure of the Scientific-Research Center 
of the Yerevan State Medical University after M. 
Heratsi). At present, the research is on-going at 
the mentioned Laboratory. 

Among issues relevant to environmental assess-
ment and evaluation, an important place belongs 
to studies on waters and water-catchment basin 
of Sevan Lake, their pollution by different chemical 
compounds and identification of related probable 
genetic changes. The results of performed studies 
confirm that in waters of Sevan Lake, Arpa and 
Vorotan Rivers the persistent organic pollutants 
and other harmful substances are still determined 
[Sakhkalyan E. et al., 1998; 2007a,b; Muradyan S. et 
al., 2008]. Moreover, according to data obtained, in 
samples of water from Hrazdan River, in bottom 
sediment from different sites of the river γ-HCH, 
DDT, its metabolites (DDE and DDD), as well as 
nitrates, nitrites, salts of heavy metals, etc. are de-
termined [Sakhkalyan E.., 2007c]. The presence of 
these compounds is conditioned not only by the 
environmental state of the river basin, but, to our 
mind, Sevan Lake as such has a certain “input” in 
the existing situation. 

The performed genetic-and-hygienic studies indi-
cated that samples of water as well as bottom sed-
iment from Sevan Lake and Vorotan River possess 
genotoxic activity. A significant increase of chro-
mosome aberrations frequency and a decrease 
of mitotic activity were recorded in meristematic 
cells of “Khatunarkh” variety onions grown with 
the use of mentioned samples and used as sensi-
tive test-system. Data obtained signify to actual 
risk of increasing overload by mutagenic substanc-
es in the area of Sevan Lake and its watershed 
[Mosyan I., Khachatryan B., 2005; Aghajanyan E. et al., 
2008; Khachatryan B. et al., 2008].

In Armenia the indices of agricultural production 
are gaining anew recently and this is undoubtedly 
connected with the increase of intense applica-
tion of pesticides and fertilizers. In its turn, this 
latter is fraught with the environmental pollution. 



Tshantshapanyan A.N. et al.
33

The New Armenian Medical Journal | Vol. 3 No. 4 December 2009

Tshantshapanyan A.N. et al.

According to statistical data, the share of agricul-
ture makes about 30% in the national gross out-
put and the main produce is plant growing (crop 
production). Ararat Valley has the leading place 
in this area according to all indicators, as in this 
region melons-and-gourds and grapes are mainly 
cultivated, the yield of which makes from 84% 
to 90% of the total country volumes [Statistical 
Yearbook, 2006; 2007]. The technology of growing 
these cultures is based on application of a wide 
assortment and manifold application of chemical 
plant protection means and fertilizers.

It is known that long-term exposure to small 
quantities of farm chemicals and their different 
combinations (formulations) can produce nega-
tive effects to the human organism and become 
an additional ecological factor of disease spread in 
general population. It was proved: environmental 
pollution by pesticides might have an unfavourable 
impact to human health, especially to pregnant 
women and children [Polchenko V. et al. 1985; Pavlov 
A. et al., 1991; Borisenko N., Khizhnyak N., 1992]. 

Under new socioeconomic conditions, almost 
the entire rural population of the country is en-
gaged in application of chemical plant protection 
substances. Moreover, because of known reasons, 
the agricultural production of Armenia is poorly 
mechanized and the great share of works, includ-
ing application of pesticides and mineral fertilizers, 
is done manually. Due to specificity of the branch, 
modern agricultural production (private farms 
and homesteads) is a constant adverse factor pro-
ducing effects to the health of population [Spirin 
V. et al., 2007].

In 1988-1991, in order to study the health sta-
tus of rural population in concern of pesticides 
application, we analyzed the correlation between 
levels of used pesticides (population- and area-
related load) and indices of disease prevalence, 
including environmental dependent disease states 
(neoplasms, bronchial asthma, malformations) in 
both general population and according to certain 
groups (adults, children).

Research findings confirm the relation between 
the levels of pesticides application and health of 
rural population in Armenia. The analysis of data 
demonstrated that the frequency of reliable cor-
relation between the spread of diseases and pes-

ticides-related population load is higher (46.8%) 
than that with indices of areal load (27.1%), includ-
ing the load levels for children (51.2% and 29.5%, 
appropriately). There was revealed a high frequen-
cy of correlation dependence of pesticide-related 
indices of population load and prevalence of such 
environment-dependent diseases as neoplasms 
(60.5%), bronchial asthma (47.6%), and impaired 
development (56.8%).

The study on correlation according to definite 
chemical classes of pesticides revealed that for 
the group of organochlorine pesticides the high-
est correlation frequency was observed in con-
cern of both population and areal load with such 
nozology as “impaired development” (47.5%, and 
55%, appropriately), “neoplasms” (40% and 45%), 
and “bronchial asthma” (25% and 30%). Moreover, 
in children of Armenia the frequency of correla-
tion for such nozology as “bronchial asthma” was 
higher (55.7%) than in adults (39.5%) accord-
ing to all chemical classes of pesticides [Mayra-
petyan A., Tadevosyan N., 2001 a;b; Mayrapetyan A.. 
et al., 2001]. The analysis of obtained results and 
revealed dependencies significantly testify to the 
fact that pesticide application produces unfavour-
able impact to the health of rural population and 
to greater extent affects children health, rather 
than health of adults. The obtained data correlate 
with data of literature indicating to increased sen-
sitivity of child organism to the negative effects of 
pesticides. 

However, the performed research characterizes 
the situation existing under conditions of the 
organized agricultural production (collective and 
state farms), whereas recent data on privatized 
agricultural production are scarce. Thus, data of 
monitoring investigations in Armenia signify to 
continuing pollution of environmental objects and 
agricultural produce by pesticides and fertilizers 
resulting not only from the low culture of agri-
cultural management, but probably because of ir-
rigation of arable lands in Ararat Valley by already 
polluted waters. In this respect, Sevan Lake and its 
watershed area with all the abovementioned prob-
lems might have certain significance. Our studies 
testify that under conditions of existing manage-
rial practice and especially in case of its continua-
tion Sevan Lake, being the only potential source of 
drinking water in Armenia, might become possible 
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source of environmental pollution. It is also nec-
essary to mention the limited scope of research 
aimed at studies on the probable unfavourable ef-
fects of actual levels of environmental pollution by 
different xenobiotics (pesticides, fertilizers, etc.) 
to health of rural population, including impacts to 
the reproductive function. Proceeding from the 

aforementioned, the continuation and enhance-
ment of the studies would allow to define, specify 
and correct the trends of preventive actions on 
improvement of issues relevant to human and en-
vironmental health protection in the Republic of 
Armenia. 

1. Aghajanyan E., Atoyan A., Varzhapetyan A., Poghosyan V., Grig-
oryan K., Danielyan A., Harutyunyan R. [Identification of 
pollution-based mutagen activity in certain rivers by ap-
plication of plant test-system] [published in Armenian]. 
In: Proceedings of the International Conference “The 
Importance of Ecology and Nature Protection in the 
Sustainable Development Perspectives”. Yerevan. 2008. 
P. 57.

2. [Armenian Water Resources in the 3rd Millennium][pub-
lished in Armenian]. Ministry of Nature Protection of 
the Republic of Armenia. Yerevan. 2005. P. 5-6. 

3. Borisenko N.F., Khizhnyank N.I. [Analysis of human health 
in regions with different intensity of pesticide applica-
tion] [published in Russian]. Hygiene and Sanitary. 1992; 
No. 1: 47-49.

4. GEP Yearbook. An Overview of our Changing Environ-
ment - 2006. United Nations Environment Programme. 
2006. 82p.

5. GEP-3. Global Environmental Perspective-3. Past, present 
and prospects for future. UNEP.  2002. 504p.

6. Khachatryan B., Muradyan S., Tadevosyan N., Jigharjyan E. 
[Revealing Sevan Lake basin pollution by mutagenic sub-
stances using genetic test-systems][published in Arme-
nian]. In: Proceedings of the International Conference  
“The Importance of Ecology and Nature Protection 
in the Sustainable Development Perspectives”. Yerevan 
2008. P. 29.

7. Mayrapetyan A.Kh., Tadevosyan N.S. [Ecological and hy-
gienic evaluation of health status in rural population of 
the Republic of Armenia depending on levels of pes-
ticides application] [published in Russian]. Bulletin of 
IAELS (St.-Petersburg). 2001a; No. 6(42): 50-54.

8. Mayrapetyan A.Kh., Tadevosyan N.S. [Ecological aspects of 
pesticides application in the Republic of Armenia and 
health of population] [published in Russian]. Human 
Ecology. 2001b; No. 4: 61-63.

9. Mayrapetyan A.Kh., Tadevosyan N.S., Parsadanyan G.G., Ha-
rutyunyan H.V. [Study on correlation between disease 
prevalence in rural population of the republic and in-
tensity of certain agrochemicals’ application] [published 
in Russian]. Transactions of the NIH (Armenia) after 
S.Kh. Avdalbekyan. Yerevan. 2001. P. 37-38.

10. Mosyan I.A., Khachatryan B.G. [Ecological and hygienic as-
pects of pollution of open water basins of the Republic 
of Armenia] [published in Russian]. In: Proceedings of 
the International Scientific Conference “Actual prob-
lems of toxicology. Safety of human activity” dedicated 
to 100th anniversary of L.I. Medved. Kiev. 2005. P. 42-43.

11. Muradyan S., Poghosyan S., Gevorkyan N. [Environmental-
hygienic aspect of Sevan Lake pollution] [published in 
Armenian]. In: Proceedings of the International Con-
ference  “The Importance of Ecology and Nature Pro-
tection in the Sustainable Development Perspectives”. 
Yerevan. 2008. P. 40.

12. Pavlov A.V., Borisenko N.F., Gumenny V.S., Grigoriev V.A. [To 
the problem of pesticides impact on health (review)] 
[published in Russian]. Hygiene and Sanitary. 1991; No. 
4: 60-63. 

13. Polchenko V.I., Borisenko N.F., Khizhnyak N.I., Bajda L.K. 
[Complex study on health state of population in re-
gions of intense pesticide application] [published in 
Russian]. Hygiene and Sanitary. 1985: No. 5: 68-70.

14. Sakhkalyan E.O., Muradyan S.A., Gevorkyan A.A., Gevorkyan 
N.B. [Monitoring of nitrates and nitrites content in wa-
ters of Vorotan river] [published in Russian]. In: Materi-
als of the VI national scientific-medical congress “Hu-
man Health” (with international participation). Yerevan. 
2007a. P. 130-131. 

15. Sakhkalyan E.O., Muradyan S.A., Gevorkyan N.B. [Degra-
dation of persistent organic pollutants (POPs) in open 
water-basins of the Republic of Armenia after cessation 
of their application] [published in Russian]. In: Interna-
tional scientific-practical conference “Actual problems 
of human activity”. Kiev. 2007b. P. 64-65.

16. Sakhkalyan E.O., Muradyan S.A., Petrosyan M.S. et al. [Eco-
logical and hygienic aspects of Sevan Lake waters pol-
lution by pesticides and farm chemicals] [published in 
Russian]. In: Actual problems of ecohygiene and toxicol-
ogy. Materials of International scientific-practical con-
ference. (28-29 May 1998. Kiev). 1998. Part 2. P.223-226. 

17. Sakhkalyan E.O., Muradyan S.A., Petrosyan M.S., Gevorkyan 
N.B., Djaghatspanyan S.A., Gevorkyan A.A. [Pollution of 
Hrazdan River waters by certain persistent organic pol-
lutants, nitrates and nitrites] [published in Russian]. In: 
Proceedings of III International conference “Modern as-

REFERENCES



Tshantshapanyan A.N. et al.
35

The New Armenian Medical Journal | Vol. 3 No. 4 December 2009

Tshantshapanyan A.N. et al.

pects of rehabilitation in medicine” (27-29 September 
2007; Yerevan-Aghveran). Yerevan. 2007c. P.311.

18. [Sevan Lake: Strategy on Problems and Activities] [pub-
lished in Armenian]. Yerevan. 1996. 174p.

19. Sidorenko G.I., Mozhaev E.A. [Water hygiene issues over-
seas] [published in Russian]. Hygiene and Sanitary. 1994; 
3: 12-17.

20. Spirin V.F., Novikova T.A., Gershtein E.G. [Modern socio-
hygienic problems of health protection in agricultural 
workers] [published in Russian]. Hygiene and Sanitary. 
2007; No. 6: 59-60.

21. Statistical Yearbook. Republic of Armenia – 2006.Yerevan. 
2006. 579p. 

22. Statistical Yearbook. Republic of Armenia – 2007. Yerevan. 
2007. 595p.


