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I??LCT OF DOSE ?XACTLOHATION OI 2- 
266 ?AA ON CELL SURVIVAL AND UYPERPLAS- 
T I C  l t S 1 O N S t  OM THE RAT L I V E R .  Xoy 1. 
A l b o r t ,  Leu18 B l l g o r .  and F r a d r i c  J .  
l u r n a .  f o a t i t u t o  of  E n v i r o n m e n t a l  
Xodic lne ,  Wow York U a i v o r a l r y  nedlca l  
Contar, SSO F i r r t  Avanuo, Iov Y o r t .  M.T. 
10016 

lagfrlriag a t  age 14 d a y # ,  8.10 
albino Char1.8 River r a t a  vera f o d  a 
coor tan t  d l a t  of 2-?AA for  12 weak por i -  
odr 8 .  f o l l o u a :  (a) c o n t i n u o u r  a x p o r u r o  
t o  ,031 2-?AA, ( b )  ,062 2-FhA. 3 week# 
on, 3 uoeko o f f  ( 2  cyc le r ) .  (c) .06% 2- 

( d )  .062 2-?AA, 1 ueak on. 1 uaok off  
(6 c y c l e s ) .  Sacri f icar  v.ta done  O C  4 .  
8 ,  ood 1 2  weok8. The mearurod  p a r a ~ c -  
t e r o  i n c l u d e d  t h e  p e r o i 8 t o n c a  of h a p a t i c  
113-DIA in r a t a  Y 3 T d k l a b a l l e d  a8 Yean- 
l i n g s ,  t o t a l  l i v o r  DNA. l l v a r  w e i g h t ,  and  
Lot01 ea11 s u r b a r a .  Continuoor axpoaure 

i i v a r  eo118 a r a o c i o t o d  w i t h  t h a  o u t -  
lrowth o f  parenchymal n o d u l o s  b u t  no 

l o t o r m i t t a n t  f a a d i n g  t o d u e a d  t h e  amount 

e o a b l n a d  h y p a r p l a 8 t i c  and l8th. l  
* f f o c C r .  b u t  t h a  1e th . l  a c t ioo  18 mor0 
r e a d i l y  r e v a r a e d  by i o t o r ~ l r r e n t  
.Xpoeura. 

? A I ,  2 W O O k 8  0 0 .  2 ueeka off ( 3  cyC1.8). 

t 0  S O ) %  2 - ? M  CAumOd 108s  Of O r i g i n 0 1  

a P ) ? . C i a b l ~  t o t a l  l 1 V . r  h y p a r p l a 8 l a .  

Of C a l l  1080 u h i h . c a u 8 i a g  b y p c r p l a a i a .  
t e S U l t 8  muggO8t t h a t  Z-TAA baa 

267 AN NALUATXON 01 1-3-DIS(?-CWU)RO~tllYL)-l- 

Un, IN C(MIIATIO:4 FOR TWL flluR&K PF KU.LC- 
NITROSOURU (IC%%) &\3 IRRADIATlON ALLOSE 

. luHT CLIOU. Y i c b c l  D. Ual'ur and Edmund A. 

a 

Qhan f o r  the  Brain Tunor Studv croup (UTSC), 
Bcchcsdo. Md. 20014 

A prorpoctire. controllod and raadomlrmd 
study in  pa t ien ts  harboring u l i g n o n t  glioma 
I u s  been conducted t o  a v a l w t e  the  offlcrcy of 
BCW (80  . g / d / d a y  f o r  threo days every 6-6 
veekr). I r radiat ion (6.000 Rad8 uhole head in 
6-8 weeks), and the combination of both as 
carpared t o  a r imllar  untreated control  group. 
All pat ients  received cow.ntional neurosurgi- 
ul cam including tumor resection w i t h  ade- 
quate docapresrion and were t o  be rmtdomized 
w i t b i n  three ucrkrn of operation. Ristoloiic 
dia~norirn was conflmed a8 malignant glioma by 
t h e  BTSG oeuropathologlc coordinator. The use 
of cort fcostcroids  warn c o n t t o ~ ~ e d .  

Analysis fr  based upon suwlva l .  althoush 
evaluation of muAclple paramatars includlng 
recurrence is being undertaken. Preliminary 
analysis  of the 1Bo pat ien ts  randaired to  t h e  
four arms of t h i s  study indicarea dfvergcncc 
of the r u ~ I v a I  curves. llcdfan survival riM8 
l r a  randomization are: - ww - 20 h a ;  I r rad ia t ion  - 28 Vka [vs Con- 
t r o l  p e .01) and plus I r r rd in t lon  - 
pared t o  as., mex, ond location. time to 
recurronco. and duration of 8pptomr pr ior  
to t raa t ren t  will be presented. 

Control - 1 7  ukr; 

41 v b  [p ' -011. h a 1 y 8 i r  Of 8 U t * t V 8 1  C- 

rr w w c m  or mva CBU IRIUDUTION m 
268SmDIC SERW FAcrOU.(S) ON LWPlIOME 

)Irvligir, E. Herrh a d  C. HcBridn. The b l v .  of 
T-8 M, D. Anderron Homp. & W r  IMC. o t  
Bouston, Rouatm, T e u s  17025. (1ntroduc.d by 
1. P. Whitecar). 

C o l l u d k t e d  imunf ty  em be dotected by 
lymphacyta (L) b k r t o ~ o r n r i r  (1). To idant l fy  
h n l t y  t o  h n  solid L U I O ~ ~ ,  autochthwow 
(Auto) and o l l o ~ o a a l c  (8110) wshod L froa 30 
p e t i o a u  and 30 n o m 1  donor. wora a t i u l r t o d  by 
i r rad ia ted  (IR) and moa-IR tumor call8 (E) in 
auto or a110 sera.. SLnilp c e l l  rwprluiarr Ye?. 
preprod from frerh t w r  bioplm8, by minciwj 
and siwlng. Lo6 L warm a t h u b t a d  with 1@-2 X 
106 TC. After 1 day. of incubation, B n a  m u -  
aured by tl3-thymidlw imorporatloa. A l l  appro- 
pr ia te  control8 uare rubtractad and the rtiruh- 
t l o n  index (SI) war calcvkred. ?or l t lve  b l a s t -  
ogenic resporua (SI 2 2.0) was detectad i n  8n 
(27/30) of tho prtlents (median S14.0). 
raspauo to Mn-IR was g r a t e r  than t h e  to 
m - 1 ~  (ax. SX-7.7 v.. 56%, SI-2.0. r-0.05) in 
th. 16 p.ti.nta ao mtudied. InhLbitory affect  
00 B v.s obaervod in 3A (9/28) of pationu'  
#era. xn 182 0 1 2 1 )  it yu t-r a w e i f i s  as 
r o f l u t d  by ~ l t o r o d  dxed L r r a c t l w  a d  tho 
respoluu to pbttohmugp1uti.i.. Co.v.r*.lyD in 

battar in p t l a o c r '  aerar and t a r  spKifie i n  
142 (4/28). 
thn n-m. 
hlb i tory  or f a c i l l u r o r y  of thcblas togea ic  ?.- 
spaare t o  rC. 

. 
BLASTOGENIC fo SOLID WPS. C. 

Tho 

36x (10/28) th. to8poMa LO 'Lt: Y 8  ri&flCaDtly 

Thua, non-IB tc rtimulato =re B 
k & i a n r s '  sora my be e L t h r  la- 
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Clinical Studies with l-(2=ChloroethyI)-3-cyclohexyl~1-nitrosourea 
(NSC 79037)' 

Heina H. Nanmn, OIeg S. %Wry, Franc0 M. Mugab, and MiChad D. Walker 

gn! WARY 

me clinical toknnce to 1.(2chtorocrhyl).3cyclohcxyl.l- 
nitrcuourea was e x p l o d  in patienu with advanced aCICtr. 
This compound is related to I~-b~2JJoroerhyl)l-nitro. 
murea, an agent of recognized antineoplastic effectiveness, but 
hjr only one chloroethyl group, b more lipid soluble, a d  is at 
Last as acrivc or more active igjintt mouse Leukemia 12 IO. A 
sin# p.0. dose of 1(2chlorocthyl).3cycloh~x~l-I.nitr~ 
W(CJ was given because of the rupcriority of widely spaced 
doses against h k e m i r  1210 and the expected delayed 
hcmalologic;ll roxkity. The starting dose of IS m J q  m body 
lurface area corresponded io one-third of the minlmd toxic 
dose in the most rnsitivt annirml species in pndinicd studies. 
bp initial i n c n m n u  of drug dose at presumably nontoxic 
k l r  wen followed by progres%iuely smallcr dose incnments 
lo the range of moderate. reversible toxicity. Forty patients 
filth cancer received 82 treotmenu. Reproducible wbtoxic 
decrease or thronrbocytes occurred at the third dose step (50 
mdsq m); decrease of kukay tcs  occurred at thr fifth dose 
step (100 n q h q  m). Dore-limiting toxicity resulting ui delayed 
thrombocytopenia and leukopenh within 4 urd 6 weeks, 

rucomr, neuroblutom, bronchopnic wcinomr (3,6); and 
mite bukemir in children, includinl leukemic meningopathy 
(6). Of special interest was the rrsponsc of patients wilh 
Hodgkin's disease who had been resistant to conventional 
alkylating agents (7. 14). Other nitrowurev have been 
ynthctlzrd in the search for clinically more effective awlogs 
(15). Onc such compound i( CCNU (Chart I). It is at lcast as 
active u or more active than BCNU against Leukemia 1210 
implanted i.p. or intracerebrally in mice (2). Because one of 
the chIorocthy1 groups in BCNU it replaced by a cyclohexyl 
group, CCNU cannot be considered I conventional 
bifunctional Jkyhting agent. Thc cyclohcxyl group also 
muits br higher lipid solubility, which might increase passage 
=OB the blood-brain banicr. In ulditbn, It facilitates 
d iorc t ivc  Inbeling identification in phmnacolgical studies 
(IO, 11). T o x i c o l o ~  studies with CCNU in dogs and 
monkeya howcd tlut CCNU produced toxicity to thc liver, 
gastroiotatind tract. bone marrow, krnphoid tissuc, and 
kidneys (2). Delayed hepatotoxicity and renal toxicity wen 
the principal dose-limiting facton in dop; tiicy occurred os 
late 8s I month after nredimtion. Dose schcduk studies in 
mice with Lcukemia 1210 dm suggested tliat widely sDmd I rcrprctiviy, was nachcd at 150 nighq ni. This dose was well doses of CCNU ware superior to daily administration-ani that 

tolcratcd in 6 patients when given at intervals of 6 week. 
Objective responses at toxic doses w e n  teen in Z of 5 patients 
with cvduable bronchogenic carcinoma and in both piticnu 
with malignant lymphoma. Alarked ncurologicol improvement 
was noted in 1 3 patients with dioblvtonir multiformc. 

INTRODUCTION 

then was no advantrgc in weekly dorjgc instead of o sin& 
door (2). On the buis or dies preclinical data with CCNU and 
clinical experience with BCNU, it was decided 10 exptore 
human tolcrana to CCNU with single doses in patients widr 
advanced cancer. The ~UQOSC was to determine a ufe 
maximum tolerated sinBle dose of CCNU, to explore tdcnnce 
to repeated doses of CCNU, and to make preliminary obuwa. 
dons on poviblc therapeutic effects. 

Nlrrosoureas comprise B unique p u p  of anttneoplastk 
agents because of their fast antitumor rction but delayed 
doselimiting hemtologled toxicity. In addition, the 
nitromurejr are lipid soiubk uld penetrate the blood-brain 
barrier. This is reflected in the nrponv of menhgrd leukemia 
in the mouse and in man to syrtrmic use of these agents (2). 

The first such rgcnt to receive cxums[ve clinical eduat ion  
was BCNU' (Chart 1). BCNU was found to be effective against 
malignant lymphoma: certain colld tumors such as Ewing's 

'Rnmtcd in pm a8 tlbe 61rt Annul Llwring of chr A ~ ~ e r i C r n  
Auoebiion for C I N I ~  Rrrrrch, PUadrlph&, h, W y c h  1970. 

'The rbbrcvlrcbm rub ate: ICNU. 13bW2dklathylbl- 
nltrorourtr; CCNU. I.t2cNoroclyl)kydobtxyl-lriaocourrr. 

Rmivrd IMb 16,1970; rCtpw OCtobaC 19. 1970. 

MATERIALS AND METHODS 

CCNU wu supplied in capsules of 10, 20, ud 40 mg 
COnt8ining I ~ t o w  a d  magnesium stearate as bulk and was 
stored at -10 until use to prevent decomposition. The dosage 
ovlt calculated in mg/sq m body rurfacr area to the ncarcst 10 
m) and was given p.0. on an empty stomach. Only patirnLs 
with microscopically confirmed diagnosis of cancer not 
unenable to conventional therapy were treated. Adcquale 
bone mpffow function, defined as a white blood C O U ~ I  of 
more than S,OOO.ccUr/cu mm urd a platelet count of iiiore 
lhrn.200,000/cu mm, and n o d  liver m d  nrul functions 
M r C  dl ILccesazy for inclusion in the study. Measurable tuinor 
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NH - CH2- Ck$ - C1 
1 

kukocytcs was the most consistent dosdimiting side effect of 
CCNU. A dccnase of phtelets was rlrexly noticeable at 50 
mg/q m (Chart 2), whik a full in Icukwyics was not 
demonstrated before a dose level of 100 mdsq m w i t  reochd 
(Chott 3). The throtnbocytopcnb appeand earlier, was of 

0 -  c; 

, 

’N - CH2 - CH2 - Cl 
I 

given on 1 occasion IO 1 patient with bronchogcnic carcinorrw 
because of hemoptysis in the presence of a platelet count of 
46,0oO/cu mm. Bone marrow examinations in 6 patients 
perfomxd at the time of maxbnd toxicity showed a 
quantitative reduction in the precursors of the formed 

NO 

rmtses were not a pnrcquidtc because the study was dcrtned 
primarily for dettnninrtion of h a t  tolerance ond dma safety; 
Iiowever, serial measuremcnta of Kccsibk tumor Iesions were 
obtained wlieraver ponibk. Responses were detemrined by 
awragina the product of the d i m t e n  of mcawrabk lesions. 
A response was considered complete wlien thcn was a total 
disappearance of all nlcarurable lesions and pariial vliere thcn 
was a decrease of rimre than SVk in tunxlr size in thc abancv 
of new or increasing lesions elrewhere. Because of difficulties 
ia objective mcisureinciits in patients with pdrnary brain 
tuniors, functional iiiiprovcmcnt for periods of 7, months or 
lonpcr was consikrcd a partial nspnsc. Definition of 
imprownnnt was b a r d  on rria1 neurological examinations 
with special sttcnlion to  performance LIPIUS. In no instances 
were Jucocortlcoids or radiotherapy odministercd 
concomitantly with the institution of CCNU. 

Alhhrl serial observations included weekly physical 
examination and dctenninrtion of body weight. hematocrit. 
white blood cell count, and differential, ntkulocyte, and 
platelet counts. Liver function tests included serum dkllinc 
phosphatase, serum glutamic axaticetic tranantinase, serum 
glutamic pyruvate lrmminuc, prothronibin time, serum 
albumin, and rota1 protein. Rend rrudics conJirtcd of Serum 
creatinine, blood urea nitrogen. and urinalysis. Single doses of 
CCNU were administered. followed by an obvrvntion period 
of 2 months in order to allow obunitions of delayed toxicity 
and recovery. The initid dose of CCh’U wa5 IS mg/sq m. 
Thereafter, with d a t i o n  in decnaing steps, d w s  o f  30.50, 
75, 100, and 130 mglq  m were explored. Patients wen 
entered initially at spaced intetvals of at kart 2 weeks to 
reduce the risk of unpredictable toxicity. Simultanews entry 
of patients was permitted as moderate, reversible toxicity was 
recognized. Three patienu were‘ entered per dose step of 
nontoxic doses. This number was doubled as roxkity was 
noted in order to explore individual variability of drug’ 
tolerance. Once a safe mrxknum toleratcd single dose of 
CCNU was established and the pattern of toxicity was defined, 

. 

’ 

t d t n n c c  to rrpcatcd d o r s  given every 8 weeks and every 6 
weeks was explored. 

RESULTS 

CANCER RESEARCH VOL ?’ ‘. I COPIED FOR 
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No. with thrwbocytopenia (cu mn) No. 4 t h  lrukopenu (cu mm) 
Dow N n d  No.vlth 

(mdrqm) patients *onitin# <200,000 <100,000 C30.000 <SO00 <3500 C2000 

1s 3 0 0 0 0 0 0 0 
30 7 1 3 1 0 0 0 0 
so 7 1 2 0 0 0 0 0 
7s 6 I 4 1 0 3 0 0 

100 6 2 S 1 0 4 1 0 
130 15 11 IS I 1  3 12 7 1 

responses have recently been reported in 'a number of patients 
with primary brain tumors treated with WNU ( I  7, 18). 

DISCUSSION 

The mechanism of action of the nitrosounu has not been 
clearly defined. Alkylation h a  been suggested as the major 
mode of action mainly because of the chemical struclure of 
BCKU and its demonstrable activity against both dividing rnd 
nondividing L1210 c e b  In culture (12). However, J hamster 
plumrcytoma with acquired resistance to cydophospliamidc 
was sensitive to nitrosoureas (IS), and clinical okmtions 
have shown that resistance to clorsicd olkyhting agents did 
not correla~r with resistance to BCNU in Hodgkin's d i m r  (7, ......... awqn 14). These hdings wlgest pouibk actions ollier than 
alkylation. In contrast to ECNU. CCNU has only I clilororthyl 2 .  0--0 SO mpbp m ..-.-.-.- ts rnphp m 

--0-0- 100 mghq m group, so that the cytotoxic action of CCNU is unlikely lo rest 
130 mqkq m with this dnde  poup per se. Other possible active groups must 

Io 20 10 to nitrosoureas in aqueous media, as postulated for WNU (9). 
The internlcdiates produced by tlre C I C W J ~ C  of the bond 

'L(dl.n rJucr th,ombocVrl Ioib,y dnrtc pa. d w r  between the nitrosatcd nitrogen and the carbonyl carbon give 

c 

I 1 I I be explored aniong the degradation products of the 

tirnr in days 

d - U  I 1  hntmring d m  k*h. 

thrombocytopenia was slightly increased. Hence, the 
compound can bc administered every 6 weeks without 
development of prohibitive cumulative toxicity. Furthermore, 
rhc presence of residua! lcukopcnu or thrombocytopenia at 
the time of dose administration does not preclude the 
expected nturn of counts to normal over the ensuing 2 to 3 
weeks. No hepatic or  renal dysfunc!ion occurred during repent 
treatment with CCNU. 

Antitumor Effect. Twenty-three patients nceiwd a drug 
dose of either 100 or 130 mg/q m of CCSU. Elcven of the 23 
patients hod me~unrble  disese. This group was considered 
cvduablc with regard to the antitumor effect of CCNU. There 
were 2 complete and 5 partial responses (Tobk 4). Of special 
interest was the functional improvement obtained in 3u 3 
patients with glioblastoma multifomc. The latter patients 
were dt hemiplegic and bedridden rnd in one mstmce 
comatose at the time of treatment. They all improved to the 
point where they were abk to walk without assistance, 
pennittinl outpatient follow-up for the subsequent time In days 
treatments. In one caw, decrease in the sire of tumor was 
demonstrated by wid brain scans with "Tc. Similar CCNUat inmrringdou kvclr 

l o -  

I 

-.-.-.-. --.--- 100 @sq m - ix) nqhq m 
I I I I I I 

a, a 60 2 

chart 3. Median d u a  of Lukoqtcr lollowin# dngtr p.0. d o m  of 

225 

00133202.003 
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€wry 8 w e b  
6 0 - 3  

0-40 10 
1s 0-30 

29 18-42 87 38-140 1 
31 2 2 4 1  94 28-175 2 

3 30 22-43 72 22-140 
Every 6 weeks 

26 18-31 1 7  37 -98 6 0-10 
7-20 34 29-36 79 63-88 11 

1 
2 
3 33 29-3s 84 39-133 . 10 0-23 

78bk 3 
LNkoptna following rind* rrd r e p r d  doses of CchU, 130 m#hq m 

EwryUWh 
1 42 21-6s 3.8 1.2-6.5 1s 0-28 

22-56 4.2 1.4 -6.0 16 0-40 
3 42 46 32-56 4.2 3.8-5.0 10 0-30 
2 

Every 6 m h s  

1 44 24-60 3s 204.5 12 7-14 
36-SO 3.3 2 . 4 4 1  9 7-1s 

0-28 
2 
3 " 46 36-51 S.2 36-65 14 

rise to the highly reactive imcyawte intennediate m d  an 
unstable diazorlksnc. tthylenedirtohgdroxidc. The latter 
reacts to give vinyl alcohol, which rearranges to acetaldehyde, 
while the isucymate degrades further by hydrolysis to mine .  
Viis pathway indicates that diuoakanc as well as the 
isocyanates nljy be the i n t e m d h t e s  with antitumor activity. 
Several of thew intcnnedbtcs of CC?Xl have been synthesizcd. 
and, when evaluated in a recent study, the antiturnor activity 
appeared to rest with the isocyanate portion of the molecule 
( I ) .  In addition to this theoretical interest, the present study 
indicates that CChV can be used clinkaU} 31 a slarling dose of 
130 mg/sq m every 6 wccks with relative safety in paiierts 
with solid tumors. The initial gastrointestinal toxicity and 
delayed throinbocytopenis and leukopenia a n  similar to the 

or renal toxkity was observed. In addition, p.0. administration - 0 of CCNU appeared to give predictable effects, whereas 
absorption of BCNU p.0. appears to be erratic (8). The 
delayed bone marrow toxicity occurring after administration 
of these compounds is unique and currently unexplained. 
Recent data by Young and DCVita (1%. using the 

' ' . ' . W i n g  technique with thy~nidirie-~ll and -"c in - i ! showed 11131 tlie nitrosourets result in 

- - cffecu following BCNU, but. in contrast to BCNU, no hepatic - - 

eUty sustained prolongation of the DNA S p h .  Similar 
prolongation of the S phase. affecting bone marraw cells, 
~nisht precede lethal injury for several ge ations or. 

replenish early bone marrow progenitor cells in spiu of the 
reduction of prolifcistbg pool sirc vliich normally rtbnulattr 

The objective antitumor effect in this study rtsulting from 
CCNU given to patients with lymphonla rnd bronchopik I 
carcinoma and the marked clhical iniprovenrcnt in patic111S 
with glioblastoma were gratifying and indicated Its potcntul 
cliiricd usefulness. A hi& degree of lipid solubility and tht ; 
lack of ionization in aqueous media cxphiil the pass3se acroL; i 
h e  blood-brain barrier. Infusion of ethylcne-'4C CCHU in : 
dogs ha indicated that r r d i ~ c t h I t y  in the cerebrospind Ihd i 
exceeded p l a ~ n r  levels 3-fold (1 0). Serial certbmspind fld i 
determinations in man after p a .  administration 3t do* 
varying from 30 to 100 mg/sq m showed conzunrntions whi+ 8 

were about SO% of concurrent plasma 'C Icvcls ( I  I). 
A fural comment should be made on the method used *, 

this study for arriving at a safe nuxiinum toterafed doze if 
CCNU. The starting dose of CCNU ar 15 mdrq 
corresponded to approxiniately one-third of h e  minimal 10s 

altcmatiwly, affected stem celk might fail for %I e time to 

this repopulation (13). i 
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1.3,~Bis-(2chloroc1hyl)l.nitro~ura (NSC 409962. BCNU) nnd 
2. mer, S. K.. and Nrvmnn, J. W. Nitrc~ourew: 

l.(~ChloroctRyl).k.yulohc~yl-l.nitro~uurrr (NSC 79037, CCNW. 

3. DcVirJ. V. 1.. Cubom. ?. P., Owens, A. tt.. Cold. G. L.. Krmr, M. 
J.. and Edmonson. J. Clinical Trials with 1.3.Bh 
~ ? ~ h l o ~ l h y l ~ l ~ i t r o r o u r e a .  NSC409962. Cancer Ras.. 25: 

4. DcViu. V. T., Dcnham. C.. Djvidxon, J. D.. a d  Oliverio, V. T. me 
?hysiological Dicpoiltlon of tho Carcinortatic 
1.3~i~cchloroc1hyl~-I.nicro~oum (BCNU) in Man and Animals. 
Clm. fihunurol. M a p . . d :  S66-Sf7.1967. 

5. Freircir'h, E. 1.. W a n .  E. A., Rdl. 0. P, scbff?ldt. L. H.. a d  
Skipper. H. E. Qu;uLlitativc Comparison of Toxicity of Antburcer 
Atcntr in House. Rat. tiamtrr. Dog. Monkey. ud Mm. C I m r  

6. Iriarta. P. V, Hanannn. 1.. md Corm.  1. A. C8nUSl Ncnoui 
Srrtcm kukemh and solid Tumors or Childhood: Trarmcnt with 
1,3,.9i~.(?chlororihyl)-I~itrououn (NW 409962). Cancer. 19: 
I ! v ? .  1194.1966. 
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UNIVERSITY OF CALIFORNZA 

(CoMTUcr W.7405-xn&6) 
mS ALAMOS SCIENTIFIC LABORATORY 

9. 0. Box 1663 
kr New Yorico 87W 

IN U ? L Y  

u m a t ~ t  ADRT March 5 ,  1973 

The p i  meson f ac i l i t y  will not t rea t  patients u n t i l  
Please remember that when we do s t a r t  t o  treat next year. 

patients, it w i l l  be an experiment a t  f i r s t .  
know whether the p i  meson beam will be better than ordinary 

We do not 
x-ray therapy . 
whom I do not know. 
about the use of certain chemicals a f te r  radiotherapy. 
has been encouraging i n  some patients. 
t o  the child 's  physician a t  the University Clinic of Essen. 
If  they are interested, I would suggest that they write directly 
to Dr. Michael D. Walker. 

It is di f f icu l t  for me t o  give advice about a patient 

This 
However, I am enclosing an abstract 

Please give the l e t t e r  

Sincerely, 

Assistant Director for 
Radiation Therapy 

MMK:maf 
Encls: As noted 

. 
001~060.001 . 

,'-,< ./ ;. ;;c 

LANL 



UNIVERSITY OF CALIFORNIA 
Los ALhMc)s scxtmc LABOLUTORY 

( C o * T W  W . f I O h ~ d 6 )  
P. 0. Boa 1663 

Lor New W a b  87S44 

I N  U I L Y  

WI.TOI ADRT 

Dear Colleague: 

March 5 ,  1973 

nclosing a letter I received from 
d my reply. I apologize f o r  send- a ng t e enclosed abstract but it occurred t o  me 

that t h i s  information might not be available t o  
you. 
as yet unpublished, are even more encouraging. 

I 

More recent reports by Dr. Michael D. Walker, 

If you wish, why not write directly t o  him. 
His address is 

D r .  Michael D. Walker 
Baltimore Cancer Research Center 
3100 Wyman Park Drive 
Baltimore, Mar land 21221 
Phone: (301) 338-1100 

Again, may I apologize for interfering. 

Sincerely, 

MMK:maf 
Encls: As noted 

Assistant Director for 
Radiation Therapy 
Professor of Radiology 
University of New Mexico 

00133062.001 

LANL 
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