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DIYlhlON OF B l O L C S Y  L %DICIl:E D I V l E I E #  CF REEELRCH T O T ~ L  
MUVLER CF T O T A L  YEARLY RU,YiER OF T O T A L  YEARLY f\'UK!SER OF TOTAL YELRLY 

SCHCCL Ceti-FkCTS SUPPORT LEVEL C3NTRACTS SUPPORT LEVEL CONTRACTS SUPPORT LEVEL - 
RED COLLEGE 2 f 11,125 - $ -  2 $ 11,125 

U, OF ~ E G O N  !+ED, SCHOOL 2 42,355 - - 2 42,355 

W A S H I N G T O N  STATE 3 21,351 2 5,154 5 26,505 
U, OF OREGON 1 1,100 2 20,200 3 21,300 

U, OF YASHINGTON 7 174,401 2 107,100 9 281,501 
OREGON S T A T E  4 '36,630 3 23,200 7 60,030 - 1 

29 
- - 1 6.855 - 

TOThL 20 . $294,017 9 
u, OF IDAHO 

NOTE: 

HIGHLIGHTS OF MQRTHYEST COWTRACT RESEA? CH 

THE T O T A L  A ~ U N T  S U P P L I E D  T O  CURRENT A N D  T E R M I N A T E D  CONTRACTS Is $2,463,535.06. . 
REED CDLLEGE: 
1, GSES A LARGE hWUNT OF CCEALT 60 - 100 CURIES - T O  DETERMINE EFFECTS OF RADIATION ON BIOLOGICAL C O W  

POUKOS, 
BEHEFjTS: ESTAELISHEKT OF RADIATION TOLERANCES, 

2, FOV~.OEXICAL ATOHIC YEIGHT OF S I L Y E R  I S  TOO HIGH, 
BENEFITS: R E S E T T I N G  OF CHEMICAL ATOXIC WEIGHTS O F  HEL.VY ELEMENTS. 

U. OF DZEGQN PEDICAL SCHOOL: 
1, ~ S I N G ~ R A D I O A C T I V E  TRACERS IUS ESTABLISHED CERTAIN E T A B O L I S H  RATES FOR ACETATE INTO FATTY ACIDS AND 

CHOLESTEROL FRACTIONS, 

USING PHOSPHORUS32 TO REDUCE YHlTE BLOOD CELLS IN LEUKEMIA PATIENTS - DR. OSCOOD, 
BENEFITS: METHODS FOR CORRECTING HALNUTRITION AND € A S I C  SCIENCE. 

BENEFITS: HIGHLY EFFECTIVE LEUKEHIC THERAPY OF I N T E R N A T I O N A L  RENOYN. 

ORECOW STATE: 

BENEFITS: 

WASHI NCTON STATE: 
USING R A D I O A C T I V E  TRACERS TO DETERMINE PATTERN OF ELEMENT MIYEMENT I N  PLAKTS. 
BENEFITS: 

2, 

USING RADIOACTIVE TRACERS HAS FOUHD 2.4 D, A YEED KILLER, AFFECTS PLAMT PHOSPHATES OR CARBOHYDRATE CARRIERS. 
ULTIMATE-BETTER WEED K I L L I N G  COMPOUND OK USING TECHNIQUE. 

ESTABLISHHENT OF PLANT KINEGAL REQUIREMENTS A ~ D  CORRECTION OF THEORIES OF PLANT GROUTH. 

U. OF YASHINCTON: 
1. I N  A P P L I C A T I O N  OF R A D I A T I O N  TO FISH HAS FOUND TOLERANCE L I M I T S  FOR €68 HATCHING, 

BENEFITS: ESTABLISHMENT OF TEKPERATURE AND RADIATION LIMITS FOR HOD R I V E R  EFFLUENT. 
2, USE OF THE 60" CYCLOTRON. 

BENEFITS: B A S I C  NUCLEAR RESEARCH AT V A R I O U S  ENERGY LEVELS AND W I T H  V A R I O U S  PARTICLES, 
U. DF WASHINGTON MEDICAL SCHOOL: 
USE OF RXDlOACTlVE TRACERS HAS FOUND ( 1 )  THE LIVER TO BE THE STOREHOUSE FOR EXCESS IRON, ( 2 )  EXTREME DIFFl- 
C L L T Y  BY ORALLY REPLENISHlh'G IRON, 
M A W  CAN GIVE ONE PINT EVERY TWO WEEKS IF IRON IS GIYEN ORALLY AND PARENTERALLY, (2) BLOOD PRESERVATION FACTS. -- BENEFITS: T o  BLOOQ DOKITION, 

kso ,  TEMPERATURE H A S  
BEEN FOUND TO DEFlNlTELY AFFECT EGG DEVELOPMENT AND HATCHING. 

IN O T H E R  WORK, KITH h, FINCH, ON BLOOD HAS FOUND ( 1 )  THAT THE NORMAL 
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Comparative Survival Times of X-Ray Treated Verrms P" 
Txeated Patients with Chronic Leukemias Under the 

Program of Titrated, Regularly Spaced Total-Body Irradiation' 
EDWM E. OSGOQD, KD., ABTHUR 1. S m ,  LCD.. md W L D  m. XD. 

Wfrh tb. bebnbrl rrLLacr d ChuJatc. I a t .  XT.. urd Warqd P. Hughes, M.T. 

N TEE PERIOD from January l!%l ~ I July 1951, trcatmtnr of 163 pntieats 
with chronic l e n k d a  by the method 
or titrated. iegtllarly spaad total-body 
irradiation (1, 3) wzx? started. The bEic  
principles of u-catinent were i d e n d d  for 
all of thcse patients, but same werc g 5 ~ a  
spray roentgen irradiation and cthers in- 
m a l  irradiation by iutravenously injectcd 
radioactive. p h o s p b m  (Pa?. KO d X e r -  
olcc bemeen thc c l in id  rcspnw LO x-ray 
irradirztion and t o  par was noted. X com- 
p a r i m  was n a d e  o l  tbe survival times of 
the b o  groups to detcrmix if spray inz- 
diatian Sy x-rays offers a better prcjsosh 
than equ:va!ent intcmal irrsdiativn by 
radioactive phosphorus . 

Lcukernia is a compkte!y Oisscminatrd 
neoplasm, with infiltmtion of all organs and 
tissues. It  has zcpeatedly been oSscrved 
that t:Te feeling of well-being cf .-he patient 
with this &.ease is maximal when leuko- 
cytosis, hepatomegaly, splenoacgaty. ane- 
mia. and lymphadenqdly ore minhal .  
To rrach all ncoplastic cells, total-body 
irradiation should be admhistcred at such 
intervals as arc ncessary to kcc? the 
leukemic ceIl population within optimal 
limits. 
In &e small doses used in this stcdy 

radiation ccts p,rimarily OJ leukemic c& 
by i n h i b i t e  mitosis in the granulocyt$ 
sees, .  but i t  may bc capblc of killkg 
lymphocytes, as well as intedcring wixh 
thci prolifmtion,(3). The life span is 
approximately five Cays for cells of the - 

grmulocytic series and something in excess 
of days for the lymphcqtes o€ ' 

chronic leukemia (4). Small alterations in 
tht mitotic mte can rapidly change t he  
total m s s  of leukernic cells in a few 
g tnexa ths .  Such changes will bc most 
evidcnt in the potirnl with a large 
nurnlxr of l e u k d c  cells initially present. 
It t!!errlorc hcmrres drsintle to follow 
chronic leukcmiff patients a t  intervals m- 
sistcnt ;iith the shwt lifc span of these cells 
to prccmt the pSfibiiity of massive le*&e- 
mic cell o v c p w t h .  

,The margin betwecn doses of total-'mdy 
irradiatiwl suppressirg. the IeuEea'c 
pmccss and thosc depressing erythropoiesis 
is s o m e t i e s  smdl., Since leukemic h- 
filtration of all available m a m w  spezes 
ard/or a hemolytic process frequently 
predisposes toward anemia, considerable 
caution in ndiation dnsagc is indicated 
( 5 ) .  The patient's mwL probable prog- . 
uosia for total s~mivol,  2.65 ycars by 
thc  usual acthod ol  trcatnicnt (61, is so 
modifjcd by a skew& distribution of 
szrvival times that the re.cordcd survi~als 
in excess of twenty years (7) are 7redictable 
events. Unfonuncltdy, thcre js no rr- 
ported basis for dct.crmining thosc ?admts 
Tho arc destined tu lave an unusually lo= 
sun-ivd (8). It t h e n  become e.vidmt th3t 
t5e s~nallest effcctive doses of d i a t i o n  
%re least likely to produce dcprcssion of 
erythropoiesis or to cffcct over tlds Iong 
pcriod a mu-tagcnic change leading to 
cribnoma or orher fatal ccmplications.' 

i 
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TULE I :  TI'PJW (MEW) T ~ A L  RADIATIUX 
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Radiatkm "to control'' is poges irdy  rpaetd 0t-r 

K d k t i O U  "KO 
- mJntJn" chsracteristidy h regut& aprrtd owr  

This i s  nut Y p i d c  ta &ram. Scc tcxt. 

since associated diveascs and mompsca- 
tiom account for an appredable proportion 
of morbidity and mortality iu the chmnjc 
kukcrni3.s (3), s m c  one p-on should 
accept oiwaSl resTvnsibility for tbc man- 
agemrnt of alt ihc patient's problems f m n  
diagnosis to death. , One of the rnnre 
common problems, an acquired hemolytic 

- anemia, is not limitcd to lymphocytic 
I e u b i i p s ,  h u t  occurs ~ S D  in both a latent 
and manifest form in granulocytic ltukcmia 

On Llic basis of the foregchg fundn- 
mmtal considcmtions, the. principles of 
treatment by thc method of titrated, rcgu- 
M y  w a e d  totd-body bddiation =e: 

(a) To bring the paticnt's discase under 
initial control by small dnscs (CLL 10 to  !XI 
r or equivalent P2*> at intervals of unc or 
two weeks. 

(a) To main& that control by mhimal 
doscs (10 to 20 r) a t  such nppropriatc 

(ll)., 

I -  : .  ,. 

response is givcn to prevent tbe leukemic 
proccss from going out of control just as 
the highly individualized insulin require- 
ments d a diabetic are rcpcated t o  main- 
tain his ideal status. 

(c )  3f-t important, t o  adjust tllc treat- 
ment to fit the needs af the individual, 
Ce., iikule the m o u n t  of radiation L i v e n  
&gainst the clirxkal c o d t i o n .  chrt must 
not trcat the leukocyte count, but the 
cutire paticnt. Mnst pt icnts  with 
lwkcmic leukcdas d l  feel b e t  with 
leukocyte munts bclow 25,000 pcr c. nun. 
and above I0,ooc) per c. mm., but rarely 
one lnay be in qhmal condition with a 
Ieukocytc count as low is 5,000 or as high 
as 50,WJI. Further estlcntial dctaik of 
this program of therapy have k e n  p w  
rbusly re.pnrted (1, 2). 
The &tails of the nrihbiljty of dosage 

md interval used in the trcatment of this 
djseace are tlic subject of a separate report 
(12). 'Thew CM best be summarized by 
stzting that any inflexible radiation schcd- 
ule would probably he ineffectivc in at least 
onc-third of all patients 3nd prove defi- 
nitcly harmful t o  at least an ndditioual 
third. ?'he continuing adjustment of the 
treatment to the individual's needs is the 
most important single aspect of t h i s  
method of r:lanabT.menL. With these ITS- 

Crvations, typical values of dosage and 
interval are given in Tahk I .  The clinici11 
co\ise of a patiat  treated by this method 
is shown in Figurc 1. 

The paticuts studied include all who were 
rcfcrred for trcatment, evcn those mori- 
bund at the first visit. $ 0  paticnts have 
ken lost to follow-up. .Details 011 age, 

' 

representatiye of similar groups . sccn 
a t  university hospitals in other parts 
of tlic country. -9s f a r  a we can deter- 
mine, thcrc is only (IIX factor which nrigllt 
have inilucllC-4 the sclcction of paticuts 
rcfcrred. When radioartive plrosphorus 
first became available, x fv.w uuiisuaally 
dificult cases muy have been rcfcrred on 
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C H A Q N ~ C  L E U K E M I A  

O N S E T  TO D E A T H  
0 E 4 6 6 10-20 T O T A L  S U R V I V A L  

t I I 1 I 

0.1 0 9 0  9 8  99.5 39.9 
~ 

I p 5 IO 20 40 GO a 
C U M U L A T I V E  VEAO 

thc premise that P r r  rcprcscnted a new 
“wonder dnlg.” Urct ham attempted tu 
minimize this possible SOUTC~ of error by 
larger aurn1x.t-s of patients in thc Pn 
trmtcd gronp. TYI all other rt.syttcts wc 
fee1 the x-ray and 1’” groups arc essentially 
identical. 

Factors used in roentgen irradiation 
wem 220 kv; 0.5 mm. Cu +1.0 run. -41 
ater to give h.v.1. 1.1 m. Cu; 60-100 cm. 
target-skjn distance; rat?, 11 r per nlinute. 
Two ports were uscd at each visit, thc 
e.n,titc upper and Iowcr liahes of the body. 
Succe.ssivc treatments wcrc alternated 
front *and back Dosigm wcrc measured 
in air at  skin level and do not include kick- 
scatter; “IO r” mean3 10 r to mch of the 
upper i.nd Iowcr ports. 

It has teen prcviously demonstrated 
that the !oga.rithms of survival time it1 
paticnts wit11 rlironic (G) (&d acute) (13) 

lcukernia Eollow mrmal distributions. D. 
E. h a  has dmised a mcthod of predidnq 
the ultimate outcwme of such a Iog-noma1 
distribution of surrivd times before all 
of the patients are dead (14). ‘i‘he data 
givcn u c  the pre3iLtd mcdian (logarithmic 
mean) sun*ivd times for the various 
groups studied. Sig15ficance: of dilIer- 
e n m  wk5 cdcalated in the usual fashion, 
with USC of the logarithmic mcms and 
standard deviations derived from Lea’s 
methods of cdculation. 

We have y ~ ~ i o u s l y  shown that dday to 
trcatnicnt and the survival after treatment 
nay also be representcd by log-nomid 
distributions. It h s  ken further rlpmon- 
 kata ai that there. is little c0rreIation be-. 
tween thc duration of s y m p t p s  before 
therapy and survisa1 after therrpy: The 
tmdian totELT sunival of tbese patients is 
not tIic sum of the median stwival after 

1 
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therapy and the medivl delay to t h m p y  
bat will bc rcprescutd by a m e w h a t  
larger fi&WrC thm tllis sum ((9. 

RESULTS 

In Figures 2 and 3 we. ha\fc shown dit 
distributions of tcjtal s h v d  time and 
surrhal after therapy of the 23 x-my 
tnsted patients, 140 P2r treated patiests, 
aatj tJie corrc.sponding distributions of 
survival t ime in le.tike& trctrcn from a 
1evir.w nf the literaturc. Rrsults for 
lymphocytic and granuloqtic leukemia' 
arc combined, since no difTercnct in pmg- 
nods is &crrrihle @). The parameter9 ol 
tlic various distributions u d  thc sipifi- 
CBUCY ul Mu'enccs betwccn the median 
SurVivd times are given in Tnhlr II. 
Sumrssivc predictions of the outcome of 
this serics are. fiiven in Table 111. 

DM1:SION 

Rc.ferencc to Table I w i l l  show t b t  the. 
differencec in total s w i v a l  time between 
those patients treated with spray roentgen 
irradiation and thw treated with I"' are 
no greater than muld be expected inl the 
t;~& of CIILL~XC alonc 16 tirncs out of 100 
if additional serics Vsith similar ntunbem of 
patients in cars1 group werc studied. The 
diffcrenc* between median s m ~ ~ s l l  t imes  
aftcr thempy could arise on the t ~ i s  of 
ch-ancc alone in 35 trials of 100. On thc 
basis of this study, therefore, progndj 
for survival will tx? no d i f f e m ~  w11e.thct the 
pirticut rmivcrs totnl-tody irradiation WC- 
tcmally by the spray technic or intunally 
by radioactive phnsphorus. 

Tlic obwvcd equal cffcc.tivcncss of these 
two rncthmls of delivcrivg ionizing radia- 
tion b the paticnt is to be anticipated as 
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long a3 h e  method of treatment is tfic 
same. I t  may bc noted that the resu1ts 
of tlic regularly spaccd, titrated, whole- 
body irradiation technic arc superior to 
those for a scrits of c?ses of leukcmia 
treated hy conveutional methods which 
were a s ~ ~ u h l e d  from the literature (6). 
It is possible that this "cotitrol se.ri+* 
from the fitcratiim. t l w s  not rcprcscnt 

. present-day radiologic practice, but uo 
more modern data arc available for com- 
parison. 

Since the conclusions of this m p r t  aII: 
bascd upon romparisorrs of serics of 
patimtv in which soiiic are still living, m e  
may Icgitimattrly quertkn thc reliability 
of predictioii. It should be. pnintcd out 
that the mctliod of c d ~ ~ l a t j u n  gives LIE 
obscmtions on thc living a lesser jm- 
portsnce than those: D I ~  the dead patients. 
All such uucertainties arc rcflcctedin the 
fairly I i q c  cwfidace limib; attaclied to 
cadi of the median survival times. Boag 
h 3 ~  made an elqpnt cxtcnsiori nf this 
method of prcdiction to thc problem of 
calculativn ol absolute cure ratcs in 

patirnts trmted for carcinoma (15). He 
has  found that prcdktions based upon an 
analogous method of cornput&tion are ex- 
tremely reliable. A serics of succcssivc 
predictions of the outcome of this serie! is 
shown iu Table IIJ. I t  Kill lie n o t d  Lhat 
there is no gmtcu variation in the prm 
dided outconic of this scrics tlim would be 
anticipated u i ~  the b3.45 of chance alone. 
The iq-ree.mcnt between prcdictcd auld 
observed median values is excellent. 

For the  internist, the use of radioactive 
ph'ospIioms is more ronrenient than the 
u x  of spray roetltga irradiation. For the 
radiologist, there is probably little to 
recommend onc method of treatment nver 
the other. r. No radiation sichcss has been 
encountered with either typc of thcrapyh 
the usual dosage range, On the b ~ d s  of. 
thc cridencc at hand, the patient can be 
equally well trcatcd by either. T h e  prim 
apal contribution that this study can make 
is to dispel some of the "ma& aura" 
which, in the minds of some phy+dane, 
stlrrorinds the clinical usc of radioactive 
isotopes. 
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.\ study was made of the snrsivxl times 
of 163 patients with chronic leukemias 
by the method of titrated, rcybr ly  
spaced total-lmdy irradiation.' "venty- 
three rcc.eived spray mcntgen kradiatioo; 
1W were given Y a '. 

The prognos5 lor surr-ival WFS not 
signEcinUy diiferent whether thc bh1-  
bDdy irrarliation FSTPZ; dclivercd externally 
by tbc spny technic or intcrnally from 
radioarrive plmsphorus, provided all other 
conditions of trcatmmt WCIT identical. 

Thr prognosis for survival of patients 
with leukemia treated by titrated, r t y -  
lwly spawd total-bdy irradiation, either 
with the spray technic or Pa*, is signifi- 
cantly better than t.hat for a collcctrd 
sen'es including all radiation trc8te.d cases 
reported in the  literatnre in thc interval 
1923 to 1951. 

.Lcwowtuncassfir: Dm. Wallfin Hxworth. C. 
h. Iscnliart, j. P;&d 12aix:$ and C. T. JcSdl cf 
Portland, &.. admi1n'sterr.d 111c qnay irradiation 
g\rn mrmt 01 the patimLs in this seric.S itl arcord- 
anct wiih do- and htervnlr p n ~ ~ r i b e d  hy the 
authors. R'ilhout the cnrctlul add ~ ~ n i d ~ a t r  -1- 

opetutiutt t h  mditiloF;isk, and ot!;tm, tlir 
shidg wodd hwe  been impusiblc. 
3181 S. W. h m  J~uksnn Park Rwd 
PunlmA, orkc. 

RRFERINCES 
I.  O S G ~ D ,  E .  13.: *ritrw.d,  'Rwihly S ~ M  

Rdio lcUvc  ~ ~ r o < p h i t c  or ~ 3 m y  ~or . t~ tgcr i  ~ h u a p y  of 
b a k m l r .  k ~ l i .  lot. M r d .  87: 32944R, March 1951. 
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STJMARIO 

Tie- Corcparadw de SobrevivencLa de lor Lemgmlcos Cdalcos Trctadoe 
con 1- R d p e  X y lor Trhtador con Pa* Conbnrs d Plan de Irrediada 

Espaciada Regulararsnfa y Tihrlada de Todo el Cuerpo 

Este est.udio scr& sobre lor liernpos de 
sotrwivcucia de 163 etdcnnos que tttnian 
leucemia cr6nira y fuemn tratados con la 
t6cnica de irradizcibu titutnda y cspacida 
r r p h n r n t e  dc todo el cllr.rpo. VcintitrCs 
rvcibicron irrir1iariG:i rwitge.ii dispcrjcr ; 
a 140 sc Ics administd Psr. 

El pronGstico en ciixnto a wbre+enaa 
no vai6 mayor asa. ya se critrcgua la 
imdiaci6n told dcl cuerpo wte.e.manicntc 
con la tCcnica dispcrsa o intmarnente mu 

I 

Pr’ siernpre que fuwan idhticas bs dcmk 
condic3ones del  t-atartliento. 
El prodstico en cuanto a sobrevivwcia 

de I= Icidmicos tratados con la irradia- 
d b f i  titukda y espxiarlu rqulanlieute dc. 
todo el cuerpo, ya con la ttilnica dispersa 
o cl Pa*, fuh siguificstitxrnenfr. nejor que 
el obteddo en unn scric compilada que 
cnmprcnde todos luu CLEOS trshdos con la 
kadiaci6n dcscritos en la litcratura en el 
pedodo de 19355 I 1lIi51. 
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.W fidly, agsin I annt io anpbsim .md rUn 
to the ulkntion of all of you the btzntifiil ~ n n l y t h l  
work of Ih. Tivty. I undcrsu:id that be is now 
enpapul ox: the monumcud bsk of tqing t c i  t a k e  
th;r very inroI\d xmtirt id method, vhicll only a 
fellow b e  himrtlt con hmdic. a d  reduce i t  to terns 
t ha t  PHI fijd 1 c311 kkc cw of. 
R R. Xmell, MD. (San l+yn&co, W.): 

Lh. fivey has shown u h u l  lJIlC c311 do for Icukcmix 
pLicntc under onc philosoplip, or schwl of ther- 
apy, well ~mshted la It lUtnS out t h a t  thc 
pwtitnts did tq~ id ly   ell with x - r a y  and d t h  
Pa*. Khat I want to p0ir.t nut is Lhnt both p o u p  
W ~ T C  uxidu tbe 53mc &illlul handling, If a radid- 
o&it is administering the t h m p g ,  succcss mi 
mmc rccnrding t o  his &i!l M a phpkim.  iloi jus1 
by hb ki l l  in applying t h e  rudintion Pntientc 
treated with 1''' M m e  id Lhem likely to bc CCM- 
Liaumsly undcr Lhe care of i~ inlrrist  or h a m -  
tologist. IL ruLlains tn ti win whethcr mch a 
rpoddis t  M'll avmxge lomc skillful thvn rCdi0 )OgiSt s  
iu tbe prst. l'hc physical m ~ . w e m e n t s  rvrd tech- 
nics w-c no lor.ger ii dmninant considemlhtl I t  k 
gMd to h w c  Dr. Tivey'B wur;urvncc U t  n e  cin 
do Y wdcquyate a job wiih m e  Pgent 2s with & 
OW: Prl or tttW Indy x.ny thcrapy. 
I'm ghd Ln hear Ur. Elxshsrd spent for the yv- 

ticat'. own powers of cwotmlling hir IPukmic proc- 
t s s ~  for long juiods of timc. 

Hvdd Tireg, ED. (doritrl); I w n i i t  to thank 
DJ. Elmliard for his kind words. I have nct  
clizlicd exFsn'cnrx to c-ialuatc the rtlaLive. nicrits 
of these two types nt  u c a w e n t .  I think that  
question will u l ~ i m n ~ l y  be nmwved when thc 
experirnas d the g~ouiis who utilizc l h e ~  a d  
putrliwtrrrd furthcr in Jetail. 

I n  regard t c r   lie eflectr of nnlibiotia and uthrt 
ndjitncts, we have nct i i iethod of xps1alitig these 
rflects from ihmc of other mr.iclCk of treatment. 

1 should like to express my appreciation t o  the 
Society for the pririlrce nf attcndicg this meeting 
and presenting h i s  paper. 1 PIU sure that I 
h a w  lewued 3 UCAL d e 4  inore from th is  discus. 
rion nod from niirntxou~ other disc~issinns nbout 
the trcutmciir of leukcmix lhnn i r e  havc lwcn able 
to contributc. 
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