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LEGAL NOT1C;E 
Thii report &a prepared as an &unt of Government sponllored work. Neither ?he United 

Statm, nor the Commission. nor any petson acting on bebU of €he Commission: 

A. Makes any warranty (v representation. express or hoplied. with respect to the accuracy, 
completeness. or usefulness of the information contained in thii reporf or that  the use of any 
information. apparatus, method, or process disclosed in thk report may not infringe privately 
owned rights; or 

B. Assumcs any liabzities with respect to the use of, or for damages ruulting from the usc 
of any  information. appnratus. method. or process disclosed in this mpoR 

As rued in the above, “person acting on behalf of the Commission” includes any employee 
or contractor of the Commission to the extent that  such ernploy& or contractor prepares. handlcs 
or distributes, or provides acccss to, any information pursuant to his employment or contract 
with the Commksion. 
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Thursday, JaEuary 13, 1966 
Eio-Medical Building - Eio  Piedras 

8:15 a.m. 

9 : O O  a .m.  - 9:30 a o m .  

9:30 a.m.  - ll:3C a.,n. 

11:30 awn.  - 12:OO noon 

12:03 noon 

.. ._  

1:OO p.m. - 3 :OC p . m o  

3:GC p,m. 

6:30 p.m. 

B a s  leaves Cor-dado Yeach Hot.el for  
Bio-Medical Building 

Program of t he  PAerto Rico Nuclear Center 
Dr. ;oh C. ‘E:sher 

Terrest . r ia l  Ecology I (Iiainforest) 
Dr. Zoward T. O d m  
3r. Je r ry  -3llrie 

T e r r e s t r i d  Scology I1 (Virology j 
3r. M. P a d  Weinbren 

j . I 

Bus Leaves for E l  Lrer&e+ 
(Lunch w i l l  be provided.) 

V i s i t  s i t e  

Bus re turns  t o  Condado Eeach Hotel 

Cocktails azld Dinner at  the 
“Ton of the  F i r s t ”  res taurant .  

* Please dress i n  old clothes zqd wear old shoes for  E l  Verde f i e l d  t r i p .  



Saturday, Zanuey 15; 1966 
Mayague z Labor at cry - 

8:oo a.m. C a r s  leave Mayaguez Iriltor, Hotel 
for  Lzborafory 

8:33 a.m. - 9:30 a.m. Marine Bi.ology Program 
Dr. Park 6. Sowmar: 

12:GC noor, - 2:30 p.m. >jnch at"%%el 

2:GO p.m. - 5 :OO p.m. Execiitive Session 
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Terrestrial Ecology Program, Part 6 
The Rain Forest 

(ij To skxdy effeczs  Gf gamm izra.d5a?.ioz fron: 1.0,OOO 'vUTieS 

Ces im on t.he Rain Forest: system at. Zi Verdeo 
r.- 

( 2 )  Tc s+;udy hydrolGgica1 balance and some mineral cycles of the  
raiE-fcYesf ic rela%ion t o  faU-out. a z d  atomic exbaT,rati.og. 

(3) To chwacter ize  the circuiir.s and rretakollc ezergy p d s e s  of a 
complex t e r r e s t r i a l .  ecoiogical  syst.em so as 5c aqdershrid %he ccnsequerce 
of i r rad iz t ion  and fall. 0-A. stor&ge, 

A. Radiaklon 3ffec';s Studies 

The 2ain Forest ProJect at. E l  Verd? i r -~x~lvee  i:rFadia$icn of a plot. of 

A f k r  15 months of pre-irzadia$.iori s k d i e s  and preparations at  
lower nontane fcrest  wit.h gamm& radia+;ion frm a 10,000 Curies Cesium 
so-.uce. 

The 
main s i t e  wa.s i:rrad%st.ed. f o r  3 mozt.hs,, the imemcs;  zorres receiving a 
mLliion E. Post i r r a d i a t i o n  measwenents a r e  Ir, progress showing e f f e c t s  
of radiat.ion axord.ir,g t o  dosage received, acccrding t.0 species, and ac- 
ccrding t o  v a ~ i o u s  'categories of ecological m.d cyt .ologicd st.ructure and 
F m c t i o x  
of zadiat . im on r a in fo res t s  and 5he rat.es of regeneration of t.he liirifig 
system. 

.. the  radiat ion and coct,rcl areiis., i r rad iz t ior i  Segan January 19, 1965. 

D a h  emerging provide some fac tua l  bas i s  fo r  predict ing e f f ec t s  

Variclis met.hods for  appraising e f f ec t  and rscovery include o p t i c a l  
density, frog rLoise, microciimate, r?easl?rements of sew growth; seedling 
grcwths, gerninaxioa, micrc-c-.gar,i.smiL popdat ions ,  s o i l  metabolism, 
a r i i m a l  pcpulations, a e r i a i  phot.cga.phe, e5c 



dose exposwes, and gross ha l f  l ives of irradi&ted materials under known 
f lux  mad i r r ad ia t ion  t h e s o  I n  addi t ion the  ident i f ica t ion  and measurement 
of niarly eiemests 8 s  for  example, Cu, Co, Fe: Zr-, Mn, Sc, La, Na,  and 
&hers can be car r ied  cat on neutron i r r ad ia t ed  specimens, Some samples 
f r c m  Parrana axd Virgix fo re s t  of Dominica were col lected f o r  couipa-risons. 

4. Xat-ardl 3adicactivi5y i r r  %he ervirormefit 

Preliminary s ixveys  of s o i l  specimens from various locat ions 
i n  Puert.0 Iiico have revealed ce r t a in  si tes of unusiially high l e v e l s  Of 
radium daughtezs. Tizese s i t e s  which ccztair, a factor  of 6 mare na tura l  
radioact ivi ty  than the E1 Verde s i t e  may be of comiderable value i n  
future  stiAdies of the  behavior cf radioisotopes of the 2 a n i m  decay 
se r i e s  ir, riatxral envirormerlf,s 

A sugges+;ed preliminary m e  f o r  these sites i s  t.0 study the  
poss ib i l i t y  of radcn t r ansp i r a t ion  by plant. by examining wood from the  
t r e e s  cf these locat ions f o r  eqixilibriun: !aixtixes of l e a d 2 i 0  ar,d 
poloxlm-2iO. 7d- 

5. Leaf Leaching 

Coincident with Dr0 1- i ey ’ s  sabbat ica l  work here, spec ia l  e f f o r t  
i s  being made t o  measure the  Leaching r a t e s  of the  leaTfes of %he r a i n  
forest  t r e e s  acd two species of r a in fo res t  ciimate agr icul tural .  species 
for  c-omparisori. 

A special  proposaL PI362 w a s  prepared oztl ir , ing the  e i eck - i ca l  analog 
c i r c u i t s  tha t  might be prepared i f  amhcrized aad 5udgeted. 

?he system on the  passi-Je pr inc ip ie  allows f3r  flows i n  36 eompart- 
ments for  which there  a re  data ava i lab le  t o  s e t  storage consta;?ts and 
r a t e s  .. 

The work on a g ian t  cyiinder t o  neasure fo re s t  met.abolism and tran- 

P r i o r i t i e s  on t h i s  
spj.r&tion when the  plast . ic tore loose i n  the  wind after being i n  pos i t ion  
10 days. 
experiment may go up now since the  g ian t  cylinder provides rates of 
t ranspi ra t ion  fo r  a sec t icn  of r a i n  fo re s t ,  an i t e m  necessary t o  ca lcu la te  
the tritiun. balance i n  any co2sideration of Pacania canal f e a s i b i l i t i e s .  

A stronger p l a s t i c  has been ordered. 
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Radioisotope App E ication s Division 

Edwin Roig, Ph,Z., Chief Scienzis t  11, Head; I-I, Harry Szmant, Ph.D., 
Chief Sc ien t i s t  11; Alec Grimison, Ph.D., Assoriat.e Sc ien t i s t  I1 ( P a t -  
Time) ; J.P.A. Castrill&, Ph.3. > Associate Scientist .  I; Rosa Santana de 
Tirado, M.S., Research Associate I, 

The m a i r ,  objective of the  program i s  the offer ing of su f f i c i en t  
t r a i z ing  t o  s c i e n t i s t s  i n  the  appl icat ion of radioisotopes and iorlizicg 
radiat ion t o  the physical  sciences t o  proyide t,echnical compet,ence for  
t h e i r  future work. A second objective is the  offericg of introductory 
%raining t o  s c i e n t i s t s ,  i r respec t ive  of t h e i r  f i e l d s  of i n t e r e s t ,  i n  
radioisotopes and ionizing rad iz t ion  as a backgroud or  as complementary 
pregazatior, fo r  %hei r  par t ic ipa t ion  ir, o+,her progran;s of P3NCa 

Couzses wi th  Ur5versit.y c red i t :  - 

(1) Sadiochemistry Course (Chemistry 465--4 c red i t  hours) e A one- 
semester course offered orxe a year for advanced undergraduate and graduate 
students. Three one-hour l ec tu re s  and one foxr-hour laboratory period per 
week. kppr0ximat.e enrollment: 4 t o  6 .  
.- .. 

( 2 )  Nuclear Zechniques i n  Biological Research (Biology 372--4 c red i t  
A one-semester course offerPd once a year for  advanced under- hou_rs). 

graduate students 
period per week, 

Three one-hour lec tures  and one four-hour laboratory 
Approximate enrollment: 4 t o  6. 

(3) Radioisotope Applications i n  Organic Chemistry-- Lecture course 
(2  c red i t  hours). 
first time the second semester of t h i s  academic year. 
l e c s u e s  per week. 
requis i te  

A one-semest.er graduate course t o  be offered f o r  the  

The Radiochemistry course mentioned above i s  a pre- 
Two one-hour 

(4) Eadioisotope Applications i n  Organic Cheniistry-- Laboratory course 
( 2  credit. hours), A one-semester laboratory course t o  be offered for  the 



I 

r e l a t ions  and d i s t inc t io s s  bet.ween these,  
giving t ra in ing  i n  fhe use of quantum chemical calculations for  evaluation 
of the experimental reslfits, 

Also included are  pro jec ts  

!!%e research topics  .irwalve s tcd ies  of t rans ien t  species formed by 
7 -  i r radiat ior ,  of heterocyclic molecules, and trapped i n  r i g i d  matrices 
of 77"K, and simila- pro jec ts  on transien% species formed by .photoionization 
and pho-kodecotnposition. 
C r b i t a l  a d  k l e n c e  3ond ca.ic;lll.ations on heterocyclic molecules 

The a l l i e d  theo re t i ca l  projects  involve Molecular 

The 7 -radibiysis and phc5olysis s tud ies  have been begm very recently,  
and are  i n  t.heir preliminary sfages of measuring control absorption .spectra, 
and determinifig optimum experimental conditions with systems previously 
studied elsewhere. 

'The Molecular Orbi%al  calcula.tions ( in-  collaborztion w i t h  D r  W, Adam) 
a re  being actively carr ied out., and a l a r g e  nlmber of het.erocyc1i.c molecules 
have already b.een calculat.ed. 
wi%h Prof. C. Z a u l i ,  University of Bologna, It.aly) i n  t r i p l e t  s t a t e s  of 
heterocyclic molecules ase i n  progress. 

Valence bond calculations ( i n  collaboration 

1 0 1 0 9 9 1  

.. . ... 
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(2) I n  addition t.0 applications for formal t r a i n i n g  we have received 
requests f o r  informal t ra ining.  
have already been trained, 24 have been accepted f o r  t ra in ing ,  and 13 
candidates a re  pending decision. 

As a r e s u l t  of t h i s  a c t i v i t y  kpersons  

(3) Evidence has been obtained t h a t  many prospective t.rain$es could 
come t o  Puerto Rico for t ra in ing  provided maintenance expenses could be 
given. 

C l in i ca l  Research: 

To complement the t ra in ing  program, research pro jec ts  a r e  act ive i n  
the  areas  indicated: 

(1) Thyroid disorders:  diagnosis and therapy. 

(2) Gastrointest.inal malabsorption. 

r,. ( 3 )  Renal disorders.  

(4)  Organ and. tumor loca l iza t ion .  

.. . ... 

1 0 3 0 9 9 2  
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(2) Special Short Term Radiotherapy Training Course. Special 
programs are  prepared according t o  the  needs of the person. Participants 
may engage i n  a research pro jec t  and may parrticipate i n  all teaching 
a c t i v i t i e s  of the  Radiotherapy and Cancer Division; but are  not given 
pa t i en t  responsibi l i ty .  

An addi t ional  t ra in ing  a c t . i v i t y . i s  offered for Fourth Year Medical 
Students. Selected candidates receive one month of intensive in-service 
t ra in ing ,  where they are  exposed t o  cancer and radiotherapy c l i n i c a l  
problems e 

Experienced radiotherapis ts  from Lat in  America =e h i red  as v i s i t i ng  
staff. 
Division and t o  carry ,out research projects .  

T h i s  permits them t.0 become acquainted with t.he work of t h i s  

TO complement the t r a in ing  programs, a number of research projects  
a r e  act ive i n  t h i s  Division. 
Role of Surgical S t e r i l i za t ion  i n  the Etiology of Cancer of the  Uterine 
Cervix; (2) Study of Fractionatiori of WeekLy Radiation Doses i n  Cancer 
Pa t ien ts  Under Radiotherapy; ( 3 )  Carcinoma of the  Uterine Cervix 
Associated with Pregnancy; (4) Biochemical Changes i n  the  Blood of 
Cancer Pat ienis  Receiving Radiotherapy; ( 5 )  Determination of O p t i m a l  
Tamor-Dose i n  Radiation Therapy of Cancer of the Esophagus; (6) Controlled 
Study of the Split-Dose Technique i n  Eadiotherapy of Cancer; (7) Study of 
Chromosome Changes i n  Pat ients  Undergoing Radiation Therapy fo r  Cancer; 
(8) Lymphangiography i n  Cancer Pat ients ;  (9) Exfol ia t ive Cytology as a 
Tool fo r  Determining Prognosis i n  Cases with Cervical Carcinoma Submitted 
t o  I r rad ia t ion ;  (10) Surgical Adjuvant Breast Project ;  (U) Study of the 
Incidence of Leukemia i n  Pa t ien ts  with Cervical Cancer Treated with 
Radiation; (12) Quantitative Fractionated I r r ad ia t ion  Studies i n  a Trans- 
plantable Mouse Chondrosarcoma; (13) C l in i ca l  Dose-Time-Fractionation 
Relationships 

These include: (1) Invest igat ion of the 

This divis ion i s  collaborating i n  varioas research projects  conducted 
. . .  by other .. Divisions of PRNC. 

- 17 - 
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P i e  neEtror somce (with 10 m pard f i l l  moderator) and triethanolamine 
borate as a tagging compound we have evoiired a system with which, s t a r t i n g  
c e l l s  growing and cTiv5ding i n  synclnTony we h3ve establ ished t h e  conditians 
necessaxy t o  reduce t h e  p la t ing  e f f i c i emy  of the  t.agged m d  irradiated 
c e l l s  t o  half  t h a t  of the  controls. 

A cooperative study of hman chromosomes i n  normal individuals  and those 
receiving r ad ia t ion  therapy w a s  set. up with %he U.S. Army Tropical Research 
Medical Laborat.ory (COO. Col, M. Dacquisto) and the Division of Radiotherapy 
but with the reorient.at5on of the Army program and t ,ransfer of Col. Dacquisto 
t o  Washington we lost the  considerable support we had been receiving from t h a t  
quarter and t.he program has been great,.iy curt,ailed. D r .  B a r b a r a  Weinbren has 
assumed the respons ib i l i ty  for  the Chromosome projecr,s which continue, these 
may be divided i n t o  the following sub-secticns. 

a) We aze continuing the col lect ion of specimens from Puerto Rico 
Nuclear Center s t a f f  t o  es tabl ish a reference co l lec t ion .  

T 

b )  A study of t he  karyotypes of individuals of two d i s t h c t  asthma 
pat te rns  with specimens provided by D r .  J.A. de Jes& (this was the  
last  sub-project b e p .  with Col. Dacquisto) 

e )  The study of chromosome patterns i n  odr ''normal HeLa c e l l  
cLiltures f o r  comparison with ?.hose affected by Boron 10 neutron 
captuze e 

d) Occasional c i i n i c a l  st.udies which derive from associated programs 
or  anomalies found i n  our volunteers. 

A t  one time we were cooperat.ing i n  a study of the f ac to r s  which bring 
s m a l l  children int.0 hospi ta l  with acute neurological disorders  - although 
t h i s  was progressing well and producing very in te res t ing  r e s u l t s ,  a combi- 
nation of several  fac tors  forced us t o  abandon our par t  i n  t h i s  program. 

- " h e  DC2 chondrosarcoma brGught from the >rational Cancer I n s t i t u t e  by 
Dr. Correa has been adapted t o  our C F l  mice arid from them has been 
established i n  t i s s u e  cul ture  where it has yielded three  d i s t i n c z  morpho- 
log ica l  c e l l  types which appear t o  be stable.  

3 and 4 separate  reports  are given for  the virus  and Schistosomiasis 
programs 

The se r i e s  of attempts t o  adapt. the Dengue viruses ,  i so l a t ed  during 
the 1963-64 epidemic, t o  t i s sue  c.j'Lt.ures has now been dropped, l a rge ly  due 
t o  the fac t  t h a t  D r .  Wissman's group i n  Baltimore have achieved an 
adaptatior, t o  c h i l l e d  baby mice. 

- 19 - 



Sc h i stosorniasis Project 

STAFF 

M. P. Weinbrnn, B.Sc. (Zons), Rand, N=C.,  (Rarrdj, M.R.C.S., L.Ei.C.P.9 
Head, Division of Medical Sciences and Radiobioloa,  i /5th f,irne; J. B. 
V i l l e l l a ,  Rii. E., Associate Sc ien t i s t ,  Full time. 

Authorization fo r  thi 's program was received on Decem'Der 3rd, 2363 and 
it i s  based upon work by V i l l e l l a  ar1.d Gemberg while a t  the UrSversity cf 
Michigar,, and on s imilar  work published by Sadur. e t  a:. Both these groups 
reported an acquired res i s tance  t o  chaL'LI.;ige w i t h  v i ru len t  S .  mansosi 
cercariae a f t e r  p r ior  exposure t o  cercariae which had been Zanaged by 
exposure t o  gamma i r r ad ia t ion ;  t!ie d i f f e rmce  Tr, t h e  work of :.ti.: groups 
l i e s  i n  the  route of exposure t o  t h e  cerctiriae; wr1ii.p V i l l e l k  zaed in t r a -  
peritoxeal icfection, Sadur, e t  a 1  p re fe r  t5-o percutaneous roufe. Tt i s  the  
object. of the preserrt. program t o  perfec;;. a dn5cat.e means of ascesslng the  
degree of prot.ection obt.ained and tken 50 L;stciSlist; %he conditions required 
To consistently produce rr,aximsl pr-otectior: . 
designed to t e s t  t h e  duration of the prot.eci.ion conferred and the stages a t  
which various serological t e a t s  y i e ld  posiT ive results Wrien ?kt parameters 
for  inducing maximalprotectlon have b3ec 5stakllsned it. i s  intendPd t o  make 
a detailed study of a l l  detectable  reactions whlck occur between the chal- 
lenging para5it.e and .the "immme" host,, w i t h  spkcial  etrqhasie on the  f ac to r s  
which lead t o  the  disabl ing of t9osI- cna l l eq ing  cercariae which f a i l  t o  
mature. T5e pro'blems attceniiant - J ~ o . : ~  reasonhkriy accurzlxe quanzitat ion of the 
"immune response'! o r  degree of protecttori conferred upon a mouse which has 
been exposed t o  i r r ad ia t ed  cercar iae  a re  v i r tua l ly  insuperable using 
techniques ir, current. use by paras i to logis t s .  

Experimeit 5 Lave a l so  been 

. .  . - . .  ... 

STATUS 

We have now perfected a method cf a;sesslcg the degree of infect ion which 
i s  baEed on the number of S. mansorii ova wnich can be recovered from t h e  feces 
of the infected mice, u s i n i  standardized observation procedures. 
sensit ive tha t  it readi ly  shows var ia t ion  i n  mouse suscept ib i l i ty  with age  - most 
au thor i t ies  have claitr.ed t h a t  no such phenomenon exis t s .  Experiments a r e  
currently i n  progress t o  determine t h e  oprimum amount of radiat ion for 

T h i s  i s  so 

cercar ia l  exposure, i n  order TO irsduce -me 
challer,ge. The r e s u l t s  of the experimenss 
a f t e r  which ?he f i n a l  phase of t he  program 

greatest  degree of res is tance t o  
should t o  be hand ear ly  i n  1966 
can be mounted. 



, 

3. Effec t  of wezting agellrs OP f o l i z  absor.ps3.o~ of  phosphase- 
Experiment b e g x  Soyembe-. i @eyer, Bcld&) 

4. Pso',ein syxthesis F c  x-erister; t i s sue  - Ci4-labeied amino aci5 
incorporation stTidies have established kinet.ics (Maretzki) 

5. Lndenrif i ra t icn rif t i s sue  wcleo: ldes - several  compoilnds 
found (Maye? z k l )  

c o  Radiatior, s t e r i l i z a t i o g  of s-cgarcar.e borer (Walker) e 

d, Sadia-Lior, presey-.ratiorL of sropical foo5sti;ffs 

1. Shel f - l i fe  extersfm of narLgoes - Thesis study i s  near ly  
compieted (Cixvas) 

2* Effec t  of radiazlon 01, pecyins ic mango - Extensive 
depolper izat . ion OCCLC red vitk- 2 megvad dose, polygalackranase 
actiui-r,y was f o w d  (Coshp%qdej, 

3. She l f - l i f e  ext.ension of Sacanas - E-ffects of gamma rad ia t ion  
on s h e l f - l i f e  ard  r,l~$.tieri. i eyre; s POX ?;_n_derway (Graham) e 
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limestone, serpentine or rocks of volcanic or igin,  the charac te r i s t ics  of 
v a r i a b i l i t y  i n  t race  element content of populations of organisms from a 
given environment, and the  development of methods fo r  analyzing t r ace  
elements i n  a var ie ty  of sample types. 

. . .  
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