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Comtipean gowbonde »onp ke relatiomship of biochemical enz ymie aboormel-
itten of cells iy rediation ner cepmpniiity and to injury by other agents have revealed
lotepgrated patle rae of < hangos ar 3o erad tlevels,  Drevious work hac heen prinar-
Hly on the comparigen of peid -4 waith gluease-6-phogphate dehydrogenase deficiency
typormasl Individeela, Doy the peviod of this report we have discovered a
paticnt with glutatbione 1o Wwetene deficiency and normal glucoge-6-plwsphate debhy-
drogenase whe in ales casceotible o primaquine -induced hemelysis., Whole body
ptu-dies with injecicd glan .z inheled with C°7 In various positions have revealed
idutical deficiencios i th o 20Nty of the individual with the glutathione reductase
deticiency and dtividuale <L yineose~-6-phosphate dehydrogenase deficiency to
oxidized labeisd glueas  TEnin foning farthe r confirias the relationship of glulathione
raietaans to ¢ xrbobydisis iy Cinpolisra. in geoeral, and (o the pentoae phesphate
pethway, “nopartiogdn

Stadizn or hirwalysetes bave continued in terms of the inferaciions of
tha eeil nemboanes oith ¢ toplagsmic congtituents, narmely, the ability of the mem-
Lraweg to altes tne a4 dh e o e cyvtoplasnde enzymes,  In effect, the cell
gwabrans cacinvve G- oosentit of Changing the metaholism of its <ell ard, in fact.
adling toibs owe s ide e T Copa correlate weil with the whole body studies
sl Jead to nepet DAarranticon el e pirohleing of cel? aging, as well a8 suscept-
g e by Dygduy s e T e conag o] e st

foamnihioos Lo Y g uhin i te be unetebie it many laboratories, but the
vt g b o by ien e ey o ar,  We have beon able to show that thas

rao ~havdsie degre e, Voo e optact pentase phonphale pelhiway and that changes
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This renort covers the period from July 1, 1561 to June 20, 1962, In addition, an inlerim report

will be presentes 1n December,

During this period, work concerning the relationship of red cell metabolism and genetically deter-

mined enzyme deliciencies 10 injury produced either in vivo or in vitro by drugs, by radiation, or
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radiation-like effects, or by disease, has enabled us to see certain patterns. which, although obtained on

different levels, permit an integrated picture,
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1. VWhole body,

In patlzeats with fully expressed glucose-6-phosphate dehydrogenase deficiency, whole body studies
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of the conversion of injected glucoge labeled with € in either the 1 or &-position have rcvealed significant va % TE
1 2= \ \-?
inability on the part of thege subjects 1o produce C {)2 a2t & rate approaching that of prople who do not nav ?-; 2 <« Qr‘ A
1 gE e Mo S
the deficiency. Trnig significant finding wee expected for the glucose labeled in the !-position, but guile E U;'N(\Q X tS»')
£ Ex
enespwected (Lo the plucese laleled in the b-pogiticn, Glucose labeled in the l-pagiticn is presomeably .2 :ﬁ f
| g2gs
~oydidized vaowey of tho peniose rhosphste pathway with e intact glucose- 6-phosphate dehvdrogernase roouln o *;n;"s -
o | - . . - | . £E5T8s .
vl inat in e abgepce, plecose-l-modation wotld be greatly dlminished. Giucose labeled in the 6-position fEgone
2O <Ak
HCWeVCT, profulvaiiyv is

oxzcized oy way of the glycelylic pathway, in which {in thesc cubjects with
G-9-F0D deficiency) all of the vrnzymes are intact., The full cignificance of this finding is not ver under-

etood, One ircrpreietion ig, of courec, that all of carbohydrate metabolism is involved because of the



single enzyme deficiency, In addition, the same studies performed in our case of glutathione reductase

acficiency, first disccyvercd (n our iaboratory and with no other cases a3 yet reported, has shown
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similar failure (o cxidize the labeled glucose compounds. Since this svbject is also susceprible 1o
primsguine-induced hemolysis, we can suggest that this failure to utilize glucose labeled in the two
termirel positions is also related to susceptibility to hemolysis, and presumably to injury by other

, agents or in other ways. Additional studies are being carried on in this area.

We have continued our studies on the interactions of the red cell membrane structure, which we
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asuaiay call ghosts or stromata, with the cytoplasmic enzymes which regulate metabolism of the ceid

W Lave found it particulariy useful 10 study some of these activities simultansously, especially gluiithion.

Sictass, glurosg-t-poasphate dehydrsgenase, and 6-phosphogluconic dehydrogenase. Not only have we

Liiraed the tnactiveioot oo J-6-PD by the TFR-zse acuivity of the red cell phusis with cor
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e have now Giscovercd anather pnos
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sEg Il owe s colaoy o wnlod anuetivowe s e-phosphogluconie del vdrogenace.  These find
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srgruficante of thoss Lndings 18 net yetl clear beyond the evident fact that the cell membrane &
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L its owrn mylzheole Faozymes and in e senge oontmbating 10 it own suicide, The (rfwritors
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eeDC ey the Deetels mis poecillic protective agemis coucerned with these phemomens, =re belng studed
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S AngR Gescribed .n the previous section have been obtained using hemciysates nn not in-
tact cells. We have devised @ new instrument in crder o study these effects in intact cell incubstions .
Provision hee becn made for radiction of intact cell incubations by either ultra-violet light or a cobal
68 core, The cell incubetifone zre performed in compartmentaiized flagks which have been degigned wo
provide 2onstent motlon to tlliw for isotopic exchange studies 2nd which are connected to manif clds,
allewing veriove gesee te provide different etmoepheres for the cells. With this appar&tus many of ¢
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in vivo eonditions urder which kemclveis occurs can be mimicked enc when necessxry eltered in &
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v lel e Eies Lui e gaie L 1eC in the eratire doring the rust fow yeoery aeoriblug rother ceoicr
umel sreovstre gmeiniho o of re red cell and 1o ste stabiiitv, We Mzve been able Lo show fhat 1be ro A
ierenee LD mnvedhom el Ly un normel red o0lls s really Quite imrde end FEGUIres meroly zn
R St v LI I & Treg ehE e e provade raeduced coercymae, TPRE, for the netivits of
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¥InOgiobin 18 not necessary and changes in hemoglobir are incidentsl rather ther

primesy evenls. This Les bedr demonatrable by utilizing the stromal effects described 1o 11 abwve ans
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1A o 1, . -~ . ; . 1 : ; 3 :
snou-c girmpiify and clarify the role of glutathione in red c21l metohbolism to a Eredt extent; g mcre diroce

undersiznding of radiation effects is now posaible,
1 : 3 ek - - e
AlL of these patterns provide an integrated approach to further study of several problemes includin

£
=

conditions necessary for in vivo hemclysis and relationships to other diseases.
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