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Abstract

The use of pesticides has rapidly increased in Japan since the end
of World War II, significantly reducing work burdens and
boosting food production.  In the meantime, pesticides,
responsible for poisoning and environmental pollution, have for
many years posed grave issues that have had to be tackled by
scientists of rural medicine for a long period.  The Japanese
Association of Rural Medicine, founded by the late Toshikazu
Wakatsuki, has grappled with those issues for many years.  Above
all, the association has fulfilled its social obligations, such as by
bringing the toxicity of organic mercury to light in animal tests to
prompt the government to prohibit its use, and by casting light on
birth defects caused by defoliants aerially sprayed during the
Vietnam War to urge U.S. military forces to break off herbicide
warfare.  As it has become possible to make less toxic pesticides
available for farm work in recent years, death-inducing accidents
have seldom occurred during the spraying of pesticides, and the
association’s activities are now at a low ebb.  Now that pesticides,
which after all are biologically toxic compounds, are openly used
on farms, there is the need to pay constant attention to their
impacts on the human body and the environment.  In the future, it
is necessary to epidemiologically probe into chronic impacts on
the human body and contribute to the prevention of pesticide
poisoning in Southeast Asia.
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Introduction

If you say you are from Japan at some international sci-
entific congress, you will often be asked about the aftermaths

of the notorious Sarin mass-poisoning incident in Tokyo in
1995 in which 12 subway passengers were killed and at least
another 5,000 poisoned.  In January 2008, an incident in
which insecticides were deliberately added to fried Chinese
dumplings was officially disclosed.  In late May of that year,
chloropicrin mass poisoning occurred in Kumamoto.  Those
incidents revealed that the threat of pesticides to the human
body evidently still remains.

The Japanese Association of Rural Medicine (JARM) has
continued to grapple with pesticide poisoning as a core issue
for the science of rural medicine since the early 1960s.  Here
in this report, we will historically review past developments
and look at the direction of the association’s future activities.

Chemical Pesticides in the Initial Phase

Now that pesticides, which after all are biologically toxic
compounds, are openly used on farms, there is the need to
pay constant attention to their latent impacts on the human
body and the environment.

Historically, the prototypes of organic phosphorus, most
frequently used around the world today, were used for the
Holocaust during World War II.  Those gases include Sarin
and Soman, among others.  They were developed by Bayer
AG.  Also developed at the same time was parathion, an
insecticide, that caused many poisoning deaths in Japan and
many other countries in the postwar years1).

After the end of World War II, the use of pesticides
increased at a rapid pace, reducing work burdens on the part
of farmers and boosting food production.  In the meantime,
pesticide poisoning and environmental deterioration
occurred one after the other.  In 1962, Rachel Carson2)

released her masterpiece Silent Spring, focusing worldwide
attention on the adverse impacts of pesticides on the environ-
ment and so forth.
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Start of JARM Studies on Pesticides Poisoning

Faced with the frequent occurrence of pesticide poison-
ing in rural Japan, Dr. Wakatsuki established the Nagano
Prefectural Institute of Rural Medicine in 1963 in line with
the thought that “studies would be performed (even though
medical scientists do not specialize in chemical poisoning
itself) to prevent health disorders” 3).  With the Nagano
group serving as the mother body, the Japan Rural Medicine
Study Group and the Japan Institute of Rural Medicine were
founded in 1965, starting animal tests in the following year.

The chronic toxicity of phenyl mercury was brought to
light in animal tests.  The disclosure that some of this chem-
ical agent would turn into methyl mercury eventually led to
a legal ban on the use of phenyl mercury1).

In 1966, JARM organized the Pesticide Poisoning Study
Group (PPSG) to concentrate all its efforts on research work.

Faced with rising public opinion, Japan, the United
States and European nations prohibited the use of parathion
around 1970.  Also, the spraying of dichloro-diphenyl-tri-
chloroethane (DDT), benzene hexachloride (BHC) and other
organic chlorine insecticides was forbidden as their environ-
mental residues were significantly high.

Field Surveys on Pesticide Sprayers

JARM-PPSG conducted nationwide surveys from 1973
to 1976 to cast light on the use of pesticides by farm workers.
The survey area covered five prefectures and six districts
from Tohoku in the north to Kyushu in the south.

Sugaya et al.4) checked and studied the activities of groups
for prevention of pesticide poisoning in Akita Prefecture.
They stressed the necessity of a regular and comprehensive
health screening program that includes checks on blood and
hepatic and renal functions.  In Nagano Prefecture, Matsu-
shima et al.5) conducted fact-finding surveys on the basis of
entries made by pesticide sprayers in what was described as a
“health diary” in that district of Nagano Prefecture, which
specialized in the cultivation of highland vegetables.  They
argued that the descriptions in the diary were useful in
enhancing the consciousness of farm workers about their own
health management.  Nagata et al.6) checked into the spraying
of pesticides by apple and grape cultivators in northern
Nagano Prefecture.  They disclosed that the use of organic
phosphorus insecticides and nicotine sulfate were responsible
for the outbreak of poisoning.  Uchida et al.7) investigated
areas in Chiba Prefecture where pears and vegetables were
cultivated.  They reported abnormal brain waves were fre-
quently observed among pesticide sprayers.  Kato et al.8)

surveyed tangerine and vegetable cultivators in Mie Prefec-
ture.  They emphasized the need both for sophisticated health

management for pesticide sprayers and for guidance on farm
workers’ nutritional intake.  Takamatsu et al.9) surveyed
tomato, eggplant and strawberry cultivators and detected pes-
ticide-related findings among one-third of male strawberry
planters.  They supported voluntary measures by farm work-
ers moves to cut back on the use of pesticides.

All those achievements eventually led to the preparation
of an all-inclusive pamphlet for the prevention of pesticide
poisoning accidents, as will be elucidated later10).

Later, efforts were also made across the nation to probe
into the reality of pesticide poisoning accidents in farm
work.  For instance, Fukushima et al.11), taking note of
dichlorvos (DDVP) spraying in melon vinyl greenhouses in
Shimane Prefecture, measured the concentration in the air
and serum.  They stressed the use of protective glasses and
face covers as protective gear.  Suenaga12) investigated the
consciousness of eggplant and strawberry cultivators about
pesticide spraying and also whether they wore protective
gear when they sprayed pesticides.  He concluded that their
consciousness was not necessarily high.

Dermal and Allergic Disorders caused by 
Pesticides

When it comes to poisoning and other disorders caused
by pesticides, dermal and allergic disorders cannot be over-
looked.  Nomura et al.13, 14) stepped up studies on diagnostic
criteria and patch tests of pesticide-inducing dermal disor-
ders, contributing to the establishment of survey methods.
Matsushita et al.15) surveyed and analyzed allergic contact
dermatitis caused by organic phosphorous insecticides.
Ueda et al.16) made a generalization of farm work-related
allergic diseases, pointing out that importance is attached to
DDVP, chlorothalonil and benomyl, among others.

In recent years, chemical burns have drawn increasing
importance to dermal disorders.  Arimatsu et al.17) checked
into the artificial coloration of tangerines and the dermal dis-
orders of farm workers engaged in the spraying of chemicals
for the prevention of decomposition, disclosing that half of
sprayers, depending on the district, suffered from dermal dis-
orders.  Horiuchi et al.18) accumulated and analyzed data on
pesticide-caused dermal disorders they encountered while
Horiuchi was serving as a dermatologist at the Saku Central
Hospital in eastern Nagano Prefecture.  They argued that the
outbreak of dermal disorders was on the downswing as a
whole but that there were no signs of a drop in the occurrence
of chemical burns, cautioning particularly about penetrative
alkali burns caused by calcium polysulfide.  Oyatsu et al.19)

assigned to the same hospital as Horiuchi, reported about
debridement and skin grafting they performed as plastic sur-
geons for chemical burns caused by calcium polysulfide.
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Contributions to Prevention of Pesticide 
Poisoning

When it comes to pesticide poisoning, it is important to
contribute to its prevention and, in fact, a wide variety of
activities have evolved in many parts of Japan for prevention.
For instance, Matsushima10) came out with a comprehensive
and colorful brochure under the title of Pesticide Poisoning
and Health Management with the cooperation of the Society
for Aging-derived Disease Prevention.  Nagami et al.20) came
across cases of chemical burns caused by calcium polysulfide
and compiled a pamphlet for their prevention.

Surveys on Clinical Cases of Pesticide Poisoning

As upwards of 100 hospitals are affiliated with JARM,
meaningful studies may well be performed by accumulating
data on cases they have encountered.

The PPSG21) began to survey clinical cases in 1967.  The
survey was continued for the next 23 years, and data on more
than 3,000 clinical cases were accumulated.  The PPSG22)

compiled data on 31 cases and published them in the Journal
of the Japanese Association of Rural Medicine.  Including a
case of delayed neuropathy caused by the organic phospho-
rus insecticide leptophos reported by Nishigaki et al.23),
many cases that would attract the attention of medical scien-
tists were introduced in the journal.  The collection of data
on those cases signifies a necessity often emphasized by
Shosui Matsushima, who often says, “Even if you only col-
lect a single case, you should probe it deeply.”

As those surveys continued, it came to light that regional
significant differences emerged year by year between the
facilities involved in the surveys, and it was decided in 1990
to suspend them.  With Toshio Matsushita24) designated as
the leader of the survey team, the PPSG resumed its research
work, and a new form of questionnaire was prepared with
attention focused on the effects of chronic poisoning.  This
form was used again in 1996 and 1997 when Matsushita25)

surveyed pesticide poisoning.  Nishigaki et al.26), who took
over the activities, cast light on trends in pesticide poisoning
between 1997 and 2003.  The questionnaire form used for
those surveys, however, was criticized as it contained too
many detailed items to take a poll.  On the other hand, this
form later enabled Nagami et al.27) to perform an elaborate
study of paraquat poisoning around 2000.

Later, this survey was taken over by the Pesticide Poison-
ing Team of the Japanese Association of Rural Medicine as
a special research project.  With Tatsuo Shiigai serving as
leader, this team came out with a simpler form of question-
naire and performed surveys from 2005 to 2007.  In 2008
and subsequent years, the team has carried on its activities

under the leadership of Shusuke Natsukawa28).  For ongoing
clinical studies, the team is expected to utilize the approach
reported in the 1984 Report on Clinical Cases22).

Herbicide Warfare in Vietnam War

In 1960, the United States went to war against Vietnam.
Not knowing what to do with the do-or-die resistance put up
by the Vietnamese liberation army, the expeditionary U.S.
forces began to massively spray defoliants in 1961 in what
they described as herbicide warfare.  Zenzaburo Funazaki29)

joined a Japanese survey team.  Serving as chief of the
Fourth Japanese Fact-finding Team from November through
December 1970, he joined Ton That Tung in Hanoi to con-
duct a joint survey and later reported about birth defects.
This report had a significant impact on world opinion, and
President Richard Nixon was compelled to call off herbicide
warfare in the spring of 1971.

Paraquat

In Japan, attention was focused on paraquat, a non-selec-
tive herbicide, as a pesticide that could cause many deaths.
At the 34th Congress of the Japanese Association of Rural
Medicine, where Wakatsuki served as president, a resolution
was adopted against the spraying of paraquat30).  As the
JARM membership consisted mainly of medical workers
assigned to hospitals under the umbrella of the National Fed-
eration of Agricultural Cooperatives for Health and Welfare,
a series of heated arguments developed between them and the
pesticide users.  After the discussions, the JARM released a
statement (1) suggesting that paraquat should be classified as
a specific poisonous substance and (2) that there should be
ongoing, thorough guidance on protective gear to be utilized
when using paraquat.  In the face of this declaration, the mak-
ers of paraquat reduced the concentration from 25% to 5% in
1986.  As deaths continued to occur after that, Ichinose et
al.31) and Nagami et al.27) reported that the reduced concentra-
tion did not effectively drop the rate of deaths from suicide
poisoning.  Moreover, Nagami et al.27) argued there was the
need for stricter control of distribution because the curves
proposed by Proudfoot et al.32) in 1979 for distinction
between life and death remained valid even though 30 years
had since elapsed and a therapy for prevention of death from
shock or multi-organ insufficiency had yet to be worked out.

Studies on Chronic Effects of Pesticides

There have been numerous studies on the chronic effects
of pesticides in Western countries, including large-scale
cohorts33–35), but as things stand in Japan, very few studies
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are underway.
The study of Watanabe et al.36) on clinical cases with car-

cinogenesis is the only one reported to the JARM.
Matsushita37) and Fujita et al.38) called on the Pesticide Poi-
soning Study Group to begin studies on the effects of chronic
poisoning, but this proposal was not put into action.
Natsukawa28) has begun to survey the effects of pesticides on
flower petal cultivators.  It is hoped that this study will
develop into an epidemiological study.  The effects of expo-
sure to pesticides are expected to be re-evaluated in relation
to cancer cohorts39), and Saku Central Hospital and Hiraka
General Hospital are participating in this endeavor under the
sponsorship of the National Cancer Center.

Messages to International Society

As elucidated earlier, Funazaki29) contributed to efforts to
call off herbicide warfare in Vietnam.  Oura et al.40) com-
pared pesticide poisoning between Japan and China and
presented in the Asian Congress of Rural Medicine.  Ando et
al.41) reported about clinical cases of pesticide poisoning and
the therapies used to treat them by members of the Japanese
Association of Rural Medicine to the international journal on
rural health.  Moreover, Asanuma et al.42) historically
reviewed on pesticide poisoning in Japan — the Saku dis-
trict, in particular — and on activities for the prevention of
pesticide poisoning to the same journal.

Future Tasks

The Pesticide Poisoning Group under a special study proj-
ect of the Japanese Association of Rural Medicine is playing
a key role in studies on pesticide poisoning.  One of the main
tasks concerns a survey done on clinical cases of pesticide
poisoning with the cooperation of many JARM research
workers, and this survey is expected to develop further in the
future.  Moreover, there are calls for realization of a philoso-
phy that penetrates Matsushima’s admonition, “Even if you
only collect a single case, you should probe it deeply.”

As JARM members, many research workers have strived
to start epidemiological studies on the chronic effects of pes-
ticides, only to fail.  It is hoped that the survey that
Natsukawa has just begun on flower petal cultivators will
serve as the key that may pave the way for the start of epide-
miological studies by the JARM.

The nervous and mental disorders caused by organic
phosphate and other insecticides — above all, the develop-
mental disorders of infants — have become the talk of the
medical community in recent years.  There is a need to estab-
lish a system under which they may be brought to light, along
with neonicotinoid and other relatively new insecticides.

Pesticide poisoning will continue to be a grave issue for
Asian countries.  It may be difficult to perform epidemiolog-
ical studies on the chronic effects of pesticides in this region,
therefore the JARM have to contribute to such studies.
Coordination not just with activities of the Asian Association
of Rural Medicine but also with WHO surveys on clinical
cases43, 44), FAO’s Community Integrated Pest Management
(CIPM)45, 46) and other international organizations must also
be taken into account.

Acknowledgments

Many thanks are due to the doctors who have grappled
with pesticide poisoning as members of the Japanese Associ-
ation of Rural Medicine for their advice and counsel.

References

  1. Wakatsuki T, Yoshimoto S. Getting Among Farmers — No
end save health. Saku Central Hospital, Nagano, 2003: 231–
232, 238–239.

  2. Carson R. Silent Spring. Houghton Mifflin Company, Boston,
1962.

  3. Nagi K. An Albert Schweitzer in Shinshu Province. Iwanami
Shoten, Tokyo, 1994; 163–164 (in Japanese).

  4. Sugaya T, Hayashi S, Suzuki T, et al. Health examination of
pesticides sprayers. Nihon Noson Igakkai Zasshi (JJRM)
1978; 27: 668–671 (in Japanese).

  5. Matsushima S, Horiguchi Y, Yanagisawa T, et al. A study on
health care system for pesticide sprayers — Study based on
health screening of highland vegetable and pollen cultivators.
JJRM 1978; 27: 672–684 (in Japanese).

  6. Nagata H, Izuyama T, Kamata K, et al. Investigation on
health condition of fruit-growers spraying pesticide in recent
four years. JJRM 1978; 27: 685–694 (in Japanese).

  7. Uchida A, Ishige T, Takamiya K. Relationship between the
use of pesticides and health disorders of farmers engaging in
pear orchard or vinyl house works in Chiba prefecture. JJRM
1978; 27: 695–705 (in Japanese).

  8. Kato A, Nishikawa K, Yamamoto S, et al. Studies on health
control of the farmers handling agrochemicals. JJRM 1978;
27: 706–711 (in Japanese).

  9. Takamatsu M, Maeda K, Inoue Y, et al. Study of health care
system of farmers sprinkling agricultural chemicals in a vinyl-
house — Using conditions of agricultural chemicals and
health examinations of farmers. JJRM 1978; 27: 712–722 (in
Japanese).

10. Matsushima S. Pesticide poisoning and health management.
Japan Aging-Induced Disease Prevention Society, Tokyo,
1981 (in Japanese).

11. Fukushima T, Hojo N, Isobe A, et al. Exposure assessment of
organophosphate pesticide (DDVP) based on the aerial
concentration in the greenhouse. JJRM 1994; 42: 1056–1060
(in Japanese, Abstract in English).



133

12. Suenaga T. Wearing of protective gear by farm workers and
consciousness about pesticide spraying. JJRM 2008; 56: 349
(in Japanese).

13. Nomura S, Matsushita T, Kanbe Y, et al. Studies on
diagnostics of dermatitis due to agricultural chemicals. JJRM
1978; 27: 734–741 (in Japanese).

14. Nomura S, Matsushita T, Arimatsu Y. Study on diagnostic
use of patch-test for dermatitis due to herbicides. JJRM 1978;
27: 742–746 (in Japanese).

15. Matsushita T. Allergic contact dermatitis from
organophosphorus insecticides. Ind Health 1985; 23: 145–153.

16. Ueda A, Minato K, Harada K. The etiological characteristics
and comprehensive control measures of agriculture-related
allergies. Kyushu Noson Igakkai Zasshi 2006; 15: 5–15 (in
Japanese).

17. Arimatsu Y, Kojo Y, Misumi J, et al. Study on skin hazards of
fungicide sprayers. JJRM 1978; 27: 723–733 (in Japanese).

18. Horiuchi N, Oguchi S, Nagami H, et al. Pesticide-related
dermatitis in Saku district, Japan, 1975–2000. Int J Occup
Environ Health 2008; 14: 25–34.

19. Oyatsu Y, Nakamura T, Niimi Y, et al. A case of chemical
injury due to lime-sulfur solution. 19th Japan-China Joint
Meeting on Plastic Surgery, Yokohama, Oct, 2009; 74.

20. Nagami H, Maejima F, Nishigaki Y, et al. Research and
activity for prevention of pesticide poisoning in Asia. Int
Cong Agric Med Rural Health. Cartagena, Colombia. Oct.
2009.

21. JARM-PPSG. Survey on clinical cases of pesticide poisoning.
Noson Igaku 1968; 16: 119–178 (in Japanese).

22. JARM-PPSG. Clinical cases of pesticide poisoning — 31
case reports. JJRM 1984; 33: 89–139 (in Japanese, Abstract in
English).

23. Nishigaki Y, Matsushima S, Shimizu S, et al. Delayed
neuropathy case with organophosphrous pesticide leptophos.
JJRM 1984; 33: 103–104 (in Japanese).

24. Matsushita T. Surveys on clinical cases of pesticide poisoning
and epidemiological surveys and studies. JJRM 1976; 44:
816–827 (in Japanese, Abstract in English).

25. Matsushita T. Nationwide survey of clinical cases of pesticide
poisoning (disorders) in Japan, 1996-97. JJRM 2000; 49:
111–127 (in Japanese, Abstract in English).

26. Nishigaki Y, Matsushima S, Nagami H, et al. Nationwide
survey of clinical cases of pesticide poisoning/disorders in
Japan, 2001-03. JJRM 2005; 54: 107–117 (in Japanese,
Abstract in English).

27. Nagami H, Nishigaki Y, Matsushima S, et al. Paraquat
poisoning in Japan: A hospital-based survey. J Rural Med
2007; 2: 85–92.

28. Natsukawa S. Report on Research Work in 2008 and
Research Program for 2009 by Pesticide Poisoning Group,
Japanese  Associa t ion  of  Rural  Medicine.  <ht tp : / /
www.jarm.jp/special/sp_0002.htm> (in Japanese)

29. Funazaki Z. Effects of defoliation in Vietnam. In: Swimming
in a Sea Flame. Funazaki M Ed. Rikku, Tokyo, 2002: 103–110.

30. JARM. Resolution for controls on use of paraquat. JJRM

1985; 34: 868 (in Japanese).
31. Ichinose A, Kimura K, Tabata M, et al. A study over 21 years

of 47 patients with paraquat intoxication in Hiraka General
Hospital. Resp Res 2004; 23: 318–323 (in Japanese, Abstract
in English).

32. Proudfoot AT, Stewart MS, Levitt T, et al. Paraquat
poisoning: significance of plasma-paraquat concentrations.
Lancet 1979; 8138: 330–332.

33. Lee WJ, Alavanja MC, Hoppin JA, et al. Mortality among
pesticide applicators exposed to chlorpyrifos in the
Agricultural Health Study. Environ Health Perspect 2007;
115: 528–534.

34. Settimi L, Spinelli A, Lauria L, et al. Spontaneous abortion
and maternal work in greenhouses. Am J Ind Med 2008; 51:
290–295.

35. Rull RP, Ritz B, Shaw GM. Neural tube defects and maternal
residential proximity to agricultural pesticide applications.
Am J Epidemiol 2006; 163: 743–753.

36. Watanabe M, Teranaka M, Oura E. Epidemiological studies
on effects of pesticides on living bodies and studies on
clinical comparison of cancer patients. JJRM 1989; 38: 456–
457 (in Japanese).

37. Matsushita T. A recommendation for the study on the chronic
pesticide poisoning. J Jpn Assoc Rural Med 1993; 41: 1142–
1148 (in Japanese, Abstract in English).

38. Fujita Y, Matushita T, Matsushima S. Review of
epidemiological research of cancer related to pesticide
exposure. JJRM 2000; 49: 1–11 (in Japanese, Abstract in
English).

39. JPHC Study Group. Japan Public Health Center based
prospective study. <http://epi.ncc.go.jp/en/jphc/ > (accessed
in 2009)

40. Oura E, Koshiyama K, Teranaka M, et al. A statistical survey
of clinical cases of poisoning by agricultural pesticide in
Japan and China. Toyama J of Rural Med 1997; 28: 38–43.

41. Ando M, Matsushima S, Patil A, et al. Pesticide poisoning
and treatment methods. Agric Med Rural Health 1998; 22:
43–54.

42. Asanuma S, Matsushima S. Use of pesticide and its effects on
humans and environment in Japan. Agric Med Rural Health
2000; 23: 35–39.

43. Besbelli N. Epidemiology of pesticide poisoning. In: Global
Information Network on Chemicals 7th Tokyo meeting. 2001.
<http://www.nihs.go.jp/GINC/meeting/7th/ meet-rep.html>.
(accessed in 2009)

44. Thundiyil JG, Stober J, Besbelli N, et al. Acute pesticide
poisoning: a proposed classification tool. Bull World Health
Organ 2008; 86: 205–209.

45. Murphy HH. Summary of farmer health studies. <http://
www.thefieldalliance.org/ Documents/Summary%20of%
20Pesticides_Studies.doc> 2002. (accessed in 2009)

46. Buranatrevedh S, Sweatsriskul P. Model development for
health promotion and control of agricultural occupational
health hazards and accidents in Pathumthani, Thailand. Ind
Health 2005; 43: 669–676.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Symbol
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 793.701]
>> setpagedevice


