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PREFACE

(U) This study was prepared in responsc'to guidance from DIA requesting a scrics of
studics on sclected nonaligned countries, Countrics treated here are those that have the
technological base and posﬁcss a scientific expertise which give them the potential to engage
in biological warfaré programs, Sweden, Finland, and Japan have been asscsscd on this basis.
Other countrics will be included in subscquent amendnients. :

{U) Perrinent infc\rmation except in,R&D matters is scarce, In this regard, it is
recopnized that there are. major gaps in our knpwledge -ofi dactrine and. procedures
controlling the use of biological weapons: materiel for both offensive and defensive

“operations: producnon and storage facilities for biological. agcms* and existing agcnr’weapon

stockpiles.

(U} The data base and analyst cxpericnce committed in support of this cffort are not
available ar any single office within the intelligence community. Accordingly, inputs for this
report were solicited from various groups. The US Army Forcign Science and Technology
Center was responsible for basic coverage by area and subject macter;'the Naval Intclligence
Support’ Center was, tasked for in formation dealing with naval offensive and défensive

. biological warfare capabilities; the Furcm,n chhno‘ogy Division, .US Air Force was queried

for inputs covering acrospace offensive and defunsive applications; and appropriate clements
of DIA were responsible for information involved with order of battle. rrammq‘ doctring,
policy. productxon‘ and stockp:hng :

(U A}thouq: th'c curofr date for information in this decument was December 1972,
items of ma_}or significance have been mcorporatod up to the datc of final approval for

-printing.

{U) This revised study is being disseminated devoid of blbhogmphxc material to
facilitate wider distribution. A compiled: bibliography has been prepared scparately and can
be made available to authorized recipients upon written request to the Defense: Intelligence
Ageney. ATTN: DT-1A, Washington, D.C. 20301, Individuals making such requests are
cautioned that the addition of the bibliogiphy to (or its association with) the study makes
mandatory a more restricted distribution. When'the bibliography is attached, the study must

carry the additional caveat NO DISSEMINATION ABROAD. -

UNCLASSIFIED




$T.CS-0335.73
Original K

UNCLASSIFIED

e

C{U) As the prime producer of this study,the Forcign.Scicncc and Technology Center
was charged with the final collation, preparation, and editing of copy maceriak:

o T —

~ (U) Constructive criticism, comments, and suggestions for changes are solicited.
Critical evaluations - from readers of this report will provide dircct guidance so that future
updatings of this study, will result in a product which is most responsive to the varied nceds

Intclligence Agency, ATTN: DT-1A, Washington, D. C. 20301.
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of the users. Additional information concerning this study may be addressed to the Defense’
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Section I.

SWEDEN .

A. INTRODUCTION
1. (U) Background on Swedish Biological Warfare (BW)

Sweden is extremely competent and progressive in the ficlds of public health and safety. Her
health service is a mode! for other countries throughout the world.

2. ;ﬁ' \’ﬁlilcrabilit.y

(bX(1)

o D =

a. {U) The Swedes' awarcness of their vulncrability to attack has resulied in
intensive research efforts on the problem of defense against CBR agents.

b, (U) Sweden has had the necessary organizational facilities, qualified professional
and technical personncl, and funds to support BW rescarch and developmane. The country
has long had a vigorous déefensive BW program centered about activities at two principal

v installations. where' BW ‘rescarch has  been’ performied.. These are the . Férsvarcts .

Férskningsanstalt  (FOA) “and the ' Bacteriological Institute of the Royal Caroline
Medical-Surgical Institute, Stockholm. more commonly known as the Karolinska Institutc.

Defensively oricnted research and development activities have emphasized the need for rapid
. derection and identification systems. FOA has studied the use of ultraviolet absorption
. phenomena to measure the fluorescence of biological ‘agents. The aim of this and related.

research has always been to develop an automared BW agent detection system that will
colicct, fix and stain i sample, respond to characteristic fluorescence photometricaiiy,.and

_provide - specific identification (fig1). Rescarch has also been underway on a

decontamination device for tents, clothing, weapons, and equipment.

('I'his page is CONW
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; / o Figure 1. Mobile biological laboratory, Sweden (U). ‘
i . 5 . . . d

(XN

d. (U} The Swedes -have conducted ‘microbiologicai rescarch .at the State
Bacteriological Laboratory wherce they have successfully produced microorganisms in mass
culture. Fermentation work leading to the development of a “portable™* fermentor was
carried out at the Karolinska Institute urider the direction of Dr. Karl Goran Heden, who
1 has become a very active participant in international peace movements. The Swedes have
also done and are continuing to do rescarch ofi hunan and animal disease agents such as
those ‘causing tularemia, Russian spring-summer enccphalitis (RSSE), myxomatosis,
leptospirosis and foot-and-mouth discase, ! ‘ -

5

"*Portable™ i a misteading term beeavse the weight of some cquipment excecds 4000 Ih, One repors indicates thar
. the Heden fermentors originally called mobilc or portable may have been small unie of 1 00 liters capacity or less. Any unic
containing 100 fiters ar more is not a truly portable picce of labsratory equipnicne even though it.is mobile {on wheels) as
opposed 1o 2 fixed installation type, Anothes report includes a factory technical description of che Biotechnical Work Unit,
Model Heden, a 400 liter formentor unit fitted with wheels “for casy transport,” Unless a unit is clearly defined, it'is
suggested that the description of “portable,’ be used guardedly or replaced by “‘mobile

e ..
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e. (Ul Disciplines of microbiology are explored by highly qualified sciendsts
" working at modern, wellequipped facilities, and a vigorous exchange of sciemific
information at international confercnces is encouraged.

exeellence of medical talent, education, training, and leadership. Morcover, considerable
sunis of moncy have been appropriated for basic and applied rescarch. Medical research is
linked closcly with teaching and is carried out principally at che laboratories of the
Karolinska Institute, which is twice as large as any of the other four medical schools situated
respectively within the Universitics of Goteborg, Lund, Uppsala, and Umea.!

l - £ {U) Swedish biomedical rescarch in general is outstanding, because of the overall

¥ gt

3. (U) Military Medical and Veierinary Capabilities

———

§

Capabilitics for military medical research are excellent and Swedish veterinary rescarch
compares very favorably with that of other European countries. Serious animal diseases have
been alinost totally eliminated. Sweden has over 1000 veterinarians and hundreds of these
are engaged in some form of basic or appiicd veterinary rescarch.? o
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(b)(1)

(2). (U) Collce iv%: protection. Swedish military vchicles are now designed with

CBR protectio ieration., <The JKV-91," infantry . gun vehicle produced by

Haegglunds,; has™a device ‘which maintains a slight excess ‘pressure wichin the vehicle.} #

, Similar protection has becii réported for-the VK/1 55 sclf-propelled automatic gun L50; the
: PBV-302 arrﬁo;éél-'p_éxjs el qarrieﬂlé:ﬁi the “$"tank, .
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f" {(b) (U) Technical requirements for the Trelleborg mask. Swedish civil
Y ] defense authorities sct the following requirements for private companics bidding on the
e protective mask contract:
& E 1. Respiratory organs must be protected against CB
-3 agents and radioactive dust.
E .
1
‘v E 2. The mask must be casy to don—within 5 seconds.
“ T 3. The mask shall be light in weight, comfortable to
] wear, and casy to breathé in so that it can be worn

- for several hours without inconvenience.

,‘ 4. The mask shall be provided with a single strap

which keeps the mask in such a position that the

dustproofing is kept intact during moderate
movements.

{c) (U) Degree of protection.

L S I

oo ey

frrome

i : 1. The amount of impregnated activated charcoal quality should
: exceed 100 em?, and 1 material used should be of high quality.

2, Maximum acroso] pcnetration: 0.05%
3. Maximum leakape of the valve: 0.001%
4. Minimum average of leakage: 0.01%

(d) (U) Development by AB Trelleborg (Gummifabrik). Starting with the
above standards, the civil defense authorities asked four differcnt Swedish industries to
develop prototypes of normal-sized protective masks. After careful testing in cooperation
with FOA Rescarch Institute and the University of Géteborg, the Trelleborg mask proved
superior in meceting stated requirements, and this product was selected as the new civil
defense mask for Sweden. Certain alterations were made subscquently as a result of the

experience achicved by these tests.

o B0 R o

[eo

i 5- (e} (U) Civil defense Sudget for mask purchase. Subject to the availability
oL of civil defense funds, it was planned to purchase the mask at the rate of one million per
: i* . year for the next 8 years. Since Sweden’s population was about eight million in 1969, a
bod
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mask would be available for every person in 1977.Sweden’s civil defense budget for 1969
approximated. 147 million Swedish Kronor (5. Kr.) ($39,690,000), an increase of

18,3 million 8. Kr. {$4,900,000) over the civil defense bud
amount is ample 1o allow purchuses of the mask as planned.

get for the previous year. This

(b1}

for 200.000 masks_per annum would be
Group,. and Forsheda. Furcher. ass |
the Trelleborg civil defense masks would cost $6.00 each. It scems doub
‘could ultimately be reduced below this level, .The $6.00 unit price woul

Trelleborg “si{?{poini, 1 shpuld others be interested in making'éizeab!e_purcbases.

(2) ;ﬁgﬂ) Collective protcction; .

- {8)" (U), Unit costs and suppliers.. It was thought thar the production order
divided .between two. companies, the Trelleborg
uming a Trelleborg production rate of 100,000 per year,
tful that the price
d appear to be the

(bX1)
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0. DQCTQINE, POLICY, AND PROCEDURES

(b){(1

9. (oF Policy'

(b))

10. WD) Institutes and Laboratories

E. PRODUCTION FACILITIES AND'CAPABIUTIES
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b. (U) AB BIOTEC, Stockhoim. BIOTEC is a small (50 pcople) design, assembly,
and sales outlet for laboratory fermentors, manufactured primarily by Getinge Mechanical
Works. The research is provided by Dr. Heden (who is on the BIOTEC board of directors)
and his staff at the Karolinska institure. BIOTEC is 2 division of LKDB Producter and has a
US outlet in Rockville, Maryland,

"¢ {U) Forcnade Fabriksverken (United Factories), The FFV is an induscrial
concern at Eskilstuna which oversces aboutr 25 undertakings of various kinds all over the
country, from Boden in the north to Lund in the south. The plants were established to
produce war materiel in the event of mobilization, and, therefore, have a considerable
over-capacity. The peacetime production of this statc-owned facility competes with private
industry. The production slack is taken up by manufacturing civilian products of high
quality. Public capital is invested and profits are handed to the Crown. As an industrial
concern, the FFV consists of five {actories, located respectively at Eskilstuna, Karlsborg,
Karlstad, Motala, and Aker. Only 7 of the 25 enterprises are engaged in the production of
military materiel. FFV employs 8000 people, dircctly or indirectly, and has an estimated
per annum of 500 million 8. Kr. {$135 miliion). Six to seven percent of FFV's toral budget
is spent on research and development, The FFV manufactures CBR protective equipment

and a wide varicty of other military matericl.

d. (U} Kabi, Inc., Stockliolm. This facility, a well-equipped biologieal i)hmc.. could
be modified for the production of BW agents,

e. (U) Astra Chemical and Pharmaceutical Plant, Inc., Sodertalje. With some
madification, this plant probably could manufacture BW agents.’
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F. STOCKPILES AND STORAGE FACILITIES

12. € BW Stockpiles-Agents

B3

4 7 B - .
13. 21 Defensive Matericl or Medicines

(b))

' G. RESEARCH, DEVELOPMENT, AND TESTING
14. (S-NFD) Organization, Institutes, and Facilities
a. (U Org:nizat%on‘ andACoordi.nvatioh.

(1} (U) Economiﬁ.@ét‘a indicate that the government supports a substantial part
of industrial R&D efforts, mostly through military and other governmental contracts.
According to other statistical sources, approximately 25% of all governmental support for.

R&D went to universitics and scho
government agencies, including the AB Atomenergi and the Dcfense Research Institute
while’ the remainder was diverted ro service diverse contracts let mostly for defense

purposcs,
{2} (U) Traditionally, the overwhelming part of scientific rescarch in Sweden

has been conducted at the universities and technical schools, but there has been a gradual
development of government supported technical organizations which' specialize mainly in

applied research. After World War I, when the need for an increased research effort became .

more pressing, several rescarch councils were established to provide a supplementary and
more flexible systein of channcling government support to projects and programs. The
councils were attached to several different meinistrics, and there was little or no coordination

at the national level, The Science Advisory Council was established in 1963 to help
formulate and develop a national rescarch policy.? »

(3) (U) The Technical Rescarch” Council has a somewhat differene status, It
deals more with applied research than -any other council, and its bylaws emphasize jts
charter to collaborate with industry. This council initiates and supports research in arcas of

14
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ols, 11% to research' councils and funds, 22% to
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special interest by appointing special advisory commissions. Such commissions are, for the

present, active in biotechnology, graphic arts, and medical engincering. In 1964-65, the
money allocated by the government to the Rescarch Councils amounted to more than
80 million Swedish Kronor (8.Kr.) (approximately $15,200,000). Of this amount,
25 million were carmarked for the Malmfonden and Norrland Foundations. Both of these
nonprofit organizations were creared in 1961, Government funds allocated to the natural
scicnees, atomic and technical research councils increased from 4.3 million S. Kr. in 1950-51
to 36 million in 1964-65.

(4) (U) -As previously noted, the bulk of fundamental research in Sweden sin
the universitics, institutes of technology, and similar schools. Such rescarch is funded partly
through the regular budget, partly by grants from research councils and public and prisate

foundations, and to some extent by contributions from the United States, which are niow.

gradually deereasing. At the institute of technology, where applicd research is more favored
than at the universities, rescarch is also financed toa certain extent by contracts.?

"b. (U) Technical Institutes.

{1) (U) For technical cducation at the university level, there existed as cariy as
1961 two institutes of technology, the Royal Institute of Technology in Stockholm, and
Chehimers University of Technology in Gothenburg, Both have departments of techaical
physics, mechanical engincering, shipbuilding, electrical engineering, civil engincering,
chemistry, and architecture.?

(2) (U) Other scientific and technical rescarch is emphasized to varying degrees
at such cstablishments as the Rescarch Institute of National Defense {with a staff of o
than 230 graduate scientists), the National Road Research Institute, the Royal Geotechaical
Institute, the Geological Survey, the Acronautical Rescarch Institute, the National Institute
for Consumer ‘Information, the Building Rescarch Institute, the State Shipbuilding

Experimental Tank, the Mercorological and Hydrological Institute, and the National -

Institute of Materials Testing.®

¢, {U) Industrial Research. Statistics indicate that Swedish industry spent about
540 million §. Kr. on research and development programs during 1963. This figure is .ower
than previous estimates (800 million). The greatest part of this rescarch was undereaken by
industrics dealing with hardware. clectrical engincering, transportation cquipinent,
machinery, and shipbuilding. Some limited direct support is given by the devclopment
foundations and through the Technical Rescarch Council. In 1963-64 the Technical
Research Council allocated to industrial firms 0.87 million S. Kr., which amounted to
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e. I@T’Dcpgrtment of Defense Research Institute (FOA).

(bX(1}

.

f. (f‘}’l“lm- Caroline Medical-Surgical Institute {Karolinska).

(1) (U) General. The Karolinska Institute is the most prestigious
bioenginecring research facility in all of Sweden. Well known scientists and engincers on the
faculty there include K, G.Heden, B.Malmgren, T. Holme, R. Brookes, L. Rutherg,
S. Warenius, and S. Goranson. At Karolinska, bioenginecrs under the supervision of Heden,
the former director, have worked since the zarly 1950°s on systems for the continuous

_ "Possibly this should read “Biological Warfare {Protection) Department, FOA-165."
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cultivation of microorganisms. Scientists there conduct basic rescarch primarily, and
pathopenic microorganisms arc handled routinely (?).° Although the institute is still

‘excellent, many of its facilitics have become antiquated by current standards and its past

glorics are more notable than its present achicvements. This may be attributed, at least in
part, to Dr, Heden's preoceupation with SIPRI rather than with cfforts to guide basic
mlcrcblologcal rescarch at the institute. Unless Heden returns to full time work at the
institute or he is replaced by somcone able to provide dircction, it is doubtful if Karolinska

will regain its preeminence.

(2) (U) Project for Applicd Microbiology. The Project for Applicd
Microbiology’ occupics a new temporary building at ‘the Karolinska Institute. There, an
Institute ‘of Applied Mactobrology was cxpected to be operable in 1971, Project members
are to cxamine opportimities for research in nonmedical bioengineering, for contract work
for industry, and for applicd mlcrobxology relevant to international nceds, especially to
those of. the developing countries. This new venture is supported by the Swedish

government's Council for Applied Rescarch.!?

(3) (U). Biocnginecring unit.

(a} (U} In 1960, a bioenginecring group had been created in the
Kirolinska’s bacteriological department for Heden.!!7? He will continue to direct the
cfforts of that unit although he takes less-interest in the unit than in his activities in the
Stockholm International Peace Rescarch Insticute (SIPRI).

(b). (U) With the risks of biological warfare in mind, the Swedish Medical
Research Council, which deals with military as well as civilian matters, established the
bacteriological bioengineering unit. In addition to advising the government, Heden was to.
study and develop techniques for the large-scale handling of pathogenic microorganisms,
parcncularly in connection with the prcparanon of vaccincs. The.work was not classificd, and "
was deemed compatible with the unit’s status as a university dcpan:mcnc Heden had a free
hand in selecting rcscarch projects.-

(¢} {U) The group’s interests have broadened continuously, Current work

" on methods for large-scale tissue culture was originally prompted by the probable need for

the rapid production of viral vaccines in the cvent of biological warfare, Other studies
involve fundamental research on the physical properties of DNA: findings coming from
these investigations may prove relevant to the identification of unknown nucleie acids. As
expected, the Karolinska pilut plant has proved useful for purposes other than experiments |
related to vaccine production. Its scale’ made possible the preparation of rarc merabolites

NO FWSSEM
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and cnzymics in sufficient quantities for fundamental rescarch both in. Sweden and abroad; -
its flexibility permitted wide-ranging experimental work on the culture of thicroorganisms.
Now that the Swedish Defense Research Institute (FOA) has its own group to work on
problems concerned with biological warfare, the Institute for Applicd Microbiology, usin‘g
the same Karolinska'pilét plant, will cventually take over-the remaining defense activities

“from the bioengincering group.® '
‘ ) gr Piqu fermentation plant.

- (a) - {U) A special attraction for the Medical Rescarch Council has been the
big pilot-scale’ fermentation plant completed by the  Karolinska in -1958 for its own
purposes. As a facility for growing in mass both pathogenic and nonpathogenic species, it is
unusually large for academic biological work. Indeed, in light of the present trend to
continuous culture techniques, some of the older equipment looks cumbersome. Heden had
played a leading part in the planning and design for the pilot plant, recognizing that existing
industrial techniques were inadéquate.. The plant features instrumentation for. extensive
automation and remote control, and can be easily adapted to reduced-pressure operations so
that pathogens may be studied safcly. Much versatility has been built into this equip~y nt
due to the use of stcam-sterilized "stericonnectors” invented by Heden. These devices allow
vessels to be quickly and safely linked by flexible tubing, ' : '

L

AB)(1)
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. assigned to SIPRIL ft must be assumed that all results will be available to the Swedes since
: the work is being done in their facilitics and Dr. Heden is intimately involved in SIPRI CBW
- escarch,

e s g X
— ‘M Pr——
P
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(6) (U) Dcpartment of Virus Rescarch. This department, dirccted by Sven
. Gard, shares a building with the virus diagnostic laboratory and with the vaccine production
facilities of the National Bacteriological Laboratory (paragraph 10.d.). The Department is
well equipped and precautions are” taken to isolate the work from other pares of the
building. There arc separate air duct systems for cach floor, air pressure in the rooms is
higher than in the corridors to diminish chance of contamination, workers change shoes and
gowns when cntering and leaving work arcas throigh air locks. and wasee fluids are
chlorinated or ‘'heat treated/chlorinated before disposal. Rescarch and teaching are
conducted in the Department.?
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h. ‘ ‘(U)A Publication of Research Work.

(1) (U). Journals. The results of Swedish rescarch arc published largely in
forcign journals, in monograph scrics, such as the Scandinavian Acta publications, or in
others cmanating. from thc academics, universities, and rescarch. institutes. Swedish
publications are satisfactorily covered by the main foreign abstract publications. Abstracts

of ‘articles printed in Swedish scientific and technical journals are also distributed through

. the Referenee Service of the Swedish Society for Technical Documentation while abstracts
of reports'to thé Technical Research Council are publishied in TVF, a journal published by
the Swedish 'Academy of Engincering Sciences. Specialized abstract scrvices are also
-provided by research institutcs, industrial libraries, the Swedish Building Center and other
‘agencics. The Swedish’ scientific. library system is built around a. core consisting of the
univcrsity librarics and the Royal Swedish' Library. Besides these, specialized libraries are

. connected with both ' the' institutes ‘of technology - and the other specialized colleges at

university level. -The' libraries at the various institutes closely support diverse rescarch.

programs. Some of these collections are of considerable size.?

(2) (U) Documentation. There is no central documentation institute in
Sweden, although -the necd for one. has often been pointed out. Certain documentation
activitics common-to the whole country are cartied out by the Information Service of the
Swedish Academy for Engincering Sciences and by the Swedish Society for Technical
Documentation. For some industrial scctors there are information centers connected with
central research institutes. Interest in documentation is growing in Sweden, as shown by the
establishment of the Swedish National Committee for Documentation in 1964, and by the
fact that the government's budget of 1965-66 included a sum of 77,000 S. Kr., which was
used at university level to begin training specialists in documentation.? ‘

i (U) International Scientific Relations.

(1) (U) Swcden cooperates intcrnationally with organizations for. scientific
rescarch on the governmental level: CERN, IAE, and ESRO. Sweden also participates in the:
other international research activities, and under its cooperative rescarch program supplies
experts to many groups.

' {2) (U) (;o]l'aboration with international unions is achicved throﬁgh a number
of national committees, namely those for astronomy, biology, physics, geodesy and

geophysics, geography, geology, purc and ‘applied chemistry, crystallography, mathematics, -

theoretical mechanics, scientific radio, and documentation. Through the activitics of the
Nobel Foundstion, Swedish scientists are also brought into close contact with foreign

colleagues. ° .
: NQEBOREISTISISSEM
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{3) (U}~ For hazson purposes, -the Royal Swedish- Academy of Engmccrmg
Sciences has maintained two scicntific attaches; one in Washington since 1944, and onc in
Moscow since’ 1960 A third scientist has been "‘temporarily” on station in Japan since
. 1962. 'T‘hcsc Trepresentatives obscrve and report dcvclopmcnts and current trends in the
Lngmccrmg ficlds and in the related f‘clds of pure science. '

(4) ’ (U) Swedxsh scientists are able ro obtam travel grants for short study trips
or for Iongcr visits 'to rescarch establishments, und they actively take part in international
conferences. A list of scicntific conferences and exhibitions is published three times a year
by the Royal Academy of Engmccnng Scxcnccs.

15, (m Btologlca! Agent Devclopmcnt »

a.  (Q D) Asents.

{b3(1)

b. Mtibilizat.ion of Agents. |
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interest in the stabilization of viruses causing Venezuclan equine encephalitis {VEE) and -

Eastern equine encephalitis (EEE), neither discasc being indigenous to Sweden. Both have
been suggested to bé extcellent candidate BW agents; VEE virus is an excellont incapacitating
agent, while EEE virui causes one of the:most fatal of the cncephalitides.® This interest

expressed by 2 mcmbc- of the Swedish Defense Medical Council in the stabilization of

viruses might suggest an interest in military applications for such biological matericl. If the
concern “of - this official was to- provide increased protection, against deleterious

environmental factors (drying, storage, acrosol dissemination, ctc.), the inference is Justified.:

K

{2). {U) A“'dif'ferevr‘xt intcrpretaﬁion may be ‘the need to stabilize ' viral

preparations used in the production of vaccines, and to protect the antigenicity throughout .

the preparation procecure and storage. This interpretation has a more definite defensive
‘connotation, '

(BX(1)

16" 4T Process Rescafch

(U) Swedish scientists and cngincers are in the forefront in devel
techniques for both continuous cultivation and batch processes. Sweden’s technalogical base
is broad and deep, its instrumentation is among the best, and its-fermentation equipment is
of high quality. The.Swedish research community in this field is highly capable, Dr. Karl -
Goran Heden and  Dr.Bengt Zacharias arc recognized authorities in the continuous-
cultivation of microorganisms. Scientists in Sweden maintain_ close professional ties with

their colleagues in Czechoslovakia, the Soviet Union, the United Kingdom, the United
States, Japan, West Germany, and elsewhere. ' -

oping bioengineering

a. ’(é{ Biphasic Polymer System. -
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d. (U) Tissue Culture Apparatus. The FL203 tissue culture apparatus’ was
developed to meet an obvious requirement for a more efficient means of growing
mammalian diploid cells on a large scale (fig 5). The original apparatus contains a scries of
titanium_ plates (disks) having a total surface area of 15.8 square feet. These disks rotate
within a small glass vessel of 3 liters capacity which contains the culture medium, A drive
mechanism, operating through a magnetically coupled shaft, slowly rotates the disks so that
the cells adhering to them are alternately exposed to the culture medium and the air. The
FL203 can also be utilized for culturing fungi and other surface growing microorganisms.
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b (M(D} Cloud Seudies.

(b)(1)

(3) (U) Extcnsive theoretical studics on cloud travel have also been completed.
The hazard of CBR agents cxpressed as a function of distance and other parameters has been

C _ 'é, carefully evaluated: . : - .

(b))

15, (CyAgcnt Detection and Identification
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- 24.’%&: fensive Capability

a.  (U) ’I‘hc Swedes have one of the strongest CBW defense capabilities among the
nations in Western Europe. Their traditional concern with defense has been accentuated by
their estimate of the Sovict threat. They scem firmly convinced that CBW would be used

against them, and arc, taking all mecasures cconomically feasible to protect themselves against

y chemical and biological attack.

ol

U
[R—,

- o
pomrt

(bX1)

J. TRENDS AND FORECASTS

25. (U) Trends

! : C ' Swedish R&D in recosit years has involved modifications and’improvements to existing

1. equipment. Examples of ‘this are the improvement and replacement of the protective mask
t and improvement in controls and instruments on fermentation equipment. Work in' BW
detection is not novel and is exploiting present technology. No technological breakthroughs
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have been rcportcdfrom Sweden although the Swédes are abreast of cutrent work in BW

related areas.

26. M Forecasts

“a.. (U) Short Range (5-Year Projection). The Swedish record of excellence in the
biological and. medical fields will continue and improvement in disease

prophylaxis/treatment should result. Techniques and equipment will be developed. Work in_

BW defense will tcceive impetus from the BW Disarmament Convention regardless of

Sweden's official policy towards it, Sweden will be able to provide technical competence
applicablé to the onsite inspection and monitoring necessitated by BW disarmament.

(b)(1}
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Section I1. -

FINLAND

"A, INTRODUGTION -

1. - (U) -General Background

a. . Although the government of Finland recognizes the importance of science and
tcehnolog) and encourages rescarch .and development activities, the limited financial
resources of the country restrict both the ‘size and the scope of scientific programs, Finnish

scientific activities in géneral lag behind those of Sweden.!

. b. Filand has a long tradition of fostering scicatific rescarch at the universities.
Scientific socicties and academies arc insignificant as research cénters but arc primarily and
most prominently concerned with the dissemination of scientific information. Medical
rescarch of high qualicy is underway, but investigationsare limited to a few fields.!

.

—
-

c.  Finland participates accwc]y in international scientific .activities thtough its
membership in specialized agencics of the United Nations and in collaboration with "all
Scandinavian organizations conccmcd wuth research.!! ‘

d.  The government and the scientific communiwy gutdc research and development
indircctly by soliciting the voluntary ‘cooperation of personnel, and institutions. Rescarch is
carried out at facilities operated by various governmental ministries, in universitics and other

“institutions of higher education. and at cooperative research institutes maintained by
industry. The Narional Science Council serves.as a permanent link between government and
scientists and is concerned with long. term plans to promote rescarch objectives. The
National Rescarch Councils are primarily consultanc bodics of experts who can focus
research efforts toward goals of mgh przonty

=]

!' . " . e. Scientific cduc:xt!nn. manpower, and facilities are adcquatc to mect the nccds of
the country. Most of the bese facilities are located in Helsinki.!

Pre—
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2. {U) ‘Competence in Public Health

The quality of medical and related research is comparatively high in selected firlds, The
finest research is_ approximately equal to the best research conducted in cither Western
Europe or in the United States. Basic and applied research reccive equal emphasis and are
strongly supported by both the national government and private foundations. Significant
work has been done on cardiovascular discases, lung cancer, anemia, health physics,
antibody formation, Vitamin B research, eye surgery, and epidemiological investigations.
Tick-borne encephalitis which is endemic in two regions of Finland has been given. special
attention. Finnish scicntists have actively investigated the role of interferon resistance to
viral infections, Veterinary rescarchers, although few in number, are disciplined workers
doing research of an internationally recognized standard.!

3. (U) Military Medicine

" a.  There is little information available on the status of Finnish military medicine. It
matches the high standards of civilian medical practice, however,

b.  The Finnish Army maintains a CBR school at which medical aspects of CBR
warfare are taughe,! ’ .

B. ORDER OF BATTLE

4. C:N Oreanization &

(b))

b(’ Cyﬂy Militat.'y.

{b)(1)
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Figure 6. Finnish BW rescarch organization {(U).
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Figure 7. Finnish BW defense organization (U).
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(b))

—

€. (U)- Civil Defense: The Civil Defense Act of 1959 upgraded the civil defense
requirements in Finland. The Civil Defense Scction within the Ministry ‘of Interior is
responsible for ﬁnplcmcnting all routine ‘and wartime civil defense actions. The exact:
- structure cf this organization is not known, but reports indicate- that because of this'
organization the civil defense posture during peacetime is considered poor. FDF support is
prescntly required for rescuc, search, and other incidents. What changes and improvements

there would be in time of hostilitics is not known, ‘

5. )4, Training
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d. (U). CBR. subjects are tavght in the rescive officer’s and NCO schools. Students
enrolled in this curriculum receive approximately 10 hours of CBR defensc training. During
these hours the students are taught the duties of a platoon leader and company commander
operating in a CBR environment. They are also taught the CBR defense organization of an
Infantry Brigade. Upon graduation from school 10 officers are selected to attend o S-week
special training course at the ABC Defense School to qualify-them as CBR defense officers;
CBR defensive responsibilities are probably additional duries

e g

L

PR

e AT AN

R

ez,

W SRR AN TS oo

ot S

2,

-

k4

&)

NGO GN DISSEM

40

CONFEIDENTIAL

[T



T R T

SE T

' ST-CS-03-35-73

Origiral
6. Mf fensive Ma terie!

C. BW MATERIEL

(b))
L ()
7. w(ﬁjf Defensive Matericl
a. «({) Military.
(bX1}
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Figurc 8. Finnish protective mask Model 61 {U),
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(6) (U) Decontamination. A protetype field decontamination tent was
demonstrated in 1970. The facility. provides for twenty showers plus changing areas. The
heated water supply is provided by a 20,000-liter per hour pump utilizing any local source
for water, including the sea. It is not known if this is now in the inventory of the Defense

Forces.
, _ (7) (U) Readiriess. An official publication of the Finnish - Defense Forces, - ‘
! “Operation Report for 1970,” states that the materiel situation in the CBR service is S
deteriorating mainly. because the 30—40 year old rubber material in the protective masks i
l . and clothing is losing its elasticity. In many cases defective masks have not been replaced. :
{ ’ _ , NO FOREIGN DISSEM
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b, @7 Civilia

(1)’ (U). Protective masks. Protective masks are not known to have been issued

‘to the civilian population.

(b)1)

D. DOCTRINE, POLICY, AND PROCEDURES

8. e D

(bX1)

9., ﬂ’ Policy

. : . a. (U) Finland ratified.the 1925 Geneva Protocol Agreement on 26 June 1929 and
C ; ", s asignatory of the April 1972 BW Disarmament Convéntion. Finland's official policy has

been to not use biological agents at any time.” -

(bX1)
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E. PRODUCTION FACILITIES AND CAPABILITIES
10, ,{E‘J/Agcﬁ Production

L))

11. (%uy Viaccine Productio

" a.  (U) The State Serum Institute produces’ approximartely 90% of all vaccines
produced in Finland {a 1972 figure), Contrary to previous reports, the Orion Pharmaceutical
Company "docs not produce but orly sells those they have purchased from the institute.
There are only two live virus vaccines produced at the institute: mumps vaccine, which is
produced solely for the Finnish Defense Forces, and smallpox vaccine, which is procuced
for all of Finland as well as the World Health Organization. All other vaccines are prepared

_ using killed microorganisms to include vaccines for in fluenza, diptheria, tetanus, salmonella,
and typhoid. Polio, cholera, dnd yellow fever vaccines are imported. 3

B3

F. STOCKPILES AND STORAGE FACILITIES

12. Mw Stockpiles

{B)(1)
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{,Ef Medical Supplies

(b}

. RESEARCH, DEVELOPMENT, AND TESTIH*S
14. (M},, Or'ginizatio.n;lnsﬁtute’s,:and Fac%lities
a  {uy ‘Orga’t;tization and Cobniinatlion‘
(1) (U). Rescarch activitics arc carried out wlthm industry 1tsc1f in research
mstmxtcs maintained by industry, ar govemmcntal research institutes, in the various

universities, and at rhe Finland Institute of Technology. Industrial enterprises owned by the
government and other private concerns oversce a small amount of scientific and technical

- research.?

{2) (U)  In 1964, the total expenditure for rescarch and rg:latcd activities in all

ficlds of learning amounted to 104 million Finnish Marks (Fmk) ($2.6 million), or 09% of . -

the gross national product of F'nland Of this sum, the government contributed 71 million
Fmk, an amount which constituted 1.76% of the State budget For that year 3 Figures for
more recent years are not available.

(3) {v) T‘hc central authorities who formulate national research policy in
Finland are the President ‘of the Republic, and constituent. members of the Parliament; the
ministries, the National Science Council, the six research councils, and the Academy of
Finland, together with representatives from the private sector and from learned societics.

{(4) (U} The Nartional Science Council forms a permanent link between the
government and the scientists. The Prime Minister is chairman of the council and the

members consist of the Ministers of Finance, Education, Agriculture, and Commerce and

Industry, and addmona!ly the cha.m'ncn of the six research councils.

{5y (U) The six rcsearcb councils listed below are all undér the jurisdiction of
the Ministry of Education: The Finnish Scientific Research Council, The Finnish Medical
Research Council, Thé Finnish Rescarch Council for Forestry and Agriculture, The Finnish
Technical Research Council, The Finnish Research Council for the Humanities, and The
Finnish uocxal Scicnce Research Council.
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(6) (U) Each. council has a parttime secretary and about ten wellknown
scientists, .l of whom are active in their field. The common aims of the six councils are to
promote research and to encourage the publication of its results. Inivestigations and advisory
functicns on behalf of the authorities are among other duties of the councils: The councils

-also inake grants for the purchase of equipment, for the employment of personnel to assist
in rescarch projects, and for travel and personal expenses incurred by scientists while
supervising research projects. Recruitment and postgraduste training of scientists arc
promoted through the cmployment of young ‘scienitists as scientific assistants and by the
placement of sctcrmsts in positions of respons:bﬂ:ty :

{73 (U) The Delegat:on of the National Research Councils coordinates council
activities, and the presidents and vice pres:dents of each council are ad hoc members of this
body.

(8} (U) It is “clear that the rescarch councils have a great responsxbxhty, and
financial means also are available to |mplement their decisions. In distributing allocations,
each council is in a key position to influence the lines of research toward goals having the
highest priority. At present, however, a shortage of staff hampers the planning of research
policy in generad), the coordination of research activities, and the direct support of major
investigations.

(3) (U) Six universities and other institutions of higher learning report to the
Ministry of Education; activities at the Institute of Veterinary Science are overseen by the
Ministry of Agriculture: while Schools of Business Administration and the Institute of
Technology are under the control of the Ministry of Commerce and Industry.

(S ) Scientific Commission for National Defense. «

(bX1}
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{3)(1)

d. (U) Publxcatwn of Research Work.

(1) (U) Research results are dxssemmated through traditional channels by
means of technical permdlca}s, journals, scientific series, reports, papers presented at
scxcntxﬁc meetings, etc. Special ‘documentation and mformatlon services are available,

{2) () The ' Department for Technical !nformanon of the State Institute for
Technical Research serves industry as well as the staff of the Research Institute. This
department also’ administers. the Scandoc offi ice of The Finnish' Academy of Technical
Sciences, functioning as the Finnish lizison office for the Scandinavian Documentation
Center in Washington, The Finnish Association. for Documentation also is active and
provides a central forum for dxscuss:ons of proolems in the field of documentation.

{3) {U) "At present a national investigation of documentation and information
activities is being conducted by a committee appointed by the government.

e. (U) International Séientiﬁc Relations.

. (1) (U) Finnish participation in international affairs is assured by- i
membership in the United Nations specialized agencies, UNBSCO FAO, and 1AEA. Furthet, '
Finland is a member of the International Council of Scientific Unions as well as of most of
_the other separate unions that are affiliate members of ICSU. Hitherto, Finland has
remained unaffiliated with those intergovernmental international organizations which aim at

economic integration. Their activities have included the OECD/ENEA Halden Project in

Norway.?

{(2) (U) In Scandinavian scientific matters, Finland is an active collaborator by
virtue of its membership in the Nordic Council, The Nordic Cultural Commission,
Nordforsk, The Nordic Institute for Theoretical and Nuclear Physics (NORDITA) and the
Scandinavian Building Research Congress, for example.?

15, &1 Biological Agent Development

a, (U} Evidence indicates that the Finns investigate ofganisms that are a problem in
Finland - including tick-borne encephalitis {TBE) yiruses, Fusarium,* barley- yellow dwarf
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virus,® potato viruses, bovire tick fever agent,® rabies virus, influenza virus, West Nile virus,"
and anthrax bacilli, although the last disease is not much of a problem in Finland. .

b, (U) Most of the plant disease research is aimed at developing resistant strains of
crops or improving chemical means of plant disease control.* Plant disease vectors are of
interest.’ The Agriculeural Rescarch Center at Tikkurila is a federally supported agency
concerned with applied problems of. plant pathology, entomology, plant protection, and
soils. Its facilities and cquipment are excellent and compare with those availablé it US
institutions 'of : similar ‘size.- The plant. pathology and entomology departments at the
University &f Helsinki, which deal with the problems of winter injury in plants caused by a
number' of .fungi that grow under the snow, work closely with the center, Among insects,

leafhoppers cause' the most damage in Finland. No indications of anticrop research have
appeared,

(b))

~17. (U} Vaccines, Sera, and Chemotherapeutics

The Department of Virology of the State Scrum Institute, under the direction of[®10)

(b)(6) roduces high quality interferon at the rate of 30,000 units/ml in a 10-hour period.
P gh quaity P

Some of this interferon has been used for cancer research but side effects at certain dosage
levels and the limiting factor of biogenicity have hindered research. ‘
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Section II1.

JAPAN

A. INTRODUCTION-
e e : o - -

1. (u) Hxstory

GCncrgI

(1) Moocm japan had its begmmng in 1868 when the Empcror Mutsuhito
(Mcm) recovered power from the feudal lords who had ruled for 250 years, The feudal clan
system was abolished and the territories of the feudal lords were divided into prefeceures, as |
thcy remain today. Industrialization’ of japan was initiated by the Emperor who.sent
missicns-to Europe and the United States ro study the factories and transport systems of the .
Westcrn World. Japan had become highly industrialized by the early 1920 due to direct

" financial support from the government, an abundant labor force, and a fervent nanonalxsm'

that replaced the old clan loyalties.)™® -

Je—

—

(2) Before World War Il, Japan cxercised sovereignty over Korea, all the Kuril .

Islands, the Bonins, the Ryukus, Taiwan, and southern Sakhalin, Manchuria was a military
satcllite, and the Caroline and Marshall Islands werc under Japanese. mandate. The
government was. not content with this, and in the 1930’s sct out to create an East Asian
military and cconomic sphere which was intended to stabilize the entire region and ensure
Japan’s security, and prosperity, The United States was opposed to Japanese hegemony in
China and Southeast Asia, and Japan’s leaders came to see the US as the main obstacle to
their success. They attempted to eliminate this obstacle by delivering a smashing blow to the
. US flect ar Pearl Harbor and by sweeping over Southcast Asia and into the islands of the

‘southwest-and central Pacific. The result was Japanese and US entry inte World War 114+

>

, v

b. - Biological Warfare.

{1) A number of documents: provide 2 unique account of the Japanese BW.
program in cxistence prior to and during World War H. These arc transcripts of some of the
interrogations of key figures who werc in this program, a.-? summary reports prepared by
US scientists who subsequently interviewed them on techaical matters. The initial
interrogetions werc conducted shortly after the surrender of Japan in 1945, It was learned

p— T
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later that the information tpplied was mxmmal because those interrogated fearcd
prosecution for "“war crimes.” In the ensuing months several anonymous letters that
described -a much more comprehensive program than previously revealed were received at
‘Allied ‘Headquarters. Experiments with humans formed a part of this effort. Early in 1947, a
represcntative was serit from: Camp Detrick (the US Biological Warfare Laburatory) to
Tokyo to cvaluate thls later information and to conduct further interviews with a number of
the medical men who had been connected with the Japanese BW organization (Bocki Kyusui
Bu). Those who had participated in studies evaluating the cffectiveness of various BW agents
against humans had taken a vow never to reveal ‘thesc. experiments. When they were
convinced that the information was wanted for its technical value and not for “war crimes”

* prosccution, they provided a comprehensive account of the program. This was done largely

from memory because many of the documents and records relating to this work had been.
destroyed in the closing days.of the war. It was known also by this time that at least two of
their co-workers who were captured-in Manchuria had told the Soviets all they knew about
the program, including details concerning thc'human,experimcnts.'Although all of the
documents that were gencrated as a resule of the investigation of. fapan's BW program are
not available, it is thought that a falrly complete account still survives. The mformatlon of

‘greatest mtcrcst is summarized bclow §-

(a) A Iarge Japanese BW installation was built in Harbin Province within
Manchuria .in the: mid-to-late 1930's. The main facility was at Heibo (called Pingfan by the
Chincse). Subsidiary installations were also located there, including a proving ground at
Anta. The main facility was known as the Department of Prevention of Diseases and Water
Supply of the Kwantung Army or Manchu 731. Lt.'General Shiro Ishii was actively involved
in the planning and organization of the installation, and was its first commander. Available
at Heibo and/or at its branches were equipment for growing large quantities of organisms,
facilities for vaccine production, at least one aerosol chamber, equipment for drying
organisins, and special. flea-brecding facilities. A completely separate installation, also
located in Manchuria at Singking (Changchun), was used for veterinary research havmg BW
applications. This installation was known as Manchu 100 or the Kwantung Army Stables.
Those intcrrogated claimed that no BW-related work was done in _]apan and that it was all

- in Manchuria.

(b) The infectious discases that were: studied most extensively at Heibo
were anthrax, plague, typhoid and paratyphoid fever, bacillary dysentery, cholera, glanders;
tetanus, and epidemic hemorrhagic fever. The infectious and lethal doscs of these for man:
were established by scveral routes of administration.. and the efficacy of vaccines prepared
by several mcthods was. determined. Other discases recciving less intensive study included
botulism. bruccllosis, smallpox, gas gangrene, influenza. tuberculosis, and tularemia. A large
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coilcctxon of slides was available which represented pathologxcal sections. from several
hundred human cases of discase caused by various BW agents. These slides had been buried
rather than destroycd

(c) 'The human sub_)ccts used in laboratory. and field cxpenments were said
to have been M:mchurxan coolies who had been condemned to death for various crimes.
They were ‘used in the sume manner as other’ expcnmcntal animals in field trials when'
bacteria were ‘disseminated by spray and bombs, in immunization experiments, and in
studxes to establish minimum mfccuous and lethal doses of various organisms.

{d) Twelve offensive operations were conducted against Chinese soldiers
and civilians using plaguc, cholera, and typhoid organisms. Nine of the twelve operations
were known to have caused definite localized epidemics. Plague infected fleas were scattered
from low flying aircraft or by hand, and cholera and typhoid organisms were hand-sprayed
onto the ground of into water supplies. One of the favorite tactics was to attack the Chinese
at two points about a mile apart along a railroad. When the Chinese were driven back, thc
Japanese would tear up the track, spread the BW agent, and then stage a “strategic retreat.’
The Chincse would reoccupy the posmon but within a few days an cpzdemlc would be

sprcadmg through the area.

{e) lhe Japanese considered anthrax spores and plaguc—mfcctcd fleas to be
the most effective RW agents. This was probably because of the difficulty encountered in
maintaining the viability and virulence of other candidate pathogens. Methods had been -
developed for breeding fleas in kilogram quantities (3000 fleas weigh approximately one
grza) and for infecting them by allowing them té feed on plague-infected rats. These fleas
would survive. for-about 30 days and were infectious for that time. One flea bite would
usually cause infection. The Japanese found that anthrax spores remained’ infectious for as
long as ten years. This time per:od probably reflects the duration of the experiment.

f) Crop destruct!on was conducted to study factors relating to -the
infectious process. Large-scale production of crop disease agents was attempted, and
defensive countermeasures were ascertained. Targets for attack with agents causing plant
diseases were Siberia and the US Pacific Northwest, Stinking smut of wheat and nematosis
of wheat.and rye were selected for the most intensive development even though plant
varieties differ in their resistance to the diseases. Due to the wide-spread infection with these
in Manchuria, it was felt that a ready supply of agent could be obtained as a by»product of
milling operations.

© 53
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{g) Dissemination of agcnts in acrosols was done cxpcnmcntally in an
octagonal chamber with a capacity of 28 cubic meters. A hand-opcrated atomizer was uscd
to produce the acrosol. Only rough cstimates of the number of organisms relcased were
made. In ficld trials, organisms were sprayed at low altitude from airplanes or disseminated
by stationary bombs that were exploded a few feet above the ground. Wearing helmets.and
body armor, human subjects were: partially protected from the blase. A great deal of work

. went into developing bombs as dclivery systems. Glazed porcelain bombs were considered

preferable to metal orics because the formcr shattercd into small picces that were difficult to
detect on the ground. :
4

' {2) Thc Hcibo installation was burned b); the Japancse ahead of the Russian
advance intd Manchuria in August 1945. Among many prisoners werc twelve Japanese who

were indicted and tricd as war criminals at Khabarovsk in 1949 on the charge of “preparing -
. and employing bacteriological weapons.” The findings of the trial, as reportcd in a Sovict

criodical\® agreed i in gencral with the information acquired by the US investigators as far as
P gr g q Yy B

the technical scope ‘of the program was concerned. The Russian report claims that the .

Japancse testified to having used Sovict and Chinese citizens in the human experiments and
that over 3000 .dicd as a result.’ The US investigators were told that only Manchurian
“criminals were used in such experiments and that less than 1000 deaths resulted. Although
the US authorities ncver granted documentary immunity from’ prosecutton to those
Japancse who werc interviewed. none was brought to trial.

2, (U) Geograbh!'c and Political Facinys

a. Gcographic Factors. Prosént day Japan-consicss of four large islands, Hokkaido,
" Honshu, Shikoku; and Kiyushu, and many small: islands. Hokkaido, the. northernmost. lics

just south of the largc Russian island of Sakhalin and is about 800 miles east of Vladivostok.

Southern Japan is about 100 miles cast of Korca. The islands are mountainous and only -

“one-sixth of the land is cultivable. Japan is self-sufficient in rice production- bur has to
import ‘more than 70% of its other food. The population had reached over one hundred
million by 1968. with morc than 25% of the- people living in the large industrial
conurbations of Tokyo-Yokohama. Nagoya. Osaka-Kobe. and northern: Kyushu.?

“b.  Political Factors.

(1) Domestic.

(a) The Allied Powers occupicd Japan in 1945, and the Suprcm‘c'

Commander for the Allied Powers (SCAP) was the highest authority in the country for more
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than 6 years. A new constitution was written in 1946 that established the country as a
constitutional monarchy with the Emperor, who rencunced his imperial sovereignty and
dxv:mty. ‘as head of the state but without governing power. The constitution grants
exccutive power to the Cabmet which consists of the Prime Minister-and 11-16 Ministers of
State. Legislative. power was vested in the Diet, composed of the House of Representatives’
and the House of Councillors: delegates to each of whzch are elected. The Supreme Court
and a series of lowcr courts comprise.the Judiciary.? @

{b} The Libera} Democratic party has maintaified a working majority in
both Housrs for the past several years. This party is conservative and is supported by big
business and rural populations. There are two Socialist parties; a'right-wing and a left-wing,
which have the support of the infelligentsia and many of the younger urban voters. The
Communist party receives large support from the labor unions and from some students but
it is split into pro-Russian and pro-Chinese factions. The “Clean Government” party is the
political arm of the Nichiren Buddhist sect and is strongly nationalistic in characier. Formed
in 1964, it has bencfited from: popular dxscnchantmcnt within -the ranks of both the
lIong-tenured conservatives and the radical left.!

{¢) The Korean War marked the beginning of economic prasperity for
japan The return to independence in 1952 found the economy rising and the people united
in their goal of increased productivity, The gross national product (GNP) increased at an
average annual rate of roughly 10% between 1958 and 1967, and in 1969 became the third
largest ini the world, ranting only behind the US and USSR. This phenomenal economic
growth was accompanied by massive social changes. There was a great shift of population to
urban areas, incomes rosc prowdmg a market for the wide range of ¢ consumer goods being
produced, and the younger people in particular no longer accepted many of the traditional
ideas of older generations. These factors have helped to create a soczety no longer united in
its aims regarding national and international affairs.?’*

{(2) International

{a) At the end of the war, the US had occupied the Ryukyus and the
Bonins and had taken over the mandated islands; the Soviets had occupied Manchuria,
southern Sakhalin. and the Kurils; and Taiwan was returned to China. North Korea was
occupied by.Soviet forces, and the US moved troops into South Korea. The subsequent
outbreak of hostilities in Korea made it urgent that the Allies negotiate a peace treaty with
Japan. Representatives of the Soviet Unjon attended the San Francisco Conference in 1951
when the treaty was signed, but the USSR was not a signatory
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(b} At the time the peace treaty was srgncd Japan and the US also signed a
Sccurity Treaty to the cffect that US forces would 1cmain in Japan and provide for external”
sccurity until that countty could assume respoasibility for its own defense. As a resule,
Japan has. cn_)oycd a relatively high degree of security at extremely low cost. The US was.
reluctant to’ rerurn control of the Ryukyw Islands to japan because of US- defense
commitments in the arca, howcvcr, these islands were returned to Japan on 15 May 1972,

Since Japan assumed. administrative control, US military bases in the Ryukyus have the

same status as thosc on mainland Japan.

{c) Japan:resumed relations with other Asian nations in the mid-1950'
through treaties covering reparations. Diplomatic relations with the Soviet Union were
restored in 1956, and Japan was subsequently. admitted to membership in the United
Nations. For a number of years, Japan and Communist .China have had unofficial crade
agreements, but dipldmat’ic relations have not been established.!

(d) Japan has not bccn considered an lmportant political power in Asian -

‘politics because of her dependence on the United States. Japan, cconomically, is now the

third strongest nation in the world. If progress continucs at the present rate, within 10 to
15 years her economic strength will cqual that of the Soviet Union. With less than 1% of the

" gross national product diverted into military programs,. Japan is a minor military power.

Although capable of defending herself for only a few wecks, Japan has tremendous potential
to develop militarily. Within-a shore time {perhaps 1 year) she.could become a formidable,
military power. Because of long standing Chinese-Japanese cultural influences, Japan feels

* no threat from China. Concern will increase as China's nuclear capability' develops, and may

hasten rearmament.?® Added to Japan's concern for China, the- ‘withdrawal of US m:htary
protccmn may forcc 1er to take a military course. :

3. (G) Public Health and Microbiology

{(U) Public Ahcalth. standards in ‘jép.an are not consisteritly‘ higﬁ. Some aspects of

“ the public's health arc.-well guarded by high standards while others are almost completely ‘

neglected. Japan still has a greater incidence of infectious discases than do most advanced
nations today. In the aftcrmath of World War I1, infectious discases werce an acute problem;
much. cffort went into vaccine and antibiotic production to combat this problem. As a
result, a sound and .oadern technological base was established for the prcphv!aws and
chemorherapeusis against infectious diseases. However, sewage faciliries remain antiquated
and - less than 10% of the homes have ‘flush roilers. . In' addition, Japan has acute
cnv:ronmcmal pollution problems crcated by the burgeoning industrial growth. Some
anti- pa!lutmn measures have been ms:mxted and more arc planned, but much remains to be

done in this area.
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© (U) The Mxms:ry of Hca]th ‘and Welfare is responsible for publlc health research

- and has several rescarch institutes under its jurisdiction that have primary responsibility for

this work.? In addition to rescarch, these institutes set quality and safety standards for
items such as vatcines, antitoxins, diagnostic reagents, drugs, cosmetics, foods, and food

additives.” Mlmstry personnel also perform assays of these products to ensure that the:
-~ standards are being met. The pharmaceutical ‘industry in Japan has grown to be the second

largest in the world, with ancibiotics’ accoummg for 13% of the total production’ _ne Japan,
Antibiotics Research Assoviation, actmg in 4n advisory capacity to the Nationaf Board of
Pharmacy, establishes minimum requirements for antibiotics and prowdcs ‘technical
guidance to production companics. The Minister of Agriculture and Forestry is authorized
by law to establish standards. pertaining to the amount of active ingredients and to.the
maximum allowable amount of harmful. mgrcd:cnts for each kind of agricultural chemical
produced. Manufacturers and importers must register their products bcfore they can be sold.
The law makes provisions for enforcement.

11e)

d. (U) Microbiology is a flourishing science in Japan, and Japanese microbiologists
have .carned a world-wide reputation for. the sophisticated quality of their research, They are
leaders in the field of antibiotic rescarch and have pioneered both in discovering new
chemotherapeutic agents and in determining their spectra of activity and modes of action.
They were arrong the first to initiate research on drug-resistance in bacteria, notably by
defining the gcnctxc determinants rcspons:blc for transmitting the resistance factor(s) to
previously .nonresistant bacteria, A prominent US microbiologist has stated ‘that, in" his
opinion, significant progress on the prophylaxis, treatment, and diagnosis of bacterial .
diseases is certain to come from Japan in the next few years, Japanese resenrchers are active
in numerous international scientific societies and host several congresses and symposia every
year. The Japan-United States Coopcrative Medical Science Program, initiated in 1961, has
established advisory panels to coordinate research programs in microbiology and to arrange
workmg v:stts between scientists of the two countries.
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Figurc 9. Organization of the Japan Defense Agency (U).
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Figure 10, Japanese military protective
mask, Type M2 (U).

_ (UNCLASSIFIED)
Figure 11, Japanese truck-mounted
decontamination apparatus (U).
#All tables are presented at the ehd of this section, beginning page 85,
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b, (U) Medical Defense. The Japancse pharmaceutical industry is well developed
and is capable of producing BW defense-related ‘antibiotics, sera, and vaccines in sufficient -
quantities for export and domestic needs and in sufficient quantities to permit stockpiling.
Table 11-6 lists producers of BW defense-related pharmaceuticals. ,

F. STOCKPILES AND 57O RAGE FACILITIES

12; (U) Stockpiles of Offensive Materiel .

Japan has no known stockpiles of BW agents..

.
‘M .
pe—

§ ‘ 13.° Stockpiles of Defensive Materiel
g K )1( tockpiles of Defensive Materie
i b -
E (bX1) .
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" G: RESEARCH, DEVELOPMENT, AND TESTING

14, (c'yrﬁ) lntrédlixpt_ionA A

(b)(1)

b. (U).Since the carly 1950’s there has been an ' enormous expansion of
microbiological rescarch facilities and programs in Japan. Some of these are directly
supported’ by various ministries, some by universitics, and some are affiliated with industry.
Practically all, cither directly or indircctly, reccive some funding from the government. At
those institutes that support research concerning the causative agents of infectious discases
the basic studies that arc donc are as applicable to a public health program as to a BW cfforr.

. .Either purpose would rcquirc’studic's_of virulence, nutrition, genetics, methods of rapid
; o : : detccrion and identification, and therapy. Japanese law precludes the usc of military funds
- -~ - to conduct rescarch ar statc universitics, thus the bulk of funds has gone to industrial groups
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co LED DISSEM

64

P cgﬂﬁms/mm.-i -




R T T N e £

et wﬂ'fmrm
—

——

Eal e SO
R

o B

oot 4

i

' e e R AT TR AT,

E—

r—
I,

T A YIS Ay S b e 1« b et e e e e

UNCLASSIFIED STCS13.35.7
Original

which have large basic science luboratories. Industry has begun to establish cross funding
and information exchanges between basic and applicd research groups, which should provide
arcnewed impetus to- Japanese technology and the manufacture of new products.

¢. (U} Scveral rescarch facilities characterized below rould support programs having
a BW application. Sufficient information was available about these particular institutes to
assess their capability to undertake a BW program. A small scetion is included which deals
with agricultural rescarch as it might apply to anticrop or antianimal BW programs. Bricf
mention will also be made of the Japanese teehnological base necessary for large scale agent
production and testing, Table {II-5 is a more extensive list of medical rescarch facilities in

“Japan.
§.. (U) Microbiological Research

a. Technical Research and Development Institute  (TRDI). subordinate
organization of the Japan Defense Agency (JDA), this institute had its bcgmmng in 1952 as
an affiliated organization of the National Safety Agency (NSA). The NSA was reorganized
into the JDA and the institute gradually expanded in size. The organizational structure as of
1966 is shown in figure 12. Personnel at the institute in Tokvo, and at its five research
centers and five test centers, are responsible. for the research, design, development, and’
testing of equipment to be used by Japan Self-Defense Forces. Other scientific study and
research required for the accomplishment of their mission is also’ their responsibility. Each
section. maintains - coordination in its special field with civilian rescarch groups. The
" biological and miedical rescarch programs of the institute arc done by the Sccond Research’
Center which is composed of two divisions. One conducts rescarch on food, clothing, and
other personal cquipment, and the other performs rescarch on medical equipment and
supplics, hygicne, and human aptitude.’ Included in the program is production of
antitoxins for the scrum therapy of tetanus and gas gangrene. Rescarch is being done on
immunization. with staphylococcus toxoid as a means of pieventing infection of wounds
with this organism.!® There arc no facilitics at the Second Rescarch Institute that could
safely handle highly infecrious materials. The institute is housed in the same facilities as che

_TRDI Headquarters, and there are no spcnal security measures in force, No information was
feund concerning other studies having possible BW applications, the number of personnel
engaged of assessments of the adequacy of facilitics and equipment for such work.

b. National Institute of Health (NIH). The National Institute of Health began
operation in May 1947. it is under the jurisdiction of the Ministry of Health and Welfare

and was created to help meet the urgent health problems that were an uftermath of World
War I1. One-half of the space, facilities, and pcrsomvc] of the Institute of Infectious Discases
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Figure 12." Organization of the'Technical Research and Development Institute .
(TRDI) of the Japan Defensc Agency (U). : o §1
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of the University of Tokyo was transferred to the Ministry to form the NIH. The institute
has * cxpanded rapidly, especially in terms of budget and. personnel, with additional
laboritory space becoming available. more slowly (see table 111-7). In the legislation which
established” the NIH, responsibilitics assigned were to conduct and. coordinate rescarch-
projects concerning the cause, prophylaxis-and therapy of infectious discases and other
problems affecting the whole ficld of public health: to establish the official minimum
requirements for vaccines, immunc scra, and other biological products; and to produce and
distritute vaccines' and scra which are of impnrtance but infrequently used, c.g.. plaguc
vaccine. There arc 16 research departments, and in addition, a radiation laboratory, a’
library. and an administration scction. The Nagasaki and the Hiroshima branches arc also
attached to the institute. These two branches were established to collect data concerning the
cffects.on humans of-the atomic bomib blasts. The niain institute is in Tokyo while a third
branch is at Murayama, about 40 km away. The *Japanese Jourrial of Medical Scicnce and
_Biology" is published bimonthly in-English by the NIH. The instituta is the World Health
Organization (WHO) Leptospira Reference Laboratory, the WHO National Shigella Center,
the WHO Regional Center for Arthropod-borne Viruses, and ‘the WHO Regional Center for
Respiratory Viruscs. It is also the National Center of Enteric Phage Typmg for the
lntcrnatlonal Assocnanon of Microbiological Scicnces.®

¢.  The Instirute of Medical Science, The University of Tokyo. The oldest and one of
the most prestigious biomedical rescarch institutes in Japan, this facility was originally
called the Institute for Infectious Discases. It had its origin in a priv-ntc rescarch institute
founded in 1892 by the late Dr. Shibasaburo Kitasate who was its first director. In 1899,
the institute became an affiliate of the Ministry of Home Affairs. In-1914 its administration
was transferred to the Ministry of Edvcation, and in 1916 it was incorporated into the
University of Tokyo. Basic and applicd research in the ctiology, therapy. and control of
infectious discases received major emphasis until afeer World War Il when the program was
‘broadened to include studies of allergy, immunology. chemistry. cytology, and cancer. .
Presently, ‘the institute is composed of 19 departments and four special laboratories and
_employs- 359 personncel. There is a 170-bed hospital, and service scctions for photography,
culture media, and laboratory animals. The grounds and buildings occupy 68,450 square
meters (fig 13),

{1) Bacrerial rescarch programs include the isolation and characterization of the
toxic protein of Shigella shiga, classification of i ibrio species, studies of the transmission of
the Jdrugresistance factor of dysentery bacilli, and the mode of action of diptheria toxin.
Improvement of the fluorescent antibodv technique as a tool for identifying and typing
microorganisms is being investigated. The” mode of action and- kinctics of various
antirnicrobial substances arc also being srudied. and rescarch is underway to improve
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GROUNDS AND BUILDINGS '
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_ THE INSTITUTE OF MEDICAL SCIENCE
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Figure 13. The Institute of Medical Science,
University Qf Tokyo (U).-

vaccines, sera for both dxagnosnc and therapcut:c use, and toxoids. The ricketesial agert that
causes scrub typhus (tsutsugamushi disease) was identificd by workers at this institute in
1930. Current studies with this organism include its antigenic analysis, mechanisms of its
péthogcnicity. and its identification by the fluorescent antibody tcchi’:iquc. Isolation of the
virus of Japanese encephalitis was made at the institute in 1935, and its transmission by
mosquitoes was demonstrated. The pathogenesis of this agent and confirmation of its
diagnosis by fluorescent antibody arc under study at present. Growth of influenza and

“ rubella viruses in newly established tissue cell lines, the ‘investigation of neutralizing
antibodies against various viruses, and the genetics of vaccinia virus comprise parts of the -
viral rcsearch program at the institute.!”

(2) No information is available concerning equipment and laboratory furnishings
at the instirote. However, basced on the sophlstlcatton of the research programs and the
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world wide rccogmt;on accorded to personnel at the Facx lity, it is assumed that these are
modém,

d. - Rescarch Institute for Microbial Discases, Osaka University. This institute belongs

to Osaka University and is supported by Japan’s Ministry of Education. Established in 1934
at the Nakanoshima Campus of the university, the institute moved to new quarters on the
Suita Campus in 1967. The head office, the administrative departinent, and the clinical
"department of the institute are located in Osaka. The rescarch and development department,

the production departmient, and the examination department are located at the Kan-onji -

Research Institute, Kan-onji City, in Kagawa Prefecture. Originally housed in a wooden

one-story building, 4-story steel and concrete buildings were constructed in 1962, 1964,

1966, and 1968. In the rescarch section there are 14 departments which support basic
studics on microbial diseases and cancer. A hospital is attached where chmcal medicine is
practiced in association thh the research programs:

(1) Onc of the unique facilities at this location is the Quarters for
Experimentally Infected Animals. It is comp!ctciy air-conditioned and provides many
features for the safe handling of pathogcmc organisms. Most of the building is sectioned off
into small cubicles (2 x 6 m or 4 x 6 m in area). Each cubicle is equipped with one hood in
which animal .cages are held and another in which the animals are manipulated. Each cubicle
also has an individual, pass‘through autoclave so that all soiled materials may be sterilized

. before removal. Exhausted air is filtered. Experimentally infected animals can be handled in
these facilities with minimum risk to laboratory personnel. There is little chance that other
research animals or the external environment will become contaminated.

(2) The central laboratory is for the general use of all research personnel. There
are special rooms where bacteria are grown on a large scale, while other rooms housg special
equipment, such as that used for high speed centrifugation. spectrophotometry, amino acid

. analysis, gas chromatography, electron microscopy, and in studies of cryogenics. Several
full-time engineers vake care of all equipment and regularly examine and adjust precision
instruments. The radioisotope laboratory is in a separate buddmg, for safcty purposes, it has
its own ventilating and waste disposal systems, :

{3) Rescarch programs include studies. of food poisoning caused by such
organizms as Vibrio parahemolyticus and by entcrotnxin-producing staphylococei, studics
of the experimental infection of animals with shigella and vibrio species; analysis of.
antigenic determinants of various pathogens, studies of the mechanism of action of
antibiotics, and investigations of immunity and delayed hypersensitivity in tuberculosis.
Live, attenuated viral vaccines against influenza, mumps, and measles have bccn devel opcd
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and are being ficld rested. Stucies are underway ¥ on structural componmts of myxoviruses
and arboviruses, and the cansative agents of T 1\.1; hacmorrhagic fever are being investigated

. in cooperation with. other sciuitists sitvated at the. Virus Rescarch Institute, Bangkok,

Thailand.! ®

{4) The Research Insticure for Microbial Diseases is colloquially called “Btkcn.
an abbreviation of its Japanese name. “Biken Journal”™ which is published quarterly in
English is an official publicatio 1 of the institutc. A microbiologist wiho has visited a number
of biomedical institutes in Japan has stated chat the new facilities of this institute are
probably the most modern and best equipped in that country, and that in his opinion the
personnel are authoritics in b.nsn research,

. - The Kitasato Institut:. The Kitasato Institute (fig 14) was foundcd at its present
site in Tokyo in 1914 by Dr: Sribasaburo Kitasato foll awing his resignarion as Director of
the Instuutc ’Far Infccttous Dist ases. An affiliated rescarch center for veterinary science was’

PR

(UNCLASQIFIED)

Figure 14. The Kitasato Tastitute, Tokyo (U},

~1
-
-~

UNCLASSIFIED




prTC—
Bacteriologymt’

T 1 '
etennary vaccinestare: p;oduced for hog

e T T :;m.ms % *u

and canine dxstempe Dlagn ,reagents and culture '




®

ST-CS-03-35-73 - UNCLASSIFIED
Original - .

and technology for the rescarch, development, and production of vaccines and scra. An
incubator with a capacity of 60,000 cugs per week is used to supply embryonated cggs for
growing viruses. A battery of devices used to study fermentation technologics are shown in
figurc 15. A production-type fermentor with an agitator drive asscmbly is shown in
figures 16 and 17. Equipment for freeze drying:vaccines and sera is also available.

. (UNCLASSIFIED)
Figure 15. Battery of fermentation devices (U).
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ermentor tank, Kitasato Institute (U).
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¥ i

3o

UNCLASSIFIED

[




@ | gmmsn  UNCLASSIFIED.

Origins

PR

oA W

W i
7.1 pcller dnv for mu?ung culmms

ey

f. Tos}uba Chemical lndustry Comp:my Ltd. Thxs company is 4 submdxaxy of the
Tokyo Shibaura Electric’ Company, Ltd., (Toshlba) and ‘produces’ vaccmes and diagnostic
reagents. In 1945 Toshiba acquired | the facilities’ ‘and staff of the “vaccine serum plant” of
the ex-army Mlhtary Medlca] School” at Seklya, Mngata Prefecture. A faw years later the
operation was moved to Gosen City. The modérn facility that it occupies was completed in
1968 and has the most upto»date equipment (fig 18). Large volumes of infectious material
P can be handled with minimum hazard to pcrsonnel The following vaccines and toxoids are
produccd )

.

————
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Figure 18. Centrifuge room, Toshiba Chemical Industry Company, Ltd,;
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Weil’s Disease {Leptospirosis) Vaccine (killed bacteria}.

Influenza Vaccine (embryonated egp, formalin inactivated).

Cholera Vaccine {Inaba and Ogawa strains, heat killed),

Epidemic Typhus Vaccine (Rickettsia prowazekii, formalin inactivated).
Diphtheria — Pertussis — Tetanus Vaccine.

Pertussis Vaccine (killed bacteria),

Tetanus, Toxoid.. A

Diphtheria Toxoid. ' ‘

Measles Vaccine (Mankey liver tissue culture, inactivated virus),

Japanese Encephalitis Vaccine (Mouse brain, formalin inactivated), ,

Smallpox Vaccine (live vaccinia virus),

Poliomyelitis Vaccine (Monkey kidney tissue culture, formalin ina;:tivated);‘
Typhoid = Paratyphoid Fever Vacéine (heat killed bacteria). g

SIFIED)

" (UNCLAS

Gosen City, Japan {(U).
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The company also produces immune sera to be - E
used as. diagnostic reagents for a number of &
bacterial” and viral diseases. ‘Bacterial and viral
suspensions- are’ also provided - for dtagnostm
tests. Protective ‘clothing™ (fig 19) is worn by
personnel who handle infectious material. The
same type of clothing is worn to help maintain
sterility - in the areas whcrc the products are

bottled (fig 20).

g Serum Institute of Chiba
Prefecture. This institute is under the
jurisdiction of Chiba Prefecture and is located at
Ichikawa, Chiba, while a veterinary branch is
situated at Sakura, Chiba: The Serum Institute i is
financed through the sale’of its products which’
are marketed t}u-ough the Sankyo Co., Ltd. The
institute . was star:ed in 1946 to manufacturc
biological . - products “for - the . preventi
therapy of -infectious™ discases
technical staff includes 3 med:cal
doctors, - 20 veterinarians, . and
15 chemists.” The institute
produces vaccines for human use
that are effective against the
following diseases: - smallpox,
diptheria, cholera‘ typhus.
influenza, pohomyelms, rabies,
measles, - tetanus, and Japanese
encephalitis. Over 50,000 white
mice are expended each weck in
the production of the Japanese
cncephalitis vaccine which is a
formalin - inactivated . producr.

Antjrtoxins  for diphtheris,
;-/:w, gas gangrenc, and type E (UNCLASSIFIBD)

botuhnum toxins are produced ~F|gure 20." Equipnient for ascpttc boutling of bioleg-
in horses and partially purified to ical products, Toshiba Chemical
remove - extrancous proteins, Industry Co., Ltd. (U},
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Vaccines are produccd for the - followmg animal diseases: Newcastle dxscasc, Japancse
cnccphalms, swine-‘crysipclas, rabies, swinepest, hen pox, poultry diphtheria, infectious
preumionia-of swme,*and biack leg, Tetanus toxoid is produced for animal immunization
“and? also_ an’ antxtoxm “for swmc eryslpelas The mstztutc has a modesc rescarch program,

.-

uxidmgs, thc ‘second of- which was comp]ctcd in April 1971 pcrsonne] work
“withi ‘the “mos ’bdcm scientific: apparatus mcludmg some recently purchascd from the
Umted States and West Gcrm:my .

hiv The linstitute of M:crob!al Chcmnstry The Insututc of chmbsal Chcmsstry was
cstabhshcd in 1962 by the Microbial Chemistry Research Foundation. The foundation had
been set ‘up by -the’ Japanese Government as a- nonprofit organization financed by the
- royalties reccwcd from the sale of the. antibioric, Kanamycin. Kanamycin was isolated by
_ Dr.Hamao* Umcza»?ra, an investigator at-the National Institute of Health, who became the
fitst- director ‘of , the’ Institute of Mlcro{)zal Chemistry. About 40 researchers are on the
scientific: ctaff. Although many of these are _employed by. pharmaccunca companies, they
" conduc ‘resea.rch at’ the institute, -Ariorig. the accorrphshments at 'the, institute are the
u:scovery sevcral antlbactenal and/or amatumor substanccs and the determmanon of

Instttute« of: Low Tempera ure Sc:encc, Hol kasdo Umversxty. 'ﬂus institute is
afﬁhatcd thh Hokkaido, Umvcrsxcy. ’VSappore, and was found d.in 1941. Basic' ‘research is
done on snow and’ icc formation’ under: sunu!atcd antarctic condmons, on_aspects of
metcorology and océanography, on thc cffccts of low temperature on living organisms, and
on freeze-drying of biologically active substances, foods, and microorganisms. The institute
has 30 cold rooms, cach of which is individually controlled from a ccntrally located systems
control console.: The " cryogcmc equlpment wis designed: for the institute and manufactured
in- Tokya. “Several- scientific ‘papers’ dealing With factors affectmg survival of freeze-dried
microorganisms have ibeen” publ ished : by, workers. at . the institute in both Japanese and
English - language :+j journals.?%722. In-'1968. thé" institute . was host, to .an international
symposium on “Mccbamsms of Cellilar Injury by Freczing and Drying in Mlcroorgamsms
In 1969 it was reported that no infectious biologic matcrial was handled at the institute.?
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o it Fcrmrntatxon Rcscarch Instxtutc. Tlus institute is a part- of. the Agency of
ln&usmal Scxencé ‘and - ».Technology whnch 1s an extra—mm:&tenal office. of the Japanese

n of synthct:c orgamc subscanccs. rescarch on sulfnr-recludng bacteria, and the
pn:servanon of stock eultures of mdusmally useful microorganisms. At the institute there is
A wide variety of Fermemanon vcsscls rangmg in volumc from 5 lxters to 200 Iaters. These are.

11952 to deve!op and! producc uniform ‘and “diséase-free ammals for expcnmentai use. . In

1956 it was changed to'a nonprof‘ it foundanon, and a research program was established. The

‘ammai productxon facxhty was moved to Kawasaki Clty in’1962; and .in 1965 the Central

Laboratory for Experimen tal Animals’ Japan Co., Ltd.; was. cscabhshed to handlé the mass -
production and sale’of experimental animals. The Central Institute is the largest shareholder.

. in the company, and in 1969 sales tota.led 620,000,000 yen: ($1.7 rm]hon) One of their

specialties is the, producuon of gnotobmtxc (yerm-free) mice which requires. complete?y
self-contained facilities to isolate the mice from the' externial acmosphere. Petsonnel at the
two research’ divisions of -the Central Institufe conduct studies on genetxcs, breedmg,

) m:croblology, nutrmon, animal care cechnology, pharmacology and toxzco]ogy. ,

16 (U) Agncultural Research

a; T}w japanese gcvcrnment. through the Mxmstry of Ag‘nculmre and I‘orestry. has
taken an. active role in the development .of 2 high level of agnculcural productivity by
designing various programs-to encourage the' spread’ of scientific farming methods. The -
actual.. oxgamzatxon and ‘administration of these" programs ‘are ‘done by the Agriculture,
Forestry. and ’ Fisheries Reséaich Coluncil. “There -‘are’ 33 laboratories and expenmenca]

e

- stations under ‘the guxdance of ‘the council, and‘a- number of regional’ and’ prefectural

establishments have a peripheral ‘association. Four of the research facilities under ‘the
M!mstry ongr:cuTture and Forestry are cha.actenzed briefly below.,

78"

"UNCLASSIFIED




has a.mple expcrtxse to devclop P. oryzae for ‘antx~crop purposes, if she 50 desmzs.

‘ "plant diseases’ are; tudxed Nermatoda’ affectmg crops, and viral dxscases ‘of rice and upIand

- composition of piant viriises, Japanes scx ntzsts bave separated the nbonuclezc acxd (RNA}

ch ara'cteristic‘:s wer

ST-0S-03-35-73
Qriginal:

nr;: amorg"thc ma;or nn\;éstzganvc'areés Vu'us-ﬁ-ee plants are grown by nssuc culture

and proteins of both tobacco mosaic viris. (TMV) and cucumber green ‘mottle mosaic virus
(CGMMV) by treatment wnth phenol They have not only recombined the RNA and protein

‘to re-form the; 'ndmduaj vxruses, but havc succcss‘uﬁy combmcd TMV RNA- wuh

CGMMV-protems.

CGMMV-pro:ems inhibited’ recombmanon. The abzhty to separate and recombme viral RNA

-and’ protein “of b:olog:caﬁy different virtses “tould lead to the develcpment of antiviral

viruses for controi ‘of, selected viral species, ot could lead to ‘the’ deve!opment of new plant
pathogens with’ umque bxolog:cal characterxsncs. ‘It 'was found in studies ¢ concerning the role .
of ribosomes (ccnters of | protein synthesis in the '_cell) that the rcmoval of protein coats after
viral entry into’ plant cells was largely inhibired in m;d—process No cxplananon is known for
this phenomenon :but"these findings: could'lead .to new.methods for controlling viral
infectivity. Protoplasts (cells without walls) have been. successfully isolated from tobacco
leaves after treatment with pectinase. These isolated cells provide an ex:remely s:mphfied
medium in which to study viral synthesis.. Viral inféction can be easily established and can

'UNCLASSIFIED
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- be'e sxly momtorcd F!ouresccnt antxbody staining techniques applied to follow wral
; dgvelopmem w:thm these cells coul(i permit rapid, spccxﬁc 1dennﬁcztxon of viral pamclcc.

Among'the . mfectxous"‘ dxseascs~“'studxed by ,m sngators ‘at'the s reselirch® dmsnons are
bmcellosts. pastcureﬁosxs, diseases causcd‘by enteric bactcna. hog cho}era, a’\d cqume virus

b ctcna, mses, and fungx affectmg plants) has become ‘a big business in
Japan with gross reccxpts amounting to $290 million in 1970.28 Approxlmately 13% of the
national production is “exported. These chemicals have, been used -extensively in }apan and
crop yields have 1mproved spectaculaﬂy Ovéruse has caused the accumulatlon of dangerous '
residual ‘levels in several food crops and”6ther agncﬁltural products.?’ One’ of the means
most cxtcnsxvely used to' apply ‘these compounds has been spraying from helicopters for
wide coverage. Hand-operated sprayers and uuck-monnted tanks are also used by individual
farmers. Thus," J:xpan has. the necessary equipment and’ expertlsc for. .defense - agamst
biological operauons a:med at crop dcstrucnon ‘and the capabxhty to use herbxcxdes against

- .
a’ In order to conduct arge- scale producnon and testmg of BW agents. sopblst:czted :
tcchno]ogies dcvcloped for other purposes “could  be rutilized.” Some examples are- cx:ed

. : The Yamatake-HoncywcH Co.. Ltd‘, has’ rccendy 'devcloped two versions of a
minicomputer digital- control . -system which can be used in conlunctxon with continuous .
fermentation- processes:2® 'Japan is a world ‘leader in- the field of. automatic control of .
fcrmentatlon and thxs develcpmcnt could facﬁxtate large-scale producnon of agent matenel :

e, v Several _}apanese universities and mdustrxal orgamzatmns acuve?y support work in
the f‘clds of aerosol science and paruc!e techno]ogy Some of the research projects of recent
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particle’ sampling and particle deposition, characterization of
tudies concerning the effects of moisture on powder dispersion
cal application of any of this rsearch was reported, but mastery

piq{xeé‘,'fi}id‘ s

by blasts of :

d be useful to understand principles of both

quid filters‘and! filte

agent dispersion and:

en et

5

S Sy

d:filtering devices arc:‘r_ngnn“a‘cfur‘cd~by a
an efficiency ‘of 99% or greater when filtering

in“diamcter; which ‘would provide a high'degree of protection from
devices used for individual and/or collective protection. One

¢ Dust! Counter™ which might ‘have’application

.
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LIST OF ABBREVIATIONS -

Company, enterprise, inc orporaccd etc. (Sweden)

Biological warfare

Chernical and biological.

Chemical, blologxcal and radxologlcal

Centre Europeen des Recherches Nucleaires

Chemical warfare

Europcan Space Rescarch Organization

Food and Agricultural Orgamzanon

Finnish Defense Forces

Finnish Mark; 1 mark = $0.025

~ Forenade Fabriksverksen (Defense Factory, Sweden)

Férsvarets Forskningsanstalt, The Swedish Rescarch
Institute for National Defense

Ground Self-Defense Force (Japan)

. International €ouncil of Scxentxfc Unions.

Japan Defense Agency -

Research and development

Scientific and technical

Swedish Kronor {pl), 1 krona = $0.27

United Nations

United Nations Economic, Scientific, and Cultural
Organization

World Health Organization

_ A-1
(Reverse Blank)
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