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Four volumes bound i t i  (;o\er:~~nent-green a r e  ar-  
ra)ed at in\ left. The)  record il i->e:tr period of cancer 
research, m) life, and  the lives of several hundred  
patients a d  other people. This  is the visihle residue of 
the Laborator\ of  Experimenial Oncology (LEO),  a 
collabora'live activity between the National Cancer Insti- 
tute (NCI)  and  the University of California School of 
Medicine in  San Francisco; I headed this activity be- 
tween 1911 dnd 1951. T h e  volumes consist of annual 
reports, ii collection of  published reprints, a scrapbook, 
an album of pictures-and some memories. 

This collection of four  volumes probably is unique. I 
ma\ be the only one  who had read every word herein 
contained. Dr Nicholas Petrakis. a legacy from the 
LEO who remained at the  medical school. retained the 
brass plate from the front door-a relic that undoubt- 
edl) will outlast the papers. Yet the experience, as an 
early example of a regional cancer center, retains heu- 
ristic values, perhaps mostly negative ones. 

THE LAUNCHING 

A constellation of occasions and  circumstances differ- 
entiated into the LEO. After 8 years at the NCI and  
war service with a parade of acronymic agencies (OSRD, 
UNRRA. SHAEF, and  WHO),  I wanted to settle down 
in an academic environment a n d  contribute to  the  
solution of the  cancer  problem.  Surgeon General  
Thomas Parran agreed to such an arrangement  and  
even edited an exploratory letter that I drafted to  Dr. 
Francis Scott Smyth, dean of the University of  Califor- 
nia School of  Medicine in San Francisco. my a h a  
mater. Dr. Roscoe R. Spencer, director of  NCI,  was 
fdvorabk to the concept of colonies and also encouraged 
me.  

O n e  of the members of the National Advisory Cancer 
Council in 1946 was Dr.  Robert S. Stone, professor of 
radiolog) at the University of California Medical School 
in San Francisco and a medical director in the Manhat- 
tan Prqject. He heard about m e  from his academic 
associates and from my involvement with an extension 
of the Mdnhattan Project at the NCI.  Dr.  Egon Lorenz, 
who was studying the lifetime effects of low levels of 
radiation on several species of rodents, was having 
difficulties with the pathologist assigned to him for the 
hematoliog\ work.  I was asked to take over; in the 
process, I learned some hematology. 

O n e  day I was asked to meet Stone. We chatted, and 
I expounded my ideas on a well-supported combined 
clinical-laboratory unit on cancer research in an aca- 
demic environment .  I wanted to demonstrate  that 
biomedical research programs of the National Institutes 
o f  Health ( N I H )  could develop as colonies of full 
partnership with universities and  that such research 
should be pursued by full-time research teams. Stone 
was interested. and careful. T h e  dean and  his cancer 
committee were in favor, he said, but no  money, no  
space, no  academic positions were available. 

Despite these discouraging words, an exchange of 
letters between the president of the University of Cali- 
fornia and  the Surgeon General of the Public Health 
Service formalized an agreement. A sum of $40,000 was 
allocated from the budget of  the NCI,  and negotiations 
for  space were on the way in San Francisco. Dr. Howard 
R. Bierman, about to leave the Navy, appeared on the 
scene via an introduction by Spencer. He was a graduate 
of Washington University in St. Louis and an enthusias- 
tic physiologist who was taking out a patent on a new 
strain gauge ( I ) .  He appeared to be a good man around 
whom to  develop clinical investigations. and  a civil 
service position was obtained for him.  He proceeded 
ahead of  me to San Francisco, where I arrived in 
January 1917. 

Space for LEO was found at the Laguna Honda 
Home. a facilit) for the aged poor of the city's Depart- 
ment of Health. It was a castle housing some 1.500 
souls, whose averagc age  was over 85.  T h e  name. 
meaning "deep lake" in Spanish, was derived from its 
proximity to a water reservoir about 3 miles south of  
the medical school campus o n  Parnassus Hill. San 
Francisco's director of Public Health, Dr. Jacob Geiger. 
was an old Public Health Service officer from the plague 
days in California,. a big, pleasant diplomat with a 
hobby of  gathering medals. He ,  the dean ,  and the 
director of the Publb Health Service district compiled 
the necessary documents of agreement, and for the 
rent of  $10 per year w e  acquired two floors of one wing 
of the building. The upper  floor was to house the 
clinical beds and  facilities; the lower floor was for the 
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basic laborat~ories, physiology equipment. and animals. 
Inimediatel~.  w e  ran into long discussions with the 
administrator of the home,  who was not at a l l  sure that 
rats and mice were included in the agreement. T h e  
.~dininistraror was a dedicated man with much tinie on 
his hands, and discussions with him were ititerminate. 

Contracts were let via the medical school for construc- 
tion in o u r  area. and reimbursement from the S C I  was 
arranged by O I I C  telephone call. Surplur I;ihorator\ and - oltice equipment accumulating from deniohiliz;itioii has 
e;isil\ p r o c u r e d ,  a n d  we were soon niuiitlicentl\ f equipped. Bv summer w e  were in place. Surgeoii Gen- 

.&ral Parran dropped in to give his blessiiig.. 

f ~ F I G L W  I.--Surl{con General Thomas Parran (k j f )  mwir ihe LEO, 
; V a v  27. 1947: Dr.  M. B Shirnkin (cenrrr) and Dr. H .  R .  Bierman ; 5 ( n R k f l  

T h e  basic staff was quickly assembled. Among the 
.earlier additions were a biochemist, Dr. Bernard Shac- 

- u te r ;  an M.D.-Ph. D. immunologist, Dr. Leo Melcher; 
2 $and a physicist. Mr. Bruce Shumway. But most impor- 

x ian t  were two indispensable women who really ran the 
: &place. Miss Iloroth) Messee, chief administrative assist- ; aant :  and  Miss Marjorie Brown, chief nurse. By the time 
S j t h e  facilities were completed in June  1947. 15 people ' 

Meanwhile, Bierman and  I were making clinical and  
=academic contact in the area,  including seeing a few 
%patierits on  consultation. O n e  was a man with a dissem- 
I ina ted  lymphosarcoma, with external nodules covering 
khis whole body. We had ampuls of  nitrogen mustard 
s a n d  gave the patient o n e  course. Every nodule d i s a p  

peared and  the terminal patient sat u p  a n d  demanded 
food. Sews of the miracle, which unfortunately lasted 
but a short time, spread through the city. 

We had meetings with the cancer committee. a con- 
sultative caricer board was reorganized, and  Bierman 
was put in charge of the NCI cancer teaching grant to 
the medical school. With a statistician hired for the 
purpose. plans were started to devise a national test of 

> v  

were on  the staff. 

cancer knowledge among medical stude,?ts . I . I  I ! > ! :  i l  
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T h e  laborator! reported to the medical school and to  
the SCI. Good as well as bad consequences came from 
having more than one  hureaucrac! to work with. Print. 
ing of  forms and  announcements. for  example, was 
proscribed by Government  regulations but simpl; 
achieved via the university. Travel to nicerings was 
difficult to finance by the universit!. but at that time 
easil! arranged with the SCI. Such alternate arrange- 
iiients were made possible by our  several sources of 
funds. T h e  basic allocation was from the direct opera- 
tions budget of the SCI: w e  were, in turn,  a "branch ' 
of their structure. loosely placed in the office of the 
director. T h e  experimental ward was financed by an 
SCI grant ,  one  of the largest at the time. to the medical 
school; I expended this money b! universitv rules. A 
small budget was set u p  for us by the medical school; 
this was later derived from the all-universit! cancer 
appropriation from the State. 

T h e  three sources of  funds were reflected in three 
personnel systems for  employment. With the exception 
of Bierman, members of  the scientific professional staff 
were officers in the Public Health Service. Others on 
the direct KCI funds were on Federal civil sen ice .  T h e  
clinical help were hired through the university system. 
T h e  salaries and emoluments differed and had to be 
reconciled. a reasonable problem for all but the clinical 
professionals. 

T h e  last item was an Achilles' heel of the activity. I 
had a fixed idea that clinical investigations should in- 
volve no  financial arrangements between the patients 
and the investigators. Thirty years later, I believe this 
more strongly than ever. T h e  world of the real. even in 
1917. however, was out of  focus with my beliefs. T h e  
medical school faculty derived much of their income 
from private practice--open, o r  hidden, o r  rationalized. 
I soon found that even seeing patients on  consultation 
and  not charging for  such consultation embarrassed 
the physician and the patient. 

All services were free to patients admitted to the 
laboratory ward, and  we had no  accounting o r  billing 
system. Inasmuch as officers of the Public Health Ser- 
vice were "on duty" 21 hours a day , I had control over 
their activities and  allowed no outside practice except 
for  one who supplemented his resources by emcrgenc! 
room attendance on  weekends. Such restriction was not 
applied to civil service implo!ees. whose time after 
work was their own. 

IN FLIGHT 

By the  end of the  first \ ear .  the LEO was a full) 
developed mini-experimental hospital of 15 beds in 
addition to laboratories .for ph>siologic, biochemical, 
and  immunologic work;i.The total budget was n o w  
$212,000. T h e  staff comprised 9 professional investiga- 
tors, 12 administrative a n d  technical assistants, 8 nurses, 
and  others for a total of 19 people. Residents in medi- 
cine a n d  in pathology w e F  rotated through the facility. 
I was secretart of the 
dinating Committee 
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mdrd. and  chairman of the planning committee for a 
research floor of the new medical school buildings. 
Bierman was chairman of the consultative tumor  board 
and of the cancer teaching program for the medical 
school. 

The  clinical work was oriented around two internists 
snd required collaboration and participation b) many 
other specialists. Patholog\ needs were met by setting 
up a service extension from the medical school. with a 
full-time technician and  resident, thus expanding the 
Laguna Honda  Home pathology services. Radiology 
needs were initially met bv Laguna Honda Hoine. hut 
required the purchase of a new fluoroscope. For minor 
surgical procedures. consulting surgeons provided free 
services; for major surgerc,  patients had to be trans- 
ferred to the Universit: Hospital. 

We hoped to develop isotopic radiotherap! and  as- 
miembled the necessary equipment,  including a hood 
with a collecting device on the roof four stories above. 
Three  research fellows in radiohiolog) served with us. 
but later changed careers to pathology and  pediatrics. 

T h e  professional staff had clinical appointments at 
the medical school in experimental oncology. and for 
administrative purposes they were under  the Ditision 
of Medicine. We were listed separatel) in the catalog of 
the medical school. O u r  main relation, however. was to 
the interdepartmental  cancer board o f  the medical 
school. initially chaired by the professor of pathology 
but soon replaced by Stone, the professor of radiolog). 
He  was a capable radiologist and a pioneer of the 
atomic age (2) .  

Stone was the Lmincnca &e of the cancer situation at 
the medical school. He  enjoyed complete control in his 
department and volunteered his participation in budg- 
etary and  administrative matters of the laboratory. Not  
hlaving attained this goal,  he began to draw u p  a 
“constitution” for a Cancer Research Institute (CRI) at 
the medical school. T h e  rules became increasingly more 
restrictive and formal, with long hours of acrimonious 
discussion about specific provisions that seemed trivially 
detailed. 

1 finally recognized that the planned institute was 
being set u p  for Stone as its director, and  chat I was 
seen as a Competitor for the position. I announced that 
my role would continue IO remain in the Public Health 
Service and  to head the LEO and that,  although the 
LEO would be within the proposed CRI,  I intended to 
rctain control over i t  whether at Laguna Honda Home 
or in the new facilities in the medical school. T h e  CRI 
constitution was soon patched up. and  my relations 
hith Stone became formal. T h e  medical school obtained 
a building gwnt  of $ 1  million for an extra floor to 
house the LEO. Stone decided not to become the 
director, and  instead a pathologist from Stanford Uni- 
versity. Dr.  David A .  Wood, was appointed in 1951. 
Wood. a stolid, patient man ,  headed the CRI for over 2 
decades. 

By the third year of operations,  the LEO was too 
~ S U S ) .  to get involved in institutional politics. In retro- 
spect. that was one  of the troubles: I should have made 
frequent trips back to Beihesda to solidify personal 

- 
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relationships, especially since the leddership there w; 
changing rapidly, with Dr. Leonard ,A. Scheele and  D~ 
Harry Eagle now in top positionr and Ilrtle hacL 
ground o r  sympath) about ou r  arrangements a n d  goal. 

T h e  annual report for 1948-49 prout\l\ procla,mer 
‘*The objective of the Laborator\ is ClitilcJl re5edrch I 

cancer. With the cancer patient a5 the 
inveStigatiOnS, the w o r k  is oriented d long  four hroJ, 
approaches: ( 1 )  experimental therap\ ,  pro\icjing 
material for other studies as well JS pern, l t~l~lg e\dlUa 
tion of such procedures on neoplasiic direrse: (2) ph,s 
ology. particularlv cardiovarcular anti re\pirJtory ph\. 
iology of the cancer patient. and the stud\ of n e o p l a s r l  
tissue, in uifro and hi u n a :  (3) biochemrstr\, ,nciudln 
metabolic studies on the cancer patient and in\estig;ltlo 
of specific biochemical reacrions: and ( 4 )  the stud, 0 
protein fractions Of cancer and normal itqtue of hums 
origin, utilizing immunochemical techniques for the1 
identification and differentiation .” 

This was not wishful thinking. .ilre.iti\ 19 publica 
tions were printed o r  in press, and 88 patients hat 
been studied on  the ward; this comprlred o\er 3.In 
patient-days, explored IO therapeutic chemicdr or pro 
cedures. and  expanded our  pre-LEO experiences. Th. 
pathology unit had performed 82 auropcles (18 on 0” 

patients) and  examinations of 162 hops\  specimens 
Even the isotope unit had performed 57 determindtions 

T h e  experimental chemotherapy program depcndet 
upon clinical observations for the determinatlonr o 
effect ( 3 ) .  Biometric design, random assignment. anc 
double-blinding were features of the future. Our case 
numbers were insufficient, and the approaches were 
foreign to our  clinical setting. Frankly, we did not mlss 
them at this early phenomenologic period. 

I t  did not take much astuteness to recognize that  
nitrogen mustard and amethopterin were active against 
leukemias and  lymphomas. whereas pteropterin and 
stilbamidine were devoid of useful activity. We smn 
found that nitrogen mustard did not have to be spacec 
over several days but could be given in a single dose 
and  that the induction of fever did not enhance thc 
therapeutic response ( 4 ) .  Chymotrypsin was a loca 
cancer noscrum; we tried i t  on 10 patients. and the onlx 
effect was severe anaphylactoid reactions ( 5 ) .  Ch\mo 
trypsin was not further advocated. 

H!droquidone monohenz!l ether. used in  depigmen 
tation of rubber,  was described to block melanin for 
mation. We obtained a commercial product, purifiec 
i t ,  and treateij patients having disseminated melanom: 
(6).  SO benefcial effects were noted. and the trial %‘a: 
completed without the subsequent interminate regula- 
tions of “invtstigational new drug“ promions of [he 
Food and  Drug Administration. 

Therapeufj t  approaches also included cautious evPlc 
ration of virus infections. a trend popular at the timf 
and  of hypophysectomy for adkanced breast cancc 
and melanoma. In the animal room, mice with t u m o ’  

7 7, 
i , J YATL C A \ C E R  
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idunr 2 -+Iter d compleic work-up 01 !he pdtieni. he I< discussed ,AI valf  r o u i i d ~  l o r  powhlc ihcrrpcuiic dpprorches Jnd lor  ph\siologic 
&rerrnina(ions lhdr *auld ~ s s 1 5 1  In the managernen! 01 rhe case The \oun.q palicni hdr J rclro-orhird nctlrofihrornd kfl lo ngkr Dr \ L 

\1m F Corder Dr  H R Bierman \ l r s  C Singer. V r s  0 \Iitchell Dr \I (Soldfarb. Dr  R L B \ r o n .  Jr , \Irs A Knight. \ f i r 5  

Lance. aird Dr K R Kell, 

if= 
2 =  
?i&olved the deevelopment of methods to measure intra- 
-a?.terial and  intracardiac blood pressures by means of ' ain gauges, and circulation times b! means of oxime- 
j $ s .  These measurements. as could have been antici- 
$@ted, were more useful lo r  patients with cardiovascular - oblems than for  those with neoplastic diseases (7). :$ re  specific investigations of the fate of  transfused 2 fukemia cells indicated the prodigious capacity of the 
i lgngs to remove such cells from the circulation. Experi- 

ce with various intravascular catheterization proce- 
res was leading to observations on  the vascularization 

I$ tumors and intra-arterial d r u g  therapv. 
3 Biochemical approaches included determinations of  
- r u m  catecholase (8) and urinary coproporphyrin (9); ' ither seemed useful indicators in neoplastic disease. 2[: another indication of' the need for specificit1 in 
&oplastic diseases, blood histamine values in patients 
P i th  myeloctyic leukemia were of interest (IO). T h e  rise 
in gastric lactic acid after iv administration o f  glucose in 
patients with gastric carcinoma, as investigated b: Shac- 
ter et ai. ( I I ) ,  seemed to demonstrate the anaerobic 
glycol:tic acti\ity of the tumor.  

Melcher proceeded with fractionation of tumor and  
normal tissues for the protein components as the first 
step toward !he demonstration of tumor-specific anti- 
gens. T h e  indicator s>stem was to be the sensitized 
intestine of the guinea pig. which would be exposed to 
proteins of normal tissues to ascertain residual reaction 

to subsequent exposure to tumor proteins. in  vitro 
precipitin reactions on antituinor rabbit serum absorbed 
with pool of' normal organ extracts also were being 
explored. These iittenipts t o  denionstrate tumor anti- 
gens received 110 bupport from the scientific director of 
the N C I ,  who believed that tiiiiiors elicit n o  irnmuno- 
logic response. 

AT APOGEE 

B) mid-I951 the research progranl of the LEO was in 
full swing, with the staff and budgel at a stead) state 
Publications numbered 61, with I O  more i n  press. T h e  
clinical group,  under  Bierinan. used increasingl\ more 
new sophisticated arteriographic methods that allowed 
observations on the increased ahnormal vascular suppl\ 
of tumors in man ( 1 2 , 1 3 ) .  T h e  tumor \essels responded 
poorlt to epinephrine. T h e  ahilil? to .hpproach visceral 
tumors, such as metastases to the liver. by the arterial 
route also enabled the exploration of therapeutic effects 
of chemicals introduced \$a the arterial supp1.r. 

Studies on  the physiobgic d\namics of leukoc!tes in  

man ( 1 4 )  showed the  importance of 1eukoc:te'remoial 
mechanisms in patients with leukemia and suggested 
that longer survival of leukemia leukocvtes was a factor 
in the disease. Cross-trawfusions between patients with 
leukemia and  patients wi$$ disseminated neoplasms ( 1 5 1  

more active in remobtng 

60. SO.  2 ,  FEBRUARY 19iil 

. 

. 

showed that the lung 
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Ficcnr 3.-Dr Elliott Rapaport demonstrates multilead electrocardiograph\ ai a meeting of the American College of Physicians. April 20, 
1918 Left lo rr&./ortpouad: Dr.  B. Shactcr. Or.  L. Melcher. D r .  E. Rapdport. and Miss M. Brown. 

Fii.Lnr. 4-Dr L R Melcher and M r  R R Reed immunize a 
guinea plg wiih radioaciiw antibodies against iissue proteins T h e  
rnclatolism of this radioactire-tdgged mdieridl wds then studied by 
dcierminaiion of ihe rddioacti\it! in the tisues dnd excreta of the 
dnirnal 

leukoc\tes than was the spleen or Ii\er Lungs of leuhe- 
mia patient5 were relati\ely ineffectne in the remo\al 
of white blood cells Since two-thirds of the I\mphoc\tes 

enter  the circulation through the thoracic duct, this 
duct was catheterized (16). Regardless of the peripheral 
lymphocyte or granulocyte count, the lymphocyte count 
in the thoracic duct lymph remained stubbornly the 
s a m c  Drainage of lymph fluid u p  to 10 days did not 
alter the p e r i p h e r a l ~ l p p h o c y t e  count. T h e  resulting 
information showed that lymphocytes in lymphatic leu- 
kemia d o  not gain access to the blood in increased 
numbers through the thoracic duct .  

Experimental chemotherapy was attempted with 
about a dozen compounds (17-19). Activity was limited 
to alkylating agents. antifolic acids, and hormones. 
Triethylenemelamine was an interesting addition to 
nitrogen mustard;but less predictable in its effects (20). 
Cortisone and  adrcnocorticotropin became available in 
small amounts a n d  were used in children with acute 
leukemia. It soon became apparent that, although re- 
missions were ind lced ,  their duration was brief and 
did not add  to the wrvival period ( 2 1 ) .  

In the absence of formal controls o r  contratests, we  
began in 1948 to analyze historical experiences in the 
survival of  patient$with malignant diseases; these expe- 
riences were culled from the records maintained bv the 
tumor registry of the University Hospital. T h e  late Dr.  
Eschsholzia Lucia, a trained statistician who was with 
the registry at t h a t ~ m e ,  not only facilitated the anahses 
but provided for *e an intense postgraduate course in 
statistics, a topic,. which I had not been exposed p J NATL CANCER I\ST 
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nsfu5ion of b l m i  between 2 pawnis. Bv means of an arters-to-arler\ cross connection through polyeth,lcne tubes 
with the aid of anticoagulants. up to 150 liters of blood were exchanged between 2 pattents on 12 occasions Fundal 

d\namic oh\s iology of blood cells, as well as some cllmcal therapeutic benefits In patrenrs w1:h marked 
@e made porstble b\ thi i tcchnique.  

2 %  
s r b a l  education. 

analyses of survival and  the effects of 
L. nd therapeutic factors on  survival were '3 the leukemias (22, 23) ,  lymphomas (24. 
fe$st cancer (26). For the leukemias and 
5 Bo increase in survival could be dernon- 

e 30-year period from 1918 to 1948, nor  "I be related to  therapv (27). Earlier reports 
i a  re  also indicaited that the survival had  
$@le, thus reinforcing the possibility that 

~ h g  was a palliative for symptoms. 
t early 1950's a mounting debate arose 

& o n e n t s  of the classic Halsted radical mas- 
oacance r  of the breast, proponents of ex- 
% p i o n s ,  and  critics who could elicit no  statis- 

Ior operative removal beyond simple mas- '8 surgeons at the University Hospital had a 
IS ecord of their breast cancer material, main- 
i a devoted secretary who would eventually 
own breast cancer and  die therefrom. Life 

il!sis of the material failed to  reveal improve- 
survival, but the radical operation had been 
therapeutic approach over the 3 decades of 

ice. T h e  similarity of the results with those 
1 from other centers and with the use of some- 
ferent approaches did cast doubt on the inviol- 
f the classic concepts. 
151 the first rumblings of criticism also came. 
ofessor of medicine had a long, friendly chat 
e ,  informing me that w e  were being accused of 

CASCER INST I ISC; 

and a 
menial 
blood 

performing drastic, deleterious procedures on patients 
and  that the release form we had devised for admission 
IO the research ward was "ps)chologically harmful." 
'The sources of the criticisms were not identified. but 
we were in the middle of the sticky area of experimen- 
tation on human beings. 

O n  a tr ip to the NCI. I was asked to see the director 
of the NIH and  was accused of experimenting on man. 
T h e  procedure particularly condemned was hypophj- 
sectomy for malignant melanoma (28). 1 pointed OUI 
that the procedure was not being done  by us at LEO 
because none of us would know how to d o  one, but it 
was being done  by the respected. nationallv kiiown 
neurosurgeon Dr. Howard Saffziger.  Moreover. h \ -  
pophysectomy for advanced neoplasFs was also being 
investigated in Sweden. 

Whatever may have been the injustices o r  lack of 
communication, remedial steps obyiouxly had 10 be 
taken. We instituted written protocols for all new depar- 
tures in ou r  clinical research, which 4e asked the cancer 
board of the medical school to review. A symposrum 
arranged with Dr. Otto Guttentag-Ion the subject of 
human experimentation was held in? October 1951, and 
was well received. An almost visible.thawing of atntude 
was felt by the airing of the problem. We gathered the 
four presentations for publication but were stopped b! 
the S I H .  They ,  too. were grappling with this stick' 
problem and  formulating their guidelines for the Clinl- 
cal Center that was being built i dpe thesda .  In some 
way, an enunciation from C a l i f d i a  was considered 
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contrarv to possible policv. Letters and  telegrams were 
exchanged. with the dean emerging as a champion of 
academic freedom. .4pproval tinall) arrived. with in- 
tiructions that I not be identified with the NIH. T h e  
proceedings finall! appeared in the February 27. 1953, 
issue of Sciertcc 16 months after the meeting (29) .  T h e  
papers. in which 1 took the research worker's point of 
riew and Cuttentag spoke on  the phvsician's point of 
view. have become classics and  have been included in 
rnant subsequent compilations on rhe subject. 

DESCENT 
.Although I thought w e  had met the challenges and 

had served a useful purpose in confronting the issues, 
we also drew attention as real or possible troublemakers 
or sources of institutional emharrassment,  both in San 
Francisco and Berhesda. How much this contributed to 
our demise ? )ears later remains unknown. but i t  
certain]\ must have been an influencing factor. 

Our  11 pe of work was not free of coniplicatlons. Our 
patients. of course. had advanced disseminated neoplas- 
tic disease with fatal prognosis, and  they were informed 
of ou r  procedures. The re  was a 210-pound Texan with 
tli\cocis fungoides. who looked like a raw steak. By 
;irterial infusions o f  nitrogen mustard (30) .  his excremi- 
Lie) cleared remarkably. Attempts to clear his face. 
however, caused development of a hemiplegia, and he 
IlnKered for months w a nursing problem. One ele- 
tlllig. a terminal patient with lymphosarcoma l i t  a ciga- 
retle in his ox!gen tent and  sustained fatal bun-ns. But 
for the most dramatic investigations. such as c r o w  
tl-.lti,futions of blood o r  drainage of the thoracic duct ,  
eLer\tliing went smoothl) .  Sei ther  were we criticized 
i n  our aitempts to induce virus infections in children 
wth acute leukemia. after w e  observed a remarkable 
reinis(ion in one  little patient who developed chicken 
pox bithour our  help (31). 

k%'e e\entuall \  admitted almost 500 patients to the  
eqperirnental ward. These were o u r  main professional 
concerns and where ou r  duties a n d  devotions lay. T h e  
patientc were screened carefully before admission. They 
had to undersrand the experimental nature of our 
*ork, and every procedure was again explained to Q 
ihem the initial release form even i n h d e d  agreement 

8 tqligencc. nor deprtve patients of recourse to legal 
2 mons. but i t  did set the tone a n d  nature of our  

relaiionshlps In all our  5 \ears  of operations, not d 

E W e  threat or implied threat of action against us was 
e, w e d  Two patients dld instrucr us to terminate ou r  

W m p r \  ai therap\ 
3 Illwnuch as we had n o  fiscal arrangements with the 

Pd'ients we had to guaTd ourselves against being con- 
'ic'crcd a conkenient dumping  ground for patients who 

[ermindl in regard to their phbsical o r  their finan- 
'Ia1 condirton B\ insisting upon complete control oyer 

' Our we avoided the problem quite success- 
""\ dl the cost of being consldered uncooperatlle b\ 
wme of our confreres ' rek P n t m t s  insisted on  mdhlng contributions. the 

$3 2 y 10 an aiitops\ T h e  understanding did not absolve us of 

' 

largest one  being a pickup truck that was used to 
accelerate the delivery of supplies from the university 
Storehouses. T h e  process of getting the truck accepted 
by the Government was ludicrousl) complex and 
lengthy. We Set UP a petty cash fund for the other 
contributions; from this a television set for the ward 
was purchased. 

I remain convinced that investigations on man should 
be pursued in absence of financial relationships between 
the subject and the investigator. Evidence was ample in 
our experiences to indicate how little realit\ was con- 
tained in the demand for complete infornled consent 
by the subject, which is now accepted dogma and a 
stringent requirement. A much more realistic safeguard 
is the independent doctor-counselor suggested by Gut- 
tenrag (29). Even there, the ethical problems do  not 
adequately encompass children, mental mcompetents, 
and  the trusting and  ignorant. 

We dealt with people with fatal afflictions predicted 
to be of rather short  duration, for whom standard 
treatments were ineffective o r  unavailable. T h e  bravery 
and  fortitude o f  the patients and  their families were a 
constant wonder. Who can forget the brave joung wife 
of a man whose face was being eaten away bv a mixed 
tumor?  She nursed him at home and  one night he 
mercifully died, an emaciated Quasimodo without a 
recognizable face. Who  can forget the beautiful children 
with acute leukemia, in whom remissions were induced 
with methotrexate o r  cortisone, and  who then would 
relapse and  die before one's eyes? It was always the 
young father who would collapse, and  the mother who 
would bear u p  unde r  the tragedy. M y  advice to such 
families was to conceive another child, and often the 
mother was already pregnant.  

All the drugs and  procedures we had were so limited. 
so temporari  in  their effects. Yet despite all cautions, 
the placebo effect was evident in man\ of our patients. 
In anticipation ot a miracle, they would eat better. 
sleep better, require less narcotics. and even gain some 
weight. Such improkements were ephemeral,  and w e  
learned to anticipate them m d  not to confuse them 
with therapeutic effecis of our  drugs.  

T h e  patients had to know thev had cancer before 
admission. and  alniori all of them did.  A woman with 
disseminated breast cancer. however. would ask us not 
to tell her  husband; her husband had just previously 
asked us not to tell her .  Cancer was seldom mentioned 
after that-an unwelcome intrusion known (0 all but 
recognized b)  none. 

How important is bpdc contact! T h e  d) ing woman 
whose face you stroke and  whose hair you rearrange, 
and  the smile that passes between you. The  hand of the 
father of the 1eukemic:child that you grasp and feel i t s  
flutter,  its sweat, and  .\he amost electrical transmission 
of his woes to you. We; ioo, wept. 

T h e  whole staff-physicians. nurses, dieticians. and 
attendants-was immersed by the activities. .After sev- 
eral deaths. in rapid syccession, of patients who had 
become their friends ad'well, one  wanted to send the 
staff for a vacation to a&age their grief. So. i t  was not 
a detached, cold expe r i4ce .  I r  was a ver) warm, human 

$ 4, J HATL CANCER ISST 
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esperieiice that could not be comniunicated 10 those 
who had iiot had <uch an enrichnient in their lives. 

The  rt ;rf frvac  loling. hut we did have one  death.  Dr. 
Sellie Hallid.i\, a hiochetnist who supervised ou r  clinical 
lahor;itor\. had ~hro i i i c  ulceratite colitis. Her last few 
weeks were ;IS he.irtrending a5 a i l \  of the deaths from 
cancer 

LEO WA(S involved in t w o  major extracurricular acri\- 
itie+. I W;IS for 7 \ears  the esecutite secretor\ tor an all- 
uiii\ersit\ cancer research program. which ;dlocated 

I.soiire $ 3 ( l O , O O ~ l  per t ea r  for projects oii three ciinlprtses 
8(3_71. BierniJti conriiiued with the a i i t iua l  n;ttiotial ex- 
%mination oi' medical and  dental student\  ( 3 3 ) ,  which 

\*as foiriid to he the otilt evalti;tii\e attempt 

&t the ut i i \erw\  and orher hocpttnlr i n  the ;Lre;l. aiid 
esitlents and research fellow? in niediciile. p;rtholog\, 

One  of the origiiial purposes of LEO was to have 
i Ptid radioloK\ rotated through o u r  clinical facilities. 

: 6e;isons: personalit) clashes. Cliniciatis considered the 3 , t ho ra to r \  worhers to be available for [heir  projects. 
j " h e  laborator3. workers were of a different mind ,  and  
j 8, force collaboration u'as hopeless. Instead. the staff 
2. etit their separate ways. with collaboration e\olving 

ion taneous l \  between individuals as they found prob- 
C ms of mutual interest. I retain a great amount  of 
'-&epticism about programs in research based upon 
:@laboratiw interactions between mature investigators. 
3mpeciall: in programs designed for others by adniinis- 

five supervitors. Things simply don't work that way. 
force the iscue results in rebellion, noncompliance, 

technicians rather than tnde- 
sources of original ideas. 

= e  
3 8 '  
!vE CRASH 
36 
E 3 h e  apogee and the nadir of LEO were only a year 

rlniics continued to show the importance of the 
uBgs in the requestration and  release of leukocytes 

i n F  the circulation ( 3 4 ) .  Additional studies reiterated 
1% leukemia cells often hdd a longer life-span than 

mal leukocytes. Petrakis (35) measured bone mar- 
temperatures and  pressures. which were elevated 

in 8eukemia pat~ents .  He  and  Dr.  Serafeim Masouredis 
~ 1 %  determined the blood flow in human bone marrow 
by clearance of radioiodide and found it increased in 
leukemia patients. 

Bierman et a l .  ( 3 6 )  performed percutaneous portal 
vein puncture on 45 patients. measuring glucose and  
ox\gen consumption and  blood flow. Portal venograms 
were obtained In this technique. and a dtspute oxer 
priorit\ inimerliarel~ occurred w i t h  the r ; i t l i o l o p  de- 
O:L rr tile i I  t 

I SATL CAYCER I Z S T  

t I(.LI)L A - V i s $  P Miller. Dr. S .  P. Md%ouredlr. and \Ir $ 
Shumwa srudting ihe clearance rale of  rrdioiculinarcd dlhllm,,l 
lroni the bone marrow 01 a parrcnr with Hodgb.in.5 dlrea.e \,,t~I 

clear:ince rare%. probirhh a rnanifesiallon of iricredrcd h l n ~ l  t inr,  
niarLedl\ increase in some patients with IeuLetniJ. par, ,c , , lari ,  
!how * n h  acute drsease. 

I n  experimental chemoiherapy. 10 chemtcalr 
f r ied,  the most interesting being the new GT-41, C I ~ $ ~ ~ , .  

ered hi Dr. George Timrnis of London and ,etellrudil, 
to be known as busulfan or M>leran (37) .  Sattsfactor, 
responses were achieved in 16 patients with m\elocitlc 
leukemia. T h e  news that we had an interesting new 
agent for m\elocytic leukemia spread rapidl), 2nd a 
small flood of patients with the disease appeared b\ 
referrals. 

Sitrogen mustard and its analogs continued to hc the 
mainstay. along with methotrexate and cortisone. Coi- 
chicine, alloxan. azaguanine. Sile hlue. the S r n m o  
marcrrccrir pol\raccharide, and a soluble meth\lchnian. 
threne were tried without therapeutic effecr. 

T h e  Uni\ert i t \  Hospital experience wi th  leul.eini;i>, 
lymphomas, and  hreasr cancer was anahzed.  Our C O I W  

parisons with historical contt.o1ct s u c h  JS acute Ie~ILwu,~ 
in children, denionstrated ti0 signilicant impro\eriiciir. 
in survival. We concluded i h a  our  rherapeutic I I I . I I I I ~ -  

illations, including those with ohjecli\e effectr OII I I I ' I I ~ I I  

niass, were palliaiive of s\ l l l ~ ~ t ( J i l i +  hut did iiur ,ii rr\i 

the neoplastic process and  progression 
Laboratory investigations i l l  inimiinolog\ . i i d  h o -  

chemistr! were also progressing satirtactorih \leltlict 
and  Slasouredis prepared radioiodine-tagged ~ni lhwI\  
IO ovalbumin as a simplified niodel for extcnsioil 11) 

more complex proteins. $he t'ate ot' the antigeti .111(1 

the antibody in  guinea piEs was detertntned. wi th  ihc 
conclusion that iodine-labeled ;intibodies could be l l m l  

as indicators for the presence o r  ahreiice of  d n l w l l l c  

proteins in vivo ( 3 8 ) .  T h e  I&chniques were then dPPllctl 
to anti-virus antibodies. f i r s t  to ectromelia and firl,l'" 
to the mammarv furnor agetit i n  mice (39) Thew 
tu rn ,  were preliminary 1 0  the pl;iriiied refurl1 10 l lurl lJ1l 

tumors .rnd pos5ihle idenlipcation o f  specific J I 1 l ' K C I I I 1  

coiri potieti i s .  
Shacter, with Dr.  Ce Entenman ( 4 0 ) .  ~ t u d l e ' l  

vdq, 60 ,  xo 2 .  FEBRL'*R\  I"'' 
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PlastnJ w l f h \ d r \ l .  iiiclutlitig its iiieasureriietit duritig 
[ h e  grow[h Jnd regression of .I rat I\nipho\arcoma. 
Decreases in w l f l i s t l n  I levels seerneti io reileet increa\es 
i n  >ulf1l\ 

Dr. Jo\epti Shack, who was transferred i o  LEO from 
the 'iC1. worked with others ( 4 I )  oti nucleic acids aiid 
rlucleoproteiii., Iron1 cdlf th! rnus a t id  mouse I\ inphoiira. 
Drs. Francis Crick ;iiid James W a f w i i  <iiinounced iheir 
resolutioii o t  (lie s r u c t u r e  of  the D1.A tiiolecule in 
1953. PobtuI.itions i i i  that held here  being litcide h\  
others: the h!dckhoard in  Shdcli's labnr.tior\ w;is lilled 
\*ith odd diagrariis of  possible strttctur.e, rhai pet.li,ips 
could be tested h\ ttudies with depols niei.i*e\. \ leLlti- 
r\.hile. he W J T  linditlg solile diqitici (litleretice3 i l l  (lepo- 
1 %  iiierases evrracted froill mouse veruiii atid froiii ,I 
nioute I \  inphonia 

O u r  i so~ope  unit. iiiitler Slamliredis. JIW \Om\etl 
clinical protlcictrxir\ ( 4 2 ) .  and [he iii.iteria1 111 the pxth- 
ologv unit allosved some reports 011 unusual nietasi.lses 
( 4 3 , W ) .  

I was uiiaware of the fact that o u r  lare .ilre.ld\ was 
sealed. t'isks canie from t h e  direcior 01 the  \ C I  . i i1 (1 
f'rorn the Surgeoli General; horti were i . i c i t u i - i i .  uiicoiii- 
iiiutiicatibe, and ohsiousl! pessiniistic. T h e  Cliriical Cen- 
ier w r l ~  about to open, a n d  1 was told that 15 beds i n  
San Francisco could in n o  wa! be justilietl uheii the\ 
%ere concerned abour filliiig 500 research beds i n  Be- 
rhesda. Further concerns about the stafliiig continued. 
inasniiich as clinicians were a new addition to SIH and 
the salaries that could be paid were not coinpetitixe. 
Thus  clinicians deplo!ed elsewhere were being pulled 
hack to Berhesd;i. ,inti Biermati and hi, a s ~ o c i a t e ~  were 
atnong w c h  candidates. Dr .  Jesse Sfeirifeltl wa5 trans- 
ferred t o  S C I  IO develop isotope studies. H e  eventually 
became .Surgeon General of the Public Health Service. 
after two rours . i t  S C I  and  a period &it the Universit) of  
Sour hern Cali for n ia . 

I was rioi priv! to the  high-lese1 discussions about the 
fate of the LEO that ma! have taken place at NCI or 
the iiiii\crsit\. 111 April 1953, I received official notifi- 
c;itiott ihat oui clinical acttviiies would not be supported 
afrer Julie 30 This decision. the notification stated. 
'' . i \  h'tsetl nil bUdgeinr! considerationq and rhoiilrl 
iii)i he I I I ~ C I ~ I C ~ C ' ~ ~  . I \  A ielleciioii oii the qualit\ of  the 
borL " r h e  director 01' the CRI offered sympathy: the 
dean became una\ailable: the local press was indignant: 
hut the d,ecision was final. Places for [he  professional 
stall were niade available at the SCI in Bethesda, each 
on .in intlisidual bdSiS. T h e  research floor that had 
been added to the new medical school budding for our  
u5e. and was to be completed soiiie months later. 
quicLl\ accluired other  occupants on  ihe plans. 

The  lasc {ear  was a s a d  one ,  spent with the remnants 
of the basenrenr laboratories and  the aiiirnal room. I 
returned to m\ old interest, research oil the adenoma- 
tous lui ig ti1tnor iti mice, and developed some quantiia- 
t i \ e  studies with Dr .  Milton Polissar ( 4 5 ) .  Bierman 
hec.iiiie scirniltic rlirecior of  the Cit\ 01 Hope Hospital 
111 Du.irte$ Cdifornia .  tahing Drs. Keith Kell! and Ralph 
Br\oii wirh him.  Shaci.. Shacter. and Dr. Laurens White 
l r~nsterred ro Bethesda. but Ifelcher hen1 i n f o  privaie 

uiiIi/:irioii t)s proIiter;itiiig tiS\ue=. 

"JL hfl. \O 2 ,  F E B R L 4 R b  19iN 1 1 , 

practice in allergy aiid Petrahis tourid d ,pot on [he 
facull{ of the medical scliool. B r o w n .  our  itisaluahle 
h e d  iiiirse. was already . i t ihe Cliiiical Ceilier. .Ind 
lfeasee accompanied me Ea51 

Thus  after i !ears. j i l l l  patients. 1.6 niillioti 1950- 
vil1laKe dollars (plu> anothei. $ 1  i i i i i l i o i i  f o r  construction 
we iierer occupied], clntl o i e r  130 publicatioils, the 
LEO  ah closed ( f h ) .  \ I \  trite aiiti I were guests ai a 
TllediClll K h O d  f . iCu! t )  tliniier .iI which I Wd5 presented 
a pirchiiieiii scroll. An adiiiiiiiqrative officer came 
I'rotii Bethestla i t )  lake charge ot the Go\ernment prop. 
e n \ .  

T h e  real farewell was oil J u n e  i, 1954. The Tin 
.\tiKel rliyhl cluh on the Eiilharc;tdero, opposite [he 
$hip pier\ ofSan Francisco. N.IS renied for the occasion. 
Onlx ihe LEO t f d l f  was iii\rretl .ind the! all came. 
.Alcohol flouecl aiid the atmosphere became heat! with 
>eiilimeiit, loud singing. and a camaraderie described 
;iiiioiig s u r \ n o r s  of sinhing 9litps. 
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Michael B. Shimkln3 

Four voluines hound iii (;o\eriiilli~i1t-green a r e  ar- 
ra \ed ai nix lelt. T h e \  recor-cl 'I i-\e:it period of  cancer 
research, ni\ life, aiid the li\es of reteral hundred  
patients and other  people. l h i s  is (lie \irihle residue of 
the Laborntor\ of Experimental Oiicologv (LEO),  a 
collaboraii\e actitit! between the Sati,onal Cancer Inrti- 
tute ( S C I )  and the Universit! of Ca!,ifornia School of 
Medicine i i i  San Francisco; I headed this activity be- 
tween 1917 and 1951. T h e  volumes consist of  annual 
reports. a collection of published reprints, a scrapbook. 
an album of pictures-and some memories. 

This collection of four volumes probabl\ i s  unique.  I 
ma\ he the onl\ one  who had read exert word herein 
contained Dr Nicholas Petrakis. a legac! from the 
LEO who remained at the medical school, retained the 
brass plate from the front door-d relic that undoubt- 
edl! wi l l  O U I I ~ S I  the  papers l'et the experience, as an 
earl\ example of a regional cancer center, retains heu-  
r i 5 i i c  raiue5. perhap5 mocil\ negatite one? 

THE LAUNCHING 

A constellaiion of occasions and  ciri:umstances differ- 
entiated into the LEO. After 8 \ears  at the NCI and  
war service with a parade of acron\mic agencies (OSRD, 
USRRA.  SHAEF. a n d  WHO) ,  I wanted to settle down 
in a n  academic en t i ronment  and  ,contribute to the 
solution of the cancer problem.  !Surgeon General 
Thoma5 Parran agreed to such an arrangement and  
even edited an expiorator) letter that I drafted to Dr.  
Francis Scott S m \ t h ,  dean of  the University of  Califor- 
nia School of Xfedicine in San Francisco, my alma 
mater. Dr .  Roscoe R Spencer. director of NCI,  was 
fa\orable to the concep! of colonies arid alsoencouraged 
m e .  

One  of the members of ihe Sational .Advisory Cancer 
Council in 191ti was Dr.  Robert S Stone,  professor of 
radiolog\ at ihe Uni\ersit\ of Califor,nia Medical School 
in Sari Francisco and  a medical director in the  hfanhat- 
tan Project He  heard about me from his academic 
dssociates and from m \  in\olvement with an extension 
of ihe llanhatidn Project at the  S C I  Dr. Egon Lorenz, 
who was r tud\ ing the lifetime effects of low levels of 
radidtion on several species of rodents. was having 
difficulriee with the pathologist assigned to him for ihe 
heiiidloiog\ work. I was dsked to take o \ e r ;  in the 
pi-ocess. I learned some hernaiologv. 

O n e  day I was asked to meet Stone. We chatted, and 
I expounded ni! ideas on a well-supported combined 
clinical-laboralor: unit on cancer research in an aca- 
demic envi ronment .  I wanted to demonstraie that 
biomedical research programs of i he National Institutes 
o f  Health ( N I H )  could develop as colonies of full 
partnership with iiniLersities and  that such research 
should be pursued b\ full-time research teams. Stone 
was interested. and  careful. T h e  dean and  his cancer 
committee were in favor, he said, but n o  mone) ,  no 
space, n o  academic positions were available 

Despite these discouraging words, an exchange of 
letters between the president of the Unitersit! of Cali- 
fornia and  the Surgeon General of  the Public Health 
Service formalized an agreement.  A sum of $40.000 was 
allocated from the budge! of  the NCI. and  negotiations 
for space were on the way in San Francisco. Dr .  Howard 
R .  Bierman, about to leave the  Navy, appeared on the 
scene via an introduction by Spencer. He was a graduate 
of Washington Universit) in S I .  Louis and an enthusias- 
tic physiologist who was taking out a patent on a new 
strain gauge ( I ) .  H e  appeared to be a good man around 
whom to develop clinical investigations. a n d  a civil 
service position was obtained for him. He proceeded 
ahead of  me to  San Francisco, where 1 arrived in 
J a n u a n  1947. 

Space for LEO was found at the  Laguna Honda 
Home ,  a facilit! for the aged poor of the citb's Depart- 
ment of Health. I t  was a casIIe housing some 1.500 
souls, whose averagc age  was over 85. T h e  name, 
meaning "deep lake" in Spanish, was derived from its 
proximitk to a water reservoir about 3 miles south of 
the  medicdl school campus  on Parnassus Hill. San 
Francisco's director of Public Health, Dr Jacob Geiger, 
was a n  old Public Heallh Service officer from the plague 
days in California. o big, pleasant diplomat with a 
hobbk of gatheriiig medals He ,  the dean .  and the 
director of ihe Public Health Service dlsrrlct compiled 
the necessary documents of  agreement. and  for the 
rent off10 per  \ e a r  we acquired two floors of one wing 
of the building T h e  upper  floor was to house the 
clinical beds and  facitities; the lower floor was for the 

' Rccci\ed J u n e  311, 1977. dcceprcd Scpicmhcr R .  19 i7  
Supporicd b\ Public Hedllh Sertice contrdcf \ I H  263-76-C-0419 

Dcparimeni of Cornrrlun,i\ M c d ~ c m c .  Schml of  Mcdicinr. Lni-  
from t h e  National Cdnccr Iiisfifuie 

vcrsiI$ of California at Sgp DieKo. LaJulld.  Calif 9?093 
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T h e  laborator\ reported to the medical school and tc) 
the \CI Good as well as brd  consequences came from 
hat ing more than o n e  b u r e a u c r w  to Horh with Print. 
ing of  forms and  announcements. for e\ample. haS 
proscribed b\ Go \e rnmen t  regul,irlons but simpl! 
dchieled \ I J  the  uni\ersit\ T r a \ e l  to nieetings has  

basic Idboratories. ph!siolog\ equipment, and  animals. 
Iniiriediatel\, we ran into long discussions with the 
administrator of the home, who was not at all sure  that 
rats and mice were included in the agreement.  T h e  
jdininistrator was a dedicated man with rnuch tinie on 
hi3 hands, and discussioiis with him were iiitermiiiate. 

Contracts were let via the medical achool for coiistruc- 
tion in  our  area,  and  reimbursement from the SCI was 
arranged b\ one  telephone call. Surplii\ I.ihor.itor\ and  
ollice equipment accumulating from deiii~ihiIi/,itioii H a5 

:e;isiI\ p r o c u r e d .  a n d  we were soon iiiuiiiticentl\ 
I equipped. B v  summer  we were i n  place !;urxeoii (;en- 
Eera l  Parran dropped in to gi \e  his blessing. 
.c 

5 ~ F I C L R L  I --Surgeor1 General Thomas Parran (&JO Inspects the LEO, 
H a \  27 .  1947. Dr \! B Shimkin ( c m l n l  and Dr H R Bterrnan 

J - t r rght i  

% T h e  basic staff was quicklv assembled. Among the 
i !earlier additions were a biochemist. Dr .  Bernard Shac- 
. u te r ;  an J4 D.-Ph D .  immunologist, Dr .  Leo Melcher; 

%and a ph\sicist. hfr. Bruce Shumway. But most impor- 
3 %tan[  were IH'O indispensable women who reall\ ran the 
: $place. Miss Doroth? Vessee. chief administrative assist- 3 :ant: and \4iss Xlarjorie Brown. chief nurse.  By the time 
1 . 2 t h e  facilities were completed in J u n e  1947, 15 people 

t were on the staff. 
.- kiednwhile. Bierman and  I were making clinical and  
Cacademic contact in the area,  including seeing a few 
opatients on consultation. O n e  was a man with a dissem- 
.Einated I )  mphosarcoma. with external nodules cot.ering 
i h i s  whole bod! We had ampuls of nitrogen mustard 
oand gave the patient o n e  course. Ever! nodule disap- 
Zpeared and the terminal patient sat u p  and  demanded 

food. Sews of the miracle, which unfortunateh lasted 
but a short time, spread through the city. 

We had meetings with the cancer committee. a con- 
sultative cancer board was reorganized, and  Bierman 
was put in charge of the NCI  cancer teaching grant to 
the medical school. With a statistician hired for the 
purpose, plans were started to devise a riaiional test of 
cancer knowledge among medical students 

3 9 

: v  

- 

J S A T L  CAZCER I \ S T  

difficult to finance b\  the unir,ersir!, but at [hi t  time 
rari l !  arranged with the SCI .  Such alternate arrange- 
iiienis Here made possible b\ o u r  several sources of 
fund,. T h e  basic allocation was from the direct opera- 
tion, hudKet of the SCI: we were, i n  t u rn ,  a "branch" 
of iheir rtructure. loosel) placed i n  the  office of the 
director. T h e  experimental ward was financed by an 
XCI grant ,  o n e  of the largest rt the time, to the medical 
school; I expended this mone! b\  universit! rules A 
sinall budget was set u p  for us by the medical school; 
this was later derived from the all-universit\ cancer 
appropriation from the State. 

T h e  three sources of funds were reflected in  three 
personnel s \  stems for  emplo \ment .  With the exception 
of Bierman, members of the scientific professional staff 
were officers in the  Public Health Service. Others o n  
the direct NCI  funds were on Federal civil sen ice .  T h e  
clinical help were hired through the universiit sjstem. 
T h e  salaries and  emoluments differed and  had to he 
reconciled, a reasonable problrm for all but the clinical 
professionals 

T h e  last item was an Achilles' heel of the  activitb 1 
had a fixed idea that clinical investigations should in- 
volve no  financial arrangements between the patients 
and the investigators Thir t )  vears later. 1 believe this 
more stronglt than ever. T h e  world of the real, even in 
1917, however, was out of  focus with my beliefs. T h e  
medical school faculty derived much of their income 
from private practic-pen, o r  hidden,  o r  rationalized 
I soon found that even seeing patients on consultation 
and  not charging for such consultation embarrassed 
the physician and  the patient. 

All services were free IO patients admitted to the 
laboratorv ward, and  we had n o  accounting o r  billing 
system. Inasmuch as officers of the  Public Health Ser- 
vice were "on d u g "  21 hours a da! , I had control over 
their activities and  allowed no outside practice except 
for o n e  who supplemented his resources b\ emergent! 
room artendance on weekends Such restriction was not 
applied to cnil service einplo\ees. whose time after 
work was their own. 

- 

IN FLIGHT 

B\ the  end  of the first \ ear  the LEO w a s  d full\ 
de\eloped mini-experimental hospital of I3 beds in 

addition to laboratories for ph \  siologic. biochemical. 
a n d  immunologic work, T h e  t o t a l  budget bas  noh 
$212,000 T h e  staff comprised 9 professional in\estiga- 
tors, 12 administrative and  technical assistants 8 nurses, 
and  others for a total of 19 people Residents in medi 
cine and  in pdtholop  wer t  rotated through the facilit\ 
1 was secretari of the 
dinating Committee 
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board, and chairman of the planning committee for a 
floor of the ne% medical school buildings 

Bierman was chairman of ihe consultative tumor board 
and of the cancer teaching program for the medical 
school 

The  clinical worh was oriented around 1\10 internists 
and required collaboration ind  participation b\ man) 
other specialists Patholog! needs were met b\ aetting 
up a serrice extension froin the medical school. with a 
full-rime technician dnd resident. thus expdnding t h e  
Laguna Honda Home patholog\ serbices Radiolog! 
needs h e r e  initiall\ met b\ Laguna Honda Home.  hut 
required the purchase of a new fluoroscope For minor 
surgical procedures, consulting surgeons pro\ided free 
senices, for major surgerx. patients had to be trails- 
ferred to the L'nibersitt Ho5piial 

Me hoped to de\elop isoiopic rdtliotherdp\ .Ind as- 
sembled the nece,sar\ equipnieni including a hood 
with a collecting detice on the roof four srories a h w e  
Three  research fellou5 i n  radiohlolog\ ser ied with u1, 
but later changed careers to patholog\ and pediatrics 

T h e  profecsional staff had clinical appointments at 
the medical school in  eyperimental o n c o l o p ,  And for 
administrati\e purposes the\ Here under the Di\ision 
o f  Vedicine h e  were listed reparatel) in  ihe c,it,ilog of  
the medical school O u r  mairi relation. howe\er ,  was to 
the interdepartmental cancrr  board of the  medical 
school, initiall\ chaired b\ the professor of patholog\ 
but soon replaced b\ Stone. the professor of radiolog\ 
He hac a capable radiologisi and  a pioneer of the 
atomic age (2) 

Stone Has the eminence grut of the cancer situdtion at 
the medical school He en jowd complete control in his 
department and rolunteered his participation in budg- 
etari and administratibe matters c f  the laborator) hot 
habing attained this goal he began to draw u p  a 
'constitution ' for d Cancer Research Institute (CRI) at 
the medical school T h e  rules became increasingly more 
restrictive and formal, with long hours of  acrimonious 
discussion about specific prorrsions that seemed triviall) 
detailed 

1 finall\ recognized that the planned institute was 
being set u p  for Stone as its director, a n d  that I was 
seen as a competitor for the position I announced that 
my role would continue to remain in the Public Health 
Service and  to hcad the LEO and that. although the 
LEO would be within the proposed CRI ,  I intended to 
retain control orer  i r  whether at Laguna Honda Home 
or in  the neH facilities in  the medical school T h e  CRI 
constitution was soon patched u p ,  and  m\ relations 
h i t h  Stone became formal T h e  medical school obtained 
a building grant of S I  million for an eytra floor to 
house the  LEO Stone decided not  to become the 
director, and instead a pathologw from Stdnford Uni- 
\ersit\,  Dr Dabid A Wood, bas  appointed in 1951 
Wood a stolid. patient man hedded [he  CRI for over 2 
decades 

B\ the third )ear  of operations, the LEO was too 
to get invol*ed i n  institutional politics I n  retro- 

TPect, that was one  of the troubles 1 should have made 
irequeni trips back to B e t h w i n  to solidif\ personal 
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relationships. eSpeCiall\ since the leddership lhere  was 
Changing r a p i d )  I with Dr Leonard \ Scheele and D~ 
Harr \  Eagle n o w  In top pOSltlOil\ A n d  H i i h  Iltlle hack. 
ground o r  s \mpath\  dbout our  arrangements a n d  

"The ObJectibe of the Labordioi\ 15 ~i~~~~~~~ re5earch 
cancer k i t h  [he cancer patient the i O C d l  of 
~n\estigaiions. t h e  work is orienred along four  hrodd 
approaches ( 1 )  expenmental ilierdp\ proiicling L l l r l l C d l  
material for other studies as H e l l  perniiiilllg e \ d l u a -  
tion of such procedure5 o n  neoplastic diredse (2) ph \ s l .  
oIog\ particularl\ cardio\dTculdr dnri  rebplraior\ ph,s- 
lolog\ o f t h e  cancer patient. and the stud\ 01 neop\asiic 
tissue, i n  kvtro and I I I  iwjo ( 3 )  blochemisir, l l l c ~ u d l n g  
metabolic studies o n  the cancer patient and in\e5tlgallon 
of specific biochemical redctions and (41 ihe s tud\  of 
protein frdCtiOnS Of Cdilcer dnd normdl ii55Lle o f  h u m a n  
origin. utilizing imniunochemlcdi technique., tor their 
ideniificdtion and ditferentiaiion 

ilre.id\ 19 publica 
tions were printed o r  in press and XR patients had 
been studied on the Hdrd. this conipri\ed o\er  3 II(WJ 
patient-da\s. explored 10 therapeutic chern1cdl5 or pro- 
cedures, and expanded our  pre-LEO elperiences The 
patholog, unit had performed R? Juiopsies (18 on our 
patients) and examinations of  lh2 hiopct specimen5 
Even the isotope unit had performed 57 derermindrlons 

T h e  experimental chemotherapt program depended 
upon clinical obser)ations for the determindlions of 
effect ( 3 )  Biometric design, random assignment and 
double-blinding were features o f  the future Our case 
numbers were insufficient, and the approdches here 
foreign to our clinical setting Frnnkli, we did not miss 
them at this earl) phenomenologic period 

It did nor take much astuteness to recognize thdi  

nitrogen mustard and amethopterin were dctire against 
leukemias and I\mphomas. Hhereas pteropterin and 
stilbamidine were dexoid of useful acti\it\ We soon 
found thdt nitrogen mustard did not ha\e to be spaced 
over several daks bur could be p \ e n  in a single dose, 
and  that the induction of fe\er  did not enhance the 
therapeutic response ( 4 )  Ch\motr\psin was a local 
cancer noytruni we tried i t  o n  10 patient5 a n d  the onl\ 
effect ha)  se\ere  andph\Idctoid reactions ( 5 )  Ch\mo 
tr\psin Has not further adbocated 

Htdroquinone monobenz\l ether. used in depigmen 
tation o f  rubber ,  Has described to bloch melanin for- 
mation We obtained a commercial product, purified 
i t ,  arid irearerl p.itieiiiq ha\ ing disseminated meldnoma 
( 6 )  \O bendicial effects here  noted. and the H a 5  

completed wyrhout the subsequmt interminate regula- 
tions of 'invtstigdtional neb drug pro\isions of the 
Food a n d  Drug 4dministration 

TherapeuGlt approaches also included C a U i i O U S  e\Plc 
ration of \ t rus  infections, a trend popular 31 the tlm 
and of h\poph\sectom\ for ad\anced breast cant< 
and melanoma I n  the animal room, mice b l l h  t u m O  

were used io'test fungicides, tetrazoliums and eslers ' 
(2,1-dichloro henox\)acetic acid (?.?-Dl for antine 
plastic effect 

Studies 09 the ph\siolog\ of patients b l th  CJiiC( 

T h e  annual report for 194R-49 prou<il\ 

This  was noi \ri\hlul thinking 

t 
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in. 
zi$ol\ed the detelopment of methods io measure intr.1- 
3atterial and intracardiac blood pressures b! means o f  
J D  -strain gauger. and circulation times tn means of oxime- 
j t &  The\e  measurements. as could h a \ e  been aniici- 
?@teil, were more useful lor patients with cdrdiovascular 
f@ohlems than for those with neoplastic diseases ( 7 ) .  

!&ore specific investigations of the fate of transfused 2 gukemia cells indicated the prodigious capacity of the 
< I@Xngs to remove such cell5 from the circulation Experi- 

a c e  with xarious intravascular catheterization proce- 
?&res was leading to obser\arions on  the tascularization 
8 tumors and intra-arrerial d r u g  therap\  
2 Biochemical approaches included determinations of 
%rum catecholase ( 8 )  and urinar\ coproporph\r in  ( 9 ) :  

either seemed useful indic,iiors in  neoplastic disease. H s another indication of rhe need for specificit\ in 
8eoplasric diseares, hlood tilaiamine \ d u e s  in  patients 
g i t h  m\elociiic leukemia were of interest ( f 0 )  T h e  rise 
in gastric lactic acid alter i \  administration 01: glucose in 
patients with gastric carcinoma. ds investigated h\ Shac- 
ter et al. (11 ) .  seemed to demonstrate the anaerobic 
glvcolvtic activitv of the tumor.  

Melcher proceeded with fractionation o f  tumor and 
normal tissues for the protein components as the first 
step toward the demonstration of tumor-specific anti- 
gens. T h e  indicator s!stem was to he the \ensitired 
intestine of the guinea pig, which would he exposed to 
proteins of normal tissues to ascertain residual reaction 

I $  
to suhsequent exposure to tumor proteins. In  sitro 
precipitiii reactions on antiruinor rabbit serum ahsorbed 
with A pool 01 normal organ eytracts also were being 
explored. These iittenipis IO  tleinonstrate tumor anti- 
gens recei\etl iio >upport froin the scientific direcior of 
the S C I ,  who helieved ihai 1uniors elicit no irnmurm- 
logic responae 

A~ A P ~ ~ ~ E  

1 

B! mid-I951 the research prograni of the LEO was in 
Full swing, with ihe s t a f f  and hutlgel at a stead\ state 
Puhlicarions numbered 61,, with I O  more i n  pres5 The  
clinical g roup,  under  BierinJn. used increasingI\ more 
new sophisticated arteriographic methods thai allowed 
observations on the increased dhnornial vascular suppl\ 
of tumors i n  man ( 1 2 ,  1 3 )  T h e  tumor 5essels responded 
poorl\ to epinephrine Hie ahilit\ to 'ipproach viscerdl 
iumors, such as metastases t o  ihe liver. bv the arterial 
route also enabled the e\ploratioii of'iherapeutic effects 
ofchemicals introduced via the arierial tupplr 

Studies on the physiohgic dtiiamics of leukoc\rer i n  
man (14) showed the importance of leukoc\te remwal 
mechanisms in patients with leukemia and suggested 
that longer survival of leuleniia leukocytes \%as a f a m r  
in the disease. Cross-tranbfusions between patients h l r h  

leukemia and patients w i q  tli\seminated neoplasms (151 
showed that the lung ,%as more active in remo\inR 

. 

. 

4, 
!& 
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F I I  L R E  4 -Dr L R Velcher dnd Mr P R Reed imrnuntze a 
giiitiea pig with r;ldlodcll\e antibodies agalnsi IIVUC protelns T h e  
meiabolnm of this rddio;lcli\e ldgged mdwrldl then qtudled b) 
dcrernilrlailon or the rrdioacti\tt< tn [he  ti*siles d n d  excrcld of the 
dr i im , t l  

h h o c \ t e s  than was the spleen o r  II! e r  Lungs of leu le-  
mia patientc were relatl\elr ineflectl\e in the remota1 
01 white hlood cells Since two-third', of [he  I\mphoc\tes 

enter  the circulation through the thoracic duct ,  this 
duct was catheterized (16). Regardless of the peripheral 
lymphocyte o r  granulocyte count ,  the Ivmphocyte count 
in the thoracic duct  lymph remained stubbornly the 
same. Drainage of  lymph fluid u p  to I O  days did. not 
alter the peripheral Ivmphocyte count. T h e  resulting 
information showed that lymphocytes in lymphatic leu- 
kemia do not gain access to the blood in increased 
numbers through the thoracic duct .  

Experimental cheniotherap! was attempted with 
about a dozen compounds ( J i - 1 9 )  Activitv was limited 
to alkylating agents. antifolic acids, and hormones. 
Trieth! lenemelamine was an interesting addirlon to 
nitrogen mustard ;but less predictable in its effects ( 2 0 ) .  
Cortisone and  adrenocorticotropin became available in 
small amounts and  were used in children wlth acute 
leukemia. I t  soon became apparent that. although re- 
missions were indbced,  their duration was brief and 
did not add  to the survival period ( 2 1 ) .  

In the absence of  formal controls or  contratests, we 
began in 1918 to analyze historical experiences in the 
sur \  ival of patiend. with malignant diseases; these expe- 
riences were culled from the records maintained br the 
tumor registry of the University Hospital. T h e  late Dr. 
Eschsholzia Lucia, a trained statistician who was with 
the registrv at that.time. not only facilitated the analrses 
hut provided for h e  an intense postgraduate course in 

statistics, a topic,. which I had not been exposed 
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E. e nsfuslon of blood bcthcen 2 pauenis B\ mcans of an  a r t en  io-arter\ cross connccrron through polreih\lcnc tuber a n d  P 
+t$wl[h ihc ald or anrrcoaguldnir u p  to 150 litcrs of bood were exchanged berwecn 2 patlenis on  12 occasions Fundamcnldl 
snr*hr d \ n a m ~ r  oh\sfolop of blood cells some  C I I I I K J I  rherapeui~c bencfits In pdllenis wiih rnarkcd b l w d  as well -.." - 
:,$C made posnble bs t h v  iechnlque 

5 ,  
i r k 2 1  educatron. si<! analyses of survi\al and  the effects of 
e .&nd therapeutic factors on survival were 
@the leukemias ( 2 2 ,  23). Ibmphomas ( 2 4 .  
fe3st cancer (26) .  For the leukemias and 
8 50 increase in survival could be demon- 
3 &e 30-\ear period from 1918 to 1948, nor 
:$be related to therapy ( 2 7 )  Earlier reports 
ja&re also indicated that the survival had 
@le, thus reinforcing the possibility that 
&+t was a palliative for s \  mptoms. 
t t k  earl\ 1950's a mounting debate arose 

Lr&onents of the classic Halsred rad: 9cal mas- 
oBcancer of the breast. proponents of ex- 
)e@tions. and critics who could elicit n o  statis.. 
o tor operative remo\al hebond ~i rnple  mas. 
I-& surgeons at the L'niversit\ Hospiral had .I 
ib4ecord of their breast cancer material, main- . a devoted secretary who would eventuallt 
own breast cancer and die therefrom. Life 

h s i s  of the material failed to reveal improvct- 
survival, but the radical operation had been 
therapeutic approach over the 3 decades of  

we. T h e  sirnilant\ of the results with thone 
i from other centers and wiih the use of some- 
lerent approaches did cast doubt on the inviol- 

f the classic concepts 
151 the first rumbl~ngs  of criticism also came 
ofessor of medicine had a long, friendlb. chat 
e .  informing me (hat we were being accused of 

.- 

1 1 ii  [, 
C4XCLR ISST 

performing drastic, deleterious procedures on  patients 
and that the release form we had devised for admission 
to the research ward was "psvchologically harmful." 
T h e  sources of the criticisms were not identified. bul 
we were in the middle of the sticky area of experimen- 
tation on  human beings. 

On a trip to the NCI,  I was asked to see the director 
of the N l H  and was accused of experimenting on man 
T h e  procedure particularl) condemned was h) poph\- 
sectomy for malignant melanoma ( 2 8 ) .  1 pointed ou! 
that the procedure was not being done by us a1 LEO 
because none of us would know how to d o  one ,  but 11 
was being done by the respected, nationall\ hiown 
neurosurgeon Dr. Howard Siffziger  Moreover. h t -  
pophysectom) for advanced neoplasps was also heirlg 
investigated in Sweden. 

Whatever ma! have been the itijvstices or lack Of 
communication, remedial steps obvroti\l\ had 10 be 
taken. We instituted written protocols lor all new depar- 
tures in o u r  clinical research, which de asked the cancer 
board of the medical school to review. A symposium 
arranged with Dr. Otto Guttentagron the subject of 
human experimentation was held in October 1951 and 
was well received. An almost visible'ihawing of attitude 
was felt b) the airing of the problem. We gathered the 
four  presentations for publication but were stopped b' 
the S I H  They,  too, were grappling with this stick\ 
problem and formulating their guidelines for  the C h i -  
cal Center  that was being built 
, -  w a \ ,  an enunciation f rom Cali 
! ;  , .  
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contrarv to possible policb. Letiers and telegrams were 
exchanged, with the dean emerging as  a champion of 
academic freedom .Approval finally arrived. with in- 
rtructions that I not be identified with the S I H .  T h e  
proceedings finall. appeared in the February 27. 1953, 
issue of Science 16 months after the meeting ( 2 9 ) .  T h e  
papers. in which I took the research worker's point of 
tiew and  Guttentag spoke on the phlsician's point of 
view. have become classics and base been included in 
man\ subsequent compilaiions on the Subject. 

DESCENT 

.Although I thought w e  had niet the challenges and 
hdd serked a useful purpose in coiifronrii~g the issues, 
we also drew attention as real or pocrsible troublemakers 
or sources of institutional ernharrassment, hoth in San 
Francisco and Bethesda How mucti this contributed to 
our demise 2 Sears later remain,; unknown. but it  
ceriainl\ musi have heen an influencing factor. 

Our  t \pe  of worh was not free of coiiiplicxions. O u r  
patienis. of course. h i d  ad\anced di~,seniitiateci neoplas- 
I I C  disease with fatal prognosis. and the! were informed 
of our  procedures. There  was a 210-pound Texan with 
11i\co1is fungoides. who looked lihe a raw steak. B! 
,irieri,il infusions of nitrogen mustard (30). his exiremi- 
ile\ cleiired rernarkabl:. .4rtempts to clear his face. 
I iwever ,  caused development of a hemiplegia. ant1 he 
lingered for moiirhs as a nursing problem. O n e  e\e- 
iiliiq. ;I terminal patient wirh I! mphclsarcoma l i t  a ciga- 
reiie in  his oy \gen  tent and sustaliied fatal hui-ns Rut 
1 0 1  ihe mmt dramatic invesiigations, such a r  cror\- 
i i , ~ i t ~ l t i r i o i i ~  of blood or dr.iindge of [ h e  thoracic duct ,  
e\t.i\:liing went smoothl\ \either were w e  criticized 
111 o u r  attemp:. to induce virus infections in children 
z i i h  acute IeuAemia. after w e  observed a remarkable 
reiiiis4on i n  m e  l i t t l e  patient who de\eloped chicken 
PO\ miihout O U I  help (31). 

\Ye e \ e i i i u ~ l l ~  admitted alniosi 500 patients to the 
euperiinenial ward. These were o u r  main professional 
concerns xiid where our  dutieh dnd devotions lay. T h e  
paiienr5 were screened carefull\ before admission, The! c u  

9 had io u n d e t s i ~ n d  [ h e  eyperimental nature of our  
uorl. arid e \ e r \  procedure was agmn explained io 
them the tniiial release forin even included agreement 
1 0  J n  dtitopi\ T h e  understdriding did not absolve us of 
'lexiigence nor depribe patients of recourse to legal 
~1ci1otis. but i t  did set rhe tone and nature  o f  o u r  
rehonships In all o u r  5 tedrs of operarionc, not d 

' q l e  thredr or implied threat of action against us %a% 
t w d  THO patients did instruci us to terminate our  

IllJ$niuch as He had no  fiscal arrangemenis Niih the 
P d l l e n l s  we had to guard ourselbes against being con. 
$if i t red J conbenient dumping ground Tor patients who 

lerminal i n  regard to their phxsical or their finan- 
'lal cr'riditron B\  insisting upon complete conirol o \ e r  
O u r  d(imiwons. we avoided the problem quite wccess- 
''ll\ Ji  the COII of being considered uncooperdti\e b\ 
wme of our  confreres ' f eu  Pniients incisted on nidhlng contribuiions, ihe 
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largest one  being a pickup truck that was used to 
accelerate the deliver) of supplies from the university 
storehouses. T h e  process o f  getting the truck accepted 
by the Government was ludicrous15 complex and 
lengthy. We set u p  a pettv cash fund for ihe other 
contributions; from this a television set for the ward 
was purchased 

I remain con\inced that investigations on man should 
be purrued in absence of financial relaiionships between 
the subject and the investigator. Evidence was ample in 
our  experiences io indicate how little realit, was con- 
tained in  the demand for complete infornted consent 
by the subject. which is now accepted dogma and a 
stringent requirement. A much more realistic safeguard 
is the independent doctor-counselor suggested by Gut- 
tentag (29). Even there, the ethical problems d o  not 
adequately encompass children, mental incompetents, 
and the trusting and ignorant. 

We dealt with people with faral afflictions predicted 
to be of rather short duration. for whom standard 
treatments were ineffective or  unavailable. T h e  braverv 
and fortitude of  the patients and their families were a 
constant wonder. Who can forget the brave young wife 
of a man whose face was being eaten away by a mixed 
tumor? She nursed him at home and one night he 
mercifull) died,  an emaciated Quasimodo without a 
recognizable face. Who can forget the beautiful children 
with acute leukemia, in whom remissions were induced 
with methotrexate o r  cortisone, and who then would 
relapse and  die before one's eyes? I r  was always the 
young father who would collapse, and the mother w h o  
would bear up under  the tragedy. M y  advice to such 
families was to conceive another child, and often the 
mother was alread! pregnant .  

Al l  the drugs and procedures we had were so limited, 
so tempofar\ in their effects. Yet despite all cautions. 
the placebo effect was evident in n u n \  of our  paiients. 
I n  anticipation of a miracle, the\ would eat betier. 
sleep better, require less narcotics. and eben gain some 
weight. Such improvements were ephemeral. and we 
learned to anticipaie them ;itid not io confuse lhem 
with therapeutic elfecis of o u r  d r i i ~ i p  

T h e  patienis hart to know the\ had cancer before 
admission, and  alnioq a l l  of rhein did .A woman with 
disseminated breast cancer, however, ~ o u l d  ask us not 
to tell her husband; her  husband had just  previous]) 
asked us not to tell her .  Cancer was seldom mentioned 
after that-an unwelcome intrusion known to all but 
recognized b! none.  

How important is hod. contact! T h e  d \ i n g  woman 
whose face y o u  stroke and whose hair \ o u  rearrange, 
and the smile that passes between you. The  hand of the 
father of the leukemic child that you grasp and feel i t s  
flutter. its sweat. and .hhe dmost electrical traiismission 
of his woes to ) o u .  We;'ioo. wept 

T h e  whole staff-ph\sicians. nurses, dieticians. and 
attendants-was immersed by the activities After sev- 
eral deaths. in rapid spccession, of patienis who had 
become [heir friends ag'well, one  wanted 10 send the 
staff for a vacation to a&uage their grief S o .  11 was not 
a detached, cold experi ce I t  was a v e r \  w a r m .  human 
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elperieiice that could not be comriiunlcared 1 0  those 
wl io  had 1101 had .;uch an  enrichment i n  their Iixes. 

71ie . i a f t  wacl xoung, hut we did h a \ e  one death.  Dr.  
\ellle Hallida\, a biochemist who superbised our  clinical 
lahor.iior\, had chronic ulceraii\e colitis. Her  l i ist  few 
week$ were ~5 he.irtretiding ds Jn\ of the deaihs from 
cancer 

L E O  w ~ 3  in\olved iii two in;ijor e\tracurriculai. actil- 
i t ier  I W J S  for 7 \ears  the execiiti\e $ecreror\ for dn all- 
IIIII\~I~SII\ ciincer research program. which ;illoc.ired 

,.wnle $3lo.i l~)O per ve.ir- f o r  projects on three cantpiires 
4i121. Rlerm.in contirlued rr i th the annu;iI i i i i t i ona l  es-  
Bantination 0 1  medical a n d  denial \cudell\\ ( 3 3 ) ,  which 
&\entuiilli war fouiid to be the oi11\ evaliiiiii\e attempi 
'bf the ciincet tedching proyriim 01 the XCI The clinical 
Bta1.f parricipdied i n  \ario115 coiisuli~iiI\e c.iiicer hoards 
&I the u t i i \ e r s i t \  .ind other ho\pit;ilr iii the .ire;\. and  

; &esidenrc Jnd research fel low III inedicttie. p~i I io log\ ,  
i Sor i  r'idiolop roraied ttirougti o u r  ctIiii(.11 taciiirieb. 
i .E One 0 1  rhe origiiidl purpose?, uf L E O  \va< to have 

Ee.isons. perwrialit) clahhes. Clinicians considered the 
boraior! workers to be available for their projects. 

j @J lorce rollahoration wa5 hopeless. Instead, the siaff 
?$en1 their separate wa!cl. with collaboration erol \ lng 
2 ontaneousl\ between indi\iduais as the\ fouiid prob- 
i f m s  of mutual interest. 1 retain a great amount of 
'.&epticism about programs in  research based upon 
~@llaborar i \e  interactions between maiure investigators, 
3apecial l \  111 pi ograms designed for oiherq h\ adniinis- 
it&iive super\isors Things rinipl\ don't work that wa:. - force the is\ue results i n  rebellion, noncompliance. 
$$J staff  ol complaisant technicians rather than inde- 
- , endent  tiivectigators and sources of original ideas 
3 9 
''E1 
Z T E  CRASH 

5 ->he apogee and the nadir of LEO were onlx a year 
$$art M'e continued to repori progress i n  the studies 
@hph\riologic d ~ n a m i c s  o f  l e u l o q t e s  in man.  Thoracic 

CI fluid had  been analxzed in 10 patients. T h e  effect 
s\iiipartietic .ind p,irar\nlp;ithetlc drug5 on leutoct te  

8!@dniics cottiinued to s l i o ~  the importance of the 
TuFgs i t 1  the sequestrarion and release of leuhoc\tes 
1112 the circulation ( 3 4 )  Additional studies retierdied 
[h i i t  leukemia cells often hdd a longer life-span than 
n&nial leuhocvres. Petrakis ( l 5 )  measured hone mar- 
ro@ iernperatures and prerrures. which were ele\ated 
i n  kuhemia  parients He and Dr.  Serafeim Masouredis 

determined the blood f low in human bone marrow 
b\ clearance of radioiodide and found ~t increased in 

leukemia patients. 
Bierman et a l .  ( 3 6 )  performed percutaneous portal 

w i n  puncture on  15 patienis. measuring glucose and 
ox\gen corisumption and blood f l o ~  Portal \erlograms 
were obtained h t h i s  technique, a n d  a dispute over 
l)rlOrit\ inl~nedi.irel~ occurrerl wi th  ilie r~ i [ l io l (~p (le- 
p;irtnteili 

K v  

1. ; . .  
r . , ,  ' 

L~ 

c 

r( 

I n  experimental chemotherapv. 10 chemicdl, hele 

tried, the nioSt interesting being the n e w  GT-41. d I ~ c o \ .  
eretl h\ Dr .  George Timmis of London and ,e\eiltudl]\ 
to he t n o w n  as busulfan or M:leran (37 ) .  Sarisfactor\ 
responses were achieved in 16 patients with rnteloc1,Ic 
leukemia. T h e  news that we had an interesting n e w  
agent for  rn\elocytic leukemia spread rapicilt, 2nd 
small flood of patients with the disease appeared b, 
referrals. 

Sitrogen mustard and  its analogs continued to he the 
mainstat. along with methotrexate and cortisone. Coi- 
chicine. alloxan. azaguanine, Sile hlue. the Scrvnrm 
m u r c r w u \  pol\caccharide. and a soluble nieth\lcholan- 
threne were rrietl without therapeutic effect 

T h e  Uni\errtt\ Hospital experience wi th  leuLeul~,l~ 
1)rnphom:is. and hreasr cancel' way ~ n a l ~ z e d  O U T  (0111- 

parisons with hirtorical c o n r t o l s .  \ u c h  JS acute le1tlv1111.1 
in  children, demonstrated no \ignilicant impro\eiiit.ni. 
i n  survival. We concluded rh.ii our  i herapeuii< n l . i I 1 I p -  

iilaiions. inclutlinR clime r r i t l i  olijeciite effect\ O I I  I ( I I I ~ O I  

mars, were p;illi;iti\e of s\ inptoni\ hu t  d i r t  n r ~ t  , t i r w  

the neoplastic process and progression 
Laborator\ in\estigations 111 inintiitiolugt . i r i ( i  h i .  

chemistr) were also progrrssiiig tati\f,ictorit\ \lelclici 
and \fasouredis prepared radioiodine-tagged . I ! I I I ~ I I I ~ \  

to ovalbumin as a simplified niodel tor extetiqioll II) 

more complex proteins, t h e  fate of (he antigel! 111111 

rhe antihod\ in guinea pigs was deterniined. u l r h  ltle 

conclusion that iodine-labeled ,inribodic5 coitId he li\frl 
'1s indicators tor the presence 01. ah3ence of .illlicrerllc 

proteins in vivo (38). T h e  iechiiiques were then ' I P P l l r ( l  
to anti-virus antibodies, first to ectromelia 2nd LIIJ" 
to the mammarx tumor agent i n  mice (391 Tf1e.f. 'I' 
tu rn .  were preltinindr! to the pl.iiined rerurll 1 0  hlinl'lrt 
tumors  and porrihle irlerttificatioii nf  rpeclfic . I l 1 l 1 K e ' ' l '  

coil1 poiieit t \ .  
Shacter. with Dr Ce Entenman (J'lI. 
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pia5 ma 3 111 111 (I r \  I ,  I ~icliid I t i  g I I 'I iiiea9iire tile 11 t during 
the grorr~l i  aiid regres5iori ot a rat I\nipho\arconia. 
Decrea.ie\ i n  $ulfli\dr\I lelels seetnetl to rellect inereares 
111 ~ ~ ~ l ~ h \ t l r \ l  i i t~I t~; i r ioi~ I)\ pi-oIitet;iiiiig iissues 

Dr Joreph Shack, w h o  war trati\terretl t o  LEO troni 
the SCI .  worked w i t h  others ( 4 1 )  011 nucleic acids aiid 
tiucleoproteiiir troni calf th \mus  a r i d  niou4e I\ mplioriia. 
Drs Francis Crick 'uid Jaiiies Watw i i  .iiinuunced their 
resolutioii of the btructure of i h e  D Y . 4  molecule in 
195:i. Posiul.~tioii\ i n  that Iield \ \e ie  heing nt.i(le h\ 
others: the hldclhoit-d i n  Shdck'\ Lihor.iior\ \\'.I\ tilled 
trith odd di.iKr,iiii\ of possible siructute\ thai p e i h t r p  
could be iested h\ studie5 with deiiiiI\ tliei.ire\ \le,~ti. 
I* hile. he w.19 l indi~ig soiiie d i \ t i i i c i  rlitleretice\ i i i  (lepo- 
1 %  niet-asea extracted from niouce ret-u~ti a i i d  fIo~ti ,I 
nioiise I\ inphonia 

O u r  isotope u n l i ,  under  M a z o t i r e d r ~ .  .11w rlio\ced 
clinical prociuctivii\ ( 4 2 ) .  ~ i l d  the 111.1lerial 111 the p; i th-  
dog \  unit allowed some repoits (JII U I I I I S L I ~ I I  iiielahici$es 
( 4 3 , G ) .  

f was uii.i\\dle of the fact ihat  out. tare gilre.id\ h a s  
\ealetl \ ' i 5 i t>  came from itie diieciiir o1 [lie \ C I  .itt(I 
Iroin the Surget)ti Getiet.il, both \ \ e r e  I . I I I I L I ~ I ~ .  iiiicoiii- 
iiiuiiicati\e, a n d  oh\ ioti\I\ pes9iniistic r h e  Cliiiical Cen- 
ter \\'I\ about 10 o p e ~ i .  and I w;i\ iold thai 15 beds in 
hati Francisco corrld tn n o  wa\  he ju\tilied wheii the\ 
here  concerned about iilliiig 50b rr5earcIi beds in  Be- 
thesdi .  Further  concerns about the siiftiiig continued. 
inasniiich as  clrnicianr were a new atldition io SIH and 
[he salaries that could be paid were mi coinpetitike. 
T h u s  c l i~i~ctans tleplo\etl elsehhere \ \ere  heirig pulled 
h,icL i o  Bethe\d.i. r ~ ~ i ( l  Bierniaii a t i d  1115 'tscociates were 
aiiiong such canditLries. Dr.  Jesse Ste~nfeld was trans- 
ferred to ZCI to develop isotope studies He eventuall! 
became Surgeon General of the Public Health Service. 
after two tourc at \ C I  a n d  d period .it the  Cniversit! of 
Southern California. 

I was tioi pr t \ \  10 the high-le\el discussions abour the 
fate of the LEO tha t  ma< have taken place at NCI or  
the uiii\ersit\ In  A p r ~ l  1953, 1 received official notifi- 
c;i i t i i r i  i1i.11 oui cli~iical actiiitie5 would not he supported 
dlter Julie 90  This decision. the riotificaiion stated, 
" . . I\ h;t\ed 011 huriaet; ir \  coticiderationc .itid rhoiilrl 
t io i  lic. i i i t e i ~ i i c t ~ ~ I  A \  .I r ~ e l l e c i ~ v n  oil the q u ~ I i i \  of (lie 
*OIL, " I-he (Itiecror 0 1  the  CRI offe.red svmpath!: the 
de;iti became u n ~ \ ~ ~ l a b l e :  the local presc was indignani: 
bui ilie decision h ' t h  f i n d  Places lor  the professional 
stat1 were niade a\aihI)le at the SCI  in Bethesda, each 
on ai1 intli\idu;il t>.i\i> T h e  rese.~rch floor thai had 
heeii added to the ire\\ medical school hriilding for o u r  
uce. and was to he completed soiiie m o n t h s  later. 
quicLI\ acquired other  occupants o n  tile plans. 

The  lasr \ e a r  was a sad one ,  spent wt th  the remnants 
of the basentent laboratories and the ~ i i i m a l  room. I 
returned to m! old interest. research oii t l ic dtlenoma- 
IOU5 lung t titnor i i i  tiiice. and de\eloped sotiie quatitita- 
\ \ \ e  studies wtth D r .  Slilron Polissar ( 4 5 ) .  Bierrn.iii 
kc'riiie scieniilic director of the Cit\ o f  Hope Hospttal 
'11 Du'irte. California. t i l i n g  Drs.  Keith liellt and Ralph 
Br \o~i  rr i th him Shack. Shacter ,and Or Ldurens White 
'ran\terreri i o  Bethesda. but llelcher cenr  i n i o  prtr'are 

' o L .  60,  \ O .  2 ,  F E B R L 4 R )  1978 \ i 

practice i n  allerg\ a n d  Petrdkts louiid a spot on the 
f J C l l l l \  of the medical whool. Brown. our  iii\.ilu.ihle 
he.itl i itirse, *as :tlrea(l\ .II the Cliii~cal Ceiiier. .inti 
Jle\\ee accompanied me Ea\[ 

Thu,  afrer 7 leare. j( l0 p < ~ t i e ~ ~ t \ ,  1.6 niiilion 19%- 
\.ititage clollan (plu, aniiiliei- S I  iiiillioii tor construction 
w e  iie\er occupierl]. and m e r  IY(1  pi~hlicatioiis. the 
LEO \car ctrired ( 4 b ) .  \ I \  \\ite .r i id I were guests dt a 
iiie(lic.11 .iclii)ol I. ici iI i \ (111t11er ;II H I I I C ~  I was presented 
a p.i~~cliitien~ Tiroll. .An atltniiiicirati\e officer came 
froiii Rerhertli to i.ile chaige 01  the C;o\erninenr prop- 
err\ 

T h e  reiil I;irewell wd \  o t i  Jiine 4 ,  1951. T h e  Tin 
.Anxel i i i ~ h i  club on the Eiitharc.idero, oppos~re the 
chip pter9 of San Fraciciaco. *'I\ renced lor the occasion. 
Onl\ ilie LEO stalf w a \  ii>\iied .iiid ]he\  all came. 
. A l c o h o l  Hohetl arid the i i t i i iorpt~e~e hecaine hedt > with 
\etttinieiii. loud singing, a n d  a Camaraderie described 
. i i i ioi ig \ u r \ i \ o r s  of s lnl ing > h i p \ .  

REFERENCES 

:4 
i(:, J hATL CANCER 1251 



chool of Medicine - Deparlment of History and Health Sciences 

0 DER NAME 
laboratory ot Experimental Oncology 
N O E S  

FOUND BY 
Perry Hall 10/21/94 

S H I M K I N  488 
ilcs of ihoracic duci h m p h  in mdn J Clin lnvcsl 92:637-649. 
1959 

(17) PETIAKIS S L .  BIERMAS HR. S H I M K I ~  518: Suhsuiuicd malon. 
oniirilcs In neoplastic discascs in man Cancer Rcs 12:573. 1952 

(18)  S T E I ~ F E L D  JL.  WHITE LP. PETRAKIS YL, CI al \cgalivc effects 
of some mcraboliic analogs in human neoplasms Cancer Rcr 
l4:3 15-918. 1954 

( 1 9 )  WHITE LP. S H I M K I X  SIB Effects of o~-crh tonine  tn SIX patients 
with ncoplasiic discascs Cancer 7.867-872, 1954 

(20 )  SHIMWIS MB. BIERMA\ HR. KELL) K H  et al- Triscthrlane- 
imino-z-triazine ( i rmhslcnc  mcllamitic or TE.W) in the ireat- 
ment of ncoplasiic dtreascs Calif Mcd i 5  26-34. 1951 

( 2 1 )  B i ~ a ~ r h  HR. KELLI KH. PETRAWIS \ L .  e i  al. Durarion of lilc 
in chddrcn x i th  Icukelnid treated xi:h c o r t x o i r o p h ~ n  and 
cortisone Calif Med 77:238-241. 195" 

(22) S H l M h l \  MB, METTIER SR. BIERMAN HR \ I \ c l o a i ~ c  Icukcmia: 
An andhsis of incidence. dtstribuuon and f.iialii), 1910-1948 
Ann lntcrn Mcd 35.194-212. 1951 

L$mphoc\tic 
lcukemia An analisis of frcqucnc),  di-.irthuiion. a n d  falalit! 
ai ihe Uni\crsti! of California Hospiial. 1913- 1947 Ann Incern 
Med 39 1254-1266. 1953 

(241 S H I M K I ,  SIB. OPPERMAN\ KC. LOWBEER BV. et al: Lympho- 
sarcoma .?.n anahsir  of frequcnc! , dtsirihuiion, and m o r t a / ~ \  
ai ihe Cnncrsit \  of California Hosp~ta l .  1913-1948 .Ann Inicrn 
Mcd 40 1095-1107, 1954 

(251 SHIMKt\ W8, o P P E P W * \ \  K c ,  BOSTICK U'L. et al: HodgLiii's 
disease ,An d n a l ~ m  n r  frcquenc\,  dl , ir lhuiml and moridlii\ 
dl the L n i ~ c r n t ~  of C.ilii(,rnia Hospital. 1914-1951. Ann lnicrn 
Wed 4 ?  13fi-153. 1955 

(26) S H I M h I \  \IB. L u c i ~  EL, STOVE RS. el al Cancer of ihc hreart 
4na l \ r is  of Irequenc\,  rlisirthuiion a n d  n ,o r i a l t i>  . I t  i he  Umver -  
r l l t  oi Calilornia Ho*piral. 191R-194i 9 u r g  Cviiecol Oh5iei 
94 645-hh i .  1952 

(27) SHiwhi \  MB Chemotherapeutic managc'mcnt 01 Itrnphomas; 
cffcct  upon s u r i n a l  4cia U n  I n t  Contra Cancrum I I  318- 
9%. 1955 

128) S H ~ U K I ~  MB. BOLORE\ E B .  KLLLI KH. CI ai Effcctr of surpca l  
h \pophisec iom\  in a man with malign,int melanoma J Clin 
Endocrlnol Sletab I?  439-453. 1952 

129) SHIMKI.. MB. GL'TTEKTAG OE.  K I D D  A M ,  ei al. T h e  problem 
of cxperimeniation o n  human beings Scicncc I l7:205-210. 
1959 

(30) BIERMA\ HR. KELLI KH.  R v a o h  RL J R .  c i  al Siudics o n  thc 
blood suppl\  of  iumorr 1 1 1  nian I1 Inira-artcrial nitrogen 
mustard therap, o f  cuiancous ICS IOI I~  J hail Cancer Insi 
I I  811-905. 1951 

(31)  BIERWAV HR. C a i i . ~  I)'.[, D o 0  KS. ei al Remission oflcukcmia 
in children foi lowinE dcutc infectious discarc. Staphylococrw. 

(231 SHIWKI\  MB, LUCIA EL, OPPERMANI KC. ei JI 

Srrcprocnccw. varicella. dnd feline panlcukopcnla 
6:591-605. 1959 

(32) SHIMKIN ME: T h c  Unwcrslr! o f  California program CdnECr 
research Calif Med 73.297-300. 1950 

Progrcssin the  assessmcni 01 knowlcdgeof the med,crl s I U d e n l  
o n  rhc subjcci of cancer J h d  Educ 27:272-?73, 195:' 

or IcuLoc\tcs and plateleis from ihc pulmonarr ~ l r C U i d l , U , l  ,,, 
cpincphnne Blood 7.683-692, 1952 

(31) PETIAK~S S L :  T h c  tempcraiurc of human bone mdrro* J 

4 p p l  Ph\siol 4:549-55.9, 1952 
(36)  B I E R M A \  HR. STEINBACH HL. WHi.rr LP. et dl Porid\ , c , ~ , .  

punciurc. A pcrcuiancous. irans.hepatic approdch prw sOc 
Exp Biol Mcd 79:550-552. 1952 

(37) PETRAKIS S L .  BIERMAN HR. KELLI  K H .  ct dl 1 hc cfleci 
I .I-dimcrhancsulfonox! butane (CT-41 o r  MIlcranl upon leu. 
kcmia. Cancer 7:389-590. 1954 

(38 )  VELCHER LR. MASOUREDiS s p .  T h c  in VIVO stabilii\ 01 (he 1u> 
protein label of rabbit anubod! In guinea pigs as derermlned 
b! the  quantitartvc prcciplnn rcacuon. J lmrnunol 67:3gj-4"2, 
1951 

( 3 9 )  M~SouREDls  SP. MELCHER LR. SHIMKI.  MB. Beha\ior of  [ u t  

anti-mammar\ tumor mlcrosomc fractlon in mtcc Cancer ueS 
12:281. 1952 

( 4 0 )  SHACTER B.  E ~ T E ~ M A ~  C Effect of cortIsonc. corticoiropln 
and adrcnalectom\ o n  plasma sulrh%dr\l  and proietn Ic,c~s 
Am J Phtsiol 170:442-447. 1952 

( 4 1 )  SHACK J ,  JENKINS RJ, THOMPSETT JM. Dcsoxrpcniosc nucJcIC 
acids and nucleoproicins o f  malignant tissues I I  Ph\,,c- 
chemncal studies or ihc dcsox)pcnio5c nucleic r c ~ d  01 a ( r J 1 1 5 .  

planlablc mouse Ibmphoma J ha i l  Cancer lnsi 17 I 4 9 j . l $ i 6 ,  
1953 

(42)  W A S O U R E Q ~ ~  SP. Low-BEER BV. BIERMA> HR. ei .d I h c  
partition o f  radiophosphorus (P") in blood. urlrlc. and iumor 
iissue in paricnis with Hodgkin's discarc and I\mphosarcoma 
before and after treatmcni with nirrogcn mustard [mcrh\l  
bis(heia-chlorcth!.l)amine~ J Sa i l  Cancer Ins1 11.289-900. 1950 

( 4 3 )  ORTEGA P. LI I Y .  S H I M K ~ N  WB. Mciastasis o f  neoplasms io 
o thcr  ncoplasms Ann Wcst Ucd  Surg 5:601-609, 1951 

(44) OITEGA P. MALAMUD N. S H I M W I ~  MB: Mciasiasis io the pineal 
b o d \ ,  .Arch Path01 52:518-528. 1951 

( f5 )  S H I M K ~ ~  MB. POLISSAR MJ. Some quantirarirc obscr\aitans on 
the  inducuon and growth of primar) pulmonar, tumors En 
strain A mice rccclving urcihan. J Nail Cancer lnrt 16 75-97, 
1955 

( 4 6 )  SHIMWI, MB. Upon man a n d  beast-advcniures in cancer 
cpidcmiologr Prcsidcniial address. , 4 m e r ~ a n  Aimcialion for 
Cinccr  Research. Housion. 1974 Cancer Re5 34 15?5-i555. 
1974 

(33) BIERMAS HR. MCCLELLA~O JS. CALLOWAI DW Three ' c l T \  

( 3 4 )  BIERMAN HR.  KELLY KH. CORDES FL. ei al The  

! 



WCUMENTSOURCE 
Unlversdy of Caldornin at San Francisco 

Special Collections Lbrary, San Francisco CA 
RECORDS SERIES TITLE 
School of Medlclne - Department of Hlr;tory and Heakh Sciences 

I.-] ACCESSIMI NO 
AR 07-46 
FILE CODE NO 

E%%?8 

h%iEYt/%,e Prospectus Commmee 

4-7-48/ Section 11, Appendix 3, page 3 

Ferry Hall 10121194 

NOTES 

FOUND 0V 



I RECORDS SERIES T l n E  Is chool of Medicine ~ Department of History and Health Sciences 

f3TXJC., 
1963 -%partmental Prolectlons far Fulure Development (10 year plan) 

Picc P r c s i d c n t  ~ a m i i i  la. Corlcy I >  I 

Janurcy 29, 1964 
Pace 5 

- - _ - _ L - ,  - L-i.'i - -  i-i :-trliolooy: The AZC-supported ?adiolo$cal Lcborotoq ROW 
2.:~ ncsr ly  ei$it y a r e  of cgcr ience  i n  tile trcatrcant of canccr with the 
7 3 - z i l l i c ~ v o i t  cyzichrotron, the world's t a s t  pa~erf1.11 x-ray mcliinc. 
sei-tcin t E c z  of pa:ic:nts, t h i n  means of Ithernay rchLevcs r c x l t s  tka: 
w a l d  bg i q x s i b l c  w i t h  =re convcntioxl trectxcnt,  bcccase the cxtretoly 
hi51 eiinlfgp of the racliatLon bcun perinits the delivnry of nil effective 
d3se d c c i  i n  Liz body trith Q ninipum of d m g e  t o  i x e r v z n i x  healthy 
t issuc.  issr.2 L-ors tha t  haw been treated w i t h  thc sync!iro:zor. arc 
*.ox o r  ;kc kcad and ncck, uterus, lung, and ur inmy bldde;. 
rz2lolo;:lczG 5 s c a r c h  Laboratory has mdc  i q o r t a n t  contributioaz to x-my 
~ i ' p x i s .  Tnc u30 of h a e  Lntcnsificrs and special television circui ts ,  
LL- c::~.?ln, ha3 rad@ it possible to  vimalize internal stnictuurcs 
c::cc?L:io-diy mll u!if.lc nurkedly r c d u c i q  the expasure of Fazient and 
s::fP to rAia'cLon; 2-sny w'cion pictures of cuch corqler pioccsses 
c:;tllor;Fn:: 2nd s p c c h  recpirc no pore radiation e-xpomro th2.n a conventfoul 
clicst: ::-xy. 
c:xSir-g laboratory for w t k  with radloactivo icoiopco. 
Cxi'Fi"ces for research progrms of many dc?armcats, and has =de i qo r t ;mt  
contribution; of it.-= c:am - part icular ly  i n  tho study of thqyroid functioa 

tho ovolution of cheEicnl tcclmiques for destroying thyroid t issue i n  
I;2ticn'cs vitii goi;.cr. 

::znt?.Z tct2Tdction nrToiCTs: ITiien public intercot  is n m l y  EOCUSSC~ on 
c =;or nzdlcai problcs, Uic f e d i n 5  that "8oTjOtiiiilc mst be done" tends 
to  bc t ramla tcd  into an o s a q t i o n :  "nothing & bdnn, done." Tiicre is 
also a tccdcncy to ovcrloslc tho prolonged efeort  roqulred t o  dQVClOp ncw 
r,:c;rtrs. 
s i ~ i P i c ~ . a ~  WAC in the f i e l d  of nental rciardatioa and i n  thc clw:cr or' 
z 3 ~ x o l o ; i c ~ l  hxdicapa 
6iic11 r c k r c k t i o n  culcQt be segrczatcd. t of ?cdiaP.-ics hz3 
c h t  is recogcizcd by =t iom1 outkorit ias 83 an out$aX:~ cl*ic for 
ckildien uith ccrcLza1 palsy, retardation, and relate& probluz.  170rkinz 
closely vi& tSis clinic i s  tho Pediatric Mental Uealth U n i t ,  which does 
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