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The basis for the studties being conducted on this project 
haa been given in previous reports. Briefly, the relationships of cell 
metabolism to iOjurioUs pmcesses and swcepCibiUty to disease are 
be@ hvestigated. In p p ~ % e u l m ~  utiltaation of human esyehmcytea 

deficient in glucose-6-phosphate clehydrogcnnse obtained from prlma- 

quine-sensitive indlvlduab are being studied in comparison with 
erpthrocytes from nom-sensitive indivfduala, bo+A healthy and with 

other dlseases. Much of Ohas work has been reviewed in n paper en- 

title do 'blucose -6 -phosphate Dehydmgenaee & PBcdency in He molyt fc 
Anemia" by Dr, Carson; this perspecUve WM published in the 
Federation Proceedlngs. Volume 19. p. 995. 1960. 

Combined in vitm and in vivo studies ind8cate that the 

mechanism of hemolysia involve. inability of the cell to withstand 

olddative stress in the presence of prtdox intemnedlates such as methy- 
lene blue or aacorbic acid. By studies of glacose utilieatian and ribose 

foxmation the site of action is shown to occur in the oddabive limb of 
the pentose phosphate pathway with ius raeulhnt complete shutdown., 

Whether this occur8 by complete inadvatfon OR the already deficient 

0-6-PD or by trapping of m insdflcient nmount of intermediate .ppg- 

pmduct in being studied. 
These injur%ous processes a m  malagous bo those capble 

of being produced by X-mdpatlon, Initial ixuvee'l9gatbon of the effect of 

radiation on prlmaqube=sensitive cells, however, gave v d n b l e  re- 
sults and helped focus attention on the crythrocyie membrslae. lncubatb~ 

of erythmcyte sUmmatw In hemoly%atea has n v e d e d  that significant 
changes h the actidties of three of the chief ewymes of the pentose 
phosphate pathway cm be induced simul8aneausPy:: (1) G-6-PD is Rn- 
activated. The m e c h d s m  fop this hsm been shorn to be due to deStruct~Ofl 

of tF8pboapbopyP%dine nucleotida. ('WNj necessary for the etability of 
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G-6-PD; (2) Glutathione reductase is activated. The mechanism is as 
yet unknown. These first two effects make it possible to obtain. in he- 

molyzatee from non-sensitive erythrocytes, m hemolyzate \h ich mimica 
that obtalned from primaquine-sensitive erytbrocytes; (3)  6-phospho- 
gluconic dehydrogenase is relatively unaffected except in the presence 
of TPN, when it also is inactivated by 50%. To exhibit these effects, 

the manner of preparation of the erythrocyte stromata and treatment 
of the erythrocyte l o  critical. They are related to the lytic process 88 

shown by studies with ultraviolet radiation; typical changes in the ac- 

tivities of these enzymes are  shown in the sccompaaying chart, 
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GSSG REDUCTASE, G-b-PD, m d  6-P-CD in HEMOLYZATES 

G-6-PD 

1.62 

0. a4 

0.29 

1.36 

1.44 

HEhlOLYZATE = NORMAL 

A, Stromata Fret? 
Not Incubated 

B. StromataFfPe 

c. Mth strarnga 
Incubated 45 C., 1 hr. 

D. 4 t h  stro-ta +. TFN 
Incubated 45 C., 1 hr, 

E. Stromata F v e  + TPN 

Incubated 45 C.. 1 hr. 

Incubated 45 C., 1 hr. 

GSSG Red 

2.03 

2.04 

2.59 

2.39 

1.97 

6-P-CD 

1.31 

1.24 

1.16 

0.86 

1.25 

UNITS = M x TPNH or TPN/rnl/mln. (final Hgbb. = 0.21 Gms / 100 ml. ) 
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