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Dear Mm. iancklat 

I am very  ~L4d t o  p r e p a n  for you a brief outline of the work t h a t  
haa been carried out in the Donnor Laboratory an leukendo. As you 
know, t h i s  haa been onr of  oar prinoipal efforts s ince  the founding 
of t h e  laboratory by t h e  Dorumr Fmndation. 

to l enrn  Porta about this c m d i t i d n  from the tundam@.ntal standpoint 
of tissue ~lwth and seoundly, t o  gain further expcrionce and 
knowledge i r i  diymosb ard treatr;ant, uhich ha8 beeii BO poor L n  the  
psat. For t hese  mamom, ue have been ewai,ed in a nubor of 
eeparate studies an various asgeata or this dioease, a l l  3P which 
are t i e d  i n  together I n  the overall approach t o  the  problem. 

Thio Le ia further roply t o  your letter af Awuet 13, 19%. 

I)ur general approach t o  this prOblCWI hu been 811 ef for t  

Mien it b e c w  known t h a t  phosphonrri could be aade radio- 
ac t ive  by bxobardmant i n  the cyclotron, it then becamo posaible t 3  
study the rzatabulism of phaoldiorurr i n  expririmental amlnmls . Our 
early atudlus i n  animala rrhowed Uiat an appreciable concentration of 
rad ioac t ive  phuuphonis could be nctiisved in the bmo marrow. It 
haa 101% been ktioun Ut+ x-my could be used for the t r aa tnen t  31' 
leukemia. It wae our  tiow that  we could de l lve r  a aufficiernt amount 
of r ad ia t ion  t o  the leukstoic tlsuuoe, t he  radioactive phosphorus 
seiving 88 A vehic le  f o r  t he  carrying of the beta raya t~ t he  Lnvolvod 
t i ssuee .  
( rad ioac t ive  phosphorus) i n  pa t ien ts  . Wo atudiud t h e  excre t ion  and 
blood md t i aeua  P-32 levels.  nwsr oonlXnned our anlual flndlngs 
and showed us t h a t  w did have a m.Uiod for &livering radlatlon t o  
the  bone JIWZYJW. 
of t he  treatment of leukemia, 

~ o l l w i n g  thi.8, we s t a r t e d  studyin& the utstal)nllum of i'-32 

We themfore orbarked on a rtu4y, which is continuing, 

Itor therapy a f t e r  t h e  dlaLnosis h a  bean tade, thoso patittlltB 
have been treatod uith P-32 as j.t may be nuoded. de have found that 
t h l e  i a  the most antiefactory method of therapy currently avai lab le  
i n  ampar ison  w i t h  other matbd8 ,  nnd have increaeed the duration of 
fife c:;nsidarabl.y. 

h00 patients w i t h  leukeaia. By ca re fu l  exmaination and Zollw-up 
of each lnd lv idua l  patieat, us have been ab le  t o  increase c0nslPerabI.y 

Over the paat 20 years we have had an opportunity t o  l'ollow 
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our  knowledge o r  t h e  cllrlical mardfertatlona of t h i s  Jiseaoe. \;e 
hhvo a b o  had axcelleilt coopwatlon and rapport  with our pa t i en t s  
so t h a t  they gomo bock t o  v i e i t  w at  frequent i r i tv rvah  i n  order 
that we may Pollow their course. 
I ~ U  pat ien ts ,  ue are continuing to see our old pattetitS t:, evnlunto 
the et'fecta of therapy with regard t a  t h e  life expectaxicy. ./e havo 
been able t o  show i n  lymphatic h k m i a  that t h e  life eqmctanuy 
is corrsidorubly increased while in myelogenous leuk8mia, the l ire 
expectancy h a  been lncreased, bu t  not 65 uiuafi. As an oxamph of the 
bermfit  of our a b i l i t y  t o  have a long t o m  follow-up (JII our pat ien ts ,  
wu haw f m u l  v ,  ry e t r i k a  difforencee betwuen the  sex88 d t h  regard 
to duration. 
life span ttiin d:, fumalo8, mile i n  clironio rayelogenoua leukemia 
uuwn i,ave il longer life s p a  than men. 
uti ]raw been able  t o  Lmatly siodify tbe couroe of t h o i r  uisetrso so 
t h a t  H h e r e  formerly these pa t l en t s  tiad symptonls such as faLF,.uo, 
tirednescr, LnabiUQ t a  do their uork, UCI now f ind  t h u t  we ill8 uvle  
by treatruent t o  ca r ry  these pRtlente slow f o r  lrany year8 so t h a t  
ttiey are ablu t o  uork arid hold a job. Actually, If y w  could see 
most o f  our pat ien ts ,  you wauld not suspect trrat ttiey are ill. 

patient.# w haw our ied  out P rpurmber of epec ia l  atudier, a3me of 
which are8 

A t  present, i n  addl t lon  to uttidylw 

liabs w i t h  chronic lynaphntio leukemia have a luwtrr 

Pn both arsups of p i i t l a t f i ,  

A t  the  8- t u  that  us &re cJnt1nul.q t o  t r o a t  tlieee 

1. The b::ne marraw. L o u k d a  :e eaaont ia l ly  ti disease of 
the b,ne iarrow. 
ai.foctiveneae of t m a t i w n t  aid a-ine idea aa tJ ttie c 3 r m h t i m  
betueen the flndlnga l n  the bun@ finrrow and the r e s u l t s  of t ronkwnt .  
We have studied tho bone mrrom by two tecluilquesj t h  older tactuiic,ue 
cmsiste of 68pirating bone mrrou and studying the tnd iv idut l  a e l b .  
In the l o u t  three yaare, we Iinva, in addition, combirred this w i t h  
stuclyinl: amall fragments of tha blJnCI Earrow t i sgue  no no obtnlrr them 
with a riedle.  At present ,  I t  Is too earl1 for u s  t o  g i \ o  u c h a r  
c u t  ariuwer as t o  our a b i l i t y  to co r re l a t e  chmnl,ee in tho niarrow with 
thu a l i n i o a l  caurae of t he  diseaee. We have, trowover, observed i n  
thcr patturite wlth eryulo~6noua Lsulcenln who ttuve rutrp~ii~led satls- 
Pactor i ly  to therapy, C~IUI~;VE in the LXIO namw smenrs which i Id . ca t e  
a r e tu rn  toward tho noms1 state. 
is uomeubt mor. aompliaated and there ie M uniformity of pa t t e rn  
of responsa. 

2. 

\/e liavr bean able t u  p i n  GOUL Ldau a to the 

In lymphat4.a leukemia, the t i i tuation 

tjecauae iuarly of these pt tcpnts  a:e thought ts \le uiiwiic, 

It has been found Ln t h i s  laboratory mid I n  atheru 
we ca r r l ed  out  a study of t he  blood vo luw using radloactivo i;liuophoniu 
labeled red c e l b .  
tLat if one &es red c e l l n  with P-)2 BORIC) 01 t h e  radioactive ptrospho~ue 
W i l l  & o  into the  red cella. 
i n t o  the  pa t l en t  t o  de te rn ine  the  blood volume. 
been of grea t  help t o  ur in detewinlng tlie deliawe of' Anada when it 
is present. 
who have a large spleen offen have a vary marked itioreaea I n  their 

These labelod c e l l a  aan be lnjooted 
T t m m  e tudles  hnve 

WO have shown that in ruyelopnwsl leukslaia, patients 
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loma volume ord iAttiowh their red crxlnt D I ~ ‘  be la, tlluy hnvtl a 
omnl t o t a l  number of red co l le .  
ilrro La obewved. 
Die blood volurar, of teu  rotunu t o  a mre noma1 state. 

Jd 
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In lymphatic luukerriia the SWUB U ~ Y  
Whon there pa t i en t s  a m  t rented,  ue hove found t h a t  

‘ I 

3. Somu of these patients are immdc. In the poet thFe 

‘t!itk the 
has been tlLougLt t 3  Le doc! t G  a cramding out by lJIc leukendo tissuu 
of t h o  r& cell  f;wiq r;luit;iita of tho harm u.orrow. 
dovehpmnt in Uamr Iaburutoiy oL the radioact ive i ran  uutkod f o r  
ciotenuinirq the  r a t a  of production of red ce l l s ,  UB have b0m alllo t o  
ahov t h a t  i n  o r  mom of tho pa t ian ta  t h a t  t h s  red cell produotion 
l e  norm& thus thie older thoory w a a  conclu6ively s h o w  t n  be Inuorrect.  

1 , .  At tho a a o  tic& by fo l lowh& the  d i s t r ibu t ion  of 
radioact ive iron by p b c i n g  bens i t ive  counters over tlle Uvbr,  Splcttn 
and btina mwrow, ve hate tutjrr ctle t o  eliow that  i n  tuyels~ennue leulrmiia 
the [ ia t ia i to  produco rcd c a l k  not  ox& i n  thu b we ir&rrou, h t  a h 0  
in thc 8,heu.  \.‘e have olao  bean i iL la ts ehou by Lhls teJllriyuo that 
eoim pat ienta  premitumly destroy t h e i r  rad cella i n  tho  splecn, 
thus a o n t r i h t i r y l  to tho anemia IJOIDlltFfllee 13~811 In this disea6e. Such 
a tudies  have oonrldamb3y bdvnncod our undrrsltandiny of tho basic 

I na ture  of leuloda. 

5. !lo h m  ale0 plgdo direct etudiea of tlrc l ife span 91’ 

I 
t h e  red tilo~cl cel l  usiric eovrrrol technique%, all o f  irfiich l i h w  that 
t h e  rwd cell l i f e  span i n  aome pat ien to  v i th  leukumin aray bo coim1derubl.v 
shortened. 
of anemla i n  this disease and &re 
invertilJations a6 to t h e  effects o f  therapy on t h e  mechaniople producing 
this anemia, and on the OOUDO of t h i o  shortsrred red cell Lifs, which 
is redly t h e  aerioue problem in Lukmia.  

Themfore, we huvo uorkod out  the mochaniame Por oevelopmmuiit 
a pos i t ion  t 3  m k e  r’urther 

6.  The p i t u i t a r y  gland, thu ma11  land a t  the base ilf the 
brain, hoa been shown o v a  the poet yeara t o  bu )ne of U.e moat 
iniportarit eildocrine $land8 i n  the body, has recent ly  c  me urlder 
invest igat ion i n  this iaborat  )rq’ w i t h  mepect  t : ~  the productLon 01’ a 
hsnnone by t h i u  ~ L i : i d  tihicti influences tho rote of rad cell f rmtitm. 
2 t u d i e s  etLrtod five yuclru irlo h A V e  rrIiou1~ ti a t  L n  t i iu  C J > , i x ~ h ~ l l t a l  
animal rernwal of t18e p i tu i ta ry ,  ruoulta in air U , C J ~ . L ~  wlch ciiii bo 
corrected by an extract  ai’ ttia ,Jituititry. 
s tudios  of tl~e p u r i f i c a t L n  of this e r tn i cc  acd are ath3IG;ltinl: to 
obtain o pure rubetanca which hae the o f fec t  .)f increaeinl: the rate 
of red eel1 Poraation. It le our hope tliut thirr liumone uill prove 
to be of value in treatpent OS pa t i en t s  with anemia, not  only duo t o  
leukemia, but, other diseane s t a t e s .  

influence growth in experiwrental a n i m l s ,  and which CAE induce tumors. 
kte are, therefore, atortlrq t,> carry but iriveatiL;atisna in dogs w i t h  
leukemia on the e f f e c t  of i r r a d i a t i o n  o r  the iJfhitiAry. Tt,etle dogs ore  
broughk t o  the anlrwl  o l M c  uf the lfnlvvreity by their ounew, a f t e r  
they have bsooarr ill. Ttre l& inah cyclotron produces a beam of high 

:.u i iLo NOU W ~ ~ ~ U J  i n  

7. Ihe ,> i tu i ta ry  also produces various tionnones kiiiCh 
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putioLsr uhlohIr id& ouited far  the radiation OP a very 
b volume of t irsw 10 tha(,in an animal 86 mall as a rat, the, 

sotivmly mmcwod by e*m1 radletion without harming, the 

I raganiing the applioation of 

-Md whiah aay be,cnv a 14th :ti an inch or ao in s i z e  can 

ng twe W d t a e  t o  the r m a 1  01 thd pitititax 
p r e ~ i o w l y  rent you a copy of a 

Y 

b that I h a y  boon able t o  prueent to y3u In this 
cU,tae foorr &#f work thab ue have done and 81% currently 

t o  do ln the future. If you have any 
tbir, p W r  feel free t o  call o n  BIB ae I shall be 

vqrk in which you mlght be interested, 
or t o  wr i te  up for you i n  detail any 


