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INTRODUCTION 

The present investigations were initiated and coduc ted  

by Dr. Paul Carson to explore the relative rulceptibility of abnormal 

cells to  X-radiation and to injury by o t b r  agents. Tho abnormal 

cells cbosed for the initial studies have been human primaquine- 

sensitive erythrocytes. T b s e  hare boon shown to  have a low reduced 

glutathione content"), deficient glucose-6-phorphate dehydrogenase ( 2 )  , 

increasod slutathione increased and 

decreased catalase activities ( 5 ) ,  and i acreasod  addimed pyridine 

nucleotide This constellation of a b ~ r m d i t i e r ,  Orpad- 

ally fho l o r  reduced glutrthiane and decreased catalase, suggests that 

these cells might be more  musceptible to X-radiation than normal cells. 

Furthermore, the glucose-6-phosphate dehydrogenrss has been shown 

17) to be differentially sulceptible t o  inactivation by erythrocyte ghosts . 
These investigatiolu have included a search  for cells with 
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Howenr, th. glutathione s t h i l i t y  testa a r e  markedly positive. 

B. Figure 1 u h o w a  the activities of glutathiomo re-  

&tame, ~ucoae-6-pbu11phate &hydrogenam and 6-phoapbogluconic 

d e h w g e r u r s e  rtun assayad unbr the a a n u  conditions aa used for 
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g i m n  of 240 q. ilrtrunuaculnrly e n r y  d r y  for 14 dryo. It m a  war ib le  

flora which includr protoma normdly .  Again, there w a n  nu trrmolyrin, 

Z R  .hum ky Inch of migniffcmxt fill of the hematocrit, hemglobin  and 

ferancr in half llfs of the Cr5’ survival CUZIO which, in thir ergerirne~rt 

w a ~  17 d.rys.  There  - 0  an initial  sharp rise in the (Ihtathfone, 

mhm in t h  f i g w e  w m  p u r l l c d  by the hemoglobin l e w l ;  it  was felt to 

cyte.. 



wam dolircrsd from a GE Mzxitron 2 5 0  with a 250 ki lmolt  port at 30 

mi~Lilmperar with a 0 .  5 mllumrter duminum fi'ter at a t u g e t  distance 

of 4% 7 centimeter.. In each case control specimens sealed in Hamilton 

tubrti -re hapt refrigeratad uithout raceiring radiation. 

Reduced glutathione was mearured before m d  after radi- 

ation. X # I n d l  but consistent decrease was found ranging from 0 .  5 mg. 

to  4 .8  nrg., awraging 2 . 7  IW. 

After radiation, both control and radiated #pccimeIu vmre 

proccsrad for the aaalyssm #born. F¶guro 5 mho- the rerultr obtained 

on one aanrple of p r i r n r q u n n - m n r i t i m  blood. In this imtaace thurs m s  

I dacrnase i n  the 6-phorphoglucodc dehydrogenase but no oignificnmat 

docreare in the glucore- 6-pltosyhrta dehydrogenase activity except ponri- 

bly at the 2 ,  5 nil. of bmclylcrte level. Value. for radiated hemolyrate 

t b o t  &ora  in the figure are 1pas than the values for thm control mpcimans 

but greater than the vduea ebtsinad on the radiated &le blood. 

Figwe 6 mhcm the rawultr obtained on normal human ery-  



t & w r  mrd. up to a 50% LmrS.crit im 0.145M NaQ. W r r  .N M 

nutins e a a t d d q  o m  ur mora ml. of lmmolpata. 
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before and after radiation, d m n  the 8araya  were performad u a function 

of tims. Herr, in contrart to tha asaay uaing incrcaaing a m o u n t s  of 

hamolysale, thero w a a  no loam el activity in any of tbe three snsymic 

act idt ior .  

FIgura 10 shows the reaulta of radiation on rpcimena 

erpoacd rnrl arrayed in exactly the same way a. in Figure 9, axcspt that 

tho blood w a s  obtainad from a sheep which bad bean receiving 240 mi. 

of prirnaquina intrsmuacuhriy p r  day for 11 &ya. There was marked 

incre iae  in  acti-dty of the three o n z p e a ,  tha i n c r c u e  being greatart for 

the glucose- 6-pbosphate dohydropenam activity. 

D E S S S I O N :  

Tha data preaonted in thir progrems report are to be con- 

sidered pre l idnar7 .  Pdewrtbaless, the reaulta obtained thus f i r  are 8ip- 

nificnnt. 

Shs+p orythrocyter differ from h- or)rthzocytea in b s i x  



much a1ndIer 8.d qghorocylfc, with ita sueraga rud hlmd c d ?  ccunt 
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lanm thm LhBt s t  Iirunan erythrocytca, either normal or primaquine-rensitirc, 

1 ym i n d 1 Jsn pr I r  t:a q u i  iw .. P c :LII i. t i  ve erythrocyte . . 
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l y a i r  in huinan ?:-i:ieq i n  fnrmed in the vhacp, and preoentrd to the sheep 

If, c - 2  the other band, tha primaquine m a t r h l i e e d  d i i -  

tivn. Such invstrcigRifon might h a d  t o  maam of modifying the metrboliam of 

hornoly~11 ir thr ~ r w i e  p r o d ~ ~ c t  which exsrtr c u r a l i r a  affecq in rnalrriir i n  not 

known. Mznj- r iher  n g n n i , ~  hnro Iraan ! w a d  rh.lrh cauee lntrisrxnculsr h u i o l y -  

vorad at th -  ! - e m ?  M s i l i c P 1  Krse8rch Project at StateviUe. Some of these a-  



a r s o c l i t c d  6 t h  nnl.al1 but conrir tant  dncrsara in  the glutathion8 i e r a l .  

clacsrr:  

. 
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rholo hlood rlmwd p e r t e r  1 o ~ r . s  of actirfty than did hsmolyaatar. As 

might bo expctod, erythrocytor in a rr l lne medium -re also -re rur- 

d p l l b l s  t o  rrdirtion thsn thore protected by p luma rubrtancor much u 

&come. Since w b l 8  r ed  blood collr haw been shorn to oxert ~ 1 1  offoct 

o a c t l y  Uko that of the ghasta on iarctinziq th. glucoso-&-pborphte do- 

hpirogonrae of humrn hemolyrutes, d sinco tho hemolylrter thur far 

i r radir tod contrinod M ghortr. inrsrttgation of the affect of ghost. on SUB- 

coptibility of the snrgmi.r to  radiation damwe dll ba n c c s r r u y .  

With regard to conditicmrof eniymo a r s r y  b l l o l r i ~ g  rrdia- 

tioa, loares of activity were rbovn principaJly in thore rystemm whore the 

u r a y r  ware performed by uro of l n u o u i n g  amount. of hsmolfarte. Little 

if any change could be shorn u r i q  a conrtant amount of hemolyute  and 

r r r a y i q  the activity of thm ensymo u a function of timr. Thur, tha rodir- 

tion effect may have dtcrod tho protein r t ructure  r o  that inhibition of the 

enzyme activitiar occurr at h i g b r  leval~ of oniymo concontration. Or, 

more  glutathione could be loat  in tho protein prodpi ta te  made before 



~nnnaurcmcnt of tha reduced glutathione. 

condition# of anuyme assay, or rnay be rssacirtrd with peculisr1ty uf the 

particular # h a p  umrd, mince it  ha8 I higher glutrtlfionc leml than tbe 

ing finding dthaut f a t h e r  investjgation of tlis atfect of radiation oil ' o l d  

1, Sheep CP p t h i  ocytem art biochan-dcally sFmilar t o  prinia- 
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both orally and puenteral ly ,  failed to induce hemolrrir. 

3. Under certain conditionr, r r d i a t h  of both prima- 

puin8-renritive and ahtap erythrocyte. at a dorap  level of 20, OOOr cawed 

lows of e n q m i r .  activitier. Normal humrn erythrocyte. rhowmd no rigni- 

ficaat lor. of ensymic activitier. 

4. Blood from a rheep rece idng  pueaterd primaquine 

shoatd  a mignificrnt increarm in enzymic actiritiar after radhtion. 

5.  The rignificance of theso fiadingr i r  dlscurrad. 
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