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Radiation Induced Variakiiity in Indigenous
Arthropod-Borne Animal Viruses of Puerto Rico

STAFF

M. P. Weinbren, B.Sc, {Hons), M.D., M.R.Z.S., L.R.C.P., Half +ime
Head, Division of Medical Sciences and Radiobiclogy; E, M. Weinbren, B.sz.
(Hons) M.A., B.M.E.Ch., 1/3 time, Associate Scientist, Division of Medizal
Sciences and Radiobiology.

SCOPE

This program is designed specifically to study the effects on natural
virus cycles (especially Arboviruses) an gamma-irradiated portions of
Iropical Rain Ferest, Evidence of Arbovirus activity is being scught by
attempting direct +rirus isolaticn {(in infart white mice and tissue cultures)
from trapped arthropods and tlood samples collezted from vertebrates in the
area. The blood samples arsz also used *to cbtain indirect evidence of virus
activity by the results of various serclogical *ests. Although some agpects
of this study might be covered ty latcratory experivents, the program as
designed takes advantage of an unique opportunity for study in nature. One
hypothesis that we are particularly interested in testing is that of re-
activation of latent virus, which has Ttecome latent through identifica+ticn
of 1ts nucleic acid with that of +the arthropod hcst.

CURRENT STATUS

In the pre-irradiation period 90 rodent traps were placed cn saf lines,
and in them, trapping weeklly, 327 Battus rattus (the only redent in the area)
have been trapped, marked and released ana 758 recaptures were made, The
highest retrapping score being 27. On 99 occasions in thie period light
traps were set toc cateh Tlying arthropods and in them 7,103 mosquitoes of
5 genera were taken. More than 336 rat sera and all the mosquitoes were
tested but yielded no viruses. Feur hundred rat sera were tested for Arbo-
virus antibody and 15 gave a positive reaction to Casals Group B. When
irradiation began an additional 20 rodent traps werc positiocned ontside the
irradiated area and both rat and mosquito trapping has cortinued on s regular
weekly basis outside the irradiated area and also in the irradiated area on
the two occasions on which the source was lowered for 24 hours, and, of course
since the period of irradiaticn ceased. About six weeks after the irradiation
began, we started igolating viral agents, mainly from rat sera, but have also
obtained them from a few mosquito pools and frem the brain of twe rats which
were sick when trapped. After exhaustive testing these agents have been
identified as being, if ncY Coxsackie ALO, *then so closely related to “his
viris as to be indistinguishable by normal laboratory methods.,




2 e

Terrestrial Ecology Program, Part|
The Rain Forest Project

STAFF:

Howard T. Qdum, Pr. D., Chief Scientist T1; Principal Investigator;
Francis K. 8. Koo, Ph. D., Associate Seientist IT; Jerry R. Kline, Ph.D.,
Associate Scientist I; George Drewry, Assoclate Seientist I; Robert F.
Smith, Oak Ridge Graduats Fellow; and Visiting Scientists. H. B. Tukey,
on sabbatical leave from Corrnell University.

PURPCSE:

(1) To study effects of gamma irradiation from 10,000 Curies
Cesium on the Rain Forest system at El Verde.

(2) To study hydrological balarce and some mineral cycles of the
rain-forest in relation to fall-out and atomic excavation.

(3) To characterize the circuits and metabolic energy pulses of a
complex terrestrial ecological system so as te understand the conseguence
of irradiation and fall out storage.

CURRENT STATUS:
A, Radiation Effects 3Studies

mhe Rain Forest Project at Ei Verde involves irradiation of a plot of
lower montane forest with gamma radiation from a 10,000 Curies Cesium
source. AfTter 15 months of pre-irradiation studies and preparations at
the radistion snd control areas, irradiation began Jamiary 19, 1965. The
main site was irradiated for 3 months, the innermost zones receiving a
million R. Post irradiation measurements are in progress showing effects
of radiation according to dosage received, according to speciles, and ac-
cording to various categories of ecological and cytological structure and
function. Daba emerging provide some factual basis for predicting effects
of radiation on rainforests and the rates of regeneration of the living
system.

Various methods for appraising effect and recovery include optical
density, frog noise, microclimate, measurements of new growth, seedling
growths, germination, micro-organismal populations, soil metabolism,
animal populations, aerial paotographs, etc.




L. Mineral (velecs

Quantitative understanding of the minsral circuits througn <ropical
systems is assential to understandirg of the nature of such machinery.,
the s0ils, and the ways such sy siems may process radicactivity erntering
in relation fo AEC related ac+ivitises. Understending mineral cycling
will be the primary objectives of rew megsuremsants in the rain forest
project.

1. Radionuclide Balarcs in the Rair Forest

Tre experience of irvestigators in the temperate zones indicates
that a substantial proportion of fission broducts found iv plart communi-
ties is in the form of surface cortamiration on lzaves and +that only a
miror part of tzese isotopss ever enter the metabotic patawvays of the
plarts. Nevertheless, such obs-rvations at El verde as the extensive
surface root developmert, and rco* invasion of organic litter ard logs
suggests that this forest might be well adapted to the conzarvation of
minerals by maintaining <hem ir rzascnably closed cycles. This view is
reinforced by preliminary obszervations of s01ls which indicate an zlmost
complete absence of fission products w-iie the decayirg litter at the
s0ll surface contains large amourt of raiiosctive isotopes. The contrast
between temperate zone experience and circurstantial evidence of the
tropical forest requires that a specific experiment be carri=d out to
galn more information on mineral cycling in the tropics.

The suggested sxperiment i: visualized a= consisting of s basic
input-output investigation in whice ircoming radioruciides, canopy
burdens, soil burdsns, and losses of radionuc’ids=s from tre forest are
mezsured over a period of time

Tre experience gairned from these observations may suggest the
necessity of & supplemented tracer experiment in which the specific
objective is to determine the degree of Cs-137, Mn-54 uptake by roots
Trom soils.

2. Effect of Gamma Irrediation on Fiszion Product Retention by
Forest Trees

samples were taken befors and after the irradiatiorn from forest
traes in the irradiated ard control centers. The measurement of Cs~137
and Me-5k in these samples by gamma-ray spectrometry provide a messure of
the effect of irradiation on the cycling of these elements in the forest
system-

3- Neutreon Irradistion Studies

Plans are being formulated for the irradiation with neutrons of
forest materials such gs c01lg, piants, rocks, and litter. Information
expected to result from such irradiatiors ircludes the determination of

dose exposures, and gross half lives of irradiasted materials under known

flux and irradiatior times. Ir. addition the 1dertification and measurement
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of many clements as for example, Cu, Co, Fe, Za, Cs, Mz, Sc, La, Na,
and others can be carried out on n=ulron irradiated speciments- Some
csamples from Panama and Virgin forest of Dowinica were collected for
comparisons.

I, Natural Radioactivity in the eavironment

Preiiminary surveys of soil . specimens from various locations
ir. Puerto Eico have revealed certain sites of unusually high levels of
radium deughters. Thnese sltes wrich contain a factor of 6 more natural
radioactivity than the EL Verds site may pe of considarable value in
future studies of the behavior of radioilzotopes of the Uranium decay
gseries in natural envirornments.

A suggested preliminary uss for rmeze sites is to study the
possibility of radon transpiration by plart by examining wood from the
trees of these locations for equilibrium mixtures of lead-210 and

“polonium-21C-.

5. Leaf leaching

Ooincident with Dr. Tukey's sabbatical work here, special effort
ig being made to measure the leaching rates of the leaves of the rain
forest treeg and two species of rain forest climate agricultural species
for comparizon-

¢. Circuits and Metabolism

A special proposal PRNC was prepared outlining the electrical analog
circuits that might be prepared if authorized and budgeted.

The system on the passive principle allows for flows in 36 compart-
ments for which there are data available to set storage constants and
rates.

The work on a giant cylinder to measure forest metabolism and tran-
spiration when the plastic tore loose in the wind after being in position
10 days. A strorger plastic has been ordered. Priorities on this
experiment may go up now since the giant cylinder provides rates of
transpiration for a section of rain forest, an item necespary to calculate
the tyitium balance in any consideration of Panama canal feasibpilities.




Ciinical Applications Division

>TAFF

Sergic Irizarry, M,2., “nief S ien-is* ww . Head:; Aldo E. Lanarcz, M.I.,
Asscriate felentist 77 Jicar W, Vazquez. M7 ., Associate Scientist IT:
Pedrc Tiarn fantiage. M.O., Resecaron Assciiane 1.

PURFOSE
vhe main purpose <f thne Program of vThis [ivicion is teaching and
S

trainzng of latin American physicians “n “he diagrostic and therapeutic
Uges 2T radicisoicpes in humans.

TURRENT STATIE

Trurses Availables

(1) Bsgic Zourse | ital Applizat:.ns of Bad:cisctopes, This course
sonsists of formal Lerares . demerstrations, pericd: of discuseior and
laboratoery work. 1+ts main Purpose s "o empriagize Training ir the wze of

clinzeal redivisgrep: technigues.,

{2) Orientation Ucurse “linical Appiicavicns of Badiciscicpes for
Medizal Residents., Tk A nen credit semester fourse for Medioal
Fecidents designed rtatllen Tnly ir the medical uses of radic-

iaztopes.

{3) Course in a Medizal specialty.  Thi:z i3 a course emphasizing the
applicaticn of ruclear tetnigues in a field of Medicine. A

€
in F.ne and 3eptember;

&
course in the field of Renal Tiseac 3
r the next zemester (February and June,

tWo new courses are scheduled

1966 ).

(L) Trainlng in Clinical Research. This .iurse stresses research
aspe@“: Zlinical Mediczine, and is gez lgned 1o provide regearch facil-
Ties tuc +ra1nees interested 1n clinizal radicisc Tope research work.

+*d

Special activities to increase vraini ing capacityrs

t1) Trip to 3cuth America . Inring *the past fiscal year (1964)
Sr. Alde E. lanars visited 12 -iiies in & Touth American countries and
interviewsd 99 prospestive candidates out of which 3L were considered
pessible candidates for trsining in brigrame at the Puerto Rico Muclear
Center.
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(2) In addition *c applications for Tormal training we have received
reguests for Informal training. As a result of this activity b persons
have already been trained, 24 have been ac:epted for training, and 13
candidates are pending decision.

(3) Evidence has beon stiained that many prospective trainess could
come to Puerto Eico for taining provided mainfenance expenses could be
given,

Clinical Research:

To complement the Straining program, research projects are active in
the areas indicated:

(1) Thyrsid disorders: diagnosis and therapy.
(2) Gastrointestinal malabscrpiion,
(3) Renal disorders.

(%) Organ and tumor localization.
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Radiotherapy and Cancer Division

STAFY

Fla

Victor A. Marcial, M,I., Thief Scientd
Chief 3Scientist ceanne Ubifdas, M.D., As
Corres, M.L., Associave Scierntist T c
Scientist II; Graciela Serna Maytorena, Mo“
P, de Lozaro, M.2., Research Associate 1j |
Asscciate 1.

+ 11, Head; Jose M. Temé, M.T.,
cimte Scientist II; José N,

o Bosch, M.D., Asscciate

.. Associave Scientist II; Maria
enaida Frlaﬁ, M.S5., Research

4

-
£
5
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PURFCSE

The wmain purpose of this Division i3 to tralr physicians and allied
perscrnel in all aspects of the application cf nuclear energy tc cancer.
A second purpose 18 o develep and carry cut a research program to improve
cur knowledge in tne cancer and radiaticn fields.

{UURRENT STATUS
This DMwvisicn offers twe programe ir Radicotherapy Training:

(1) Radictherapy Besidency Prograw. The ohjective of this
program is io prepare gualified radiaticr therapis©s This is an approved
program that fulrills the requjremenzs of the Americar EBcard of Radiclogy.
Physicians with a year’s infernship cr eguiivalent zlinizal experience are
accepted for this itraining. The total %raining pericd lasts three years,
ket trainees are required 1o take an additicral fourts year of superviszed
practice (preceptcrship) before admissizr to the specialty examinations.
Tralnees acquire a solid tackground in clinieal cancer through supervised
werk with new, follew-up, and hospitalired carncer patients, They learn
te disgrnoge the disgease, determine the extent of the same, chcose the
aprropriate treatment, and plan and corduct radiclogical therapy. Radia-
tion therapy experience 1s acguired by working with roentgertherapy
machines of various voltages and teletherapy units, which include cchalt
and cesium, and with *the applicaticn of radioactive maiterial such as:
radium, stronulum, cchbalt. and iridium,

Trainees also become familiar with ncrn-radiological cancer
treatment methods, such as surgery and chemctherapy. In additicn, they
learr of cancer control achtivities In Puerto Ricos; this includes the
operation cf a Central Tancer Registry, tumor clinic work, cancer
detectzon, and pubklic and professicnal education in cancer,




- L0 =

{2) Special Zhort Term Radictherapy Training Jsurse. Special
programs are prepared according to the needs of the perscn. Participanis
may engage in a research project and may participate in all teaczing
setivities of the Radictherapy and Jancer Zivision, but are ncet given
patient responsibility.

An additional vraining activity is offered for Fourth Year Medical
Students. Selected candidates receive cne month of inwensive in-service
tvraining, where they are exposed to cancer and radiotherapy clinical
provlems.

Experienced radiotherapists from Latin America are hired as visiting
staff., This permits them to become acguainted with the work of this
Division and to carry out research projects.

To complement the trairing programs, s numker of research projects
are active in this Divizicn, These include: (1) Investigation of the
Rcle of Surgical Sterilization in the Eticlogy of Cancer of the Uterine
Jervix; (2) Study of Fracticration of Weekly Radiation Doses in Tancer
Patients Under Radiotherapy; (3) Carcinoma of the Uterine Cervix
Associated with Pregnancy; (4) Biochemical Changes in the Blood of
Cancer Patients Receiving Radictherapy; (5) Determination of Optimal
Tumor-Dose in Radiation Therapy of Jancer of the Escphagus; (6) Tontrolled
Study of the Split-Dose Technique in Radictherapy of Cancer; (7) 8tudy of
Chromoscme Changes in Patierts Undergoing Radiaticn Therapy for Jancer;
(8) Lymphangiography in Cancer Patients; (9) Exfoliative Cytology as a
Tool for Determining Progrosis in fases with Cervical Carcincma Submitted
to Irradiaticn; (10) Surgical Adjuvant Breast Project; {11) Study of the
Incidence of Leukemia in Patients with Tervical Cancer Treated with
Radiaticn; (12) Quantitative Fractionated Irradiation Studies in a Trans-
plantable Mouse Chondrosarcoma; (13) “Siinical Dose-Time-Fractioration
Relationshaps.

This division is ecllaborating in various research projects conducted
by other Divisions of PRHNC,
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Radioisotope Applications Division

STAFF

Eawin Roig. Ph.D., Jnief S:iertist II. Head; H. Harry Szmant, Fh.O.,
Chief 3cientist II; Alec (rimison. Ph.D.. Associate 3cientist II (Part-
Time); 7. P. A. Jastriilén, Erall, o A late hc1ent st I; Rosa Santana

ki
(473
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de Tirade, M.3.. Resear:n Aszccia‘e I; Fderlyna V. Belardc, E.3., Research
Assistant II; Awilda R, Sandcval, B.3., Reszear:h ASle ant I7; Rail
Figuerca, B.8., Research Assigtant I, 7aime L., Tolen, B.S., Research

Assistant I (Fart-Tire

FORMAL TNITRUITTON

The in objective of “he pregram is tne offering of sufficient
trainlng Lo scientists in the applicaticn of radioiso%topes and icnizing
radiation o the pnysical sciences te provide “echaical competence for
their future work. A seccond cbjec-ive 15 “he offering of introdust tery
training to sclentists, irrespective of their fields of interes®, in
radiolsotcpes and icrizing radia<ion as & tackground or as complementary
preparation for their pariticipation in ¢ther programs of PRNC.

TURRENT STATUS

cowrges with Univerzity credit:

1) Radiochemistry Jcurse (Jhemistry 465--b credit nours). A one-
semester course offered cnce a year fc: advanced undergraduate and graduate
students. Three one«hour lectures and cne four-hour laboratory period per
week. Approximate enrclilment: L o 6.

(2) Nuclear Technigues in Biclogical Researzh (Biology 372--b cred:t
hours). A one-semester course offered once a vear for advarnced under-
graduate students. Three one-nour leciures and cne feur-hour laboratory
pericd per week. Appreximate enrollments 4 te 6.

(3) Radicisotope Applications ir Organic Jhemistry--Lectire course
(2 credi*t hcurs)., A cne-semester graduatec zourse ¢ be offered for the
first time the zecond semester of tnils academic year. Two one-hour
lectures per week., The Radiochemistry -ourse menticned abcve is a pre-
requisite.




4) Radiziscicpe Applica*ions in Jrgani: “remlstry--Llaberatory course
(2 cred1l- hours). A one-semester laboratory clurze Lo we offered for the
first Lime nexs a;adem+u year. Two four*hou? latcratcry per:ods per week,
The lecture sourse 1is & preregrlislic

Special Training Ceur

(1) Basic “ourss ssotope Technijues - Four-week course now
being offered four or five LImes & year. We have had a total of 272
participants (3 sessions) inoluding 69 latin Americans. The present
rate of par*4a pants is approximately 30 per year. i Tnilg course was
{incorpcrated in the curriculum of The graduste programs Hf Bl ochemnistry
and Microbiolcgy at the UP™ Ichosl of Medinine ac Eizohemiztry and
Netrition B10O, 2 credit nours.)

{2) Rediclogizal Pnysics - A special course offered tc M.I., Residents
in Radiclogy when reguested.

ORGANIC JAEMISTE: IR GFAM

PUERFOSE

The purpose of the program is to provide advanced -hemical Lraining
in organic chemistry with special empnasis of ite nuziear aspec t&z The
projec+" cover a relatively wide range of subjects ir order %o offer a

road experience te all members of *he group, and the diffusion of the
varled aspects of organic chemistry is promcted Ty group seminars and
discussions.

CURRENT STATUS

The research topics include the use of 3-3% in exchange reactions,
the use of €1-37 and C-1hk for the determination of reaction mechanisms,
the synthesis of boron compounds cf rotential use in neutron activation
therapy, and the radiolysis of dimethyl sulfoxlide.

The study of the radiolysis of dimethyl sulfoxide is of recent origin,
but, correlative Stddleo concerred with the physical properties of this
substance have been in progress for some time. The boron project is cur-
rently inactive because of the departare of the research asgsistant who
waz involved in this work.
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FHCTOTHEMIS TRY AND RADTATIIN JHEMTSTRY PROGRAM

PURPCEE

ihe purpcse of tne prcgram is to provide advanced chemical training
in photochemistry and radaation chemistry, with special emphasis on the
relations and distincticns tetweer these. Also included are projects
giving training in tne use of guantum chemical calculations for evaluation
of the experimental resulis.

CURRENT STAIUS

The research *topics invelve studies of “rarsient species Tormed by
Y-irvadiation of heterceyclic melecules, and trapped in rigid ma*rices of
T7°K, and similar projects on transient gpecles formed Ly photoionization
and photodezomposition. The aliied whecretical projects involve Molecular
Orbital and Valence Bond calcilations cn aeterocyclic molecules.

The ¥-radiolysis and photclysis studies rave been begun very recently,
and are in their preliminary stages of measuring centrol absorption spectra,
and determining optimum experimental cornditiors with systems previously
studied elsgewhere.

The Molecular Orbital caleulations (in collaboration with Dr. W. Adam)
are being actively carried cut, and a large numter of heterocyclic melecules
have already been calculated. Valence bond caleulations (in zollaboration
with Prof. &, Zauli, University of BPologna, Ttaly) in triplet states of
heterccylic molecules are in progress.




(4) Radicisctcpe Applications in Jrgani: ‘newistry--labeovatory coursse
{2 credit hours). A one-sewester lar?rat y crarse Lo be offered for the
first tire next zcadamic year. Iwo four-hour lakoratcry periods per week,
Tne lecture -ourse 1s a prereguiszsite.

Special Training Cuirszes

L
7
)

1) Basic “Zurse in Radicisctope lechnijues - Four-week JOUrSE now
being offered Tour or five timeg a yesr. We have had a tetal of 272
participartz (3% sessions; inzludirg 69 Ta*in Americans. The present
rate of participants is approximately 30 per year., [Thig course was
inzorporated in the curricuium ol The graduate programs oF B‘o:nem1stry
and Microbiolcgy at the UFF “chotl of Medi~ine a: Bicchemisztry and
M. trition 410, 2 credit nours.)

{2) Radiclcgizal Physics - A special ciurse coffered +c M.I. Zesidents
in Radiology waen regquested.

JDRGANTC JHEMISTE: FROCGRAM

PURFCSE

The purpose »f the programw i1s to provide advanced rnemical training
in organic cremiztry with speclal empnasis of 1ts auciear aspects. The
projects cover a relatively wide range of subjects irn order to cffer a
troad experience to all members cf the zroup, and the diffusion of *the
varied aspects of orgaric chemirtry is promcied by group seminars and
discussions,

[74]

CURRENT STATUS

The research topics include the use of ©-5%% in exchange reactions,
the use of C1-37 and C-lh for the determinastion of reaction mechanisms,
the synthesis of roron compounds cf potential wuse in neutron activation
therapy, and the radiolysis cof dimethyl sulfoxide.

The study of the radiclysis of dimethyl sulfoxide is of recen*t origin,
tul correlative studies concerred with the physical properties of this
substance have been Iin progress for scme time. The boron project is cur-
rently 1nactive hkecause of the departure of the research assistant who
wa2 involved in thisg work,
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FACTOZHEM 5 JRY AND RADTAITCN CHEMTSIRY PROGRAM

FURPCEE

The purpcse of *ne program ls To provide advanced chemical training
in photochemistry and radiation chemistiry, with special emphasis on the
relations and distincticns tetweern these,  Also included are projects
giving Training irn the use of guantum chemical calouliations for evaluation
of the experimental resilts,

TURKENT S TAIUS

he research opics invelve studles of transient species formed by
Y-irradiation of helerocyclic mclecules, and trapped in rigid matrices of
77°K. and similar projects on transient species formed by photoionization
and photodeczomposition. The allied thecretical projects involve Molecular
Orbital and Valence Bond calcolations en neterocyelic mcelecules,

The 7-radiolysis and photolysis studies have been begun very recently,
and are in their preliminary stages of measuring control absorpiion spectra,
and determining optimum experimental corditiorns with systems previously
studied elsewhere.

™e Molecular Orkital calesulations (in collaboration with Dr. W. Adam)
are beling actively carried cut, and a large number cf heterocyclic molecules
heve already been calculated, Valence bond calculations (in collaboration
with Prof. !, Zauli, University cf Bologna, Ttaly) in triplet states of
heteroecylic molecules are in progress.
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Medical Sciences and Radiobiology Division

STarr

M. F. weinbren,
Head: B. M. Weinbren,
J.M. Segarra, M.Sc. - 721l
1/ tine 2wl 28 NeT.3.

2nit and
igquez, M.3c.

PROCGRAM

2l

The Divizicn of Medical S-ierces was =stabvlisned v February 1962 and
in July 1962 was combined witﬂ the pre-sxisting bt vareily funciioning
Tivisicn of Radiobiclicgy. Toe primary ckjestives of “ns new Tdivision weres

1. To estaclish a tissae cultare facility o serve a: & medium
for training ard rese rcb

2. To devzlop a series ¢f researca projects based on the tissue
culture unit,

3. To establish tne program which 13 now separately financed as
Terrestrial Ecolegy Fart IT.

b, To establish projects which have a bearing on tre wroklems of
Tropical Medicine and whizh uwtilize the ¥grilities of tne Puerte
Rico Nuﬁlear studying radiation: suczh as the nod

separately financed cohigtosomiazsls Project.

STATUE
This can best be dealt with ir separate sub-sections.

1. The tissue culture unit has been established arnd, after a number of
"false starts” due te bacterisl or fungal contaminaticn, we have developed
a system of "clean tissue eulture methcds™ for the tropics or any hsavily
contaminated arca. This works so well that cr a fes’ bazis we have heen
safely carryirg cell lines in tne animal quarters. The system utilizes a
Whitfield Ultra Jlean Werkkench, a semi non touch working techrigue and
scrupulous atzentior to “hygiene™. All converticnal Tlssue culture proce-
dur=s are carried out ir *his gectiorn,

2. Prebably the mest important of <he research projects uging the
tissue culture ;n:t is tha- which is designed to study at the cellular level
the effects of newtron capuare by Boren 10. Using Hele cells, a 10 Turie




PuBe neutron source fwith araffin moderasor) and friethanclamine
Lerate as & tagging compoun > nave £vCived & system with whizh, starting
cells growing and dividing =v carony we have sstablished the cconditicns
neceszary to veduce the plating efficien-y of +he tagged and irradiated

cells to half tha* of “he corntrel=.

A cocperative study of numar chromoscmes in normal individuals and those
T

recelving radiaticn ‘rerapy was s&t up with the U.Z, Army Tropical Research
MzdZical Laveratcry (7.0, Tol. M, Dacguis*c) and +ne Divisicn of Radic*therapy

but with the racrieniation of the Amy program and Tranzfer of Tol. Dazquiste

o Washington we lost the censidersble support we rad been receiving from that
g

quarter and the program “as teen greatly -urtailed. Dv. Barbara Weinbren has

assumed the responsitilizy for the Jnrorcsome Ercjects which contimse, brese

ray be divided intc the folliowlng sub-s-ctions

a) We ars conTiruing the ccllec-iorn of specimens from Puerto Rico
Miclear Tenter staff tc establisn a reference collection,

b) 4 study of tae garyotypes of individuals of twe distinet asthma
patterns with specimens previded by Dr. . AL de Jesus {this was

the last sub-proJjest tegun with Toi. Jacgquistc),
¢) The study or ohromcrome pa*terns i our normal” Hela cell
) The study f pa*’ our
cultures for comparison withk those afferted by Forcn 10 neutron
capture

d) Oczasional clinicsl studies whisoh derive from asroziated programs
cr anomalies found n ~wur volunteers.

AT cne time we were locpsrating in a stwudy of the factors which Bring
small childrer irto hespinal with acute neurclegizal discrders - although
this was progrecsing well and producing very intesesting resulics, a combi-
nation of several faciors forced us wo abanden cur part in this program.

The 1Ji2 cnondrosarcoma brought from the Natlonal Cancer Tnstitute by
r. Correa has been adapted to our OFL mice and from them has been
estatlished in tissue culture where it has yielded *ares distinet morpho-

logical cell types which appear te be stable.

3 and U4 szeparate reporis are given for *he viras and Schistosomiasgis
programs.

The series cf attempts to adap* the Jengue virusesg, isolazed during the
1963-6L epidemic, to tissue cultures nas row been dropped, largely due to
the fact that Dr. Wissman's group 12 Baltimore have achieved an adaptation
*o chilled baby mice.

Three mosguilc species rhave been colonized and are being tagged with
3r89 for release and recapture 1o study flight patters and range.




- T =
Groups of young and adalt snails have Teen set up {with centrols) in
water coritaining 1 millimicrocurie of 3r89 per mi. Toese are peing watched
for varialion in egg production and pericdicalily snalls are wo be sectioned
arnd studied by autoradicgraphy and straight histoclegy for accumulastions of
2r89 and possible damasge which the beta radiation might have caused.




- 17 -

A Study of the Mechanism of Antigen -Antibody Reactions
Foliowing the Inoculation of Mice with Irradiated and Normai
Schistosoma mansoni cercariae

a5}
3

CLAET

M. P. Weinbren, B.8c. {Hons), Rand, M.T,, {Rand), M.R.C.S,, L.R.I.P.,
Head, Division of Medical Sciences and Radlicticliogy, 1/5tn time; 5
Villella, Ph.D., Associate Sciens

SOOPE

Autherizaticn for this program was received on December 3rd, 1963 and
i1t is based upon work by Villella and Gomberg while at the University of
Michnigan, and on simiiar work published by Sadun et al. Both these Zroups
reported an acquired resistance to rchallenge with virulernt . mansoni
cercariae after pricr expocsurs to cercariae wnich had been Eémaged by
exXposure to gamms irradisticon; the difference in the work of the groups
lies in the route of exposure %o +he rcercarzac; while Villella used intra-
peritoneal infextiorn, 3Jadun e! al prefer the percutaneous route, It is the
object of the presert program to perfect a delica*e means of assessing the
degree of protestion obtaired and then o estabiiish the conditicne required
to conslstently produls waximal prote.tion. FExperiments nave al:o rtaen
designed to test the duration of the protection conferred and the stages at
which varicus zercicgical tests yield positive results. When the parameters
for inducing maximal protection nave been established it is intended to make
a detailed study of al. detectable reacvions which ocour between the chsl-
lerging parasite and the “{mmune” host, with special emphasis on the factors
which lead 1o the disabling of thise challerging cercariae which fail to
mature. The problems attendant upon reasonably accurate qrantitation of the
“immune response® or degre« of prctection conferred upon a mouse waizh hasg
been exposed to irradiated cercariae are virtually insuperable using
techniques in current use by parasitclogists.

STATUS

We have now perfected a method of assessing the degree cof infestion which
is based on the rumber of 8. mansoni ova which can be recovered from the feces
of the infected mice, ising standardized observation procedures. This is so
sensitive that it readily shows variaticn in mouse susceptibility with age-
mogt autherities have :zlaimed +hat nc such phenomenon exists. Experiments are
currently 1in progress to determine the cprimum amount of radiation for
cercarial exposure, In order io induce the grestest degree of resistance to
chalienge. The results cf the cxperiments cshould to be hand esrly in 1966
after which the final phase ¢f tne program can be mounted.
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Scientific Needs in Latin America and PRNC Programs

latin American ~cuntries resd all Finds of wechnological and scientific
improvements. Latoratrcries, classrooms, teacthers, admirisirators, and well
rounded programs avre necessary. Of more importance are educational leaders
aware of modern science, and politizal leaders who reed to recognize that
econoric development ig a seientific enterprise,

The scientifie and technclogical needs of Latin American countries are
not easily defined in thig trief atstract. The degree of development varies
rot only among Latin American raticns, ot alse wihin regicns of the same
ccurtries. However, some generalira‘iors may te wade, The most umportant
factor appears to bs the transformaticn of Latin american Universities into
integral parts of the communities in which they are iccated.

In general, latin American universifies need more economic assistante
from their goverrmenis. An effort must ke made to send more people abroad
for training, and to develop sound graduate programs and regearch al home
which are related 1o regiconal meeds.

Edurational efforts must be focused first on ag“‘ﬂulnure, and next on
health, ecclogy and natural rescurces,; and industr r bazed con avalliatie
resources, etc.

e Puerto Rico Huclear Center, because 1t is _oc
as are many Latin American countries--is in an excelle
in the development ¢f these countroess

ated in the troplcs--
nt pogition o assist

yoy
(%

(1} Train persesnel ir uses of atamic energy ir blology, medi-ine,
agrizulturs and irdustry.

(2) Assism in the developmsnt of tagisc science programs already
started. Several Latin Amerizar universities uave expressed Inbterest 1n
forming a close association with our labcratory.

{3) Institutes similar to PENC could be establisked by iavtin
American governmerts within the f"amework of their unlveraltleb with the
specific mission cf advancing tne development of *heir count rieg, PRI is
in a pesition to assisth,

Such an crganized appreach would be more peneficial to these countries
than attempts “o improve science in all directions simaltanecusly.
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INTERNATTONAL ASPECTS OF RALIOLOGICAL HEALTH AND SAFETY

Dr. Howard .. Andrsws
Assistart Director for Health ard Safety

From the beginnings of the Manha<tan Project to the present time
the United States has pionsersd in uss of practices designed to insure
the safe utiiizatiorn of ruclear erergy at all activity levels. As the
use of nuclear energy spreads throughout the world, either with or
without assistance from the U=ited States, it becomes imperative that
safety practices keep pace with technical developments. In many cases
safety plans are adequete but fu.filimeat is #adly lacking. The
situation in Europe is spotty with some outstarding programs ard some
otzers that are almost non-exiztent. The preograms in South America
leave a lot to be desired.

The Puerto Rico Nuclear Center has a unigue opportunity to serve
8s a rucleus for radiation safety <raining in %he Western kemilsphere.
Much of the competence is here and —ar be immediately utilized; in
some other respects PRNC must put :tes owa Lousze ir. order before it
can assume the leadershlp sc badly reeded. Some suggestions for
program improvement wiil be offered,
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Agricultural Bio-Sciences Division

STAF

o)

Robert A, Luse, Ph.D., Cnief Scientist, Head; Francis XK. 5. Koc, Fh.D.,
Associate Scientist; Andrew Maretzki, Ph.D., Associate Scientist; David
Walker, Ph.D., Associate Scientist; Jullan Roldéan Regus, M.S., FResearzh
Associate.

QUTLINE CF CUREENT STATUS
Major activities centinue to ke in two areas:

I. Education and training

a. Four persons currently are working toward M.S. degree.

b, Four trainees are carrying on research under TAEA, GRINS, and
DAS speongorship.

c. Advanced Radicbiology course given in ¥all semester.
g

d. Three staff sevved as Scientific Adviscrs with AEZ Exhibit in
Central America.

II. Rescarcn
a. Radiskotany of sugarcane

1. Induction cf high sucrose sugarcane mutants by neutron
irradiation of seed -~ several thousand seeds and tuds were
irradiated, germinated and planted in the field (Iuse, Roldén).

2, Induction of virus resistance in sugarcane by gamma and
neatron irradiation of seed - several hundred buds were ir-
radiated, germinated and field planted (Xoc, Cuevas).

b. Radicisotepes ztudies in sugarcane

1. Effect of soil factors on nutrient upiake in sugarcane - Pot
experiments are in progress, tissue apalysis continues (Kong).

5. Determination of mineral cyzlirg in sugarcane - Zinc-65 studies
are just beginning (Roldan, Tukey).




frect of wettirg agents o iiar abscrption cof phosphate -
Experimen®s began Novewber I  Meyer, koldén).

& -mhabeLea amInc acg
d kinetics (Mar e,zkl,ﬂ

5. ldentafication ¢f “issue nuclectides - several compounds Found

Radia’ion sterilizartion of sugarcare borer (Walker),

Radiation preservation of “ropical foodstuffs
1. Shelf-life extension cf wmangces - Thesiz study is nearly
completed (Tuevas).

2. Effect of radistion cn pecting in mange - Extensive
depolym&r¢z@ don cocurred witn 2 megarad dose, polygalaczturanase
ctivity was found (Deskpande).
3. Shelf-life extensicn of banaras - Zffects of gamma radiaticn
on shelf-1ifs and mutrient levels row underway {Graham).
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